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Dear Ladies and Gentlemen!

Since publication of the “KazEnergy National Energy Report
2013, the world has experienced considerable geopolitical
and economic changes. These are currently having a signifi-
cant impact on Kazakhstan's economy and its energy sector.
A collapse in world oil prices caused primarily by oversupply,
in the opinion of leading experts, marked the completion of
the high-price period of the 2000s.

All over the world implementation of new oil and gas projects
has been suspended, and investment in field exploration and
development has been reduced (mostly high-cost conven-
tional oil production projects as well deep-water, Arctic, and
other hard-to-recover oil production projects). The issue of
when and how the world can return to the previous economic
growth trajectory and associated energy demand growth has
acquired particular relevance. Of high importance is also the
ability of the existing (including unconventional) production
capacities to adapt to the new conditions, to optimize costs
and to meet global demand for the long run.

These factors will determine the duration of the current low
oil price period which brings new challenges for Kazakhstan.

The main challenge, in the opinion of KazEnergy, is the sharp
increase in competition among energy supplying countries for
both consumer markets and foreign investments.

In the previous National Energy Report, the KazEnergy Asso-
ciation brought forward a number of proposals for improving
the business climate and investment attractiveness of the
country’s energy sector, some of which were subsequently
implemented by the state. As part of the 100 concrete steps
to implement the five institutional reforms proposed by Pres-
ident Nursultan Nazarbayeyv, an entire set of measures aimed



at improving Kazakhstan's competitivenes in the current
context has been establishend and is being implemented.

At the same time, in the current situation where the cost of
incorrect decisions can be extremely high, it is of key impor-
tance to get an independent external opinion with regard
to the prospects of development for world energy markets,
the role of Kazakhstan's energy sector in such markets, as
well as the actions and policies needed to improve its overall
competitiveness and effectiveness. Of equal relevance for
the energy sector and the overall country’s economy is an
objective forecast of domestic energy consumption, which
is required, first of all, in order to prevent inefficient spending
through excess capacity construction.

Therefore, the KazEnergy Association with support of its
members and the special contribution from ExxonMobil Ka-
zakhstan Inc. and Samruk-Energy JSC, decided to involve
one of the leading international petroleum and energy con-
sultants, IHS Energy, in the preparation of the “KazEnergy
National Energy Report 2015.”

| hope that the research carried out by IHS Energy, with the
support of specialists from Kazakhstan, will become a signif-
icant event for the whole expert community of the Republic,
and the findings and recommendations contained in the re-
search will be found to be useful by the government and the
business community in guiding their important and difficult
decisions.

Timur Kulibayev
Chairman of the “KAZENERGY” ALE




Dear Readers!

We greatly appreciate the opportunity for IHS to be invited
to work on such an important project as the National Ener-
gy Report for Kazakhstan and to develop an outlook for its
energy future. While Kazakhstan's economy has experienced
historic development and some diversification in the two and
a half decades since independence, hydrocarbons and other
energy resources remain central in the national economy and
will for some time to come. The development of the oil and
gas industry has served Kazakhstan very well, generating
revenues that have been crucial since 1991 to solidifying its
independence as a nation and delivering increasingly higher
incomes and standards of living for its people. It has also
strengthened Kazakhstan's relations with its neighbors and
established the country as a major force in the global oil
industry and a significant participant in world markets and
global affairs.

But the world has changed. Kazakhstan faces strikingly dif-
ferent challenges than when the first Report was done. From
1993 onward, global commodity markets were dominated
by the “commodity supercycle” of strong demand and high
prices, driven by the emerging market nations and China, in
particular, which greatly benefitted Kazakhstan as a natural
resource producer. For many commodities, the supercycle
ended a couple of years ago. Oil's supercycle, however, contin-
ued until very recently, as increases in oil production in some
parts of the world were offset by disruptions that reduced
production elsewhere. But now the oil market, too, has been
turned upside down. Instead of strong demand and tight
supply, it is dominated by weaker demand and oversupply.
Prices in international markets are now hovering at levels less
than half of what they were a year ago. A number of factors
have contributed to this shift, but three are most notable:
the slowing of the Chinese economy; the almost doubling of
US supply as a result of the emergence of shale oil; and the
historic decision of OPEC not to cut output to support price,
but rather to seek market share.



The result is sending shockwaves throughout the oil-produc-
ing world, putting great pressure on the budgets of producer
countries. It is also changing the orientation of the interna-
tional industry. As the CEO of one company put it, companies
“are no longer seeking barrels, but rather efficiency.” The aim
is to rein-in costs, while capital expenditures are being dra-
matically cut, with hundreds of billions of dollars of planned
investment now being postponed or even cancelled in the
new low-price environment. Companies will still compete for
new opportunities, but they can be much more selective, and
countries will now also have to compete more vigorously for
available investment. As a result, we expect more flexibility
to emerge in fiscal terms and on local content requirements
from host countries. There will also be more emphasis on
timeliness and predictability in decision-making by countries.

All this provides the context for the work we have done in
this Report. Based upon analyses of above-ground and be-
low-ground factors, we are presenting a baseline outlook
for Kazakhstan's long-term energy future that draws upon
the variety of drivers, developments, and conditions that
we identify and explore in the Report. Yet we recognize that
the outcome is as likely to be as determined as much (if not
more so) by Kazakhstan’s policy responses and decisions as
by the country’s underlying resource base and international
market developments.

We hope that this Report will contribute to that process of
decision-making and policy that will contribute to Kazakh-
stan's continued benefit, in this new context, from what has
been achieved since 1991.

Dr. Daniel Yergin
Vice-Chairman IHS
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1. Introduction and Executive Summary

1.1. Introduction

Kazakhstan is a country richly endowed with resources, most
notably energy. In the quarter century since independence,
Kazakhstan's energy sector has made great strides. Qil pro-
duction has tripled, and the country now has firmly estab-
lished connections to the world market. This achievement
has contributed enormously to the country’s economic and
social development.

But Kazakhstan faces challenges for its energy sector that
require fresh perspectives and approaches. One challenge is
execution—ensuring the timely and efficient delivery of proj-
ects and new developments. A second is a challenge shared
with the energy industry around the world—the rising costs
of projects. The third arises from the oil price collapse and
the rebalancing of the oil market at a lower price level, and
the pressures that puts on Kazakhstan's energy sector and
the national budget.

The fourth follows from the third. The world energy industry
has entered a different era—one characterized by a new
investment framework and a new investment mentality on
the part of international companies. The frenetic search for
barrels that characterized the decade-long period of the
“‘commodity supercycle” that began in 2004 is over. Compa-
nies are now postponing or cancelling major projects. “Fiscal
discipline” and “time,” rather than “expansion at almost any
cost,” are now the focus of managements, who are under
pressure from their own shareholders. As the CEO of one
company put it, “We are no longer chasing barrels; we're now
chasing efficiency.” Companies will be more cautious in new
investments, more focused on the fiscal system, the local
content requirements, and the operating environments than
in the past. This will create a more competitive environment

Challenges and Opportunities

Despite this endowment and muscular energy production pro-
file, however, Kazakhstan's landlocked location in the heart of
Eurasia poses challenges to the full realization of its natural
wealth. In particular, the issue of transportation to markets
assumes outsized importance in the country’s energy devel-
opment decisions, as not all of the country’s energy resources
are equally transportable. Fortunately, hydrocarbon fuels
(mainly oil) have a high value relative to their transportation
costs, paving the way for their development and export (the
national market is relatively small). Yet counterpoised against
the challenge posed to Kazakhstan's energy development by
distance and the country’s interior location is an enormous
opportunity: Kazakhstan shares a 1,783 km border with the
world’s largest energy market, China. That country plays a

among countries. It will be very important for Kazakhstan
to understand this new environment and position itself for
competitive advantage in order to facilitate the further de-
velopment of its energy industry.

With a land area of over 2.7 million square kilometers (km®),
Kazakhstan is the ninth largest landlocked (having no access
to the world’s oceans) country in the world by land area. This
large territory spans a great diversity of natural environments
and geological conditions. Shaped by a variety of geological
processes, including folding, faulting, accumulation of sedi-
ments, and metamorphism, Kazakhstan contains an almost
unparalleled variety and abundance of mineral resources.
Kazakhstan’'s mineral resource base is unique. Of the 118
elements of the periodic table of chemical elements, 99
have been discovered in the country’s subsoil, 70 have been
explored (with potential for commercial production), and more
than 60 are involved in production.

On the global stage, Kazakhstan is particularly prominent
as an energy producer. Ranking 20th in the world in 2014,
Kazakhstan accounts for 1.1% of global primary energy pro-
duction. Its proven reserves of oil, coal, and uranium all rank
among the top dozen or so countries in the world, and natural
gas in the top 20. Further, Kazakhstan leads the world in
production of uranium, and annually ranks among the top 10
producing countries for coal and top 20 for oil. Over the past
two decades, it has nearly quadrupled its oil output’ and is
emerging as a new global oil-producing “heavyweight”; most
of the incremental oil production growth within the Common-
wealth of Independent States (CIS) over the next two decades
is expected to come from Kazakhstan.

key role in Kazakhstan's efforts to develop a “multi-vectoral”
energy strategy that emphasizes diversification in export
markets and sources of foreign investment.

A similar juxtaposition of opportunity and challenge is evident
when considering specific energy resources. For instance,
Kazakhstan's Tengiz (onshore) and Kashagan (offshore) oil
fields are two of the largest finds in the world over the past
40 years, and have attracted the participation not only of the
state oil and gas company KazMunayGaz but also the largest
and most important international oil majors. Their oil is light
and sweet?—two attributes that increase its attractiveness
for export—but lies at great depth, under high pressures, and
with associated gas that has a high sulfur content. Further,

T1n 1994 Kazakhstan's national oil and gas condensate production was 20.3 million metric tons (MMt) compared to 80.8 MMt in 2014;
meanwhile at independence in 1991, national output amounted to 26.6 MMt.

2 Both Tengiz and Kashagan are considered to be light sweet crudes. Tengiz crude has a density of 789 (kg/m?) or an API gravity of
46.8°. Its sulfur content (by weight) is 0.5% as assayed. Similarly, Kashagan crude has a density of 45-46° APl and a low sulfur
content (0.1%). Despite the low sulfur content of Tengiz and Kashagan crudes, both contain relatively high levels of mercaptans,
a type of sulfur compound. Both Tengiz and Kashagan employ field-processing units to remove the bulk of the mercaptans in the
field. And unlike the case with crude, the associated gas at Tengiz and Kashagan is quite sour (sulfurous; 18-19% sulfur content)
and requires special processing to remove sulfur and other impurities; this is one of the considerations underlying the high (existing

or planned) rates of gas reinjection in these fields.



because of the shallow water and cold climate at Kashagan,
conventional offshore drilling and production technologies
(e.g., fixed or floating platforms) cannot be utilized; instead
artificial islands must be constructed to protect drilling and
extraction equipment from pack ice. Thus, although supply
is abundant and the quality of the resource is high at these
major fields, unique and costly technological solutions and
infrastructure are required for its extraction and process-
ing, far from engineering and construction centers and with
difficult supply logistics for equipment and other materials.
Over time, however, the experience gained in working these
fields should lead to increasing efficiencies and reduced op-
erating costs, as well as valuable research, development, and
engineering experience [know-how] that can be transferred
to the development of future deposits with similar operat-
ing environments and geological conditions (deep pre-salt
reservoirs)—both in Kazakhstan and elsewhere in the world.

Kazakhstan holds significant natural gas reserves, two-thirds
of which are in the form of associated gas that occurs in the
same productive horizons as oil. Thus, it is usually not possible
to make decisions regarding the extraction of this gas inde-
pendently from those concerning oil. Consequently, the rapid
acceleration of oil production in Kazakhstan has been accom-
panied by questions of how to manage increasing volumes
of byproduct gas—whether to re-inject it into oil-bearing
strata to maintain reservoir pressure, use it in the domestic
economy, or find markets for its export. Over time, progress
along each of these pathways of gas utilization should yield
benefits for Kazakhstan, although the economic feasibility
of the solution should give preference to one method over
another. For example, expanding gas exports substantially is
likely to be challenging given the abundance of low-cost gas
found in neighboring Russia and Turkmenistan, as well as the
ample supply of gas globally.

The Changing Global Environment

In addition to this particular set of opportunities and chal-
lenges, which can be considered relatively durable over the
near to medium term, major new uncertainties have arisen
since publication of The National Energy Report 2013, a result
of major shifts in the global and regional business environ-
ments. Foremost among these are the changing supply and
demand fundamentals in the world oil market. More specif-
ically, a stalemate in place for several years between two
countervailing forces—rapid non-OPEC production growth
(led by the United States) and political instability focused
in the Middle East and North Africa—has now been broken,
creating a situation of sizable over-supply in global markets.
Non-OPEC supply in 2014 registered the largest gain (1.95
million barrels per day [MMb/d]) since 1978, triple the growth

Another opportunity is presented by thick seams of coal in
north-central Kazakhstan that lie near the surface. A well-
known example of this is the Ekibastuz Basin. The costs of
mining this coal via surface methods are among the lowest
in the world (about $6-7 per ton). However, the coal from the
Ekibastuz Basin has a high moisture content and relatively
low heating value, as well as high ash and sulfur content. This,
plus the great distance to potential export markets for a rel-
atively bulky commodity, presently limits coal’s use primarily
to electric power generation domestically and in the nearby
Urals region of Russia. The further development of “clean
coal” utilization and processing technologies may make it
possible to more fully unleash the potential of Kazakhstan’s
coal reserves and resources in the future.

Finally, the costs of mining Kazakhstan’s uranium resources
are relatively low, as almost all current production is from
sedimentary deposits that can be exploited using the rela-
tively low-cost and environmentally friendly in-situ leaching
(ISL) method. Together with a demand surge in China as that
country builds out its nuclear capacity, this has presented an
opportunity for Kazakhstan to grow its exports as rapidly as
it can increase production. Roughly three quarters of China’s
uranium imports since 2010 have been devoted to building in-
ventory, however, raising questions about the continued sus-
tainability of past high levels of these imports once China’s
inventory build-up is completed. But even if Chinese imports
were to moderate, world uranium demand is projected to
increase through 2035; this should mean that new markets,
albeit in the form of a limited number of largely state-owned
or state-regulated consumer companies, will be available for
future Kazakh uranium exports.

in world oil demand (0.6 MMb/d). The shattering of this stale-
mate due to additional crude output from Libya and Irag, and
the key decision by OPEC not to cut production in response,
was followed by a plunge in oil prices (see Figure 1.1). In
2015, in the half year after the price collapse, an additional
two million barrels per day came to the world market from
increased production the United States, Saudi Arabia, and
Iraq. Aggregate OPEC supply might also eventually increase
substantially given an agreement reached on 14 July 2015
between Iran and the five permanent members of the United
Nations Security Council (plus Germany) resulting in the lifting
of the wide-ranging economic, financial, and trade sanctions
that have restricted Iran’s oil exports.



Real 2014 $/barrel

Source: IHS Energy

Figure 1.1

The lower oil price—and heightened prospects for price vola-
tility—add an element of economic unpredictability to the po-
litical uncertainty already encountered in many oil-producing
regions. By reducing their revenues, it also shrinks the pool
of cash international majors and state oil companies have
available for investment in new field development, which has
led them across-the-board to re-evaluate projects. The inter-
national companies are postponing or cancelling major proj-
ects and are reducing their work forces. “Capital discipline”
has become the new mantra in the senior managements of
these companies.

This new situation is creating a different investment frame-
work and a different investment state of mind than existed in
the period 2004-2014. A key implication of the combination
of rising non-OPEC oil production—particularly from North
America—the shifting demand picture and global trade flows,
and anticipated downward price pressure (that will continue
to slow recovery in prices) is that terms and conditions for
energy resource development in some producing countries
around the world, including Kazakhstan, may need to be
re-evaluated to determine whether they remain competitive
for attracting international investment.

A second major uncertainty surrounds the economic impacts
of sanctions imposed by the EU, US, and other states on Rus-
sia, in connection with the ongoing crisis in Ukraine. Initially
imposed as a travel ban and a freezing of the assets of a
select few wealthy businessmen and banks with direct ties to
the Kremlin in March 2014, the sanctions later were expanded
to key sectors of the Russian economy—finance, the defense
industry, and oil production. In the latter sector, a ban was
placed on the transfer of technology and equipment used in
the development of offshore deepwater, Arctic offshore, and
onshore unconventional oil fields and several oil companies
(e.g., Rosneft, Transneft, Gazprom Neft, LUKOIL, and Surgut-
neftegaz) were specifically targeted for financial sanctions.

Although Kazakhstan and other states with close economic
ties to Russia are not targeted directly by the sanctions,
the measures are nonetheless having an effect. Thus far,
the most discernible sign of reverberations in Kazakhstan

Dramatic collapse of the Brent price in the second half of 2014

is mounting pressure on its currency, the tenge, against the
ruble, euro, and dollar.® Further devaluation of the tenge
would, of course, boost the competitiveness of Kazakhstan's
exports. Oil exports, however, are a special case in this re-
gard. Because oil export revenues are denominated in dollars
and oil production costs in local currencies, a depreciating
currency cushions to some extent the blow to Kazakhstan’s
producers from losses in revenue from falling world oil prices.

However, due to Kazakhstan's growing imports in recent
years, any currency depreciation would put increasing pres-
sure on its current account balance by making these imports
more expensive. Whereas import substitution is feasible in
some sectors, this is not the case throughout the entire
economy. Many high-value products and services for the oil
and gas sector cannot be supplied at present by local Kazakh
suppliers—regardless of the exchange rate. Moreover, oil and
gas sector projects whose output is not primarily destined
for export will see their costs rise. Kazakhstan's refineries, for
example, are being upgraded; while investments in expensive
equipment are undertaken in foreign currency, almost all of
the light products (the yields of which will increase) will be
sold domestically in tenge. But a depreciation of the nation-
al currency will primarily affect the living standards of the
population.

One of the major unknowns in the near term will be the future
course of these economic sanctions. For example, the EU’s
sectoral sanctions on Russia’s oil industry, financial sector,
and defense industry were set to expire at the end of July
2015; their extension required unanimous approval of the 28
member states. But so far the EU has been able to maintain
a unified front on the issue and in March 2015 effectively
extended the sanctions to the end of 2015. The US measures,
initially implemented by executive order so that they could be
quickly reversed if warranted by progress on the diplomatic
front, now appear to be more durable. On 18 December 2014,
US President Barack Obama signed bipartisan legislation
passed by the US Congress that further cordons off large
Russian firms from Western financing and technology. The
fact that previous sanctions are now codified into US law
makes them much more difficult to fine-tune in the future

3 In February 2014, Kazakhstan's central bank devalued the tenge (it fell 199% against the US dollar) in an effort to bring its currency
into greater alignment with that of Russia, its Customs Union (and later Eurasian Economic Union) partner. The ruble’s fall, which
accelerated after the imposition of sanctions, makes Kazakhstan's exports to Russia more expensive and less competitive.



or to later rescind, as Congressional approval is required.*
Thus Western (US, if not also EU) sanctions on financing,
technology transfer, and goods and services exports will
be at least a medium-term feature of Russia’s oil and gas
landscape, with ripple effects for other countries with close
economic ties to Russia.

A final dimension of uncertainty involves how energy trade
relations will evolve within the framework of the new Eur-
asian Economic Union (EEU), which came into existence on
1 January 2015. The EEU supplants the former Customs
Union (from January 2010), which eliminated customs duties
on trade between its three original member states (Belarus,
Kazakhstan, and Russia), but largely excluded most trade
in energy commodities from its general trade rules. Rather,
energy trade among Customs Union members was governed
largely by special bilateral trade agreements. This situation is
planned to be gradually rectified under the EEU framework,
when a single market for energy is to be forged by 2025. Rus-
sia is the dominant partner in the EEU, if for no other reason
than the size of its market (146.3 million population), which
dwarfs that of the other four member countries (Armenia,
Belarus, Kazakhstan, and Kyrgyzstan) combined (35.5 million).
This suggests that harmonization of energy policy, to the ex-
tent that it occurs, will entail that other EEU member states

The National Energy Report 2015

The report will retain a strong continuity with The National
Energy Report 2013, providing comprehensive coverage of all
sectors across the energy industry and within each sector.
In addition to a sector-by-sector treatment of Kazakhstan'’s
multi-faceted energy industry, this report will also present an
integrated view of the industry that will emphasize intercon-
nections among sectors and the importance of a compre-
hensive, cross-sector management perspective. We believe it
is important during this time of turbulence and transition in
the energy industry, which has called into question some of
the fundamental assumptions underlying long-term planning
and investment, to bring new perspectives to bear on major
questions that can be used to forge strategies for navigating
the current economic cycle.

The report begins with an assessment of the importance
of the energy sector to Kazakhstan's economy (Chapter 2)
and a description of the role of government and regulatory
institutions (Chapter 3). Chapter 4 outlines key global trends
in energy production and consumption and their relevance to
Kazakhstan. Chapters 5 and 6 introduce new themes not cov-
ered in The National Energy Report 2013, examining, respec-
tively, (a) Kazakhstan's attractiveness as a destination for
oil and gas investment and (b) the strategic role of China in
Kazakhstan's energy industry as a development partner and
export market. This is followed in Chapter 7 by a comprehen-
sive review of Kazakhstan’s hydrocarbon-producing sectors,
encompassing petroleum exploration and geology; crude oil
and gas condensate production; natural gas production, con-
sumption, and transport; liquefied petroleum gas; petroleum
refining; and the system of hydrocarbon taxation. The coal,
uranium, and electric power sectors (including renewable
energy) are analyzed in Chapters 8-10, respectively. Chap-
ter 11 reviews the current energy intensity of Kazakhstan's

make policy adjustments that gravitate toward conditions in
place in Russia.

Given both the enduring set of challenges and opportunities
as well as the new uncertainties described above, it is espe-
cially critical for government decision makers and business
leaders in Kazakhstan, existing and potential investors in
Kazakhstan's energy sector, public opinion leaders, and the
interested public to have access to a timely fact-based as-
sessment of key issues, problems, and opportunities in each
sector of Kazakhstan’'s energy industry. In this report, IHS
Energy, through the sponsorship of KAZENERGY Association,
its members, and other experts in Kazakhstan, will seek to
identify best world practices and their application to energy
production and resource management in Kazakhstan, high-
light areas for policy intervention and reform, and provide
insights essential in charting key directions for Kazakhstan's
future energy policy. The approach used in this report will
be both expositionary—describing the current situation, the
interrelations of its components, and the direction in which
developments are trending—and analytical—comparing pos-
itives and negatives, identifying and analyzing key issues,
and providing IHS assessment of general costs and benefits
of particular developments in the country’s energy sector.

economy and explores the potential for energy efficiency
improvements and resource saving, both in the energy sector
and the broader economy. Chapter 12 is devoted to the key
issues of further developing the domestic oil services industry
and provides an overview and future direction of local content
requirements in Kazakhstan's upstream development. Chap-
ter 13 examines environmental issues in Kazakhstan (with
an emphasis on those tied to energy development and con-
sumption) and the evolving international policy framework on
climate change. Each chapter begins with “key points” relating
to the sector and concludes with “key recommendations” for
the future development of that segment.

One of the key themes highlighted in the report is Kazakh-
stan’s present comparative advantage as an energy producer.
Although economic diversification remains a mantra for all
commodity-exporting states, including Kazakhstan, husband-
ing hydrocarbon resources by delaying their development is
a strategy that yields an uncertain result. This is because
possible advances in energy use and production technologies
ultimately make the future value of hydrocarbon resources
difficult to predict. Thus, postponing development now in the
expectation of a more favorable price environment in the
future runs the risk of being like setting aside a typewriter
in the 1960s for a future grandchild who will instead end up
using an iPhone in 2015. Possible appearance in the next de-
cade of the first commercial prototypes of quantum batteries
(electric power accumulators) may lead to a revolution in the
global energy balance, significantly reducing the need for oil®
due to rapid growth of the share of electric transport. A major
breakthrough is also possible in the nuclear power sector
through development of fast breeder reactors (producing
fissile elements) using high-density nitride uranium-plutoni-
um fuel (e.g., the new BN-800 reactor at Russia’s Beloyarsk

4 One need only recall the persistence as late as 2012 of the 1974 Jackson-Vanek Amendment (enacted by the US Congress in re-
sponse to the USSR’s efforts to curb the emigration of Soviet Jews) to understand the effort that would be required to reverse them.

5 Transport accounts for 59% of oil consumption globally. “Oil Demand by Sector,” World Oil Outlook OPEC 2014.



nuclear plant) and subsequent transition to a closed nuclear
fuel cycle through which the efficiency of nuclear fuel utiliza-
tion increases tenfold.

Moreover, the energy sector itself may provide a beneficial
platform from which to launch economic diversification ini-

1.2. Executive Summary

Key Points

e Kazakhstan's traditional position as a world-class oil pro-
ducer and exporter, the very cornerstone of its economy,
is being challenged by the unconventional hydrocarbon
revolution in North America. Rapid growth of unconven-
tional hydrocarbon production in North America was a
major factor in the decline in global oil prices in 2014, and
the ample resource available there in a relatively benign
investment environment has undermined much of the ra-

tiatives. Efforts already underway to “deepen” the processing
of energy resources being produced in Kazakhstan—e.g.,
refinery upgrades to obtain a higher share of light fractions;
extended uranium cycle; the launch of new petrochemical
plants—represent a promising foundation that may lead to
further economic diversification.

tionale for companies to “chase reserves” internationally.
Investment conditions in many host countries around the
world, including Kazakhstan, are no longer competitive to
attract a diversified mix of investment. To restore its com-
petitiveness for international investors, Kazakhstan needs
to review its fiscal terms and conditions and improve the
quality of its decision-making.

1.2.1. Energy’s importance to the economy of Kazakhstan

Kazakhstan's economy is based largely upon extraction of
natural resources, led by energy resources. This reflects its
relative resource endowment, as the country possesses sub-
stantial reserves of oil, gas, coal, and uranium. The country’s
total primary energy reserves (including oil, gas, coal, primary
electricity, and uranium) are estimated at roughly 32 billion
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tons of oil equivalent (toe), representing about 3.6% of total
world proved primary energy reserves.® The country’s total pri-
mary energy production has been increasing at an annual rate
of 5.5% since 2000, while primary energy consumption over
the same period increased by 4.3% annually (see Figure 1.2).
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Figure 1.2 Kazakhstan's primary energy consumption

6 By convention, primary energy production does not include mined uranium, but only its contribution to electricity production in a
nuclear power plant based upon the amount of electricity generated. But at the resource level, one ton of natural uranium is consid-
ered to be capable of producing more than 46 million kilowatt-hours of electricity, which is equivalent to burning 20,000 tons of hard
coal or about 12 thousand tons of oil. Energy content of 1 ton of enriched uranium fuel (3.5%) is equal to 93,000 tons of crude oil.



Kazakhstan is a net energy exporter, consuming less than half
of its total primary energy production. The energy sector is of
great importance for the country’s economy, accounting for
about 22% of the country’s GDP, two-thirds of total export
earnings, and 50% of state budget revenues.” At the same
time, Kazakhstan’'s economy is highly energy intensive: it
takes 314 tons of oil equivalent to produce one million dollars
of GDP (in 2014 constant dollars), making Kazakhstan one
of the world’s more energy intensive economies. The high
energy intensity is primarily explained by the country’s eco-
nomic structure, which is dominated by heavy industry and
mineral extraction, by Kazakhstan’s high-latitude location
and distinctly continental climate (increasing heating costs),
large land area and relatively low population density (increas-
ing energy transport and distribution costs), and dominance
of coal (which has a lower conversion efficiency than many
other sources of energy) in primary energy consumption. The
high energy intensity is also due to a relatively low efficiency
in energy use in industry, the energy sector, and the hous-
ing/municipal sector. Overall though, Kazakhstan's aggregate
energy intensity has been improving steadily: it has fallen by
more than half since 1995.

Not surprisingly, given the strategic importance of energy
to Kazakhstan's overall economy, the state exercises a high
degree of influence over the energy sector. The President
is empowered by Kazakhstan's constitution to determine
the strategic directions of energy policy, although the key
institution in everyday policymaking is the Ministry of Energy
(MOE), formed in August 2014. The MOE is envisioned as
the primary body in charge of the entire energy sector, and
consolidates the responsibilities previously exercised by the
now defunct Ministry of Qil and Gas as well as certain duties
of two other liquidated ministries (Ministry of Industry and
New Technologies and Ministry of Environment and Water
Resources). Kazakhstan's parliament also has a role to play,
reviewing policies developed and proposed by the MOE and
other government bodies and enacting relevant legislation.

Government bodies, especially the MOE, exercise regulatory
and control functions in the energy sector, although opera-
tion and investment decisions are carried out by corporate
entities and companies (both privately and state-owned).®
The national oil and gas company KazMunayGaz (KMQ) rep-
resents the state’s interest in Kazakhstan's oil and gas indus-
try, and holds equity interests in all major as well as many
smaller production projects. Kazakhstan's Law on Subsoil
Use governs activities in the oil and gas industry (and other
extractive sectors) and includes provisions that establish
local content requirements for oil and gas contracts as well
as the state’s right to preempt any sale of oil and gas assets
that are deemed to have strategic significance. Although the
government restructuring carried out in August 2014 resulted
in improvements in energy policy and regulation, there is still
room for streamlining the distribution of authority over the
energy sector among government bodies.

The international market in which Kazakhstan's energy pro-
ducers operate has been profoundly shaped by a number

of key trends. First, in oil, strong conventional and uncon-
ventional production growth in North America, Brazil, and
the Middle East/North Africa (Libya, Irag) has resulted in
stronger-than-expected global supply growth; in 2014 non-
OPEC supply growth by itself was triple the increase in global
demand. This has resulted in a substantial near-term decline
(by roughly 50% since mid-2014) in global oil prices. A period
of readjustment will be required for production to reach a new
equilibrium with demand, during which downward pressure
on prices is expected to remain a strong feature. During this
period, new upstream investment will be curtailed, and higher
marginal cost producers—including unconventional producers
in North America and offshore producers in some regions
(e.g., North Sea)—will face pressure to restrain production.
Moreover, OPEC appears to have decided that it will not in-
tervene in the oil market and has left market forces alone to
balance supply and demand.

For natural gas, the assessment of the size of the global
resource base is shifting to the upside. The industry has tradi-
tionally thought of natural gas supply as sufficient to support
60 years of current consumption, but potentially recover-
able global reserves of unconventional gas—including both
shale gas and coal bed methane (CBM)—are now estimated
at 250 years of current consumption. The United States
has emerged as a leader in unconventional gas production,
reflecting a favorable combination of geology, legislation,
openness to technological innovation, and investment capital.
However, whether unconventional gas truly will become a
“‘game-changer” in the supply picture outside North America
is not completely certain. It is unclear whether the factors
leading to the successful North American experience will be
replicated elsewhere, and over the near term the picture is
clouded by the low oil price environment.

The enhanced supply potential and low production costs in
North America have energized gas export plans based on
liquefied natural gas (LNG). The first of these projects are
about to come on stream, changing global LNG markets
from supply-constrained to loose. It is possible that, early in
the next decade, the United States will become the largest
exporter of LNG. While increasing amounts of uncontracted
(and perhaps distressed) LNG will be directed into the stag-
nant European gas market, especially in the near term—and
with consequences for Russian gas exports to Europe—this
actually has relatively little impact upon Kazakhstan or Ka-
zakhstan's gas development, which is seen to be primarily
domestic.

Renewable energy also appears to have reached a turning
point. As a result of the global scale of operations (with large
state support for renewable energy) and production cost re-
ductions achieved in recent years—as well as implementation
of the policy aimed at reducing carbon emissions—renew-
able energy is expected to continue to become an important
source of new energy for global power generation. However,
the recent accelerated growth and investment in renewable
energy capacity occurred during a period of historically high
oil prices. The current lower price environment for oil and

7 The share of oil and gas alone in Kazakhstan's GDP was officially calculated as 20.3% in 2014, including all activities—extraction,
processing, transportation, and related services. This was down slightly from 21.6% in 2013. The share of the other energy extraction
sectors—coal mining, uranium mining—and the electric power sector accounted for 8.3% of the gross value of industrial output, while
the contribution of industry to GDP was 27.9% in 2014, so the contribution to GDP of these other parts of the energy sector would be
less than 2.3% because much of the gross value of electric power is comprised of the cost of fuel inputs (mainly coal) from extraction.

8 Production tends to be highly concentrated. For example, in the oil industry 80 companies currently have operations in Kazakhstan,

but the five largest oil producers account for 72% of total output.



gas, which further decreases the overall competiveness of
renewables, will undoubtedly slow, but not halt, the renew-
able industry’s development and growth over the near term.
However, for renewables to play a greater role in the energy
mix going forward, costs need to continue to come down and
deeply embedded structural constraints to the competitive-
ness of renewable energy and the challenges of integrating
onto existing grids must be surmounted.

Akey implication of rising non-OPEC oil production and down-
ward price pressure going forward is that terms and condi-
tions for resource development in some host countries are
no longer competitive for attracting international investment.
Whereas in the past oil companies “chased reserves” globally
and host countries took advantage of this need by enhancing
the government “take,” today an uncertain price environment
is leading oil companies to cut back capital spending plans
and generally take a very cautious approach to new projects.
This complicates the efforts of host governments around the
world (including Kazakhstan) to attract upstream investment.

One of the major considerations in energy-sector investment
decisions is the host-country tax regime on hydrocarbons.
Kazakhstan's Tax Code (introduced in January 2009) includes
multiple tax instruments as opposed to just one or two; this
combination has the potential to provide a greater balance
of interests between the producers and the government
over the life of a project. Major taxes that apply in the fiscal
regime include corporate income tax, rent tax on exports,
bonuses, a mineral extraction tax, excess profit tax, and an
export duty. This regular fiscal regime is in force for almost
all existing subsurface users, with the exceptions being those
few contracts with stability clauses that came into effect
prior to January 2009.

Kazakhstan's overall tax take for upstream projects is rela-
tively high compared to other major oil producers. Moreover,
the tax instruments are structured to ensure early revenue for
the government before profitability has been assured for the
producer. It is also problematic that the regime employs two
different taxes or duties on exports, which are essentially re-
dundant. In the emerging more competitive environment for
attracting investment, it may be productive for Kazakhstan
to streamline its taxation system while reducing tax rates
overall. Further, although new PSAs are no longer allowed
under the new Tax Code, offering a versatile, stable, long-
term legal framework for subsoil use can be attractive to
both the contractor and government since it can be adjusted
to suit particular project circumstances without changing
the overall fiscal framework for the country. Kazakhstan
may benefit from a more differentiated approach to subsoil
contracts, especially for large, high-risk projects with long
gestation periods for investment; otherwise investors would
be unwilling to take on such high-risk and high-cost projects.

As a preliminary measure of Kazakhstan's overall attractive-
ness as a destination for upstream oil and gas investment,
this report employs a proprietary IHS index that provides
consistent comparison and ranking of government take, rate
of return, profit-to-investment ratio, and progressivity/re-
gressivity of international fiscal systems together with other
factors such as risk of return and flexibility and stability of
the fiscal systems. Just comparing 12 peer group jurisdictions,
Kazakhstan's composite score was the second worst from an
investor perspective, better only than Russia’s. This suggests
that measures to further improve the investment environ-
ment in Kazakhstan could increase the country’s attractive-
ness to potential new investors. In summary, high government

take, the significant frontloading of revenue accruing to the
government over the life of a project, and relatively frequent
changes in fiscal terms are the major detractors to Kazakh-
stan’s current overall ranking.

Nonetheless, to date Kazakhstan has attracted substantial
outside investment for its hydrocarbon projects. In addition to
the international oil majors involved in the three mega-proj-
ects, Chinese companies have invested sizeable sums—often
in projects that had not attracted other investors—and have
become one of Kazakhstan's key strategic partners in the
process. A major goal for Chinese investors in Kazakhstan is
to secure sources of energy for China that diversify supply
and can be delivered overland via non-traditional routes.
This means that Chinese investors are not as focused on
purely economic aspects of the projects, such as rates of
return and market netbacks. A substantial number of Chi-
nese companies, both state-owned and private, are involved
in Kazakhstan's energy development, in activities mainly
focused on hydrocarbons, including upstream development
and pipeline construction, as well as domestic oil refining and
gas processing. As energy-sector cooperation between the
two countries gained momentum after 2000, the Chinese
equity share in Kazakhstan’s oil production increased rapidly,
reaching about 24% 2009. Because China’s upstream assets
in Kazakhstan mostly involve mature fields, the potential for
production growth is limited; in fact, aggregate output from
these assets has been declining in recent years. However, this
may change following the acquisition by the China National
Petroleum Corporation (CNPC) of an ownership stake in the
Kashagan field, particularly if the field’s Phase 2 development
is sanctioned.

Kazakhstan's interest in energy-sector cooperation with Chi-
na also includes accessing China’s market for energy exports.
Since Kazakhstan's independence, the country has pursued
a “‘multi-vectoral” approach in its energy development strat-
egy, seeking diversity not only in sources of investment for
upstream development and pipeline construction but also in
markets for its energy exports. Although oil and gas exports
from early major projects involving Russian, Kazakh, and
international oil company investors reached outside markets
via pipelines largely traversing Russia, over time Kazakhstan's
geographic proximity and economic complementarity with
China (Kazakhstan as a major producer; China as a major
consumer) have meant that oil and gas pipelines to China can
serve as logical alternatives for diversifying the country’s ex-
ports. The Atasu-Alashankou segment of the China-Kazakh-
stan oil pipeline currently delivers almost 12 million metric
tons (MMt) of oil from Kazakhstan to China, and its planned
westward extension to fields in western Kazakhstan could
increase annual export flows up to the pipeline’s current ca-
pacity of 20 MMt per year. “Beyneu-Shymkent Gas Pipeline”
LLP, a joint venture between KMG subsidiary KazlransGaz
and CNPC subsidiary Trans-Asia Gas Pipeline, is building
the Beyneu-Bozoy-Shymkent pipeline to deliver natural gas
from areas of production in western Kazakhstan to demand
centers in southern Kazakhstan. The pipeline will link with
Line C of the Central Asia—China natural gas pipeline network,
setting the stage for annual exports of up to 5 billion cubic
meters (Bcm) of Kazakh gas to China at some future date.

However, the notion that escalating Chinese demand will
continue to support rapidly rising imports of a wide range
of energy commodities now requires recalibration. This will
have major implications for commodity exporters worldwide,
including Kazakhstan. The new Chinese government appears
committed to a momentous shift in the country’s macroeco-



nomic policy priority, away from an investment-led growth
strategy based on exports of manufactured goods toward
one focused more on increased domestic consumption and
expanded tertiary- and quaternary-sector activity. This will
have a major effect on rates of national GDP growth and
energy consumption; these are expected to moderate as a
consequence. Technological advances in ultrahigh-voltage
(UHV) transmission of electricity within China also could

1.2.2. Hydrocarbons

Kazakhstan ranks twelfth in the world in total liquids (oil
and gas condensate) reserves. It has a number of petroleum
basins with proven hydrocarbon occurrences, among which
the Precaspian (North Caspian) Basin stands out as by far the
most prolific, with both the largest proven and probable (2P)
reserves: the basin’s initial 2P oil and gas reserves account for
79% of the country’s total. Kazakhstan also most probably is
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contribute to decelerating growth in China’s energy imports
by utilizing previously stranded coal, hydro, and other energy
sources in the country’s interior to generate power for de-
mand centers in coastal provinces. Nonetheless, for the most
part existing energy supply arrangements between China
and international trade partners should continue, reflecting
China’s commercial and strategic interests as well as a desire
for supply diversification.

endowed with unconventional hydrocarbon plays, although no
systematic analysis has thus far been conducted (see Figure
1.3). A lack of consensus exists at present on whether the
time has come to examine this potential or not.
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Figure 1.3 Kazakhstan's sedimentary basins

Kazakhstan is the second largest oil producer among the So-
viet successor states after Russia. Among the countries of the
world, Kazakhstan currently ranks 17th in oil production (up
considerably from 26th in 1997), accounting for about 2.0%
of the world total in 2014. Kazakhstan'’s crude production has
nearly quadrupled since the mid-1990s from 20.3 MMt (or
405,000 barrels per day) in 1994 to 80.8 MMt (or 1.7 million
barrels per day [MMb/d]) in 2014 (see Figure 1.4). Much of

the expansion of oil production in Kazakhstan over the past
decade has been driven by two large projects, Tengiz and Ka-
rachaganak, being developed by consortia that include major
international oil companies as well as the national oil com-
pany KMG. This is a trend that will clearly continue into the
next decade with the launch of the first-phase development
of another mega-project—the mammoth Kashagan field, fifth
largest in the world in reserves—slated to re-start by 2017.
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Figure 1.4 Kazakhstan's oil production by producer category since 1990

But Kazakhstan's national production growth has faltered
since 2011, largely due to delays at these major projects.
Output actually declined by 1% in 2012, mainly the result of a
fall in output at the TengizChevroil (TCO) project (Tengiz field),
connected with a major capital overhaul of field facilities.
National output declined again slightly in 2014, as Kashagan
output remained shut-in and TCO underwent another round
of regular maintenance.

The sensitivity of Kazakhstan's national output to delays
at the mega-projects is mitigated somewhat by significant
production growth from smaller producers, who now account
for about 10 MMt of output or 12.4% of the national total
(up from only 1.2 MMt or a mere 3.5% in 2000).° Properly
incentivized, small producers can help to even out the overall
oil production profile year on year. Due to their relatively
larger number—70 small companies registered oil production
in 2014—delays at any one project are less likely to affect
the national total. They can also play an important role by
reworking mature fields more intensively and by creatively
developing new resource plays that then may become avail-
able to the large companies.

Kazakhstan has always exported the bulk of its crude produc-
tion (over 80%). Its total crude exports have increased from
20.3 MMt (425,000 b/d) in 1992 to 62.9 MMt (1.32 Mb/d)
in 2014 (excluding 7 MMt of Russian transit crude), a more
than threefold increase. For the oil consumed in the domestic
economy, a major program is underway to reconfigure the mix
of products from the country’s refineries to more closely meet
the needs of its modern economy. Kazakhstan's three main
refineries were built during the Soviet period, and have seen
very limited modernization since independence. Because of a
lack of refining depth, the country’s refineries still turn out a
significant amount of residual fuel oil (mazut), while demand
has shifted decisively toward light products—gasoline, diesel

fuel, and jet kerosene—with the ongoing modernization of
its economy.

As a result, Kazakhstan ends up exporting a large portion of
its own refined products output (primarily mazut for further
processing), while it must import light products, mostly from
Russia, to meet domestic demand. In aggregate, Kazakh-
stan’s refineries cover only about 78% of domestic product
consumption, with imports covering about 22%. To address
this imbalance and reduce the volume of products imports,
Kazakhstan has launched a major refinery modernization
program which should significantly alter the product slate
toward light products. Another major downstream project
is the planned construction of a fourth major refinery in Ka-
zakhstan, aimed at eliminating the need for imports. Because
the future growth in aggregate consumption of light products
in Kazakhstan is expected to be relatively modest, however,
the construction of a fourth major refinery would result in
significant excess capacity for domestic needs. There also
are only fairly limited possibilities for refined product exports
given the country’s inland location.

While Kazakhstan's emphasis in the hydrocarbons sector
remains first and foremost on oil production, it also has
substantial 2P gas reserves (3.9 Tcm), almost all of which
are located in the western part of the country. The bulk of
Kazakhstan's gas is produced in association with oil (either
as associated gas or condensate-related gas) at the two
operating oil mega-projects. Commercial volumes remain
secondary to the need to maximize oil production.’® Reinjec-
tion is also an important form of gas utilization. Kazakhstan
reinjects about 40% of its associated gas output (18.4 Bcm
of 43.2 Bcm of gross output in 2014) to maintain reservoir
pressure and realizes only about 60% of its gross gas output
as commercial volumes, including own use (see Figure 1.5).

9 These are defined as companies producing less than 1 MMt (20,000 b/d) per year.

10 For the purposes of this report, commercial gas volumes are defined as gross gas production minus reinjection volumes, so they
include upstream losses and shrinkage, use and losses in the pipeline system, and any changes in stocks.
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Figure 1.5

Nonetheless, gas is likely to become increasingly important
for domestic consumption; currently gas consumption re-
mains relatively small—accounting for only about 17.5% of
the country’s primary energy balance—but it is expected to
grow robustly going forward. Gas consumption still remains
below Soviet-era levels but is expected to about double over
the next two decades, albeit from a relatively small base. A
major initiative toward the gasification of the economy is
construction of the Beyneu-Bozoy-Shymkent pipeline, and
perhaps over the longer term a pipeline linking Astana with
Russian gas or with domestic supplies at Karachaganak.
Pipeline gas is presently available in only 10 of Kazakhstan’s
14 oblasts; in the other four (in the northern and central parts

1.2.3. Coal and uranium

Kazakhstan is a significant producer and consumer of coal.
It has the world’s eighth largest proved reserves of coal (bal-
ance sheet [recoverable] reserves are 34.2 billion tons), al-
most 4% of the world's total and sufficient to support current
rates of production for 250 years. It annually ranks among
the top 10 countries in the world in coal production (108.7
MMt in 2014). However, most coal deposits have high mois-
ture content and relatively low heating value, as well as high
ash and sulfur content. These characteristics, as well as high
levels of methane in most deposits, mean that the production
and consumption of coal in Kazakhstan has a heavier environ-
mental impact than in many other parts of the world, despite
the fact that some deposits (e.g., Ekibastuz) are economically
very competitive due to their very low extraction costs. Typ-
ically, some 25-30% of total output is exported (chiefly to
Russia), although the country faces a difficult environment for
boosting exports, given challenges to the competitiveness of
Kazakhstan’s coal in international markets.

Kazakhstan's gross gas production by producing category

of the country) bottled liquefied petroleum gas (LPG) is used.

To promote domestic gas consumption, the government of
Kazakhstan has placed the domestic gas market within the
responsibility of KazTransGaz (KTQ), as the designated “na-
tional operator” for the county’s single-buyer model. KTG,
already the monopoly operator of most trunk gas pipelines
in the country, has preemptive rights to purchase associated
gas from producers, sell gas on the local market, and export
gas. Kazakhstan's single gas buyer model relies on availabil-
ity of associated by-product gas rather than development
of dry gas, which longer term could delay domestic market
development.

Coal is also the fuel that drives Kazakhstan's economy, cur-
rently accounting for over 60% of the country’s primary en-
ergy consumption. Although coal’s relative share is expected
to decline gradually over the longer term, coal will continue to
dominate the country’s energy mix over the forecast period.
Analysis of consumption by economic sector reveals that
coal’s future in Kazakhstan is closely linked to electric power
generation. The projected share of coal consumption attrib-
utable to demand from the power sector remains remarkably
steady over time, maintaining its current three-fifths share
over the next 25 years.

In uranium, as with coal, Kazakhstan possesses an abundant
resource that can be mined at a relatively low economic
cost. Kazakhstan ranks fourth' in the world according to
reasonably assured resources of uranium, and is the world’s
largest producer of natural uranium, accounting for more than
one-third of global production. All of this output presently is
exported, primarily to China, but also to the EU, South Korea,

1 If considering only resources that cost less than $80 per kilogram (kg) of uranium to produce (which is an equivalent of $31 per pound
of Us0,), Kazakhstan has the world’s second largest reserves, at 0.2 MMt (16.5% of the world’s total), lagging behind only Canada.



and the United States. Kazakhstan's competitive advantage
is that most of the reasonably assured and inferred resources
of uranium are held in sandstone deposits that are developed
through the in-situ leaching production method, which is
more cost-effective and less environmentally harmful than
traditional (hard-rock) production methods.

Kazakhstan to date has found ready markets for its urani-
um, expanding exports as rapidly as it can grow production.
Further, global demand for uranium is expected to increase
to 2035 under virtually any economic scenario, reflecting
increased nuclear generation of electricity. However, Ka-
zakhstan'’s recent export growth has coincided with a rapid
demand surge in its major customer China, which accounts
for over half of Kazakhstan's exports. China expects to sig-
nificantly increase its nuclear generation longer term, and
has been building up its stocks. However, Chinese demand
could moderate once the build-up of its uranium inventories
is completed.

1.2.4. Electric power

Kazakhstan is in the midst of a sustained effort to upgrade
its aging power system. Because almost 20% of the coun-
try’s existing power capacity entered service prior to the
1970s, Kazakhstan also has the opportunity, where practical
and economically expedient, to shift from its dominant coal-
fueled generation (around 70% of the total) to a more diver-
sified mix with more gas, nuclear, and renewables.

Gas will provide a considerable amount of future incremental
electric power generation. Several new pipeline projects are
expected to expand internal gas availability and aid in devel-
oping gas-powered generation in selected areas in the west-
ern and southern regions of the country. In addition, oil and
gas field development creates an opportunity for expanding
‘own-use” power generation using associated gas. However,
gas’s share of generation will be limited mainly by infrastruc-
tural restrictions. Many important power-producing provinc-
es, especially in the north-central part of the country, remain
isolated from gas infrastructure, and for generators in these
areas future options will likely lead to new or refitted coal-
fired plants, with more efficient and cleaner technologies.

And while policymakers remain interested in Kazakhstan's
renewables potential, their combined impact will likely remain
relatively small in the medium term, and well below earlier
targets of 30% (for renewable, hydropower, and nuclear com-
bined) set for 2030. Experience from elsewhere in the world
highlights the current costs and challenges of integrating rel-
atively high amounts of renewables into the grid. Renewables
are still in the introductory stages in Kazakhstan and face
similar challenges. Therefore, with Kazakhstan's abundance
of low-cost coal and its established fleet of large coal-fired

Kazakhstan is not presently represented in all stages of the
nuclear fuel cycle. It currently undertakes mining and prima-
ry processing of uranium. Some processed uranium is sent
to Russia for conversion and enrichment (in joint ventures
between the state-owned nuclear holding company Kaz-
AtomProm and Russian partners), before being returned to
Kazakhstan where it is used in the production of fuel pellets
at the Ulba Metallurgic Plant (UMP). Current fuel pellet pro-
duction capacity utilization at UMP is only 1-2% of the design
capacity, since in 2008 Russia ceased pellet imports in favor
of purchases from domestic producers. Several joint initia-
tives are being undertaken to develop facilities in Kazakhstan
for conversion and reactor fuel assembly production, in order
to increase the value-added component in uranium products
exports and fuel assembly production. The country is also
actively planning for the construction of one or more nuclear
power plants.

power plants, the country will continue to rely heavily on
coal for the next two decades, although coal’s share of total
generation will contract over time.

Nuclear power is the major unknown variable in Kazakhstan's
capacity mix. Several locations are now being evaluated as
potential sites for one or more projects based on units with
up to 1150 megawatts (MW) capacity, with approval(s) pos-
sible as early as 2015. The re-launch of nuclear generation in
the country (the older Aktau reactor was shut down in 1999)
could considerably alter the future character of overall gener-
ation capacity, potentially displacing any growth in coal-fired
power production.

Notwithstanding the many capacity permutations available
to Kazakhstan's policymakers, a robust transmission network
remains central to reinforcing the country’s energy inde-
pendence and overall energy security. Along with general
modernization of the existing power lines, several new and
important transmission lines have recently been added to the
national grid. This grid development trend is set to continue
and will do much to improve Kazakh power plants’ access
to demand centers, and in particular help meet southern
Kazakhstan's rapidly expanding power consumption (as well
as, in the future, western Kazakhstan).

To bolster funding for Kazakhstan's power sector, from 2016,
policymakers are modifying the power market, and are devel-
oping new supporting financial mechanisms. Most notably, it
is planned to launch a capacity market. In return, asset own-
ers will be expected to invest into asset reliability, and if min-
imum technical standards are applied, improved efficiencies.

1.2.5. Energy efficiency and low-carbon development

In addition to its importance to the economy, the electric
power sector also figures prominently in efforts to achieve
another important goal—increasing efficiency. The electric
power sector accounts for a significant part of energy con-
sumption (approximately one-third of total primary energy
consumption), so the potential savings from efficiency im-
provements here are proportionately large. In the housing
sector, energy efficiency improvements are focused on a key
problem that drives energy consumption well above levels in

countries with similarly cold winter climates—the disrepair
and low level of heat insulation of the housing stock. Roughly
70% of the buildings constructed between 1950 and 1980 do
not meet modern requirements for insulation and energy use,
and as a result an estimated 30% of heat delivered to these
structures is effectively lost.

In the industrial sector, a common problem confronting ef-
forts to increase energy efficiency in individual enterprises is



a high level of asset depreciation, reliance on outdated tech-
nologies, and the failure to monitor energy consumption at
various phases of the production cycle. Individual consump-
tion standards developed for each enterprise on the basis of
energy audits'? and specific operational characteristics will
produce more tangible energy savings than the mechanistic
application of an averaged standard (energy consumption
level) for all companies in a particular industry.

State policy intended to increase efficiency across the en-
tire economy is directed toward modernizing various ener-
gy-consuming sectors of the economy, introducing audits and
energy accounting systems at major enterprises, improving
management quality, increasing public awareness of the
importance of energy efficiency, and encouraging invest-
ment in energy-saving technologies. In addition to legislation,
government can support energy efficiency initiatives through
investment, research and development, as well as its power
to set energy prices.

Increasing the energy efficiency of Kazakhstan's economy
also yields benefits for the environment. Given that 90% of
global anthropogenic emissions of carbon dioxide (CO,) (the
most abundant greenhouse gas) is the result of fossil fuel
combustion, one way of consuming less fossil fuel energy
without sacrificing economic growth is to lower the energy
intensity of the economy by increasing energy use efficiency.

Kazakhstan's CO, emissions profile closely reflects the coun-
try’s primary energy consumption pattern, which in turn is
shaped by its energy-intensive economic structure. Despite
the dominance of coal in Kazakhstan's primary energy con-
sumption, greenhouse gas (GHG) emissions associated with
energy use'* over the past two decades have been consider-
ably lower than at the end of the Soviet period. The increase
since the mid-2000s in the annual level of these GHG emis-
sions (from 198 MMt to 252 MM, or 27% growth from 2005
to 2014) has been substantially less than the corresponding
rate of GDP growth (69% from 2005 to 2014). This appears
to be due to a combination of structural economic change,
incipient energy efficiency improvements, and gradual shifts

in the energy mix (e.g., away from the use of fuel oil in the
industrial and residential/municipal sectors).

The electric power sector should be a major focus of atten-
tion, in that it accounts for over 80% of the country’s total
GHG emissions. A combination of measures for increasing
fuel efficiency in thermal (coal-fired) power generation, as
well as initiatives designed to reduce electricity demand
through efficiency improvements focused on the commer-
cial/residential and industrial sectors, could yield meaningful
GHG reductions over the near term even without a compre-
hensive overhaul of the electric power sector. Longer term,
incremental growth in natural gas, renewable, and perhaps
even nuclear power generation capacity could accelerate the
decline in GHG emissions per unit of gross domestic product
already evident in the economy.

As a full member of the United Nations Framework Conven-
tion on Climate Change (UNFCCC), Kazakhstan ratified the
Kyoto Protocol in 2009, and in December 2012 formally com-
mitted to reduce its GHG emissions by 5% in 2020 relative
to the level of 1990.'# In addition to this formal obligation,
in 2010 Kazakhstan also voluntarily set the goal of reducing
GHG emissions by 15% relative to the 1992 level by 2020 and
by 25% of that level by 2050.

Kazakhstan now has an opportunity to recalibrate these com-
mitments, as a successor framework to the Kyoto Protocol is
to be negotiated by the parties to the UNFCCC in late 2015
in Paris. An agreement between China and the United States
in November 2014 to voluntarily reduce their GHG emissions
now puts nearly half of world GHG emissions “on the table”
for the first time, opening the possibility that a fundamentally
new framework will be finalized in Paris. Mandatory global re-
duction targets are to be eliminated: individual countries will
enact their own plans and set their own goals for emissions
reduction. This new framework should allow Kazakhstan to
reaffirm its commitment to emissions reduction in a way that
is commensurate with its historical development trajectory
and status as a major energy-producing state.

2 |nitial energy audits are to take place at all enterprises with energy consumption exceeding 1,500 tons of fuel equivalent per year.

13 Quoted emissions are calculated by IHS for the energy sector only, thus allowing for consistent historical comparison. Total GHG
emissions for the country are somewhat larger, as they include emissions from all economic sectors and activities. Total GHG
emissions by Kazakhstan increased from 241 MMt in 2004 to 315 MMt in 2014 according to AO “Zhasyl Damy”.

14 Paragraph 3.7-ter of the “Doha Amendment” establishes the 2008-2010 average emission level as the limit for greenhouse gas

emissions in Kazakhstan in 2013-2020.
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2. The Energy Sector’s Importance in Kazakhstan'’s

National Economy

2.1. Key Points

e Kazakhstan's economy is based largely on the extraction
of natural resources, led by energy resources; this reflects
its relative resource endowment, as the country possesses
sizable reserves of oil, gas, coal, and uranium as well as
renewable energy potential in hydroelectricity, wind, and
solar resources.!

e Kazakhstan accounts for about 3.6% of the world’s total
proven reserves of primary energy (including oil, gas, coal,
primary electricity, and mined uranium), at roughly 32
billion tons of oil equivalent (toe).? Kazakhstan is a net en-
ergy exporter, consuming less than half of its total primary
energy production. Its net exports have been rising in re-
cent years: the country’s total primary energy production
(excluding uranium) increased at an annual rate of 5.5%
since 2000, while primary energy consumption over the
same period increased by only 4.3% annually.

e The energy sector, especially oil, is of paramount impor-
tance for the country’s economy, accounting for about
22% of the country’s GDP in 2014, two-thirds of total
export earnings, and 50% of state budget revenues. It
has also been the primary destination of foreign direct
investment (FDI) within Kazakhstan.

o Kazakhstan has established a national fund to manage its
oil wealth and to buffer the economy from the volatility
of the global oil market. It receives oil revenues that are
excess of immediate budget needs when prices are high,
and the fund can be drawn upon when prices are low

and revenues are insufficient to support current spending
plans. The fund’s counter-cyclical operation has already
proven its effectiveness, keeping the economy from over-
heating by “sterilizing” the influx of funds during much
of the period since its founding, while at the same time
helping to stabilize budget spending during the economic
downturns of 2008-2009 and again in 2015-2016.

e Kazakhstan's economy is also highly energy intensive:
it takes 314 tons of oil equivalent to produce a million
dollars of GDP (in 2014 dollars, with GDP measured at
the market exchange rate), which makes Kazakhstan one
of the world’s most energy intensive economies. The high
energy intensity is primarily explained by the country’s
economic structure, but also reflects the relatively low
efficiency of energy use. Nonetheless, energy intensity
has declined substantially in the past several years, and
further progress is likely.

e The Eurasian Economic Union framework, launched in Jan-
uary 2015 to facilitate trade and allow the free movement
of goods, capital, and people across its member states
(Armenia, Belarus, Kazakhstan, Russia, and Kyrgyzstan),
does not presently extend to trade in most energy prod-
ucts; these continue to be governed under bilateral agree-
ments. Work toward establishment of a single market for
the various energy products is ongoing, and is expected
to be articulated in two types of documents—Concepts
and Programs—for each particular product and market.

2.2. Kazakhstan’s Primary Energy Resources

Kazakhstan's energy sector encompasses five major seg-
ments—oil, gas, coal, power generation, and nuclear (uranium
extraction). According to the BP Statistical Review of World
Energy, as of June 2015 Kazakhstan'’s total proved primary
energy reserves, including oil, gas, and coal, amounted to
21 billion tons of oil equivalent (toe). Kazakhstan's proven
reserves of uranium, which are also substantial, are estimated
at the energy equivalent of over 10 billion toe, bringing total
primary energy resources available to be produced to 32
billion toe. This represents about 3.6% of the world’s total.

Production of primary energy in Kazakhstan, which includes

oil, gas, coal, and primary electricity generation (but not
mined uranium), increased by an average of 5.5% annual-

ly, from 73 million metric tons of oil equivalent (MMtoe) at
the beginning of 2000 to 161 MMtoe in 2014. Oil and gas
accounted for about 77% of this increase, and coal about
24%.3 The share of oil and gas in Kazakhstan's total output
of primary energy increased from 51% (45 MMtoe) in 2000 to
63% (101 MMtoe) in 2014, while the share of coal decreased
from 46% (41 MMtoe) to 36% (59 MMtoe) in the same period
(see Figure 2.1). Although primary electricity generation (hy-
droelectricity) remained steady at about 2 MMtoe, its share in
total production essentially halved, falling from 2.2% to 1.1%.

T In terms of minerals, the Republic of Kazakhstan ranks first in the world in discovered reserves of zinc, tungsten, and barite, second
- in reserves of silver, lead, and chromites, third - in copper and fluorite, fourth — in molybdenum, and sixth - in gold.

2 By convention, primary energy production does not include mined uranium, but only its contribution to electricity production in a
nuclear power plant based upon the amount of electricity generated. But one ton of natural uranium is considered to be capable of
producing more than 40 million kilowatt-hours of electricity, which is equivalent to burning 16,000 tons of coal or 80,000 barrels of oil.

3 Hydroelectric generation, which fell during the period, accounted for a negative 1% share.
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Figure 2.1 Kazakhstan's primary energy production, 2000-2014

The country is a net exporter of primary energy—it consumes
only about 43% of total output (see Figure 2.2). Total appar-
ent consumption grew from 41 MMtoe at the beginning of
2000 to 76.3 MMtoe in 2014, growing at an average annual
rate of 4.3%. The sectoral composition of primary energy
consumption has changed very little over time. Power gen-
eration is the largest consumer of primary energy—its takes
55% of primary energy. The difference between the primary
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=
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W Production

Source: IHS Energy

Natural gas

and final energy consumption accounts for the removal of
all the intermediary steps of converting, delivering, and pro-
cessing energy from its original state to a usable state. Final
energy demand increased from 33.0 MMtoe in 2000 to 63.6
MMtoe in 2014. The industrial sector accounted for about
30.5% of final energy demand in 2014, transport 10%, and
residential-commercial 35%.
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Figure 2.2 Kazakhstan's primary energy balance in 2014

Changes in production and consumption patterns have im-
pacted export trends: net exports of primary energy increased
from 42 MMtoe in 2000 to 85 MMtoe in 2014. The share of
oil and gas in net exports—the major primary energy export
commodities—increased from 70% (29 MMtoe) in 2000 to

86% (73.1 MMtoe). At the same time, while exports of coal
remained about the same in absolute terms, at about 12-13
MMtoe, its share in total primary energy exports decreased
from 32% to 14%.

2.3. Importance of the Energy Sector in the National Economy

After enjoying robust real GDP growth, averaging 10% an-
nually between 2000 and 2007, Kazakhstan's growth rate
suffered as a result of the global economic recession in
2008-2009, but still remained in positive territory at 1%

growth in 2009 (see Figure 2.3). Subsequent recovery led
to a 6% average annual expansion between 2010 and 2013.
Growth slowed in 2014, however, due to a number of factors,
including a drop in oil prices in the second part of the year and



the general slowdown in the Russian economy (Kazakhstan’s
major trade partner), partly due to international sanctions.
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Figure 2.3 Kazakhstan's real annual GDP growth

Industry (including the mining sector) is the largest segment
of the economy, comprising 27.8% of 2014 GDP (see Figure
2.4). Services, which include the retail, trading, transport,
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Figure 2.4 Kazakhstan's GDP in 2014 by sector (in percent)

The energy sector is the key driver of the economy, consid-
ering its share in both total industrial production and GDP.
Industries related to energy extraction and processing, in-
cluding oil and gas extraction, oil refining, coal mining, and
electricity, account for over 60% of total industrial output.
Oil and gas extraction alone provides over half of the total
value of industrial output (see Figure 2.5). The oil and gas
industry also has the largest impact in terms of value-added
to the economy: together with related services (e.g., oil and

gas transportation, upstream construction, and geology); the
activity contributed about 20% to the country’s GDP directly
in 2014 (see Figure 2.6).# Such overwhelming reliance on the
energy sector means that global trends, such as commodity
price declines, have a broad effect in Kazakhstan, impacting
the performance of industries not only in the energy sector
itself, but other industries related to energy production, in-
cluding transportation, construction, trade, and professional
services.

4 The share of oil and gas alone in Kazakhstan's GDP was officially calculated as 20.3% in 2014, including all activities—extraction,
processing, transportation, and related services. This was down slightly from 21.6% in 2013. The share of the other energy extraction
sectors—coal mining, uranium mining—and the electric power sector accounted for 8.3% of the gross value of industrial output, while
the contribution of industry to GDP was 27.9% in 2014, so the contribution to GDP of these other parts of the energy sector would be
less than 2.3% because much of the gross value of electric power is comprised of the cost of fuel inputs (mainly coal) from extraction.
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Figure 2.6 Contribution of Kazakhstan's oil and gas industry to GDP

Qil exports (including gas condensate) account for 66% of
Kazakhstan's total export earnings. But its current account
balance shows high imports of services, reflecting Kazakh-
stan’s procurement of external services to develop key proj-
ects, including the upstream oil and gas sector (see Figure
2.7). Sizable inflows of oil export revenues have enabled Ka-
zakhstan to build a substantial reserves cushion that can be
used to weather economic downturns: the combined reserves

of the National Bank and National Fund reached nearly $118
billion at the end of 2014—higher than the country’s total
external debt of $84 billion (including about $6 billion of pub-
lic and $79 billion of private debt) (see Figure 2.8). National
Bank reserves of $28 billion are sufficient to cover about
five months of imports—more than the three-month level
suggested by the traditional reserve adequacy indicator.®

5 The traditional reserve adequacy indicator, also known as the ratio of reserves to imports, or import cover, is a widely used metric
of a country’s capacity to sustain imports should all inflows (e.g., export revenues or external financing) cease. It has been employed
by leading global financial institutions such as the IMF since the late 1950s. A reserve-to-import ratio of between 30% and 50% is
considered adequate. A traditional rule of thumb, proposed by the famous US economist Robert Triffin, suggests a minimum threshold

of three to four months of imports for a country.
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Figure 2.8 Kazakhstan's international reserves position vs. external debt

Kazakhstan has effectively sterilized inflows of commodity
earnings from the domestic economy via the National Fund.
The Fund, which grew almost threefold between 2009 and
2014, reaching about $90.4 billion, serves two important
goals. First, it keeps export earnings from freely flowing into
the economy, thus avoiding domestic inflation and tenge
appreciation which would undermine local producers’ com-
petitiveness—the classic case of so-called “Dutch disease.”
Second, it provides protection for the state budget from
adverse economic conditions. It was toward the latter goal
that President Nazarbayev announced in November 2014

that the government would spend $3 billion annually from
the Fund during 2015-2017 on infrastructure investments
in an effort to stimulate the economy in a global economic
environment characterized by falling oil prices and sluggish
economic growth.

Kazakhstan's budget revenues depend on the energy sector
and, in particular, on oil export revenues. Oil revenues account
for about half of total government revenues, including the
national budget and those of the oblasts and municipalities
(see Figure 2.9).
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Figure 2.9 Kazakhstan's general government fiscal balance

In the regular tax regime, several revenue streams, including
the Mineral Resource Extraction Tax (MRET) and the Rent Tax
on Exports, are specifically accumulated in the National Fund
(to be further invested in various financial instruments). The
central government budget then receives transfers from the
National Fund annually to finance expenditures.

Because of the importance of the energy sector, and par-
ticularly oil production and exports, to the overall economy,
the dramatic decline in oil prices in international markets
will have a profound impact on economic performance. GDP
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growth is expected to fall to only 2% in 2015. It is then ex-
pected to rebound together with international oil prices (and
rising domestic oil production) in the period 2016-2020,
during which time Kazakh GDP growth is projected to av-
erage 4.7% per year. Longer term, after this initial rebound,
economic growth is expected to naturally gradually slow
over time, as the economy becomes larger. Thus annual GDP
growth rates are projected to ease to about 3.5% in the
late 2020s and 2.5% in the 2030s, with the average annual
growth rate being 3.3% over the entire period 2015-2040
(see Figure 2.10).
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Figure 2.10 Forecast for Kazakhstan's real annual GDP growth



2.4. Energy Intensity of Kazakhstan’s Economy

Kazakhstan's economy has grown at an average annual rate
of 7.7% since 2000. At the same time, consumption of prima-
ry energy increased at a slower pace of only 4.3% annually
over the same period. Thus, the energy intensity of Kazakh-
stan’s economy—tons of oil equivalent (toe) consumed to
produce a million dollars of GDP (in real 2005 dollars)—
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Figure 2.11

Kazakhstan, however, still displays relatively high energy
intensity levels in global comparison. Measured in toe per
million 2014 dollars of GDP (measured at market exchange
rates), in 2014, Kazakhstan was the world’s 28th most en-
ergy intensive economy, consuming 314 toe to produce one
million dollars of GDP.” Compared with other former republics
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decreased by about 38%, from 555 toe in the beginning
of 2000 to 343 toe in 2014 (see Figure 2.11)° Aggregate
energy intensity (the ratio between GDP and primary energy
consumption) decreased at an average annual pace of 3.2%
during this period.
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of the Soviet Union, Kazakhstan expends less energy than
Turkmenistan (473 toe), Uzbekistan (751 toe), Russia (400
toe), and Ukraine (971 toe) per unit of GDP. It has roughly the
same energy intensity as Egypt, but it is higher than China
(298 toe), Indonesia (263 toe), or the average for all OECD
countries (126 toe) (see Figure 2.12).
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Figure 2.12 Energy intensity in 2014: Kazakhstan vs other countries

6 GDP expressed in terms of purchasing power parity (PPP) in constant 2005 US dollars.

7 Calculations according to IHS 2014 data. According to IEA calculations for 2012, Kazakhstan is ranked 25th among the countries of
the world by energy intensity for its economy. See Chapter 11 for more details.



A key explanation for Kazakhstan's relatively high energy
intensity is the structure of the economy: Kazakhstan's indus-
trial sector, which produces almost 30% of total GDP, includes
such energy-intensive industries as mining and nonferrous
metallurgy. Kazakhstan also has a relatively cold climate, and

its large areal extent means that transportation needs are
high per unit of GDP. But relatively low levels of implementa-
tion of energy-efficient practices are also a key part of the
overall explanation (see Chapter 11).

2.5. Kazakhstan’s Energy Sector and International Organizations

2.5.1. Former Soviet territory

From the beginning Kazakhstan has played a key role in eco-
nomic integration within the former Soviet Union space. It
was a founding member of the Commonwealth of Indepen-
dent States (CIS), a political and economic affiliation that
was formed among the successor states of the USSR in
December 1991. In 1994, President Nursultan Nazarbayev
was an early advocate of creating a Eurasian economic union
among the former Soviet republics, and in 2000, Kazakhstan,
Russia, Belarus, Kyrgyzstan, and Tajikistan founded the Eur-
asian Economic Community (EurAsEC). EurAsEC goals were
to establish a common free-trade space, a Customs Union,
and a Common Economic Space (CES). Under the EurAsEC
framework, Kazakhstan, Russia, and Belarus agreed to create
a Customs Union in 2006, which came into effect in January
2010. Key features of the agreement included the removal of
customs clearance and border controls, uniform duty rates,
no customs duties on trade between the member states,
and a single value-added tax (VAT) assessed at the border of
the Customs Union. In December 2010, the three countries
established the CES to further broaden economic integration,
aimed at allowing the free movement of goods, capital, and
people across the member countries. The signatory countries
concluded 17 different agreements on key economic issues,
including the coordination of macro-economic policy, free
movement of capital, and others. The CES came into effect in
January 2012. In November 2017, the three countries agreed
on a further phase of integration—the Eurasian Economic
Union (EEU)—which went into effect in January 2015 and
added two new members—Armenia (joined on 2 January
2015) and Kyrgyzstan (on 21 May 2015)—while Tajikistan has
shown a sustained interest in joining. The legal agreement
establishing the EEU was signed in May 2014.

Trade in most energy products (including crude oil, natural
gas, and oil products), however, was specifically excluded
from regulation by the general trade rules of the Union, de-
spite its large share of total trade turnover between the
member states. This is due to the specific circumstances that
prevail within these countries (regulated prices and markets),
and their overall importance to the countries’ fiscal budgets
from the export duties they generate. Instead, trade in these
products among the member states remains governed by
bilateral inter-governmental agreements that cover volumes
and terms, pricing, and other issues, such as export duties.

Under the general EEU framework, a key goal is to establish
a single market for electricity (by July 2019), as well as for
oil, oil products, and natural gas (by 2025). The details are
yet to be developed and will be articulated in two types of
documents—Concepts and Programs—for each particular
product and market. These arrangements will then be im-
plemented through specific inter-governmental agreements.

But this ongoing integration process has given rise to con-
siderable conflict between Russia and Kazakhstan in respect
to their mutual trade in oil and oil products, largely due to
the different conditions that Russia applies among the var-
ious member states. For example, Russia’s Customs Union
arrangement with Belarus provided crude oil to Belarus du-
ty-free, but Belarus was obliged to turn over to Russia the ex-
port duties generated by exports of refined products derived
from Russian imported crude. In the new EEU agreement
reached in May 2014, however, this stipulation was removed,
enabling Belarus to retain all export duties on product ex-
ports. This could mean as much as an additional $4 billion
annually for the Belarus exchequer.? For other new members
joining the EEU, such as Armenia and Kyrgyzstan, export
duties on Russian refined products were waived altogether.
But for Kazakhstan, which imports both crude and refined
products from Russia to satisfy domestic demand, Russia
has insisted that Kazakhstan provide compensation for the
loss of export duty revenue on its oil deliveries to Kazakhstan.
Under the terms of a bilateral agreement signed in June 2012,
Kazakhstan agreed to supply 1.5 MMt of crude oil annually
to compensate Russia for duty-free deliveries of 1.3 MMt of
petroleum products. At that time, Moscow claimed that it
would lose the equivalent of about $780 million annually by
supplying duty-free products to Kazakhstan (see text box).
Another inter-governmental agreement (from 2010) gov-
erning crude oil trade envisioned that Kazakhstan's imports
of crude oil would occur on a different basis, in which these
would be directly offset by equivalent swaps of Kazakh crude
that would be made available to Russian shippers. Kazakh-
stan began compensation deliveries to Russia only in the
second half of 2014, sending crude north to Russia to cover
the export duties on refined products received since 2012.
These bilateral agreements also explicitly prohibit re-ex-
ports of duty-free oil and products volumes, and also call for
Kazakhstan and Russia to eventually harmonize their export
duties, by as early as 2015.

81n 2013, Belarus remitted about $3.3 billion to Russia on its exports of refined products. But partly because of the EEU, Russia is
greatly reducing export duties on crude oil and refined products and moving taxation to the upstream, through a tax maneuver, to

minimize the benefit derived by Belarus.



Russian-Kazakhstan Oil Trade

Russia delivers about 1.2-1.4 MMt of refined products to Kazakhstan annually as part of its existing bilateral
trade relationship. It also delivers 4-5 MMt of crude annually, which supplies the Pavlodar refinery. The plan for
2014 was for Russia to deliver about 1.4 MMt of products to Kazakhstan, including 958,000 tons of gasoline
and 470,000 tons of diesel. In the spring of 2014, however, amid worries over Kazakhstan’s overall dependence
on Russian refined product supplies, Kazakhstan imposed strict limits on Russian refined products imports in
order to minimize the amount of oil that Kazakhstan would have to provide in compensation for these imports.
But these restrictions were subsequently lifted at the end of July, as shortages of motor fuels developed in
Kazakhstan, and the country began to look for additional supplies.

KazMunayGaz Onimderi, a subsidiary of KazMunayGaz (KMG), the national oil company, is Kazakhstan's desig-
nated operator for handling these import volumes, while KMG is the supplier of the designated crude volumes.
On the Russian side, the Kazakh volumes are handled by Rosneft, Gazpom Neft, and LUKOIL on behalf of the
Russian treasury. After some delays in implementation, compensation deliveries from Kazakhstan for the
refined product imports began in September 2014, and amounted to about 150,000 tons of crude per month.
Russia’s energy ministry expected that about 2.5 MMt of crude would be delivered in 2015 from Kazakhstan
in compensation for product deliveries made in 2012-2013. During the first six months of 2015, KMG reported
that it delivered 566,000 tons of compensation crude oil, while Russia reports that it received 966,000 tons,

so it appears that it is not just KMG that is sending compensation volumes.

For the EEU electricity market, the member countries agreed
to harmonize the legislative bases in order to provide non-dis-
criminatory access to each other’s infrastructure (for as long
as there is technical capacity available and domestic de-
mand is met), and to eventually secure electricity sellers’ and
buyers’ access to all member countries’ individual markets.
A mechanism was established for transfers of electricity
among the member states that includes a methodology for
calculating transmission tariffs. Also in 2015 a concept of
creating a common energy market was adopted.

For the EEU natural gas market, the countries agreed to offer
access to the gas infrastructure transportation services of
their respective national monopolies, with transportation of
gas to meet domestic demand given a priority. Transportation
tariffs are to be set individually by each country. Although
the agreement calls for the countries to eventually establish
a common set of prices on a netback parity basis, no details
about the timing and specifics of the netback calculation

2.5.2. Outside former Soviet territory

Kazakhstan has been seeking access to the World Trade
Organization (WTO) since 1996, and on 22 June 2015 Presi-
dent Nursultan Nazarbayev announced that the country had
finalized the terms of its membership, joining the WTO in
July 2015. Russia, Kazakhstan's main trade partner, finally
joined the WTO after 18 years of negotiations in August
2012, and Kazakhstan, following a similar trajectory, won
the trade body’s members’ formal approval for accession
after a 19-year effort. One of the key outstanding issues that
had affected Kazakhstan's accession bid is its strong local
content requirements. Contrary to WTO rules, Kazakhstan's
legislation requires subsoil users to preferentially procure
goods and services from local suppliers. While the Subsoil
Law does not quantify these requirements precisely, Ka-
zakhstan’s Program on Local Content Development had set
specific targets: for example, the government had sought

have yet to be officially agreed. Transit access to gas pipeline
infrastructure by member countries for export to third-party
markets also has not yet been agreed: Russia insists that
access should be applicable only to gas deliveries to other
EEU countries.

For the oil and oil products market, member states did agree
to provide equal access to their infrastructure systems for
transporting oil and oil products, continuing a system of
transit flows that has existed since the collapse of the USSR.
Tariffs, however, remain subject to each country’s legislation,
although there are plans for these to be harmonized longer
term. On oil pipeline tariffs, Kazakhstan and Belarus seek to
differentiate tariffs between exports and domestic deliveries,
while Russia wants all tariffs to be the same for all types of
shipments. As indicated above, accounting for export and
customs duties on oil and oil products is regulated by sepa-
rate agreements.

for oil and gas producers to reach a local content of 72.5%
in works and services and 16% in goods, while these targets
for the mining sector (including coal producers) were set at
74% and 12%, respectively. Some subsoil contracts (564 of
them) also are embedded with specific local content targets.
As part of its accession negotiations, Kazakhstan had agreed
that after it accedes to the WTO it would retain local content
requirements until 2021, although at a lower level of 50%
for services. A new draft of the Subsoil Law currently under
discussion suggests eliminating some of the local content
requirements for certain categories of subsoil users.? Also,
the draft law proposes regulation of local content in services
and works, but not in goods. Another contentious issue in
WTO negotiations was export duties—Kazakhstan earlier
had reached an agreement with the WTO that it would have
the right to continue to levy export duties after joining the

° This category includes subsoil users other than the entities with fifty percent or more of voting shares (participatory interest) held
directly or indirectly by Samruk-Kazyna National Wealth Fund or the entities directly or indirectly owned by the state.



organization, and even reserved the right to increase duties
on oil and oil products. Although the mechanisms by which
these issues (local content, export duties) ultimately were
resolved have not yet been publicized, Nazarbayev indicated
the breakthrough was achieved by aligning “WTO and EEU
requirements bearing in mind our own national interests.”
The WTO framework should afford Kazakhstan more stable
access to foreign markets for its exports and a greater range

Key Recommendations

e A key recommendation would be to continue the current
approach to the management of the National Fund and
the stewardship of Kazakhstan'’s oil wealth.

e Economic diversification is important longer term, to re-
duce Kazakhstan’s current high dependence on oil. But at
the same time, care must be taken to pursue only truly
value-added activities in other sectors, and in particular

of goods and services for domestic consumers, make the
country a more attractive destination for foreign investment,
and provide a clear system of rules (and mechanism for trade
dispute resolution) that makes trade more efficient and trans-
parent. The agreement is a milestone in Kazakhstan's efforts
to increase the role of international trade in the country’s
economic development, and is expected to have benefits in
the form of job creation and increased income.

to take advantage of the economy’s considerable com-
petitive advantages in the energy sphere through related
backward- and forward-linked activities, such as oilfield
services, nuclear fuels processing, and petrochemicals. At
the same time, the energy sphere should not be burdened
with excessive requirements for local content nor subject
to inordinate environmental fines.






ORGANIZATION OF KAZAKHSTAN’S

ENERGY SECTOR:

GOVERNMENT AND REGULATORY

INSTITUTIONS

31 KEY POINTS

32 ORGANIZATIONAL OVERVIEW OF STATE ENERGY SECTOR
MANAGEMENT

33 ORGANIZATIONAL OVERVIEW OF THE OIL INDUSTRY

34 ORGANIZATIONAL OVERVIEW OF THE GAS INDUSTRY

35  ORGANIZATIONAL OVERVIEW OF THE COAL SECTOR

36  ORGANIZATIONAL OVERVIEW OF THE URANIUM SECTOR

37  ORGANIZATIONAL OVERVIEW OF THE ELECTRIC

POWER SECTOR




3. Organization of Kazakhstan’s Energy Sector:
Government and Regulatory Institutions

3.1. Key Points

e The state exercises a high degree of influence over the
energy sector, which is not surprising considering the
strategic role of the sector in the overall economy.

e Although the government restructuring carried out in Au-

gust 2014, which created a large combined energy minis-
try with multiple functions and responsibilities, resulted in
certain improvements, there is still room for streamlining
the distribution of authority over the energy sector among
government bodies.

3.2. Organizational Overview of State Energy Sector Management

Because of its vital importance to the economy, the energy
sector is fairly closely managed and regulated by various gov-
ernment bodies (see Figure 3.1). Nonetheless, it is important
to recognize that operation and investment decisions are left

to be carried out by corporate entities and companies (albeit
many state-owned), with government bodies exercising over-
sight and policy guidance for the most part.

Regulation/Monitoring/Control

e Presidential Administration

e Audit Committee

e Government of RoK

* Energy Ministry
- Ecology Control and State Inspection Com-
mittee in the Oil & Gas Complex

— Nuclear and Power Control Committee
- Ecology and Renewables Departments

Policy-making

e President of RoK
e Kazakhstan's Parliament
e Government of RoK
¢ Energy Ministry
e Investment and Development Ministry
* Finance Ministry
e Economy Ministry

Energy sector

e Finance Ministry
— State Assets Committee
e Economy Ministry
— Natural Monopolies Regulation and Com-
petition Development Committee
¢ Investment and Development Ministry
— Industrial Development and Safety Com-
mittee
¢ Ministry of Labor and Social Security, Ministry
of Education

Operations

e State-controlled companies

e Local private investors

* Foreign private investors

e Foreign state-controlled companies

Figure 3.1 Key players in the energy sector's management

3.2.1. Policy-making

The organization of Kazakhstan's energy-sector manage-
ment is outlined in Figure 3.1. Kazakhstan’s Constitution
gives the President the authority to determine the strategic
directions of domestic and foreign policy. Typically, the Pres-
ident establishes these directions in his Annual Address to

the Nation, and the executive branch is legally mandated to
formulate its economic, social, and other policies according-
ly. For instance, in his 2014 Annual Address on 18 January
2014, President Nazarbayev announced the development
of the country’s geological exploration industry, including



incentives for foreign investment. Consequently, the relevant
government bodies were mandated to include this initiative in
their programs and planning. Other examples of presidential
initiative include the announcement of the “Nurly Zhol” (Path
to the Future) initiative in November 2014, which emphasized
investment in transportation and other infrastructure to off-
set difficult global market conditions for the economy, or his
outline of 100 steps in May 2015, aimed at implementing
five broad institutional reforms to propel Kazakhstan into
the ranks of the 30 most developed countries of the world.

While the Majilis, the lower chamber of Kazakhstan's parlia-
ment, does not typically play a policy-making role, it reviews
policies developed and proposed by the government and
enacts laws accordingly. For example, the Ecology and Sub-
soil Use Committee of the Majilis regularly holds hearings
and invites ministers and other authorities to discuss and
present key energy-sector issues as part of the deliberations
over pending legislation. The parliament is now in the process
of enacting new legislation to reform the Subsoil Use Code.

The key policy-making institution in Kazakhstan’s energy
sector is the newly formed Energy Ministry, created in August
2014 during a restructuring of the government’s ministries,
with several ministries being merged into the larger new
Energy Ministry. Its authority encompasses such sectors as
oil and gas extraction, oil refining, transportation of hydro-
carbons, gas processing and distribution, power generation,
coal production, and nuclear energy. Also as a result of the
August 2014 government reforms, the newly created Energy
Ministry took over the environmental regulatory authority
of the former Environment and Water Resources Ministry,
including responsibility for climate change, emission control,

3.2.2. Regulation, monitoring, and control

The Presidential Administration’s Socioeconomic Monitoring
Department controls the realization of the strategic directions
set by the President. It coordinates and monitors all branches
of the executive, including central and regional governments.
The Presidential Administration also approves the drafts of
legal acts, including those pertaining to the energy sector,
before they are signed by the President. Another monitoring
and control entity that reports directly to the President is
the Audit Committee, which executes the state budget. In
this role, the Audit Committee can obtain access to financial
information from any public or private company, including in
the energy sector.

The Energy Ministry performs most regulatory and control
functions in the energy sector, including arranging and man-
aging bid rounds, approving and representing Kazakhstan's
interests in subsoil contracts, executing various control func-
tions in the gas, power, and nuclear industries, and monitoring
and regulating compliance with environmental requirements.

The Investment and Development Ministry’s regulatory au-
thority covers the licensing of exports and imports, including
energy products. The ministry controls industrial safety and
has the right to require termination of the use of machinery
and equipment deemed to be unsafe. In terms of local content,
the ministry oversees subsoil users’ compliance with require-
ments for the procurement of local goods and services and
the employment of local personnel. The ministry also monitors
the safety of railroad and maritime transportation networks,
which are also used to transport coal, as well as oil and oil
products; it also monitors the safety of pipeline operations. In

and renewables development policy.

The Investment and Development Ministry, also formed in
August 2014, merged the Ministry of Industry and New Tech-
nologies, the Transportation Ministry, the Communications
and Space agencies, and manages such sectors as mining,
machine-building, and chemicals. This larger ministry also
has authority over local content and industrial safety poli-
cy-making. Development of local content is an important part
of its mission, since the ministry has been handed a strategic
mandate to promote diversification of Kazakhstan's economy
beyond the production of natural resources. As such, the
ministry oversees the use of local producers and personnel
in major energy projects. It is also responsible for the state’s
policies for geological exploration and energy efficiency.

The mandate of the Ministry of the National Economy is to
develop a coordinated macroeconomic policy through stra-
tegic and budget planning. Specifically, the ministry analyzes
and projects macroeconomic trends and develops recommen-
dations on tax and budget policies, including in the energy
sector. It is also responsible for coordinating the inclusion
of strategic goals that are laid out in presidential addresses
into macroeconomic and sectoral policy-making. The ministry
is also responsible for anti-monopoly policy and regulation
through its specialized sub-agencies.

The key task of the Finance Ministry is to develop and imple-
ment budget policy, which accumulates revenues from the
oil and gas sector. This means that the Finance Ministry is
involved in shaping tax policy in Kazakhstan, in particular for
the energy sector.

terms of technical regulation, the ministry is responsible for
oil product specifications.

The Ministry of National Economy has the authority to exam-
ine drafts of subsoil contracts, as well as feasibility studies for
upstream projects, looking at the potential economic effect.
Under its macroeconomic policy mandate, it regulates markets
and prices, including prices for oil products and natural gas;
it also develops the methodology for setting limits on dry
gas and LPG consumption and for differentiating electricity
tariffs. The ministry also approves the investment plans of the
state-owned companies, including the country’s refineries. In
line with its mandate to regulate monopolies, the ministry
monitors and regulates economic concentration in the domes-
tic market, including developing methodologies to calculate
tariffs for companies viewed as having a dominant or monop-
oly position; for example, the register of companies subject
to anti-monopoly regulation includes two Kazakh refineries
as well as KazTransGaz (KTG)—the gas pipeline operator.
It should be noted that Kazakhstan’s tariff policy is not very
flexible with respect to regulated activities.

The Finance Ministry’s general regulatory functions include
the monitoring of assets deemed strategic by the state. The
government-set list of assets encompasses various sectors
of the economy, including the energy sector. Specifically, it in-
cludes strategic oil and gas entities such as major oil and gas
producers. The Finance Ministry monitors, and has access to,
a variety of data, including on operations, financials, environ-
mental compliance, use of technologies, and labor utilization.
The monitoring results are used in policy-making by various



government agencies. The State Revenue Committee of the
Finance Ministry also performs regulatory, administrative,
and control functions of customs operations, including export
duty payments.

The Healthcare and Social Development Ministry and the
Education and Science Ministry monitor energy projects with
regard to meeting local content requirements for Kazakh
personnel.

Two issues arise in the organization of the energy sector. First,
as in many complex bureaucracies, state control of the sector
involves many cases of overlapping authority. For example,
both the Finance Ministry and the Audit Committee exer-
cise similar oversight over state budget issues. Second, some

3.2.3. Operations

Both private and state-controlled companies operate in the
energy sector of Kazakhstan.! Kazakhstan's state companies
have an important role in the energy sector as they execute
state objectives in different segments of the value chain,
using their mandate to implement key projects.

The state has centralized control of energy-sector opera-
tions under the framework of the Samruk-Kazyna National
Wealth Fund. Regulated by law, Samruk-Kazyna was formed
in 2008 to improve the management and the operational
and financial efficiency of state-owned assets. The entity is
the legal owner of and manages most of the state-controlled
energy-sector companies, including KazMunayGaz (KMG; oil

government bodies exercise powers that do not necessarily
reflect their official mandate. For example, the Ministry of
National Economy’s authority includes approving the terms
of the design and construction of facilities in bodies of water,
and the Investment and Development Ministry’s authority in-
cludes ensuring gender balance in labor relations—a mandate
more in line with the responsibilities of the Ministry of Labor.
Finally, one of the roles of the Ministry of National Economy
is to perform sanitary-epidemiological audits and monitoring.
Thus monitoring of sulfur storage and disposal—a common
byproduct of crude oil production in Kazakhstan—falls under
its jurisdiction even though this is a task more suited for the
Energy Ministry’s dedicated arm—the Ecology Control and
State Inspection Committee.

and gas), KazAtomProm (nuclear energy), and Samruk-Energo
and KEGOC (Kazakhstan Electricity Grid Operating Compa-
ny) in electric power. Samruk-Kazyna, in turn, is owned and
managed by the government. The government determines
long-term (ten-year) strategies for Samruk-Kazyna and the
companies under its umbrella. The entity’s leadership mirrors
the management of the Kazakh energy sector: the Board
of Directors includes representatives from the Presidential
Administration, the Prime Minister (who is also Chairman
of the Board), and the Ministers of Finance and National
Economy. Samruk-Kazyna monitors and executes control over
the management and operations of the companies under its
umbrella, including their investment programs.

3.3. Organizational Overview of the Oil Industry

As of July 2014, there were 133 oil-producing companies in
Kazakhstan. These include foreign and domestic compa-
nies, international majors and smaller independents, private,
publically traded, and state-owned companies involved in a
mixture of consortia and joint ventures. But activity in the
sector remains highly concentrated: Tengizchevroil (TCO)
alone produced one-third of the overall oil production in Ka-
zakhstan; the five biggest producers account for about 72%
of total oil output.

Pipeline oil transportation in Kazakhstan is the province of
KazTransOil (KTO), nominally a subsidiary of KMG (although
now increasingly operating at arm’s length). While KTO owns
the main network, certain other pipelines are owned and op-
erated by consortia of investors in which KTO is a sharehold-
er: the Caspian Pipeline Consortium (CPC) exports through
Russia to world markets, the Atasu-Alashankou pipeline ex-
ports to China, and the Kenkiyak-Atyrau pipeline is used for
domestic oil transportation. Kazakhstan's key seaport at
Aktau is operated by the state, but certain terminals are
privately owned. Caspian maritime shipping involves both
state-owned and private companies. Kazakhstan'’s railroad
network is controlled and operated by Kazakhstan Temir

Zholy (KTZ)—the state-owned railroad monopoly—but many
private operators control sizable rail car fleets and provide
transportation services.

All three of the main refineries now are owned by KMG, al-
though Shymkent is actually owned by a joint venture be-
tween KMG and Chinese company CNPC (China National
Petroleum Corporation) when they acquired privately held
PetroKazakhstan Resources in 2005. There are also around
30 mini-plants in the country that produce mostly low quality
products, essentially for export, owned for the most part by
private investors. A new bitumen plant that opened in De-
cember 2013, for example, is owned partly by KMG together
with China’s CITIC (China International Trust and Investment
Corporation).

Oil products marketing and distribution is fairly competitive,
with multiple players operating over 4,000 retail stations in
the country. The country’s three largest retail chains are KMG,
Helios, and SinoOQil, together holding about 16% of the retail
market (according to the number of retail stations rather than
by sales volumes).

T For the purposes of this report, state-owned companies also mean those included in the Samruk-Kazyna National Wealth Fund

group of companies.



3.4. Organizational Overview of the Gas Industry

As of July 2014, there were 64 companies producing gas in
Kazakhstan. About half of the gross gas produced in Kazakh-
stan is associated, and about 40% of total gross extraction is
re-injected back into reservoir to support liquids production.
Therefore, like the upstream oil sector, the gas sector also
is highly concentrated: Karachaganak Petroleum Operating
[company] (KPO) produces 42% of the country’s total gas,
while TCO accounts for 349%, and CNPC-AktobeMunayGaz
another 8%.

Except for pipelines built for specific projects, which are
constructed and operated as joint ventures, most gas pipe-
line infrastructure in Kazakhstan is owned and operated by

KazlransGaz (KTG)—a subsidiary of KMG. For example, the
sections of the Central Asian gas export pipeline on Kazakh
territory that carries Turkmen gas to China is owned and
operated jointly by KTG and CNPC. The country’s three un-
derground storage facilities, with a total active capacity of
4.7 billion cubic meters (Bcm), are part of the KTG system as
well. Regional gas distribution and sales also are carried out
by KTG and its subsidiaries.

Gas processing is done at four major gas processing plants
(GPZs) built by specific upstream projects. KMG owns one
legacy plant (KazGPZ) operating in Mangistau Oblast, while
other plants are owned by other upstream producers.

3.5. Organizational Overview of the Coal Sector

As of April 2014, there were 12 large coal producers in Ka-
zakhstan—both privately and state-owned companies—
whose share of the national output was 98%. The share of
the private ERG (Eurasian Resources Group) company in the
country’s total production of steam coal is about 30%, while
the shares of Samruk-Energo (representing state interests)
and RUSAL (privately owned Russian Aluminum) are about

20% each. Almost all coking coal is produced by the privately
owned ArcelorMittal (mainly for its own use at the Karaganda
steel plant).

Coal is shipped to consumers domestically and internationally
via the railroad network managed by the state-controlled
railroad monopoly KTZ.

3.6. Organizational Overview of the Uranium Sector

State-controlled KazAtomProm (KAP) is the major player in
the nuclear industry, but most mining activity is done through
joint ventures between KAP and foreign investors. Its entitle-
ment production is about 56% of Kazakhstan's total output.
There are 22 existing uranium production contracts in Ka-
zakhstan, with 70% of the production volumes generated by
KAP’s joint ventures with foreign investors.

There are three dedicated facilities owned by KAP that yield
“yellow cake,” consisting largely of uranium oxide. Some other
mines have their own processing capacities. Kazakhstan does
not possess conversion capacity to make hexafluoride out of
uranium oxide nor does it possess enrichment capacity to
make nuclear fuel out of hexafluoride. A 50-50 joint venture
between National Atomic Company (NAC) KazAtomProm and

Russia’s TVEL created in 2013 holds a 25% plus one share
of the Ural Electrochemical Integrated Plant (in Sverdlovsk
Oblast, Russia) — the world’s largest uranium enrichment
facility processing the joint venture’s uranium hexafluoride.
In'addition to the Urals enrichment facility, some of Kazakh-
stan’s uranium is enriched at the Angarsk International Ura-
nium Enrichment Center (IUEC), in which NAC KazAtomProm
has 10% ownership. The Ulba Metallurgic Plant owned by
KAP has the capability to produce nuclear fuel pellets from
uranium-containing compounds and materials.

Uranium oxide exports are tightly regulated by the state; for
example, specially designed railroad cars are used to trans-
port uranium to export markets.

3.7. Organizational Overview of the Electric Power Sector

Electricity generation capacity is owned by both private in-
vestors and state-controlled companies. At the beginning of
2015, there were a total of 76 power stations in Kazakhstan
with installed capacity reaching 20,844 megawatts (MW),
889% of which was thermal, and 129% was hydropower (wind
and solar generation are less than 1%). The Law on Electricity
confers upon KEGOC—the state-owned electricity company
responsible for transmission—the role of System Operator,
which provides overall supervision and management of Ka-
zakhstan’s power system.

Kazakhstan's high-voltage transmission lines are owned and
operated by KEGOC. But most of the regional transmission
lines below 220 kV are owned by about 30 Regional Electricity
Companies (RECs).

The electricity market is divided into wholesale and retail
segments. The wholesale segment, limited by a minimum
electricity offtake of T MW, includes: a decentralized market
where market players purchase and sell electricity under
mutually agreed terms; a centralized market managed and
operated by the state-owned Kazakh Operator of Electric
Power and Capacity Market (KOREM); a balancing market
for fixing imbalances on a daily basis; and a market for sys-
tem services, including electricity transmission and capacity
reservation. The retail segment consists of both RECs as
well as 179 registered Energy Supply Organizations that sell
electricity to end customers.



Key Recommendations

e The government should further streamline the distribution

of authority over the energy sector among government
bodies.

A general approach to consider in any further organiza-
tional restructuring would be for form to follow function,
particularly to align the organizational structure to ef-
fectively address the most important issues facing Ka-
zakhstan.

— Given the overall importance of oil and gas operations
in comparison to other parts of the energy sector,
Kazakhstan should consider going back to a separate
petroleum ministry, separating oil and gas issues from
those relating to power and coal or environmental
protection.

— Another approach would be to follow the example of
Norway, for instance, which has a separate Petro-
leum Directorate within the Ministry of Petroleum
and Energy.

— Theinternal divisions of the streamlined organization
should be set up to focus on particular activities of
high importance, such as bid rounds and licensing,
or international issues, rather than paralleling the
production structure present in operating companies.

— In view of significant environmental problems, it is
recommended to create a separate Directorate for
Environmental Protection under the Ministry of En-

ergy.

e Kazakhstan's government should consider the issues of

differentiation and increasing the “flexibility” of tariff poli-
cy in the sphere of natural monopolies regulation in order
to stimulate domestic demand, attract investment, and
solve environmental issues (e.g., special gas transporta-
tion tariffs for gas generation, etc.).
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4. Key Global Energy Trends and World

Economic Balances

4.1. Key Points

¢ Unconventional hydrocarbons are changing the en-
ergy world. The understanding of the global hydrocarbon
resource base is shifting. For example, the industry has
traditionally thought of natural gas supply as lasting about
60 years, based on the narrow metric of proven reserves
divided by current production (or consumption). But poten-
tially recoverable global resources of unconventional gas—
including both shale gas and coal-bed methane (CBM)—
are now estimated at 250 years of current consumption.
The United States—reflecting a favorable combination of
geology, legislation, openness to technological innovation,
and investment capital—has emerged as the leader in
unconventional gas production, and as a result now is
poised to become an exporter of liquefied natural gas
(LNG)—following a decade of common wisdom that the
US would need to rely on LNG imports for the foreseeable
future. The extent to which the North American experience
in unconventional gas development will be replicated else-
where remains to be determined, and over the near term is
clouded by the current low oil price environment.

e Largely because of unconventional oil development in
North America, the global oil market is now oversup-
plied, and strong global crude oil production growth
could outpace weak demand growth, putting strong
downward pressure on oil prices. Strong production
growth in North America, Brazil, and Middle East/North
Africa (Libya, Iraq) (both conventional and unconvention-
al) has resulted in stronger-than-expected global supply
growth. In fact, in 2014 non-OPEC supply growth by itself
was more than triple the increase in global demand. This
has resulted in a substantial near-term decline (initially
falling by over 50% since mid-2014) in global oil prices.
A period of readjustment will be required for production
to reach a new equilibrium with demand growth, during
which downward pressure on prices is expected to remain
a strong feature. During this period, new upstream invest-
ment will be curtailed, and higher marginal cost produc-
ers—including unconventional producers in North America
and offshore producers in some regions (e.g., North Sea)
will face pressure to restrain production.

e But even with only weak oil demand growth globally,
the need for high-cost production to be brought into
the market means higher prices longer term. As a

result, we expect oil prices to eventually recover to about
$100 per barrel in real 2014 dollars by the mid-2020s.

e Terms and conditions for resource development in
host counties, such as Kazakhstan, must also change
to reflect the new international situation. A key impli-
cation of rising non-OPEC (North American) oil produc-
tion, the shifting demand picture and global trade flows,
and downward price pressure going forward in global oil
markets, is that terms and conditions for resource develop-
ment in some host countries are no longer competitive for
attracting international investment. Whereas in the past ol
companies “chased reserves” globally and host countries
exploited this need by enhancing the government “take”
(in various ways), today an uncertain price environment is
leading oil companies to cut back capital spending plans;
some may opt to ‘come home” (to North America) to a
more stable investment environment. Global competition
is becoming more intense as upstream investment budgets
shrink and opportunities remain relatively abundant; at
the same time, the international oil companies are under
increased pressure to improve operating efficiency and
investment effectiveness.

* Renewables are expected to become a major con-
tributor of new global energy supplies. As a result of
the global scale reached and cost reductions achieved (as
well as growing global sentiment concerning the need to
reduce carbon emissions), renewable energy should con-
tinue to be an important source of new energy supply for
global power generation. However, the recent accelerated
growth in renewable energy capacity occurred during a
period of historically high oil prices. The still relatively high
full system costs for renewables, the age of austerity that
now confronts many mature economies, and the lower
price environment for oil and gas will undoubtedly slow,
but not halt, the renewable industry’s development and
growth. For renewables to play a greater role in the energy
mix going forward, deeply embedded structural constraints
to the competitiveness of renewable energy must be sur-
mounted. Because technology costs are changing quickly,
and continue to decline, countries are shifting renewable
support policies away from European-style subsidies to
more competitive price mechanisms, such as tenders.

4.2. Global QOil Production and Consumption Forecast

Despite the widely held view a few years ago that the world
was approaching “peak oil” (i.e., that global oil production
would soon peak and then decline), the unconventional rev-
olution has shown that new extraction technologies make it
possible to meet expected demand growth for the foresee-
able future (see Figure 4.1). In fact, we are in the midst of a
period of oversupply due to strong supply growth, as growth
in global demand in 2014 (632,000 barrels per day [b/d]) was

much less than supply expansion (2.2 million barrels per day
[MMby/d]). Slowing US production is the primary, but not only,
key to eventually balancing global markets, although demand
growth will play a slight role. Demand growth will improve to
about 1.1 MMb/d in 2015 and 1.3 MMb/d in 2016 after the
anemic 0.6 MMb/d increase in 2014, but that is still well below
supply growth; nonetheless, it will help to work off some of the
accumulated storage.
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Figure 4.1a Outlook for global oil liquids demand
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Figure 4.1b Global oil liquids supply

Four major centers of crude oil production growth—three in
the Americas and one in the Middle East—are expected to
account for much of the growth in world oil production during
the remainder of this decade (see Figure 4.2). After modest
gains for most of the past decade, global liquids production
has increased rapidly in recent years, from 87.9 MMb/d (4.4

billion metric tons) in 2010 to 93.8 MMb/d (4.7 billion tons)
in 2014. Most (86%) of the near-term expansion is expected
to be concentrated in Brazil, Canada, Iraq, and the United
States— the “Big Four” engines of output growth.!

T While incursions by the Islamic State (IS) and general regional unrest raise the risk that Iraq could join the countries experiencing
significant oil production outages, operations at the country’s main southern production facilities have yet to be affected. Only the
Kirkuk-Ceyhan pipeline in the north is out of service (since March 2014).
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Figure 4.2 Main sources of global crude oil production growth, 2014-2020

During the remainder of this decade, however, as the global
oil market rebalances, global supply growth is expected to
be weak—and will even fall in some regions where growth
would have been expected in a $100 per barrel (bbl) oil price
environment. The supply response will vary, depending on
various factors such as whether an upstream project has
reached final investment decision (FID), the economics of
unsanctioned projects, and a particular company’s debt level
and access to capital. Here is a look at the supply prospects
for major crude oil producers:

Low prices and international sanctions on Russia
pose a threat for nascent Russian Arctic shelf and
shale oil projects; these will undermine longer term
oil production growth. International sanctions imposed
in connection with the conflict in Ukraine and less Western
activity and investment in Russia raise the significant risk
of Russian oil production going into decline beginning as
soon as the second half of 2015 and continuing in 2016
and over the next few years. Longer term, of course, the
effect will become even more pronounced. The financial
sanctions are likely to have a greater impact on Russian oil
industry performance in the near to medium term than the
current set of restrictions on Russian companies’ access
to equipment and services. Most of the hard-to-recover
plays are at a relatively early stage of development or still
only in the exploration phase and are therefore unlikely
to contribute substantially to Russian oil output during
the current decade. Over the longer term, equipment and
service restrictions have direr implications for Russian oil
production. Russia is counting on tight oil and Arctic shelf
projects in particular to offset ongoing decline in mature
basins, particularly as conventional greenfield plays in
East Siberia and elsewhere that have so far cushioned
this drop themselves reach plateau. With respect to the
outlook out to 2025, in the event that sanctions remain

in place fora considerable period (even if not necessarily
the entire scenario period), a very rough estimate is that
Russian production in 2025 could be up to 2 MMb/d (100
MMt) below our current projection for that year of about
10.6 MMb/d (532 MMt). This possible decline scenario
would likely come from a combination of higher decline
rates in existing fields and less new oil than previously
expected. Moreover, in the following decade, with much
of Russian new oil slated to come from Arctic offshore
and tight oil, the differences could be even more severe
between our existing base-case forecast and an alterna-
tive with sanctions.

Canadian growth slows. A significant number of Ca-
nadian oil sands projects already under construction will
deliver growth in the next few years despite the lower
oil price environment. Projects not under construction
are likely to be delayed, and high-cost conventional and
tight oil drilling are likely to register negative effects even
sooner. The oil sands have been a major source of global
oil supply growth for a decade and have made Canada
the largest supplier, by a wide margin, of foreign oil to
the United States.? Qil sands are among the more costly
sources of supply to develop and produce, however, which
makes growth vulnerable to the current price downturn.
Expansion of export infrastructure is also key to increas-
ing oil sands production. The Canadian Energy Research
Institute projects growth in crude output of only 41,000
b/d in 2015 and 17,000 b/d in 2016.

Iraq production to increase through revitalization
and expansion of existing fields. Inside OPEC, Irag’s
output is second only to that of Saudi Arabia and is rising.
Indeed, Iraq in the medium term is expected to be among
the biggest gainers in the world oil output stakes, with
production expected to rise from 3.7 MMb/d (185 MMt)

2 Canadian oil production increased from 2.75 MMb/d (137 MMt) in 2008 to 3.8 MMb/d (189 MMt) in 2014. Of this, roughly 1.7 MMb/d
(85 MMt) was from oil sands. Canada sends over 95% of its exported crude to the United States.



in 2014 to 4.6 MMb/d (230 MMt) in 2020. It is possible,
though, that Iraq’s financial squeeze could slow the pace
of production growth. More supply from Iraq will raise the
pressure within OPEC concerning how to accommodate
it if Saudi Arabia returns to the role of market balancer.

Deepwater developments to be delayed. Unsanctioned
deepwater and other high-cost projects are likely to en-
counter delays globally. A large proportion of recent global
conventional discoveries have been deepwater oil fields,
such as in offshore West Africa, Brazil, and the Lower
Tertiary play of the US Gulf of Mexico. These projects
are often large, complex, and capital intensive. In cases
where projects have already moved to the FID stage, first
production will move forward regardless of the oil price
environment owing to the already significant sunk costs.
But some unsanctioned projects will be deferred, which
will reduce the pace of global supply growth longer term.

Investment in mature basins likely to be deferred.
Lower oil prices are also squeezing the profitability of
high-cost mature fields across the world. In many cases
operators are likely to defer the types of maintenance re-
quired to prolong the lives of these fields. As maintenance
is forgone, decline rates will steepen. Mature North Sea
oil fields and even some older, less efficient Canadian oil
sands operations are potential candidates.

Saudi Arabia to remain among the top producers.
Saudi Arabia is projected to remain among the world’s
biggest oil producers. Its average annual production is
expected to edge upward to 10 MMb/d (500 MMt) in
2020. Throughout the outlook period, Saudi Arabia will
maintain its preeminent position as the largest holder,
by far, of the world oil market’s shock absorber—spare
production capacity. However, Saudi Arabia’s decision not
to cut its production in November 2014 has rescinded its
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long-established role as a market balancer. Among the
preconditions of an output policy change would be Saudi
Arabia’s willingness to resume its role of “market bal-
ancing” producer and an understanding on output issues
between Saudi Arabia, which is preeminent in OPEC, and
the rising star that is Iraqg.

United States: production growth continues, albeit at
a slower pace, driven by tight oil. The “Great Revival
of US liquids output (see Figure 4.3) has been driven by
tight oil production. Still, lower upstream spending (rough-
ly 40% lower this year) was expected to bring month-
to-month growth to a halt by second half 2015. But it
did not happen quite like that. Indeed the flattening out
of production is now only expected by end-2015. This is
because production costs are coming down dramatically
(by about 20% compared to 2014)—Ilowering break-even
prices. Tight oil producers are becoming more efficient
while “high grading” their production (i.e., focusing on drill-
ing their most productive acreage). For the best sections
of some tight oil plays, break-even costs have dropped to
less than $40/bbl. Although by 1 May 2015 the number
of active oil rigs had fallen for a record 21 weeks in a row,
to 679 from 1,609 in October 2014, the trend toward
further declines appears to be abating. US oil produc-
tion appears to have stabilized at a level of roughly 9.6
MMb/d (480 MMt on an annual basis) in the first half of
2015. A modest recovery in the Brent price to mid-$50 a
barrel from a six-year low of $42 a barrel in early 2015 is
expected to actually support some production growth in
2016—300,000 b/d, which is much less than the 1 MMb/d
annual average gains of 2012-2014. For US output to fall
enough to appreciably erode the global surplus, WTI oil
prices need to be in the low $40s per barrel or even $30s
for a time. Total US liquids production is projected to rise
to 16.0 MMb/d (800 MMt) in 2020.

2007 2008 2009 2010 2011 2012 2013 2014

United States

Figure 4.3 North American total liquids production, 2000-2014



e lranian production growth now possible. It is possible,
perhaps likely, that Iranian production will also increase.
On 14 July 2015, Iran and the five permanent members
of the United Nations Security Council (plus Germany)
reached a preliminary agreement on lifting the interna-
tional economic sanctions that restrict Iran’s oil exports in
exchange for an Iranian scaleback of its nuclear program.
If the agreement is approved by the US Congress and the
Iranian parliament, and after the International Atomic
Energy Agency verifies that Iran has complied with its
commitments under the accord, some or all of the sanc-
tions could be lifted as early as end-year 2015. At that
time, some 40 million barrels of Iranian crude in floating

Over the near to medium term, global oil demand is poised
for a choppy and generally weak period following the 2005
peak seen in aggregate demand in Europe, North America,
and Japan before the “Great Recession” of 2008-2009. Low
oil prices promote demand growth to some degree, but the
impact is not uniform across the world. A modest stimulative
impact from lower prices in some countries is offset by weak-
er economic growth or retail price reform in other countries.
In the medium term—between 2017 and 2020—oil demand
is expected to be helped by moderately faster global econom-
ic growth, reflected in continued recovery of the US economy,
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storage could come to the market*, and Iran could begin
gradually increasing exports by as much as 500,000 b/d
(24.9 MMt) in 2016. However, it is doubtful that Iran could
restore peak 1970s levels of output (6 MMb/d [303 MMt])
from the current 3.6 MMb/d (169 MMt) without substan-
tial participation by international oil majors. Challenges
include the need for major investments to counter declin-
ing field productivity, for legislative reforms to encourage
competition and clarify state—private sector demarcation
of the industry, and agreement by Saudi Arabia and other
major OPEC producers to accommodate increased Iranian
exports.

an eventual return to growth in Europe, and stable growth
for developing countries as a group. Nonetheless, global re-
fined product demand in 2020 may not be much different
from the 92.1 MMb/d (4.6 billion tons) registered in 2014.4
This reflects, among other factors, increasing average fuel
efficiency in automobile fleets and the switch from diesel and
gasoline to natural gas as a vehicle fuel (see Chapter 7.3.10).
Furthermore, China’s oil products demand growth is expected
to downshift in the next five years, reflecting a change in its
underlying economic growth model (see Figure 4.4).

2012 2013 2014 2015 2016 2017 2018 2019 2020

B Product demand growth over previous year

Source: IHS Energy

Annual average growth trend (right scale)

Figure 4.4 China - oil product demand growth has downshifted

The key driver of global oil demand growth since 2000 has
been China, accounting for about 40% of world oil demand
growth. But Chinese oil demand growth is now decelerating,
reflecting broader changes in the economy, both with slowing
GDP growth and changes in the sources of economic growth.
Looking forward to 2020, we project aggregate demand in
Europe, North America, and Japan to remain generally flat,

reflecting both the (painfully) slow improvement in economic
performance in the wake of the Great Recession as well as
improvements in energy efficiency (see Figure 4.5).° Demand
growth elsewhere (e.g., Asia, Middle East), although weak in
the near term (especially in China), is expected to strengthen
longer term, thus driving overall global demand growth (see
Figure 4.6).

3 According to some analysts, the stored oil is of poor quality and not suitable for processing in many refineries (e.g., see Clifford
Krauss, “A New Stream of Oil, But Not Right Away,” The New York Times, 15 July 2015, p. A8).

4 Total world liquids demand, including liquid petroleum gases, will reach about 100 MMb/d (5.0 billion tons) by 2020 (see Table 4.1).

5 Flat demand for oil products in Europe will not necessarily completely constrain Kazakhstan's ability to sell some incremental crude
volumes into this market, as European crude production is projected to fall as well, and indigenous refining is expected to remain
flat, even as products demand declines. This combination opens some additional space for crude exports from Kazakhstan (see the
text box on European Oil and Product Demand Outlook in Chapter 7.2).
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Given the shifting patterns of global oil production and de-
mand, the map of global crude oil trade is being redrawn,
leading to significant changes in the 60% of global crude
oil production that is traded internationally. Specifically, wa-
terborne trade is shifting away from the Americas—partic-
ularly North America—and accelerating its move to Asia. At
the country level, this is best exemplified by the contrasting
trends in the United States and China. In 2018, we expect

——o

Latin America Middle East

North America Asia Pacifc

IHS Energy Rivalry base-case scenario of oil liquids demand in world markets

China to surpass the United States as the largest oil-import-
ing country in the world. Slowing (but still rising) demand and
relatively flat production levels are driving China’s imports
higher (see Figure 4.7).% In contrast, in the United States,
rising domestic production and relatively flat demand are re-
ducing imports, from a level of 60% of domestic consumption
in 2005 to roughly one quarter last year.”

¢ Imports currently account for 59% of China’s consumption. In January 2013, in unveiling the country’s 12th Five-Year Plan for energy
development, China’s State Council announced plans to cap oil imports at 61% by 2015.

7 The US Energy Information Administration projects that imports will fall to 20% of consumption in 2015.
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We expect North America’s (US and Canadian) net crude oil
import requirement to drop from its historical peak of nearly
9.4 MMb/d (470 MMLt) in 2005 to below 4.5 MMb/d (225
MMt) by 2025. This ~5 MMb/d (250 MMt) of displaced crude
oil imports is leading to new trade patterns as it is redirect-
ed elsewhere. The flow of crude oil from the Atlantic Basin
to Asia is expected to increase from the estimated current
level of 4.3 MMb/d (215 MMt) to 7.6 MMb/d (380 MMt) by
2020. Most of this increase is from African supplies that are
being pushed out of the Western Hemisphere (North and
South America). Some African supplies will also end up in the
European market competing with the Kazakh crude. Latin
American crude exports are also likely to be pushed towards
Asia because of limited space in traditional markets for this
crude in North America.

The developments in production, demand, and trade will of
course be reflected in oil prices. In addition to the complex
interplay between global oil supply and demand, prices can
be affected by OPEC behavior, financial market dynamics,
industry production costs, and geopolitical events—particu-
larly those that have the potential to disrupt supply. For this
report, we adopt the IHS Energy base-case scenario that
assumes no dramatic, market-altering disruptive forces on
either the demand or supply side of the market. Long-term
gains in efficiency on the demand side—such as rising vehicle
fuel economy—are built into our outlook. It also assumes
sufficient investment in upstream exploration and production

(E&P) to meet our projections of global oil demand.

During the period from 2011 to mid-2014, the price for Brent
crude oil was well over $100 per barrel (e.g., the average
annual price was $111.26 per barrel in 2011, $111.65 in 2012,
and $108.64 in 2013).8 These prices represented the highest
levels in recorded history, either in nominal (current) dollars
or on an inflation-adjusted basis. However, after peaking at
$115 per barrel in June 2014, Brent began to decline slowly
(the average annual price was $98.9 per barrel in 2014),
before plunging below $50 per barrel in early 2015. The de-
cline was due to both oversupply and slack demand, and it
coincided with a decision by Saudi Arabia (the main OPEC
producer) to maintain (at least over the near term), rather
than reduce, production levels to retain its share in global
markets (see below for a detailed discussion of the factors
affecting oil prices).

More specifically, a stalemate in place for several years be-
tween two countervailing forces—rapid non-OPEC produc-
tion growth (led by the United States)® and political instability
focused in the Middle East and North Africa—was finally
broken in favor of exceptional supply growth.”® Non-OPEC
supply in 2014 recorded the largest increment to output (2.0
MMb/d) since 1978, more than three times the growth in
world oil demand (0.6 MMb/d). This reflects weaker than ex-
pected near-term demand in Asia (China, Japan) and emerg-
ing markets more generally.”

8 The absolute price for Brent is the starting point for our oil price projections. Brent is a light, sweet crude oil, able to be processed
in virtually any refinery in the world, and it competes directly with Middle Eastern and African crudes that serve all major markets.

2 Supply growth in 2014 was also bolstered by rapid recovery in output in the OPEC producer Libya, where production shot up to

900,000 barrels per day despite continuing civil disorder.

10 See Jamie Webster, Paul Tossetti, Jeff Meyer, Ashley Petersen, James Burkhard, and Bhushan Bahree, Stalemate Breaks: When Will
Global Oil Prices Level Out? IHS Energy Market Briefing, Global Crude Oil, 13 October 2014.

11 After the Fukushima nuclear disaster in 2011, Japan suspended operations at all of its nuclear power plants pending a safety review
at each plant. The loss of nuclear capacity resulted in an immediate shift in the country’s energy mix. Because Japan meets only
about 15% of its primary energy needs from domestic sources, by 2012 the country had become the world’s second largest im-
porter of fossil fuels in the world (after China). However, over time, Japan's oil and gas demand is expected to moderate as a result
of energy efficiency improvements, the development of renewable energy sources, and the gradual re-commissioning of nuclear
reactors deemed not to pose a public safety hazard. Approval for the first such restart came in late 2014 and involved two reactors
at the Sendai Nuclear Power station. Sendai 1 resumed commercial operations on 10 September 2015, and Sendai 2 is scheduled

to return to commercial power production in November.



Because the increase in non-OPEC crude production should
be more than sufficient to meet most world demand growth
near term, swing producers in OPEC (principally Saudi Arabia,
but also Kuwait and the United Arab Emirates) as well as
unconventional producers in North America will face pressure
to restrain production in the next several years.

Thus, the market is in the midst of a multi-year moderation
in global prices from the historical annual average nominal
highs during the period 2011-mid-2014. In such a moder-
ate pricing environment over the near term, we expect less
upstream investment compared with the previous environ-
ment of high (and rising) oil prices. But we expect that this
combination of adjustments in supply and continued growth
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in demand will tighten global balances (see Figure 4.8), and
will result in a recovery of oil prices by 2019 to about $95 per
barrel (in nominal terms) (see Figure 4.9), but because of the
high level of uncertainty, a variety of price outcomes are pos-
sible (see Figure 4.10). The lower level of capital expenditures
will reduce the pace of non-OPEC supply growth later in this
decade, something the oil markets will anticipate and reflect
with gradually rising prices. Although our Brent outlook be-
yond 2020 is essentially flat in real terms (see Figure 4.11), oil
price cycles will undoubtedly continue; the flat price outlook is
indicative of the general price environment (see Section 4.3).
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Since 2000, overall oil industry production costs have trended
upward significantly, more than doubling between 2003 and
2008, owing to a jump in the costs of steel, labor, and services
(among other factors). This cost inflation was itself a function
of a tight oil market during much of the past decade, the en-
suing rush to develop new upstream projects, and the higher
costs of E&P as oil production shifted to more difficult (uncon-
ventional, deepwater, tight oil) sources. Inflationary pressures
in the industry over the past decade have reset the cost basis
at a fundamentally higher level. This, plus the chronic delays
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and cost overruns that plague the world’s mega-oil projects,’?
suggests that a permanent return to the lower crude price
levels of the 1990s and early 2000s is unlikely. However, in the
current low-price environment, costs are also falling: the IHS
Upstream Capital Cost Index declined 4% in 2015 for onshore
costs and by 6% for offshore costs (cf. Q1-2000 = 100) (see
Figure 4.12). In our base-case scenario, costs are expected
to decline slightly in 2016, before rising again thereafter. The
upstream cost index is projected to return to the 2014 level
in about 2018.

12 See “Megaprojects: The Problem Big Oil Can’t Solve,” Petroleum Intelligence Weekly, 6 October 2014.
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Figure 4.12 Upstream Capital Cost Index (UCCI) based on nominal dollars

A key implication of rising non-OPEC (North American) oil
production, the shifting demand picture and global trade
flows, and downward price pressure going forward, is that
terms and conditions for resource development in some host
countries are no longer competitive for attracting interna-
tional investment. Whereas in the past oil companies “chased
reserves” globally and host countries exploited this need by

enhancing the government “take” (in various ways), today an
uncertain price environment is leading oil companies to cut
back capital spending plans; some may opt to redirect some
of their spending (to North America) into a more stable in-
vestment environment. With ample opportunities available,
competition among countries for a shrinking volume of up-
stream investment is intensifying.

End of a 10-Year “Supercycle” for Commodity Prices, Including Oil

The dramatic decline in world oil prices since mid-year 2014 has provided yet more evidence of the end of a
decade-long commodity price “supercycle,” whereby the combination of accelerating demand and rising com-
modity prices delivered substantial GDP growth in resource-exporting countries, driven primarily by growth
in the Chinese economy. As a result, the economics, spending, and psychology of new project development in
the global oil industry are changing, with major consequences for the speed and scale of projects, the ability
to deliver projects, and the revenues accruing to host countries. Upstream returns since mid-2014 have been
lackluster at best and a new drive to rationalize spending is taking hold internationally. This has important
implications for Kazakhstan's flagship projects, including much-delayed Kashagan as well as the planned
next-phase expansions at Tengiz and Karachaganak. The more important implications are summarized below.

Senior managers in the oil and gas industry are no longer driven by the specter of shortage and the immi-
nent need for new supplies (although the replacement ratio is still an important metric) or by the assumption
of steadily rising prices arising from surging consumption in emerging markets.

The development of unconventional oil and gas projects, with shorter time horizons, represents an historic
change in the oil and gas industry. Capital spending is being redirected from international expansion back
to North America, and not only by the independents.

Management is deeply alarmed by the continual rise in costs and what it means for margins. Large cost
overruns and delays on mega-projects is a chronic problem—Kashagan is one of the more extreme exam-
ples, but the same can be seen around the world. There are several reasons for the cost overruns globally
that provide a common thread—including more difficult projects in general, tight availability of talent (i.e.,
limited contractor capacity in high-growth segments such as deepwater and unconventional fields), and
over-insistence on local content.

The new mantra for company managements is “capital discipline” (responding to the demands of the in-
vestment community), cost control, and greater selectivity. With the near-term price environment remaining



weak, and costs remaining near historic highs, we
see no improvement in the near term, but rather
a worsening of margins and returns among oper-
ators, causing future projects to be reevaluated
and pushed back.’®

e Host countries will need to realign their approach
to companies in general due to the shifting com-
petitive balance in the global industry—and the
fact that countries are now competing more
strenuously with each other for investment. Coun-
tries will not find the kind of competitive interest
from companies to which they have become ac-
customed in the last decade. New tenders based
upon the kind of terms achieved during the “su-

percycle” era (and advice based on that era) will
need to be revised to reflect the new realities, a
process made more difficult by the rising expec-
tations that have been created.

e Countries that move ahead on projects in a timely
way will have demonstrated that they recognize
the need to be competitive in terms of three key
criteria: fiscal terms, local content, and speed
and quality of decision-making. Benefits to those
countries that adjust to the new environment will
come in the form of projects moving forward in a
timely manner and a more timely flow of revenues
to the government and into the national economy.

However, given the cyclicality of the industry, forces already
are in play that eventually could lead to a new round of capital
spending on upstream development. A long period of lower
prices will make oil more competitive with alternative energy
sources and eventually boost oil demand. Furthermore, in

4.3. Crude Oil Price Outlook

4.3.1. Key points

e Crude oil prices. Crude oil prices in global markets will
remain in the $52 per barrel (bbl) range (for Brent) in
2015 owing to persistent oversupply, which is expected
to last into 2016, after which prices will recover slightly
to an average of $55/bbl in 2016. In the medium term
(2017-2020) average annual oil prices will gradually rise to
~$79/bbl as the market tightens, and as the overall supply

4.3.2. Crude oil price forecast

Since June 2014, oil prices in global markets have fallen dra-
matically, with Dated Brent dropping from $ 115 per barrel
(bbl) in early June 2014 to $45 per barrel in January 2015. At
the root of plummeting oil prices are weakening fundamen-
tals, with global supply growth outpacing demand growth,
and with the excess swelling inventories. The surge in US
oil production (particularly “shale” oil production from the
Eagle Ford and Permian Basin formations in Texas and the
Bakken field in North Dakota), bolstered by additional new
supply from Canada, has fundamentally changed the global
supply picture.

Since 2008, US oil production has risen 80%, to almost 9

MMb/d (see Figure 4.13). The US increase alone is greater
than the output of every OPEC country except Saudi Arabia.

some countries geological, technological, and other con-
straints may limit the potential to increase future production
much beyond current levels, thus limiting supply growth and
also putting upward pressure on prices. Saudi Arabia and
Russia provide salient examples.

picture remains weak. Essentially, the global oil market
will eventually return to a higher price level ($ 100-105/bbl
average over 2021-2040), albeit with considerable volatil-
ity, driven by the cyclicality of supply and demand and the
longer-term need to have more costly supplies of oil in the
market to meet rising global crude demand and offset the
decline of existing fields.

Although US and Canadian oil production has been expanding
rapidly over the past three years, their production growth was
balanced out by supply disruptions in Libya, South Sudan, as
well as sanctions on Iranian exports—and robust demand
from China’s ongoing economic expansion. Consequently, oil
prices remained stable at around $ 100/bbl over the same
period. But in the second half of 2014, signs of weaker eco-
nomic growth and weaker oil demand began to emerge just
as Libya quadrupled its output to almost 1 MMb/d. This was
an impetus for the further weakening of oil prices starting in
September 2014, which accelerated after Saudi Arabia and
OPEC'’s decision in November not to cut production in order
to maintain market share.

3 The new constraints are examined in greater detail in Operators Slash Spending as Returns Collapse, IHS Cost & Strategic Sourcing,

Special Report, 13 October 2014.
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Figure 4.13 United State's crude oil production profile, 2010-2020

Two factors could help balance the market and drive prices
upward: reduced supply or higher demand. In the near term,
world demand is unlikely to balance the oil market on its own.
China’s growing demand, which has been the most important
driver of global oil demand growth—accounting for ~40% of
global demand growth since 2000—has slowed. The Chinese
government has raised oil taxes amid low oil prices, so the
potential stimulative impact of lower oil prices on demand
growth has been muted. Governments in other countries, like
Indonesia, Malaysia, and Angola, took advantage of lower oil
prices to reduce subsidies that kept gasoline prices artificially
low.™* Both of these factors, raising consumption taxes and
reducing subsidies, limit the impact of lower global oil prices
on demand.
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As a result, the potential for lower oil prices to significantly
increase oil demand is generally limited, but it is possible in
countries where taxes account for a relatively small share of
retail prices, making lower oil prices more apparent to the
end-consumer. The US market is the most obvious example.
But the demand boost is likely to be modest, since oil demand
elasticity is relatively low, meaning that there is a limit to
how much consumers will increase their use of petroleum
products in response to falling prices. Meanwhile in those
parts of the world where fuel is taxed heavily, such as in
Europe, consumers are relatively less exposed to the drop
in international oil prices, which again limits a demand-side
response (see Figure 4.14).

| [T

2015 201 2017 2018 2019 2020

Bl CGlobal oil (total liquids) demand growth

Figure 4.14 World real economic and oil demand growth to 2020*
*Demand is for total liquids, including refined products, biofuels, and natural gas liquids (NGLs).

Since market rebalancing will not come from the demand
side alone, it is the supply side that must adjust most to bring
market fundamentals back into equilibrium. However, at the
end of November 2014 OPEC decided to forego its traditional

role of market balancer and to keep its (target) output level
unchanged. In doing so, OPEC has signaled that oil prices
now have free rein to respond to other supply and demand
inputs to strike a balance. With OPEC withdrawing its support

14 Other countries, such as Kuwait, India, Oman, and Abu Dhabi, have not reduced gasoline subsidies but have cut those on diesel,
electric power, or natural gas. In total, the cuts are only a fraction of the global total of energy subsidies, but are beginning to have

an impact.



to balance the market, it is non-OPEC supply sources that
will have to reduce production. The low price environment is
forcing some operators to shut-in production, while others
cut upstream spending, which leads to lower output later
on. It also mobilized some producers to seek cost cutting in
their production process. Although US tight oil output is more
responsive to lower prices than conventional production and

(Nominal) Dollars per barrel

the United States has emerged as a swing producer, even
in the United States the process of output decline will not
be instantaneous; month-on-month production growth is
expected to level off only by late 2015. Thus, crude oil prices
are expected to remain in the $52 per barrel (bbl) range in
2015, owing to persistent oversupply, which is expected to
extend into 2016 (see Figure 4.15).

+—— Dated Brent. FOB North Sea

Source: IHS, Platts (historical)

Figure 4.15 Quarterly Dated Brent price outlook to 2016

A dynamic response to lower oil prices and reduced oil supply
is expected from US tight oil producers, which are believed
to be the most sensitive to oil price changes because of
their need to constantly drill new wells to maintain or grow
volumes. For this reason the United States is emerging as a
new swing producer, at least over the near term. Although
US output in 2015 is still expected to be higher than in 2014,
there will be a deceleration in output as 2015 progresses.
Next year a 40% year-on-year decline in spending on new
wells and other upstream expenditures will become increas-
ingly visible in the form of slowing US production growth. In
2016 prices are expected to recover a bit to an average of
$55/bbl, as more production is shut-in. However, the rate of
the US production slowdown is unexpectedly more tempered,
as production costs have come down by 20% in 2015, push-
ing breakeven prices for tight oil lower. Still, US production
growth in 2016 is likely to be just 325,000 b/d—much less
than the 1 MMb/d annual average gains of 2012-2014.

Outside of the US tight oil space, the supply response will
vary, depending on various factors such as whether an up-
stream project has reached FID, the economics of unsanc-
tioned projects, and companies’ debt levels and access to
capital. Still, supply growth is expected to be weak—and
will even fall in some regions where growth would have been
expected in a $100/bbl price environment.

In the medium term (2017-2020) oil prices are expected to
rise somewhat as the oil market begins to tighten, reflecting

the supply reductions in the prior years. Low prices during
2015-2016 will invariably cause project delays, cancellations,
and less spending on producing fields, with a significant im-
pact on projects that otherwise would have added new sup-
ply during 2017-2020. However, medium-term oil prices are
likely to be lower than the $110-plus average that occurred
during the period between 2011 and the first half of 2014.
The oversupply of rigs, vessels, and even steel, created during
the higher oil price period, will lead to lower costs across the
industry. The IHS Upstream Capital Costs Index expects costs
to decline by around 7% during 2015-2016, but the decline
could continue into 2017 if oil prices are lower than projected
and keep upstream activity depressed.

In 2017 oil prices are expected to average about $63/bbl in
real 2014 dollars, as demand continues to grow while supply
growth is weak (see Table 4.1.). The world market should
continue to tighten as overall global supply growth remains
weak, with average annual prices drifting upwards to around
$79/bbl in 2018 and $87/bbl in 2019. By that time, US tight
oil rigs are assumed to have returned in force, and the in-
dustry’s growth accelerates. This is a key assumption, as it
remains to be seen whether the US oil industry can revive
strong production growth again after the previous slowdown.
By 2020, oil prices are expected to dip to an $80/bbl average,
as the market is better supplied by volumes out of North
America, supply growth resumes in regions where projects
were deferred in 2015-2016, and oil supply gains are ob-
tained from Iraq and some volumes from Iran.
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WORLD LIQUIDS DEMAND
North America 214 21.1 20.7 21.2 213 215 217 21.9 221 2222 2222 0.68
United States’ 19.2 18.9 18.5 19.0 19.0 19.1 19.3 19.5 19.7 19.8 19.8 0.67
Canada 2.2 2.3 2.2 2.2 23 23 24 24 24 24 24 0.78
Europe? 15.8 15.3 149 14.7 14.5 14.5 14.5 14.5 14.5 14.4 14.4 (0.19)
OECD Asia 8.0 8.2 8.4 83 81 79 7.8 7.7 7.6 7.6 76 (1.05)
Non-OECD Asia 20.5 214 224 229 233 241 24.8 25.5 263 27 279 3.01
China 9.6 101 10.6 1.1 1.3 1.7 121 12.6 13.0 13.5 13.8 3.45
India 35 37 39 38 39 4.0 42 43 44 4.5 47 3.05
Non-OECD Asia excl. China and India 7.4 7.7 79 8.0 8.1 83 8.5 8.7 89 9.1 9.4 2.36
Latin America® 83 8.6 89 9.1 9.2 9.3 9.4 9.6 9.8 9.9 10. 1.66
Middle East 7.8 8.2 8.7 89 9.0 9.3 9.5 9.7 9.9 10.1 10.4 2.39
Eurasia/CIS 37 39 4.0 4.1 4.2 41 4.2 43 4.4 4.5 4.6 1.59
Africa 35 36 37 38 4.0 41 4.2 43 4.4 4.6 47 291
Total world liquids demand 89.1 90.3 | 91.6 | 93.0 | 936 H 947 | 96.0 | 974 | 99.0 | 100.4 101.8 1.42 1.22
WORLD LIQUIDS PRODUCTION
Non-OPEC crude
North America 1.0 11.5 12.8 14.1 16.0 17.0 17.4 183 19.3 204 | 214 494
United States 7.5 7.9 89 10.0 11.5 125 129 13.6 14.4 15.2 16.0 5.56
Canada 34 36 39 41 4.5 4.5 45 47 5.0 52 55 3.25
Eurasia/CIS 13.7 13.8 13.8 14.0 14.0 14.0 14.0 141 143 14.6 14.6 0.69
Latin America 6.9 71 7.0 7.0 7 7.2 73 7.1 73 75 7.7 141
Brazil 2.1 2.2 2.1 21 2.3 26 27 2.8 31 35 37 8.12
Mexico 29 2.9 29 29 2.8 27 2.6 2.5 2.5 2.4 23 (2.85)
Europe 4.3 39 36 33 33 32 32 31 3.0 2.8 27 (3.22)
Asia Pacific 8.5 8.4 8.4 83 83 83 8.2 8.4 8.4 83 8.2 (0.19)
Africa 24 24 2.0 21 21 2.1 2.2 2.1 21 21 21 (0.01)
Middle East 1.8 1.7 15 1.4 1.4 13 13 13 12 12 1.2 (1.96)
Total non-OPEC liquids 48.6 |48.8 |49.1 50.2 |52.2 |53.1 535 |544 |557 | 56.8 |579 1.76
OPEC crude 31.2 320 |334 326 326 331 333 335 336 336 337 0.55
OPEC condensate and NGLs 32 36 37 37 38 4.0 4.0 4.0 4.2 4.2 4.4 2.39
Total OPEC liquids 345 |355 |371 36.2 |36.4 |370 |373 376 | 378 |378 380 |0.75
Processing gains 19 20 20 20 20 20 20 21 21 21 21 0.81
Global biofuels 1.8 19 1.9 2.0 2.1 2.2 23 23 24 24 2.4 2.4
Other liquids* 1.1 1.1 11 12 1.2 1.2 13 14 14 1.4 1.4 31
Total world liquids production 879 |89.3 911 917 /938 |957 |96.4 |978 |99.3 006 |101.9 |1.39
Total liquids inventory change® (1.2) (1.1 (0.4) (1.3) 0.3 1.0 0.5 0.4 0.3 0.2 0.1

Note: This balance is our first indicative estimate of supply and demand through 2020. It may differ from the supply and demand projections provided
in the upcoming 2015 IHS Annual Strategic Workbook (ASW).

T United States is 50 states plus District of Columbia only.

2 Eastern Europe is included in Europe.
3 Mexico, Puerto Rico, and the US Virgin Islands are included in Latin America.
4 Other liquids is a global figure which includes gas to liquids, coal to liquids, nonrenewable oxygenates, refinery additives, and oil shale.

5 A positive number indicates a stock build. A negative number indicates a stock draw.

Source: IHS Energy

February 2015 IHS Energy World Oil Watch, The New Math of Oil: The “Inadvertent Swing Supplier"—The United States. Oil Market Outlook to 2020:

Weaker Supply Growth to Push Prices Higher.

Table 4.1

Global liquids supply and demand balance, 2010-20.
(Million barrels per day, annual averages)



Industry efficiency and greater budgetary discipline within the
producer companies are also likely to improve after the price
crash, as companies attempt to drive down break-even costs
of projects. Lower costs and improved efficiency should allow
the industry to operate more profitably at lower oil prices.
Even before the collapse in prices, major oil and gas compa-
nies had become preoccupied with the continually rising costs
of developing new supply and were heeding the call from their
investors and shareholders for “capital discipline.” The oil
price decline will result in a slowdown and reduction in major
new investments around the world. Countries in Africa, Asia,
and Latin America are already finding that fewer companies
were interested in bidding for new upstream opportunities.
If these countries want to attract investments, they cannot
insist on very tough terms in taxes, royalties, and other re-
quirements (such as local content) that drive up costs and
cause delays in recouping investments.

120
100

2015 full-cycle costs

in terms of Dated Brent (US$/bbl)

Bl Middle East (excluding Iraq)

5

B Canadian oil'sands—in situ

Longer term, post 2020, the global oil market will remain
well supplied, with growth in output coming mainly from the
United States, Canada, Brazil, and Iraq. Global oil demand is
expected to continue to grow longer term, at a modest av-
erage rate of 0.8% per year through 2040 (see Figure 4.1a),
albeit moderated by a steady decline in the oil intensity of
economic output. Demand flattening is expected in the OECD
countries, particularly Europe and Japan. China’s demand will
continue to grow, although at slower rates than over the past
decade or so. As a result, the global oil market will ultimately
return to a higher price level of around $ 105/bbl in the period
after 2020, driven by the longer-term need to develop more
costly supplies of oil to meet the rise in global oil demand and
offset field decline (see Figure 4.11).1%

High

Typical
project

Low

20 25 30 35
New crude oil production (MMb/d)
M Norway and United Kingdom

W Algeria B Russia (including export tax) Irag
China West Africa W Venezuela
Brazil Bl North America—tight oil

B Kazakhstan

M United States—Gulf of Mexico

Note: This cost of oil is expressed by the Dated Brent price necessary for projects to “break even,” assuming a 10% IRR. The break-even
cost estimates are for greenfield projects. The low- and high-cost projects are chosen from among the approximately 700 that IHS

has modeled for our cost of oil analysis. For North America tight oil, the cost estimates are for subplays. The supply outlook is consistent
with the IHS 2015 Global Crude Oil Markets Annual Strategic Workbook, released in April 2015. For each region, the supply additions
are gross additions in 2015-2030, which are calculated by summing the maximum annual production of fields under development (FUD),
of fields under appraisal (FUA), and of yet-to-find (YTF) categories for the areas. Exceptions are North American tight oil, the tight oil
components of other producing areas, and Canadian oil sands, all of which are simple new additions. The break-even cost estimates

for in-situ Canadian oil sands are based on a steam-assisted gravity drainage (SAGD) project. The break-even cost estimate for Iraq is
high owing in part to the security risk to operations; payment of a hazard premium to skilled workers and engineers; and the added cost
of building required new oil infrastructure. The Middle East includes Saudi Arabia, Kuwait, Neutral Zone, United Arab Emirates, Oman,
Iran, Qatar, and Bahrain. West Africa includes Nigeria and Angola. Break-even costs for groups of countries are weighted by volume.

Source: IHS Energy

Figure 4.16 Cost curve for a selected inventory of potential new oil production capacity to 2025

In the current environment, it is important to keep in mind
that price cycles have been a feature of the oil market since
it came into being in the 19th century. Some cycles heralded
momentous change in the oil market—such as the price rise
of 1973, the price collapse of 1986, and the multiyear price
increase from 2003 to 2008. Now the role of OPEC may be
undergoing a historic shift just as the United States is emerg-
ing as a potential new swing supplier, albeit an inadvertent
one. The range of potential outcomes is wide, and the level of
uncertainty is at its greatest in years. There will be surprises
during what will be a bumpy ride. Still, relative oil price stabil-

ity is an important prerequisite for the oil industry, and OPEC
members—especially the Gulf countries, with low production
costs and high reserves—are likely to use their influence in
the future to ensure that price stability is maintained once
a new equilibrium is found. For them, the global oil price is a
much more important question than it is even for the major
consuming countries. The key downside risks to this long-
term price outlook, which would appear to be the most rele-
vant for Kazakhstan, all involve the need to bring in lower cost
barrels to balance the global oil market longer term, resulting
in a lower equilibrium price. These risks include:

15 The cost curve shown in Figure 4.16 is not intended as a production forecast to be considered against growth in oil demand. Rather,
Figure 4.16 shows overall capacity of new projects through 2025, subdivided into regional / national market share along the x-axis

and cost of production at the various regions along the y-axis.



e A much lower level of global oil demand;

e A sizable reduction in costs for many countries and seg-
ments of production;

4.4. Global Outlook for Natural Gas

Unconventional supplies of natural gas also are changing
the global outlook for reserves, production, and demand.
The industry has traditionally thought of natural gas supply
as lasting 60 years, based on the narrow metric of proven
reserves divided by current production (or consumption). But

Comulative historic production

Proven reserves 187

e Alarger supply than expected from selected segments of
lower-cost oil production (e.g., tight oil in the USA).

today, recoverable resources of unconventional gas—includ-
ing both shale and coal-bed methane (CBM)—are estimated
conservatively at 789 trillion cubic meters (Tcm), or 250 years
of current consumption (see Figure 4.17).1

Chart does not include:
- Biogas
« Natural gas hydrates

Conventional potential 217
Unconventional potential 385
Comulative demand
2011-2050
1 1
Global natural gas potentional i i 789

1 1

Annual demand growth at 1% 3.5%

Source: BP, IHS Energy, IEA

Figure 4.17 What is the global availability of natural gas? (Tcm)

Although almost all of the production of unconventional gas
to date has come from North America (and particularly the
United States), exploration efforts targeting unconventional
gas resources outside North America are also gradually re-
vealing the scale of the potential for shale gas and CBM that
could substantially increase total recoverable gas reserves.'”

Consequently the traditional conceptual framework for natural
gas, which prevailed globally until as recently as 2009, has
been called into question. That paradigm posited a continued
increase in international trade in natural gas, a trend that
had been in place since the mid-1990s, as those countries
with limited conventional gas resources increased imports by
pipeline, and with growing significance by LNG, from those
countries richly endowed with conventional gas. The import-
ing countries were expected to fall into two groups: first,
developed economies (i.e., the United States, Japan, Europe,
and South Korea), which would face high gas prices but which
have the willingness and economic ability to pay; and second,
the largest emerging economies (China, India, and possibly

16 |nternational Energy Agency, World Energy Outlook, 2010.

Brazil) together with an assortment of smaller developing
economies, which were seen as potential large importers but
with a greater price sensitivity and therefore a greater level
of uncertainty around their possible growth. On the other side
of the equation were the exporters, assumed to be primarily
Russia, the Middle East, Australia, North and West Africa, and
certain Central Asian states (including Turkmenistan) with
their large conventional gas resources.

This conceptual model implied a move toward globalization
of gas markets. North America, which had long been largely
self-sufficient in natural gas, was expected to join the general
global market as a consumer and importer because of the
depletion of its conventional resources. At the same time,
emerging economies were enlarging the number of LNG-im-
porting countries, which had previously been a fairly small,
defined set of key Asian and European players. It was a small
mental leap to surmise that growing LNG trade and diversity
of imports could lead to a global marketplace for natural gas,
and a move toward some form of global pricing, as exists for

17 See the IHS CERA Multi-Client Study, The New Map of Global Gas, 2013.



other primary commodities.'®
Three new factors are now influencing this traditional view:

e First, unconventional gas has raised questions concerning
previous expectations about resource distribution and
potential trade flows, with potential large-scale resources
now located in what were previously seen as net import-
ing regions. However, the extent to which the successful
North American experience in unconventional gas devel-
opment—reflecting a favorable combination of geology,
legislation, openness to technological innovation, and
investment capital—will be replicated elsewhere remains
to be determined.

e Second, large conventional finds in the deepwater East
Africa, the Eastern Mediterranean, and associated gas
offshore Brazil have widened the potential source points
for conventional gas exports.

e Third, gas shortages across much of the Middle East,
which are spreading to North Africa as well, raise ques-
tions about the importance of the Middle East/North
Africa region for exports longer term. Although the re-
gion contains 40% of the world’s proven gas reserves,
domestic demand (especially for power generation) has
grown rapidly (on the order of 6-7% annually) and supplies
are not uniformly distributed: e.g., Iran, Egypt, Qatar and
Saudi Arabia have significant reserves, whereas the UAE,
Kuwait, Bahrain, Jordan, and Syria do not. The fact that
much of this is associated gas (and is used for reinjection
in oil fields) or sour gas (difficult to process), together
with the investment priority accorded to oil production
over natural gas development, has forced some countries
(e.g., UAE, Kuwait) to rely on imported LNG to satisfy at
least peak seasonal electricity demand and to build new
oil- and coal-fired generation capacity. Egypt, once a net
gas exporter, recently concluded an agreement to begin
importing natural gas from offshore Israeli fields.

As in the case with oil, the sudden growth in global gas pro-
duction (from 2,989 billion cubic meters [Bem] in 2009 to
3,461 Bcm in 2014) was accompanied by falling prices in many
markets. Yet in the absence of a global gas market, the actual
mechanisms underlying price declines have varied according
to the pricing structure in the various major regional markets
(US, Europe, Asia). In the US, most gas sales occur on the
spot market, which allows producers to instantly locate avail-
able buyers, rapidly negotiate prices that tend to be volatile
(reflecting short-term changes in supply and demand), and
deliver energy quickly upon the conclusion of the transaction.
However, outside North America—in Europe and especially in
Asia—although spot markets exist, most gas is typically sold
under long-term contracts at prices that are normally linked
to the price of oil (crude or refined products, such as fuel oil
or diesel) according to a specific formula. These contracts,
which may last 20-25 years, provide secure markets and rev-
enue streams for producers and secure sources of supply for
consumers. Price adjustment mechanisms include a time lag
(often from three to nine months) between oil price move-
ments and gas price adjustments, as well as provisions for
periodic renegotiation of pricing terms (e.g., every 3-5 years).

In the US spot market, for instance, where prices respond
quickly to changes in supply and demand, a sudden influx of
new North American supply caused Henry Hub prices to fall
from $4.57 per million British thermal units (MMBtu) in June
2014 to $3.43 by year's end, and further to $2.73 in June 2015.
IHS industry analysts expect that the price will be approxi-
mately flat, at around $2.80 per MMBtu, through the remain-
der of 2015 (averaging $2.82 per MMBtu for 2015 as a whole)
as the next wave of pipeline infrastructure expansions comes
online in the US Northeast (Marcellus/Utica region), enabling
production from those plays to ramp up to meet winter gas
demand. For 2016 IHS expects Henry Hub prices to increase
slightly, to an average of $2.88/MMBtu for the year.

In the spot market of the UK (and several smaller ones else-
where in Europe), the relationship between rising global gas
supply and falling prices is similar. The UK’s National Balancing
Point (NBP) price averaged $8.23 per MMBtu for 2014 as a
whole, but the annual average concealed a rather large price
downtrend on a monthly basis. The January 2014 price was
$10.71 per MMBtu, but due to an unusually mild winter (and
thus reduced gas consumption in power generation) as well as
the accumulation of above-average storage volumes, by July
the price had fallen to its lowest level since September 2010
($6.36 per MMBtu). Although the price recovered to $8.50
by December, as inventories were built in preparation for the
2014-2015 winter season, the shifting of large volumes of
Qatari LNG to the UK market from the Pacific Basin—despite
comparatively weak demand and price fundamentals—is ex-
pected to exert continued downward pressure on the NBP
price. IHS expects the NBP price to average only $6.72 per
MMBtu in 2015 and $6.45 in 2016 as LNG from other sources
starts to penetrate the UK and continental European markets.

In Japan and other Asian markets, the recent oil price decline
is now increasingly evident in the falling prices of gas deliv-
ered under long-term contracts. However, Asian gas prices
are expected to remain higher than in the US and Europe for
a number of reasons, including greater dependence on LNG
vis-a-vis pipeline gas and Japan’s heavy reliance on LNG im-
ports for power generation given the moratorium on nuclear
generation in the aftermath of the Fukushima Daiichi disaster
in 2011. Prices in long-term LNG import contracts in Japan
(as well as Taiwan and South Korea) are linked to crude oil via
the Japanese Crude Cocktail (JCC) price published monthly by
the Japanese government.’® In 2014, incremental supply from
Papua New Guinea, Australia, and Nigeria entered an Asian Pa-
cific market already amply supplied by producers such as Qatar
and Algeria, and one in which short-term demand growth was
marginal (e.g., China, Singapore, Taiwan, India) or negative
(South Korea). The Japan LNG Cocktail (JLC; indexed to the
JCC) consequently gradually declined from $16.67 per MMBtu
early in the year (31 January) to $16.13 (30 June) to $15.62 at
year's end (31 December). The JLC's decline continued through
first quarter 2015 (to $14.28 per MMBtu), and is poised to drop
more sharply by 2017 (projected annual price $9.79 per MMB-
tu) when incremental Russian and US LNG supply is expected
to enter Northeast Asian markets (see below).

Over the longer term, however, despite considerable growth in
gas supply, demand growth for gas should be stronger than for
oil. World gas demand is expected to nearly double by 2040.
Although by the 2030s oil, coal, and natural gas are expected

8 See Daniel Yergin and Michael Stoppard, “The Next Prize,” Foreign Affairs, Vol. 82, No. 6, 2003.

19 As the name implies, this is the average price of customs-cleared imports of crude oil into Japan.



to account for nearly equal shares of global primary energy
consumption, by 2040 natural gas is likely to pull ahead as
the leading energy source, when gas consumption for power
generation is expected to account for 41% of demand (see
Figure 4.18). One of the factors supporting growth in gas-
fired capacity is the growth of installed wind and solar power
generating capacity, which requires balancing with the help of
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gas-fired generation. Another possible factor is the retirement
of coal and nuclear power generation capacity in the US, and
its replacement by gas-fired plants, which will increase gas
demand. There is also increasing evidence for a possible upside
in the transportation sector, where gas (especially in the form
of LNG as ship bunker fuel and as a fuel for heavy-duty trucks)
could make bigger inroads and undercut the oil price.
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Figure 4.18 Global natural gas demand by sector, Rivalry scenario

The Asia-Pacific region is projected to be the largest area
of gas demand, accounting for over one quarter of world
demand in 2020 and almost 30% in 2040 (see Figure 4.19).
China’s consumption of natural gas has doubled over the past
5-6 years, and IHS Energy projects that its demand could
quintuple by 2040, by which time it would become the largest
gas consumer in the world.?® However, even by that time,
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gas is expected to account for only about 15.5% of China's
primary energy consumption, considerably below the world
average and comparable shares of the total for Japan (27%),
Russia (54%), and the United States (34%). For the world as a
whole, the share of gas is expected to rise from 21% in 2014
to about 27% in 2040 (see Figure 4.20).
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Figure 4.19 Clobal natural gas demand by region, Rivalry scenario

20 Unlike China’s slowing demand growth for oil and electric power, which became evident in 2014, natural gas demand growth is still
expected to increase by roughly 10% annually through 2018. The continued strength in gas demand reflects a number of factors,
including structural change in the economy, increasing use as a transportation fuel, and efforts to ease air pollution in the country’s

eastern regions.
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Figure 4.20 Share in global primary energy demand (percent)

Much of the gas consumed in the Asia-Pacific region is de-
livered by sea in the form of LNG. LNG was experiencing a
renaissance of sorts; the amount of new capacity added
between 2004 and 2012 equaled that of the previous 40
years. And much more capacity is committed for the future
or is being considered (see Figure 4.27). Much of the planned
incremental capacity is based upon the unconventional gas
revolution, so the wild card in global LNG supply is the United
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States. Its vast low-cost gas resource has already incited
many investors to develop LNG for export to other parts of
the world as the industry eyes higher-priced markets in Eu-
rope and Asia as another outlet for growing domestic supply.
Export applications for some 2.2 billion cubic meters (Bcm)
per day of LNG had been filed from the US Department of
Energy (DOE) as of September 2014.
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As of that same date, over 30 US companies had received
approval from the US Department of Energy (DOE) to export
LNG.?" The total quantity of LNG approved for export thus
far exceeds 440 Bcm per year.?? It should be emphasized that
this figure for the United States includes many projects that
are nothing more than an application for an export permit,
and may never materialize for a number of reasons, including
failure to obtain siting/construction approval by the Federal
Energy Regulatory Commission (FERC) and lack of financing.
But if even half the approved capacity is actually constructed,
this would make the United States one of the leading LNG
exporters in the world, perhaps outpacing even Australia and
Qatar. These projects have been opposed by those in the
United States who fear that implementation of these projects
would increase domestic gas prices to the detriment of gas
consumers, including industrial users, and under the relevant
legislation, the DOE has the duty to consider the public inter-
est in assessing such applications, including the trade-offs
between the suppliers and consumers. Opposition also has
been voiced by environmental groups such as the Sierra Club,
citing the increased scale of fracking that would be needed
to support LNG exports as well as the heightened GHG emis-
sions (both at well sites and at sites of final consumption).

It is appropriate here to explore briefly what impacts the
launch of US exports to international markets might have on
other natural gas producers (including Kazakhstan), at least
in the medium term. First, because of falling world oil prices
(to which long-term contracted LNG prices are commonly
indexed) and rather modest demand growth in key demand
centers such as China, US LNG exports are poised to enter
a changed environment of abundant supply and downward
pressure on spot market prices.?* Although demand in Ja-
pan (post-Fukushima) and Taiwan, in particular, has tended
to support the short-term market, LNG demand growth in
China (unlike total gas demand) fell sharply in summer 2014,
reflecting higher gas pricing for domestic LNG consumers
(due to recently instituted price reforms) and caution on the
part of wholesalers who had incurred losses on LNG imports
the previous year. As a consequence, the estimated North-
east Asia spot price for LNG fell from $15.87 per MMBtu in
2013 to $14.75 by November 2014.24 In such an environment,
any US volumes that are not contracted ahead of time with
commercial customers will face considerable competition

from such established players as Qatar, Malaysia, Australia,
Nigeria, Indonesia, and other LNG-producing countries that
may be better located to serve particular (e.g., Asian) markets,
as well as from Russian and Algerian pipelines into Europe.

US exports are going to begin in 2016, at which time initial
shipments will be rather small in magnitude. Initial shipments
in the range of 4-5 MMt per year are expected to roughly
double to 12 MMt by 2017.25 Construction permits have cur-
rently been issued by the FERC to four LNG export terminals
in the lower-48 United States on the Gulf or Atlantic coasts
(Sabine Pass, Cameron, Cove Point, and Freeport), with con-
struction now proceeding on the first three projects. Exports
from one or more of these terminals that are projected for
2017 would amount to slightly less than 4% of overall world
LNG supply. How quickly US output ramps up beyond the
launch of these terminals remains an open question at this
time given the current price environment and uncertain mar-
ket conditions.

Third, the ultimate destination of the bulk of US LNG exports
remains uncertain at this point. The expectation is that the
European Union will be one likely market, given the commit-
ment of its member states to carbon emissions reductions
(and some of the limitations now confronting its renewable
energy rollout to attain clean energy goals) and their recent
concerns with Russia, a major supplier, regarding terms and
prices of piped gas deliveries. However, European interest in
expanding the role of natural gas (as opposed to renewable
energy) as part of a program to achieve carbon emissions
reductions has thus far been rather lukewarm, as evidenced
in the opposition to unconventional gas drilling in many EU
member states.?®

Nonetheless, IHS Energy analysis indicates that with rising
supply and lackluster global demand growth for LNG, more
residual gas will end up being directed to Europe (as the re-
sidual market), which ultimately will begin to displace some
Russian gas after 2017.27 Europe’s liquid spot markets allow
flexible LNG to enter the market and put pressure on gas
prices. The year 2015 is expected to be a turning point, of
sorts, for Europe as it represents the first year since 2010
that demand for natural gas in the power sector (especially
in the UK) is projected to grow. Going forward, recovery in the

21 “Long Term Applications Received by DOE/FE to Export Domestically Produced LNG from the Lower-48 States (as of 10 September
2014)," available at http://www.energy.gov/fe/downloads/summary-Ing-export-applications-lower-48-states

22 Extant legislation states that any export of gas, including LNG, to countries with which the United States has a free trade agree-
ment [FTA] should be automatically deemed to be consistent with the public interest, and therefore approved. The United States
currently has FTAs in place with 20 countries, including potential LNG importer South Korea. Although permission for export to
non-FTA countries is in theory not so easily obtained, seven projects approved to date are allowed to export to both FTA and non-
FTA markets, suggesting that this is being decided on a case-by-case basis.

23 Between 2014 and 2020, 130 million metric tons per year (MMt) of new liquefaction capacity is expected to come on line (see Killi
Maleckar Krasity and Terrell Benke, “The Costs of Flexible LNG Supply in a Loose Market,” IHS Energy Private Report, December
2014). Furthermore, 64-74 MMt of existing LNG supply contracts will expire between 2015 and 2022, of which only 13% have been
replaced by new or renewed contracts, adding to the proportion of supply not firmly anchored into end markets. These flexible
volumes will compete for demand with projects whose supply contracts are expiring, exerting downward pressure on LNG prices.

24 See “Market Stalls on Qil Prices and Weak Spot Demand,” IHS Energy Monthly Briefing: Global Liquefied Natural Gas, 28 October

2014, p. 2.

25 See Benjamin Gage, “More Commercial Innovation or Risk?” IHS Energy Market Briefing: Global Liquefied Natural Gas, 21 November

2014,p.7.

26 See Daniel Yergin and Michael Stoppard, “The Future of Global Gas,” IHS CERA Special Report, 2013, p. 5.

27 |HS Energy projects that Russia’s annual gas exports to Europe between 2013 and 2020 will fall by 27 Bcm (from 153 to 126 Bcm),
while LNG imports (from all sources) will rise by 38 Bcm (from 46 to 84 Bcm) (measured in international standard units).



power sector (and to a lesser degree industry) is expected
to offset longer-term declining demand in the residential
and commercial sectors, barring new policy constraints. This
reflects both Europe's eventual improvement in economic
conditions as well as expected retirement of some coal and
nuclear generating capacity.

Another market, for which US LNG deliveries already ac-
tually have been scheduled, is Japan, the world’s foremost
LNG-importing country, which accounted for 36% of global
imports in 2013. In Japan, US LNG is expected to compete
for market share with Russia (as well as with Australia, Qatar,
and other major producers). Although Japanese LNG demand
is expected to decline slightly due to the restart of some

4.5. Petrochemicals in a Global Context

Economic events and trends are very important influences
in determining the long-term expansion and profitability of
the petrochemical industry. Over time, these factors heavily
influence the supply of fuels and chemical raw materials
(feedstocks) such as natural gas, ethane, or naphtha. Similarly
affected is the demand for basic petrochemicals, such as eth-
ylene, propylene, and butadiene, which are the building blocks
(starting materials) used to manufacture derivative products
actually used by consumers such as plastics and fibers.

Petrochemical demand links directly into products that have
end-uses segmented into both durable and non-durable ap-
plications. Demand can also be analyzed through specific
end-uses (e.g., construction, automotive, electronics) and
also at the composite level across all sectors. Each end-use
has its own market dynamics, and an aggregate view can be
built up from sector indicators such as industrial production,
construction, etc.

Gross domestic product (GDP), which is the sum total of all
goods and services produced in an economy, is an important
measure of overall economic activity in a given country or re-
gion. The ratio of demand growth for a petrochemical product
to GDP growth, its GDP elasticity, differs considerably on a
regional basis, but for the world as a whole for basic petro-
chemicals, this indicator is relatively high (historically around

nuclear generating capacity by 2016, Japanese companies
have already contracted for imports of 16.9 MMt per annum
from American suppliers by 2020.2¢ This is more than the ~10
MMt of LNG Japan currently imports from Russia.

An important takeaway is that to date there is little evidence
that US LNG exports are poised to make major inroads in
markets (e.g., China) that are important for Kazakhstan's
pipeline natural gas exports. Even in markets in which Ka-
zakhstan’s partner Russia appears to be susceptible (e.g., Eu-
rope), the favorable economics (for meeting base demand) of
exports via an existing pipeline infrastructure (vis-a-vis LNG
deliveries) places a limit on the erosion of Russia’s market
share by imported LNG.

unity or higher), meaning that the growth of demand for basic
petrochemicals proceeds in near lock-step with economic
expansion (GDP growth). Light olefin demand growth, in par-
ticular, tends to be highly correlated with economic growth.
Global demand for ethylene and propylene has historically
grown at a slightly higher rate that world gross domestic
product (GDP); i.e., it has an elasticity of about 1.1 vis-a-vis
GDP growth.

But this also means that olefins manufacture tends to be
quite cyclical in nature, usually (but not always) moving
together with the normal business cycles of regional and
global economies. Periods of high industry profitability (gen-
erally driven by high utilization rates) tend to alternate with
times of poor profitability (generally characterized by low
utilization rates), leading to subsequent periods of over- and
under-investment in new capacity. Long construction lead
times of four to five years typically result in waves of capacity
additions toward the end of the expansionary phase, thus
exacerbating already weakening market conditions when
a downturn comes. The ensuing cyclical downturn and low
profitability tends to rein in capital spending, leading to an
extended period of very slow capacity growth that tends to
coincides with demand growth during the economic recov-
ery phase. This, in turn, tends to create very tight market
conditions.

4.5.1. Key petrochemical industry market dynamics

Because of this close association with aggregate economic
growth, basic petrochemicals production normally expands
at an impressive pace. Demand for basic petrochemicals has
expanded by about 4.5% per year for the last 20 years (e.g.,
4.2% even in 2014). IHS Chemical forecasts that in the future,
this pace of growth will moderate somewhat, mainly because
of slower economic expansion, but will nonetheless remain
quite robust (3.3% per year on average in 2010-20), largely
due to a relentless pursuit of an improved standard of living
by citizens in developing countries around the globe.

Although profitability in the global ethylene industry is very
cyclical, with periods of over-investment typically followed by
periods of poor profitability, which in turn cause under-invest-
ment followed by periods of high profitability, there are some
differences in profitability trends among regions that reflect

28 “Market Stalls,” ibid., p. 2.

differences in feedstock costs. In the US, the availability and
low price of ethane support high ethylene margins. This,
along with the expansion of ethane supply as a result of the
unconventional expansion, is creating a very profitable envi-
ronment for producers. Ample supplies of natural gas liquids
from shale development will keep ethane prices low relative
to other steam cracker feedstocks globally, such as naphtha.

In fact, light olefin production costs are mostly determined
by underlying feedstock prices that derive from either natural
gas (ethane, butane, and propane) or crude oil (naphtha and
gas-oil). While steam crackers in Western Europe and Asia
are mainly naphtha-based, production in the Middle East and
North America (as well as parts of Southeast Asia and South
America) use mainly gas-based feedstocks. Changes in the
price of natural gas relative to crude oil, therefore, have a ma-



jor role in determining the competitiveness of petrochemical
producers globally (see Figure 4.22).
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Figure 4.22 Comparative cash cost of ethylene production for major global producers,
2013 versus 2015

Ethane prices in the Middle East range from $0.75 to $2.00
per MMBtu, which is even more competitive than North
American ethane supplies. Middle East governments price
their ethane so low to monetize stranded hydrocarbons, di-
versify their economies, and to provide employment oppor-
tunities. A wave of new Middle East capacity started up in
2008-2010, and the region will continue to leverage this cost
advantage in the future. However, new crackers in the region
will be largely based on mixed LPG feeds which will decrease
the cost advantage slightly. Exports of petrochemical deriv-
atives from the region, however, will remain the lowest cost
in the world.

In Europe and Asia, the geographic proximity to the Middle
East will make these regions a preferred destination for Mid-
dle Eastern exports of ethylene and ethylene derivatives. In
addition, a massive wave of steam cracker capacity additions
in China, Thailand, and Singapore is putting additional pres-
sure on the Asia region. These factors have kept margins for
naphtha-based producers at a cyclically low level. Operating
rates, nonetheless, should move higher toward the middle
of the decade; together with lower prices for naphtha, this
should lead to rising margins, supported by a tighter global
ethylene market as it approaches the next cycle peak.

Growth in ethylene derivative consumption will be mainly
driven by the more rapid pace of economic growth in Asia;
particularly in China and increasingly also India. Today the
Asian region, including Southeast Asia, Northeast Asia, and
the Indian Subcontinent, accounts for an estimated 45% of
the global ethylene equivalent consumption contained in de-
rivatives. Asia’s share is expected to increase steadily as the
other major consuming regions, North America and Western
Europe, are expected to grow more modestly. Asian growth
prospects are further illustrated by its still very low per capita
consumption rate. At 12 kg per capita in 2011, the region
remains far below the consumption level of developed areas.
An increase in the per capita consumption value to 16 kg per

capita would increase Asia’s ethylene equivalent demand by
around 50% of the current value, which IHS Chemical expects
will be reached by 2020.

The considerably lower level and slower growth of ethylene
equivalent consumption in the Middle East contrasts with its
large production, which is basically exported in the form of
ethylene-based derivatives. Although most countries in the
Middle East will likely continue to experience rapid economic
growth, the relatively small populations and lack of process-
ing industries will limit future consumption growth. Without
the ability to produce finished and semi-finished goods, the
local market for ethylene derivatives in the Middle East will
likely remain small; however, some Middle East governments
are pushing to develop manufacturing parks in order to in-
crease employment.

Per capita consumption in North America and Western Eu-
rope stagnated or barely grew during the last decade. Do-
mestic demand in the USA did rebound quite strongly from
the depths of the recession, although it remains significantly
below the peak consumption levels of 2004-2007. The de-
velopment of low-cost ethylene production in the USA may
begin to limit the import of finished goods, mainly from Asia.
In contrast, Europe without a production cost advantage
will continue to experience competition from imports of raw
materials and finished goods.

Capital investments in basica petrochemicals are shifting to
areas that offer either advantaged feedstock costs, such as
many Middle Eastern countries and North America (or Ka-
zakhstan), or rapid demand growth as exemplified by China.
In contrast, producers in the traditional production centers
of Western Europe and parts of Asia lacking these character-
istics will concentrate on projects that focus on energy and
feedstock cost reductions as well as rationalizations of older,
non-integrated facilities, to more closely align supply with
demand. North American producers will continue to pursue



efficiency projects, such as expanding their ethane cracking
capability, but will also consider adding capacity through low-
cost incremental expansions or grassroots projects to take
full advantage of the low ethane cost. Several grassroots
cracker projects have already been announced for the US Gulf
Coast, as a result of the favorable feedstock cost position
stemming from the unconventional hydrocarbon revolution.

Therefore, the key drivers of petrochemical expansion vary by
region. Swings in capacity additions over the past 30 years
have become larger as projects have increased in size and
fluctuations in profitability widened. The coincidence of global
recessions during waves of capacity additions, as in 2001 and
again in 2008-09, further exacerbated the gaps between
the peaks and valleys in the amount of annual capacity ad-
ditions. The amount of ethylene capacity installed globally in
the 2010-15 period was 17.5 MMt (with only 4 MMt of new
capacity added in 2011), compared with 29.4 MMt expected
to be added in the 2015-20 period.

The key drivers of petrochemical expansion in the major
regions include:

In North America (USA):

® Leverage low-cost natural gas-based feedstocks into new
investments in manufacture of ethylene, propylene, and
methanol, and then expansion of downstream production
of derivatives based on these building blocks;

e Invest to establish export channels for these low-cost
manufactures.

In the Middle East (Saudi Arabia):

e Moderate investment pace, using the region’s low-cost,
diversified feedslate to support downstream market de-
velopment and continued industrial expansion well beyond
ethylene chemistry.

In Northeast Asia (China):

e Strong growth in demand for petrochemicals, caused by
higher pace of economic expansion;

e Strong investment in petrochemicals focused on reducing
import dependencies;

e Leverage coal-to-chemicals technology near term.

4.6. Carbon Policy and the Rise of Renewables

An increasingly urgent concern for environmentalists and
policymakers in much of the world has been the growing
concentrations of carbon dioxide and other greenhouse gases
(GHQ) in the earth’s atmosphere and the possible linkage with
recent increases in global mean temperature and climate
disruptions relative to the historical norm (so-called “climate
change” or “global warming”). The major cause of the rising
GHG concentrations is posited to be the combustion of fossil
fuels in industry, transportation, residential, and other sec-
tors. Among the major fossil fuels in use today, the combus-
tion of coal, oil, and natural gas generate the highest GHG
emissions, respectively, on an energy equivalent basis.?® The
industrialized countries have been responsible for much of
the past and present GHG emissions, but the recent economic
development of emerging economies (especially those with
large populations such as India and China) represents a major
additional source of emissions going forward.

The United Nations Framework Convention on Climate
Change (UNFCCC), adopted in 1992, created an internation-
al framework for action on climate change, and in 1997 the
Kyoto Protocol established a legally binding framework for
(signatory) developed countries to reduce their GHG emis-
sions. Progress toward a coordinated international effort to
reduce emissions has since slowed, as the leading CO,-emit-
ing country at that time (United States) has not ratified the
agreement, and the present world leader (China) did not
commit to binding reduction targets. Furthermore, other
major countries involved in the framework (e.g., Russia, Ja-
pan, and Canada) refused to set, or later abandoned, emis-
sions reduction targets. An additional problem limiting the
agreement’s effectiveness was the virtual collapse of carbon
markets, with the falling price of carbon credits not covering
the set-up costs for projects to reduce GHG emissions. A
successor framework to the Kyoto Protocol is scheduled to

be negotiated by the parties to the UNFCCC in 2015 in Paris
(see Chapter 13).

However, during roughly the same period a major initiative
has gathered momentum in individual countries, led by the
European Union (EU) member states, which has the poten-
tial to reduce GHG emissions by making wind, solar, and
other naturally abundant renewable resources available as
potential energy sources. Given that the carbon footprint
of the world economy is presently so large—over 86% of
the world’s current primary energy consumption is based on
coal, oil, and natural gas*°—the scope for carbon emissions
reduction is potentially enormous. And the benefits are not
limited to the environment. Renewable energy provides addi-
tional opportunities for fossil fuel-poor countries to become
more energy secure, and all countries a chance to stimulate
economic growth through new investment in a developing,
technologically-driven sector.

Government policies supporting renewable energy have led
to more than $1 trillion of investment in renewable power
capacity worldwide since 2000. However, increasing gov-
ernment austerity in Europe and elsewhere in the wake of
the “Great Recession,” combined with the revolution in un-
conventional gas in the US (as a cleaner-burning fuel than
coal or oil), has altered the trajectory of policymaking and of
general market growth.

Over the past decade, a robust renewable energy indus-
try has been established with spreading global roots. An-
nual renewable power capacity added globally (excluding
the category of “hydro” in Figure 4.23, which includes both
small hydro [renewable] and large hydro [non-renewable])
has doubled from just under 40 gigawatts (GW) in 2008 to
about 80 GW in 2013 and another 88 GW in 2014. The scale

29 |n relative terms, the GHG emissions coefficient of natural gas (metric tons of GHG emitted per thousand tons of oil equivalent
consumed) is only 55% that of coal, 72% of oil, and 35% that of such “other sources” as peat and wood.

30 BP Statistical Review of World Energy, June 2014. London: BP, p. 41.



attained demonstrates that renewables have the potential
to reshape the energy mix of the world’s power sector, albeit
over several decades, and the resilience to weather the up

policy, and costs.

and down cycles that characterize energy prices, technology,
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Figure 4.23 Additions to world renewable power generation capacity, 2000-2014

Nonetheless, renewable energy’s contribution to the global
energy mix is expected to grow only gradually, reflecting both
the need to formulate effective policies to support the renew-
ables industry in the near term, and infrastructure constraints
over the longer term. Wind and solar power, which form the
basis for much of current renewable capacity, have a number
of fundamental issues that impede their integration into
established grid power systems. They are intermittent (re-
quiring system-wide back-up), cannot produce exactly when
demanded, are virtually impossible to store for extended peri-
ods, and are often far from load centers, requiring investment
in new transmission. In the case of wind, in particular, when
grid capacity is insufficient there is the potential problem of
oversupply (leading to curtailment) when inflexible baseload
generation from conventional sources is already sufficient
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Hydro

to meet demand. In addition, integration of renewables sub-
stantially increases grid-level “system costs’—the total costs
above plant-level costs to supply electricity at a given load
and level of supply. These include connection expenditures,
grid extension and reinforcement costs, short-term balancing
costs, and long-term spending to maintain adequate back-up
capacity.

Another challenge faced by renewable energy is the inertia
embedded in existing capacity, i.e., the slow pace at which
power infrastructure changes. Only 25% of the capacity
installed globally traditionally turns over every decade. Nev-
ertheless, global demand for new energy sources will grow,
with the size of the global power sector overall to expand
50% by 2025 (see Figures 4.24 and 4.25).
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B Nuclear H Renewables

Figure 4.24 Global power generation (percent), 1990-2014-2025
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Finally, two factors—the age of austerity that confronts
mature economies and the ongoing unconventional oil and
gas revolution led by the United States—will undoubtedly
slow, but not halt, the renewable industry’s development and
growth. Wind and solar—the backbone of renewables growth
recently—still account for less than 2% of global power gen-
eration on an energy-equivalent basis, up from less than
0.5% in 2000. If renewable energy growth were to maintain
current annual installation levels, it could reach 10% of power
supply on a global basis by 2025. But for renewables to play
a greater role in the energy mix, energy policy adjustments
must be accompanied by major market design changes.
These are needed to overcome deeply embedded structural
constraints to the competitiveness of renewable energy—an
outcome that has become less likely to materialize in an age
of austerity in several of the largest power markets that
could last a decade or more. Because technology costs are
changing quickly, and continue to decline (for solar if not for
wind), countries are shifting renewable support policies away
from European-style feed-in tariffs to more competitive price
mechanisms.3’

Concerned by Kazakhstan's sizable carbon footprint (includ-
ing heavy reliance upon coal for electricity generation) and
the high energy intensity of its economy (energy consump-
tion per unit of GDP), on 30 May 2013, President Nursultan
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Nazarbayev signed a decree that will guide the country’s fu-
ture transition toward a “green” economy. The decree charts
out an ambitious transition toward renewable energy sources
and away from coal, seeking to phase in renewables grad-
ually, using the country’s sizable natural gas reserves as a
bridge between coal and renewable sources for electricity in
the interim. The volume of coal consumed in the production
of electricity, for example, is not envisioned as declining in
absolute terms before 2025, but the increment to electricity
production is to come primarily from cleaner sources.

The decree includes targets for the shares of the various
energy sources in the production of electric power in 2030
and 2050. By 2030, 11% of electricity generation is planned
to come from wind and solar sources, 10% from hydro, and
8% from nuclear, with the remainder being derived from coal
(49%) and natural gas (21%).By 2050, if more ambitious tar-
gets are achieved, the share of wind and solar sources could
increase to as high as 39%, nuclear and hydro (combined)
could account for 14%, gas for 16%, and the remaining 31%
would come from coal-fired stations (albeit upgraded facil-
ities using cleaner-burning technologies).>? Even partial ful-
fillment of these targets will represent substantive progress
toward Kazakhstan's commitment to reduce its greenhouse
gas emissions as part of a global effort to address climate
change (see Chapter 13).

31 One popular alternative to feed-in-tariffs are renewable portfolio standards—government requirements (e.g., in the US) that existing
major power suppliers deliver to customers a certain percentage of their electricity that has been generated by renewable sources.
Because these suppliers may opt to meet these requirements either from building their own renewable capacity or purchasing the
power from independent renewable energy providers, the price is not set by an administrative procedure but by the market, although
the demand for green electricity is derived from the original government directive. Another popular mechanism is the tender (or
demand auction), whereby a government or large utility solicits bids for the installation of a certain amount of renewable capacity
from a particular renewable source or from a group of eligible technologies. Again an element of competition is involved, in that
the government evaluates the bids on the basis of price or other desirable criteria (e.g., local content). Both tenders and renewable
portfolio standards reduce the risks of conveying windfall profits to producers when administrative pricing schemes (e.g., feed-in-

tariffs) overestimate generation costs.

32 Scenarios also are outlined whereby these targets can be adjusted to reflect changes in natural gas prices and in the geographical

extent of the natural gas distribution system.



Key Recommendations

e The environment for attracting international hydrocar-

bon investment is becoming increasingly competitive.
Kazakhstan can facilitate the process by which foreign
investors and domestic-country partners move ahead
with project development by offering competitive terms
in three key areas: fiscal terms, local content, and speed
and quality of decision-making. A major benefit is a more
timely flow of revenues to the government and into the
national economy.

Despite the current relatively low price of oil, higher cost
barrels will need to be brought into the market in the
medium term (2017-2020), when prices will gradually
rise to $85/bbl as the market tightens, and in the longer
term, when prices eventually return to a higher price level
($90-95/bbl average over 2021-2040). Kazakhstan—
as the source of most of Eurasia’s projected production
growth—should be prepared to supply major oil export
markets in China (where total crude imports are projected
to increase by ~2% annually to 2040) and Europe (where
crude oil production is declining).

Although it is not certain the extent to which Kazakhstan
(and other countries) will be able to replicate the North
American experience in unconventional oil and gas de-
velopment, government and industry officials should—as

appropriate within the context of a national hydrocarbon
development strategy—undertake further research to
ascertain the magnitude of the unconventional oil and
gas resource as well as contemplate initiatives (via leg-
islation, tax incentives, and licensing) that could encour-
age companies of all sizes to engage in exploration and
production of unconventional resources. The benefits of
having a large number of producers working a wide variety
of deposits is a reduction in annual production swings
associated with accidents and delays at a small number of
very large deposits (i.e., a stabilization of annual output).

Wind and solar power, which form the basis for current re-
newable capacity, have a number of constraints and costs
(e.g., total “system costs”) that impede their integration
into established grid power systems. Kazakhstan should
consider these constraints and costs carefully, as an over-
ly rapid build-out of capacity could lead to disruption of
grid stability in certain locations. New renewables capac-
ity should be considered when economically feasible and
capable of operating symbiotically within the electrical
grid; therefore, Kazakhstan should review its renewable
support policies in order not to subsidize and over-build
renewables capacity.
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5. Investment Climate in Kazakhstan

5.1. Key Points

e Kazakhstan’s final composite index score for investment
attractiveness (a composite that includes several differ-
ent components important to investors) is second worst
among the 12 peer group jurisdictions analyzed (based
upon a new typical upstream project of comparable size
that reflects the type of projects available in each coun-
try), after only Russia. This relatively poor result suggests
that a few targeted measures to further improve the in-
vestment environment could yield considerable results in
the country’s attractiveness to potential new investors in
its oil and gas industry. Government take, revenue risk,
and the nature of changes in fiscal terms are the major
relative contributors to Kazakhstan's poor overall score.

e Kazakhstan's overall fiscal terms index score, one of the
major components in the composite index, indicates that
fiscal terms for investors are more favorable than in Rus-
sia, Malaysia, Angola, and even the deepwater Gulf of
Mexico in the United States, but less favorable than in

seven other peer group jurisdictions that compete for
investment in the upstream oil and gas industry. A rela-
tively high government take is the major detractor for the
country’s attractiveness as an investment destination.

e Perhaps just as important, among the 12 peer group ju-
risdictions compared, Angola, Russia, and Kazakhstan
obtained the highest shares of their total revenues early
in fields’ producing lifetimes. This indicates that investors
are confronted with significantly greater revenue risk (vis-
a-vis the government) than in comparable investment
destinations.

e Relative to their peer group, foreign investors in Russia,
Kazakhstan, and the UK experienced considerable un-
certainty (instability) over the past five years in terms of
the type, scope, intensity, and frequency of change in the
fiscal environment.

5.2. IHS Investment Attractiveness Index for Qil

and Gas Industry Investment

Many basic elements of the fiscal environment for foreign
investment in Kazakhstan's oil and gas sector are outlined in
the country’s 2009 Tax Code, which specifies a wide variety
of taxes, fees, and duties to be paid by subsoil users (hydro-
carbon producers; see Section 7.5 on hydrocarbon taxation).
Yet the total taxation paid is only one dimension of the overall
investment climate that must be considered when comparing
Kazakhstan's attractiveness relative to other major hydro-
carbon-producing countries. A broader assessment should
include other critical factors, including the costs of finding
and development in each jurisdiction, and take into account
the variability of commaodity prices, distance from liquid mar-
kets, the actual size of discoveries, well productivity, water
depth, and technological challenges associated with each
environment and resource type. In order to provide a useful
comparison of Kazakhstan's investment attractiveness with
other major opportunities elsewhere in the world, this chap-
ter of the report utilizes a proprietary IHS composite index
of investment attractiveness that compares not only fiscal
regimes incorporating government take but also broader
criteria such as measures of profitability, revenue risk, and
fiscal stability, applying them to a typical new project in each
jurisdiction.

The index applies economic analysis of a typical or hypothet-
ical new upstream project in each of several peer group juris-
dictions. Our cost models account for the exploration success
rate (including abortive exploration efforts), applicable risk
premiums associated with each jurisdiction, and the cost of
environmental compliance. Outputs from the models provide
detailed information on capital expenditure and operating
costs, tangible and intangible expenditures, and processing
and transportation costs (which often may be deducted from
royalty payments).

Project economics were computed in real terms to avoid the

need to make assumptions about escalation rates for capital
and development costs, so our models do not explicitly incor-
porate price escalation or inflation. In addition, we developed
three different field development schedules in order to an-
alyze the impact of varying “estimated ultimate recoveries”
(EUR) of the projects in question.

Project models incorporate a cost scenario that utilizes IHS
Energy’s proprietary Capital and Operating Costs Indexes
with an outlook to 2030. Dated Brent was used as the bench-
mark price and price differentials were applied to account
for crude quality. Distance from liquid markets is taken into
account by computing the netback price of crude to the
wellhead, i.e., we deducted the cost of transportation from
the Brent price that was adjusted to account for the quality
differential. For the purpose of this comparison, we used a
baseline average price of Brent crude of $100 per barrel,
which is consistent with the long-term oil forecast (out to
2040) for IHS Energy.

For modeling natural gas economics in the projects—for
which presently no global market exists—we chose a set of
three generic natural gas prices (for North America, Europe,
and Asia, respectively), reflecting the market structures of
each region. For North America, where there is a mature spot
market, we selected a natural gas price of $6 per thousand
cubic feet (Mcf) (or $212 per Mcm), netted back to the well-
head. Gas sold in European markets, where both spot and
term contracts apply, was analyzed at $8 per Mcf ($283 per
Mcm). For Asia, we chose a gas price of $10 per Mcf ($353
per Mcm), reflecting long-term contract prices for liquefied
natural gas (LNG). For CIS countries, a hypothetical netback
calculation is applied from the European market to derive the
intrinsic value of any gas.

Companies would rather invest in a country that has a 90%



government take but provides a 20% return on investment
(ROI) than a country where a 50% government take promises
only a 10% ROI. This is because companies pay more atten-
tion to their ROI than to the size of the government take. As
such, rather than relying on a single measure of investment
attractiveness, such as “government take,” our measure uses
a composite index that captures multiple dimensions of proj-
ect economics and fiscal system competitiveness, which
companies use as metrics in assessing the risked ROl of

INDEX CATEGORIES
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Source: [HS Energy
Figure 5.1

To provide a consistent comparison and ranking of the vari-
ables within the index categories, we developed a relative
rating and ranking system that assigns each variable a score
of zero to five, where a score of five indicates a high govern-
ment take, highly progressive/regressive fiscal system, low
rate of return to investors, low profit-to-investment ratio, low
risk of revenue to the government, and unstable fiscal terms.
On the other end of the spectrum, a score of zero indicates
low government take, high rates of return and profit-to-in-

Fiscal Terms

30% weight

Revenue Risk

their potential investments. This index includes measures of
profitability, fiscal system flexibility, revenue risk, and fiscal
stability. More specifically, it incorporates three index cate-
gories of fiscal terms, revenue risk, and fiscal stability, which
are assigned weights of 40%, 30%, and 30%, respectively, for
calculation of the final composite index (the “total jurisdiction
score” in Figure 5.1). The index categories are further broken
down into index variables, also weighted as a proportion of
the category total.

INDEX VARIABLES

Goverment Take 25%

P/l 25%

IRR 25%

Progressivity/Regressivity [PAR(

Timing of Revenue 100%
Type of Change 20%
Nature of Change 30%

Degree of Change 0%

Frequency of Change 10%

IHS composite investment attractiveness index

vestment ratios, a neutral fiscal system, high risk of revenue
to the government, and stable fiscal terms. Discussion of
each of the categories and their constituent variables follows,
together with an assessment of how Kazakhstan's situation
as measured by them compares with a small subsample
(drawn from a broader IHS Energy database) of 11 other
major oil- and gas-producing countries (or major regions in
such countries) of the world.

5.3. Assessment of Attractiveness Indicators

5.3.1. Fiscal terms

The index category for fiscal terms includes four variables—
government take, profitability index (PI), investor after-tax
internal rate of return (IRR), and the progressivity/regressivity
index.

e The government take refers to the percentage of a proj-

ect’s net pre-tax cash flow that accrues to the govern-
ment.

e The Pl indicator measures profitability by comparing the
proposed project’s cash flows with its required capital in-
vestments. More specifically, this is the ratio between the
net present value (NPV) of the sum of project cash flow
and total capital invested to the NPV of the total capital
invested. Thus, a Pl of 1.20 means that for every dollar
invested in the project, the total value created is $1.20, for
a net profit of $0.20 for each dollar invested.

T In the remainder of this chapter, we shall refer to this set of countries and major regions within countries as “reference countries”

or “peer group.”



e The IRR expresses the nominal discount rate that would
generate an NPV of zero when applied to an investor’s net
cash flow after all levies and taxes.

e Finally, the progressivity/regressivity ratio measures the
relationship between government take and project prof-
itability. In progressive fiscal systems, the relationship is
positive (the government take increases as profitability

does), whereas in regressive systems, an inverse rela-
tionship prevails (government take falls with increasing
profitability and vice versa).

We now turn our attention to how Kazakhstan performs
relative to the 11 reference countries (peer jurisdictions) in
terms of government take and profitability indicators (see
Figure 5.2).
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Figure 5.2 Government take and profitability indicators

Compared to the reference countries, the government take in
Kazakhstan is higher than in any except Russia and Malaysia;
however, the country’s Pl and IRR scores fall within an inter-

mediate range. The fiscal picture (both for investors and the
Kazakhstan government) is also ameliorated by the country’s
moderately regressive fiscal regime (Figure 5.3).
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Figure 5.3 Progressivity / regressivity index scores

Using the rating system (0-5) described above to measure
the aggregate effect of the four fiscal terms variables, the
fiscal index score for investors in Kazakhstan (developing a
hypothetical new project) is more favorable than the scores
for Russia, Malaysia, Angola, and even the deepwater Gulf

of Mexico in the United States [US-GOM-DW], but less fa-
vorable than for a number of other reference countries (see
Figure 5.4). As the chart demonstrates, the high government
take is the major input contributing to the overall fiscal index
score.
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Figure 5.4 Fiscal terms index scores

5.3.2. Revenue risk

A second major component of the IHS composite investment
attractiveness index is revenue risk, or the timing of revenue
accruing to the government as a measure of risk sharing
between resource owners and investors. The high level of
uncertainty in oil and gas exploration and development raises
serious questions as to who should undertake the risk and
to what extent should the government as resource holder
share in that risk. The sources of risk are varied, and they
can occur at all stages of an upstream oil and gas venture.
Some of the main risks associated with oil and exploration
and development include:

e (eological and geophysical risks. These relate to the prob-
ability of finding substantial, technically and economically
recoverable deposits. Such risks accompany all phases of
an upstream venture. It is only when the deposit is fully
exhausted that operators know precisely the size of the
reserve.

e Price. Price volatility is one of the major risks that up-
stream oil and gas investments face throughout a proj-
ect’s lifetime. While high commodity prices may lead to a
significant upside, depressed prices can have a devastat-
ing impact on project economics and at times may cause
the premature cessation of upstream activities. This is
especially salient in the current period of low oil prices
worldwide and low natural gas prices in markets where
output is expanding (e.g., North America).

e Cost. As commodity prices increase, the increased de-
mand among producers for goods and services usually
drives costs up. This impacts project economics and ul-
timately the before-tax profit to be shared between the
government and the investor.

How the risk is apportioned and in what measure is essential-
ly a policy decision. While companies hedge against risk by in-
vesting in a diverse global portfolio of projects, governments
hedge against risk by transferring part of it to the private
investors. As a result, there is a fundamental tension between
the government and the oil producers over the division of risk
and reward from upstream hydrocarbon investment. Both
parties seek to maximize rewards and shift as much risk as
possible to the other party. Equally, countries must provide
such terms that will attract investors, but companies without
projects will go out of business. Therefore, the choice and the
design of the petroleum fiscal system reflect the trade-off
between each party’s interests.

Table 5.1 shows the degree of relative risk exposure associat-
ed with a number of widely utilized fiscal instruments in the
oil and gas sectors. Different fiscal instruments expose the
government to varying levels of revenue risk. These range
from generally low-risk instruments such as bonus payments
and ad valorem payments such as royalties and export du-
ties, to high-risk ones such resource rent taxes and equity
participation.



Fiscal instrument

Risk to government

Bonus payments Low
Ad valorem payments * Low
Cost recovery ceiling Low
Corporate income tax Medium
Resource rent tax High
Profit sharing Medium
Equity participation High

* Includes royalties and export duties
Source: IHS Energy
Table 5.1

To provide a consistent comparison across fiscal systems
with respect to revenue risk and to ascertain the extent to
which the various reference countries’ governments share
in project risk, we estimated the revenue accruing to the
government when a field/project has reached one quarter of
its producing life against the total revenue accruing to the
government from each individual project at the end of its pro-
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Revenue risk to government from various fiscal instruments

ductive lifetime (see Figure 5.5). As shown in Figure 5.5, An-
gola, Russia, and Kazakhstan obtain relatively large shares of
their total revenues (nearly 50% or higher) early in a project’s
producing lifetime. This indicates that investors experience
significantly greater revenue risk (vis-a-vis the government)
in these countries compared to their set of peers.
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Figure 5.5 Share of total benefit accruing to the government at one-fourth
of producing life of a field/project

5.3.3. Fiscal stability

The third and final major component of the IHS composite
investment attractiveness index is fiscal stability. When con-
sidering where to invest, investors often assess the stability
and predictability of the prevailing fiscal and regulatory en-
vironment. Stability affects the confidence of investors in
government policy because a fiscal system that is subject to
frequent change increases overall risk and reduces the value
placed by investors on future income streams. In addition, as
described above, oil price volatility is a key element injecting
instability in oil and gas fiscal systems. The desire to capture
the upside when commodity prices are high creates pressure
to increase government take and assert greater control over

natural resources.

Our fiscal stability index measures changes in fiscal terms
over the past five years and assesses stability of fiscal terms
on the basis of four variables:

e Type of change: the mechanisms used to increase (or
reduce) the government take

e Nature (applicability) of change: whether the change is
applied only to new investments or retroactively to all
investments



e Degree of change: i.e, the percentage increase (decrease)
in overall government take

e Frequency of the change: several jurisdictions have
changed fiscal terms more than once over the past five
years.

When assigning risk scores for the type of change, actions
such as nationalization and renegotiation of fiscal terms are

associated with the highest investor risk.? For the nature of
change investors consider piecemeal renegotiations to ex-
isting and future investments and retroactive application to
existing investments among the greatest risks.> In terms of
the frequency of change in fiscal regime, our index indicates
that Kazakhstan and Russia, followed by the UK, have the
most uncertain environments for foreign investors among
their peers (see Table 5.2).

Jurisdiction Score
Alberta 214
Algeria 1.43
Angola 1.43
Brazil 1.43
China 143
India 143
Kazakhstan 5.00
Malaysia 0.00
Norway 0.00
Russia 5.00
US-GOM-DW 1.43
UK 3.57

Table 5.2 Jurisdiction scores on frequency of change

When the four individual fiscal stability variables are aggre-
gated into a single fiscal stability index (see Figure 5.6) Rus-
sia, Kazakhstan, and the UK score particularly high, indicating
relatively high risks for investors. In other words, investors in

the oil and gas sectors of these countries have experienced
considerable uncertainty over the past five years in terms
of the type, scope, intensity, and frequency of change in the
fiscal environment.

2 More specifically, risk scores for type of change are ranked on a scale of O (lowest) to 5 (highest) in the following sequence (scores
are indicated in parentheses): no change (0.00); incentives/tax decrease (0.00); tax/royalty increase and incentives (2.00); tax/royalty
increase (3.00); renegotiation (4.00); renegotiation, tax/royalty increase, and incentives (4.00); and nationalization (5.00).

3 More specifically, risk scores for nature (applicability) of change are ranked on a scale of O (lowest) to 5 (highest) in the following
seguence (scores in parentheses): existing and future investment incentive (0.00); future investment incentive (0.00); future in-
vestments (bid variable; 1.00); future investments (2.00); existing and future investments (3.00); existing and future investments,
retroactive application (4.00); existing and future investments, piecemeal renegotiation (5.00); and piecemeal renegotiation (5.00).
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Figure 5.6 Fiscal stability index scores

5.3.4. Composite attractiveness index

As outlined above, in order to examine the attractiveness
of investment in Kazakhstan'’s oil and gas sector relative to
alternative country energy markets, we have employed an
aggregate |HS investment attractiveness index that provides
consistent comparison and ranking of government take, rate
of return, profit-to-investment ratio, and progressivity/re-
gressivity of fiscal systems with other factors such as risk of
return and flexibility and stability of fiscal systems. The index
utilizes a relative rating and ranking system that assigns
each variable a score of zero to five, where a score of five

indicates a relatively unattractive environment for investors,
and a score of zero indicates a highly attractive environment.

The final composite index scores for Kazakhstan and the
11 other reference countries (shown in Figure 5.7) include
the contribution of each (weighted) index variable to the
final score. Kazakhstan'’s final index score (roughly 2.8) is the
second highest among the countries analyzed in our sample,
after Russia.
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Figure 5.7 Composite investment attractiveness index scores



This suggests that a few targeted measures to reform the in-
vestment environment could yield considerable improvement
in the country’s overall attractiveness to new investors in its
oil and gas industry. As a starting point for focusing such
measures, one might identify those variables which make
the greatest relative contribution to Kazakhstan’'s overall
score (the widest segments of its overall horizontal bar in
Figure 5.7). Three such segments stand out: government
take, revenue risk, and applicability (nature) of change. In the
current highly competitive international investment environ-
ment—shaped by relatively low world oil and gas prices and

increasing production in regulatory environments (e.g., North
America) that are more familiar to many outside investors
than Kazakhstan's—Kazakh officials may wish to review, in
particular, policies regulating the percentage of projects’ net
pre-tax cash flow that accrues to the government as well as
policies apportioning early production revenue between the
government and private investors. They may also wish to re-
assess the effects of piecemeal renegotiation of fiscal terms
(and the retroactive application of changes in such terms)
on investor confidence and the value placed by investors on
future income streams.

5.4. General Indicators of Investment Attractiveness

In addition to the insights provided by IHS Energy’s com-
posite index of attractiveness specifically for oil and gas
industry investment, it is instructive to briefly review how
Kazakhstan's overall business environment has been eval-
uated according to widely used comparative international
indicators as well as the assessments of major multination-
al consulting firms and international financial institutions.
The World Bank Group’s “Ease of Doing Business Index” is
perhaps the best-known such comparative indicator, the
data from which—since its inception in 2001—have been
used in more than 800 academic research papers.* In 2014,
Kazakhstan ranked in the top half of all states analyzed,
ranking 77th of a total 189 countries, and ahead of such
important economies as China, Brazil, Uruguay, Argentina,
and India. It earned better than average (below 50th per-
centile) scores in registering property, protecting minority
investors, paying taxes, and enforcing contracts.

Another example of an annual assessment of investment
attractiveness based a standard methodology is the EY
attractiveness survey.> EY (known as Ernst & Young until
2013) is the third largest professional services firm in the
world, providing auditing, tax, consulting, and advisory ser-
vices to a worldwide client base.® For the 2014 survey for
Kazakhstan, EY contacted (by phone, face-to-face inter-
view, and online questionnaire) 211 international business
leaders from 28 countries.” The survey results indicated
improving investor awareness of opportunities available in
Kazakhstan relative to previous surveys in 2012 and 2013.
More specifically, 47% of respondents believed that Kazakh-
stan’s attractiveness for investment would increase over the
next three years (2015-2017), compared with 41% of those
who shared this view in 2013 and 43% in 2012. The figure

was even higher (55%) for respondents whose companies
already had invested in the country; over three-quarters
of these respondents cited Kazakhstan's macroeconomic
stability, stable political and social environment, low level of
corporate taxation, and telecommunications infrastructure
as features they considered attractive. Overall among re-
spondents who had invested in Kazakhstan, 57% indicated
that they had met their business objectives over the past
five years.

Finally, the International Monetary Fund—as one part of
a staff report prepared following discussions between an
IMF field team and government officials, private sector ac-
tors, and representatives from civil society and multilateral
development banks in Almaty and Astana in April 2014—
utilized inter-country comparisons to evaluate important
dimensions of investment attractiveness.® More specifically,
the report contained a series of graphics comparing Ka-
zakhstan and other countries in terms of banking system
vitality as well as broader economic indicators such as
firm-level business constraints, labor market efficiency, and
governance indicators. Kazakhstan's banks, relative to a set
of comparator countries in its general region (i.e., Russia,
Turkey, Ukraine, and Uzbekistan), were found to have the
highest share of nonperforming loans and relatively low
ratios of capital adequacy and bank assets to GDP, but also
the highest real and nominal returns on equity.

For comparison on the broader indicators, a set of reference
countries was utilized, including EM (Emerging Markets),
World, CAA (Caucasus and Central Asia), OECD (Organi-
zation for Economic Co-operation and Development), LIC
(Low-Income Countries), Oil Exporters, and MENA (Middle

4 The Index ranks countries according to the degree to which a country’s regulatory environment is conducive to the operation of a
business. The Index averages a country’s percentile rankings on 10 component indicators to derive a composite score, which is then
used to assign a final “Ease of Doing Business” ranking. Low percentage scores indicate good performance (e.g., a ranking of 1%
indicates the top ranking, a ranking of 50% a median ranking). The 10 indicators measure the ease of: starting a business; dealing
with construction permits; getting electricity; registering property; obtaining credit; protecting minority investors; paying taxes;
trading across borders; enforcing contracts; and resolving insolvency (see http://www.doingbusiness.rog/rankings).

5 See EY's Attractiveness Survey. Kazakhstan 2014. The Brand Paves the Way. EY, 2014.

© Their attractiveness surveys, which have been administered for over a decade, are designed to help businesses make informed in-
vestment decisions and governments to improve their respective business environments by reducing barriers to future growth. They
measure the perceived attractiveness of a host country in the eyes of foreign investors, combining indicators of a country’s image,
investors’ confidence, and their perception of its ability to provide competitive benefits accruing from foreign direct investment.

7 The survey was conducted in January and February 2014, prior to Kazakhstan's tenge devaluation on 11 February 2014.

8 International Monetary Fund, Republic of Kazakhstan: Staff Report for the 2014 Article IV Consultation. Washington, DC: International
Monetary Fund, 20 June 2014.



East and North Africa).? Among the more salient results
of this comparison were that Kazakhstan: (a) was roughly
at the world average in terms of firm-level business con-
straints; (b) ranked highest in labor market efficiency;'® and
(c) ranked higher in governance (e.g., government effective-
ness, regulatory quality, rule of law, and control of corruption)
than the CCA, LIC, and oil exporting countries as a group. The

IMF report emphasized that investor confidence is critical
in attracting foreign direct investment (FDI) to finance the
“private-sector led non-oil growth and job creation” that is to
be a key element in Kazakhstan's drive to diversify its econ-
omy. Kazakhstan's ongoing work with international financial
institutions to accelerate economic reforms can be viewed
by investors as evidence of this commitment.

5.5. Foreign Direct Investment and The Energy Sector in Kazakhstan

Foreign investment contributes greatly to economic devel-
opment in national economies, even though it generally ac-
counts for a relatively small share of gross investments, as it
is a key means of obtaining technologies, capital, manage-
ment skills, and access to export markets. Kazakhstan’'s suc-
cess in attracting substantial inflows of foreign investment in
the years since independence has accelerated the country’s
national development and the overall transition to a market
economy, especially in the energy sector. Initially, during the
Soviet period, the only available form for investment by for-
eign nationals were joint ventures, but Kazakhstan has es-
tablished a variety of other vehicles, including wholly-owned
foreign subsidiaries and equity investment in domestic firms.

Foreign direct investment (FDI) can be quite important in
a country’s overall balance of payments, as it helps finance
current account deficits and fiscal deficits, in addition to its
role in funding investment in the host economy.’" Along with
capital, FDI brings other key intangibles, such as technologies
and skills, which are critical for improvements in productiv-
ity. Indirectly, FDI may positively affect the overall business
environment as the host country seeks to adjust economic
policies to attract these investments. FDI, even if largely
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confined to certain sectors, also has considerable potential
to affect other sectors of the economy across other parts of
the overall value chain.

For Kazakhstan's energy sector, the importance of FDI is that
it allows the country to utilize its enormous resource potential
by carrying out projects that otherwise simply could not have
been realized, either because of their scale or their technical
challenges. Specifically, such operationally and technological-
ly challenging projects as Kashagan, Karachaganak, or Tengiz
required engineering and managerial capabilities available
only outside of Kazakhstan, found largely in the leading in-
ternational oil companies (I0Cs). In turn, the expenditures on
these projects in-country drive expansion and change in many
other supporting sectors across the economy.

Total gross inflows of foreign direct investment (FDI) in Ka-
zakhstan’s economy have increased from $1.3 billion in 1993
to a peak of $29 billion in 2012 before decreasing slightly to
$24 billion in 2013 and 2014 (see Figure 5.8). The total stock
(cumulative amount) of gross direct foreign investment for the
entire economy since 1993 reached $241.9 billion by the end
of 2014. The bulk of this, nearly 86%, has come since 2005.

Figure 5.8 Gross FDI inflows to Kazakhstan

9 Sources of data for the comparison included not only IMF staff calculations, but the World Bank BEEP Survey and Worldwide Gov-
ernance Indicators, and World Economic Forum Global Competitiveness Report.

10 | abor market efficiency measures the ability of companies to flexibly manage their labor force (e.g., hiring/firing, wage flexibility,

transfers, and female labor force participation).

" FDl is defined as cross-border investment by a resident entity in one economy with the objective of obtaining a lasting interest in
an enterprise resident in another economy. The threshold level used in OECD countries for distinguishing direct investment from
portfolio investment is a 10% stake. The statistics compiled and released by Kazakhstan's National Bank, which are used in this
section of the report, comprise acquisition of more than 10% of voting shares by foreign investors, their share of reinvested income
(retained earnings), and any gross increase in loans by such enterprises.



FDI inflows have been growing across multiple sectors, but
were made primarily into oil and gas production, exploration
and geological surveying, metallurgy, retail and wholesale
trade, financial services, and construction (see Figure 5.9).
The dominance of the oil and gas sector reflects execution
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Source: IHS Energy, Central Bank of Kazakhstan
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of multiple upstream projects with foreign partnership. The
slight decline in FDI inflows in 2013 and 2014 is probably due
to current stasis in the investment cycle for the big upstream
projects (see Chapter 7).

Exploration and geological surveying

Oil and gas production

Wholesale trade in petroleum products,
gas, or coal

Electric power and utilities
Pipeline transportation
Metallurgy

Financial services
Construction

Hl Other

Figure 5.9 Distribution of Kazakhstan's cumulative gross FDI inflows.by key sectors (2005-2014)

At the same time, total annual investments in fixed capital
in Kazakhstan's economy have steadily increased, from $6.4
billion in 2007 to about $40 billion in 2013, although it de-
clined slightly to $37 billion in 2014 (see Figure 5.10).> The
total stock (cumulative amount) of fixed capital investment
for this period amounted to almost $350 billion. While the
extent to which fixed capital investments were financed by
FDI (FDI also can be used to finance a company’s deficit or
pay off loans) remains somewhat illusive, available data on
fixed capital investments by foreign companies show cyclical

changes: first, their share in total investments in the overall
economy decreased from 31% in 2007 to 18% in 2004, then
bounced back to 31% in 2009 and fell to 17% in 2014. At
the same time, the share of Kazakhstan’s private companies
went up from 54% in 2007 to 67% in 2004, decreased to
50% in 2009 and eventually bounced back to 64% in 2014.
On a cumulative basis, fixed capital investments by foreign
entities amounted to $83 billion between 2001 and 2014.
This represented about 24% of the overall total for the entire
economy during this period.

12 Fixed capital investment by a firm is defined as investment in durable (fixed) assets such as buildings, machinery and equipment,
or other infrastructure or structures that a firm holds for at least one year.
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Figure 5.10 Total investment in fixed assets in Kazakhstan's economy

Not surprisingly, the major destination for FDI in Kazakhstan
has been natural resources extraction. Specifically, between
2005 and 2014, cumulative gross FDI in oil and gas pro-
duction accounted for 22% of the FDI total for the entire
economy (about $44.6 billion), and investment in another
related category, geological surveying and exploration (which
includes non-energy minerals such as metal ores), accounted
for 32% of the overall total (about $67.2 billion). Compara-
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Source: IHS Energy, Kazakhstan Statistics Committee
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tively, FDI in such sectors as coal production and pipeline
infrastructure are much smaller, accounting for about 1%
each of the total, respectively (see Figure 5.11). Annual in-
flows of FDI in geologic exploration reached nearly $9 billion
in 2011, and have declined since, while annual inflows in oil
and gas extraction have continued to rise, reaching $7.4
billionin 2014.
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Gross FDI inflows for energy-related sectors in Kazakhstan (2005-2014)



As for fixed capital investments in the overall Kazakh econo-
my, these went predominately into industry, which attracted
$4 billion in 2001 (58% of the total economy’s fixed capital
investments) and $20 billion (53%) in 2014. Within the in-
dustrial segment, the energy sector has been the leading
destination for fixed capital investments.'

Annual investment in the energy sector increased in absolute
terms from $ 3 billion in 2001 to $ 13 billion in 2014 (see Fig-
ure 5.10). As a share in the total economy, the energy sector’s
fixed capital investments followed the overall business cycle
trend, decreasing from 46% in 2001 to 24% in 2003, then
increasing to 40% in 2009 before decreasing again to 35%
in 2014. The share of oil and gas extraction investments in
the total economy’s investments decreased from 41% in
2001 to 20% in 2005 before increasing to 32% in 2010 and
falling again to 25% in 2014. There is a trend related to a
change in the destination of fixed capital investments inside
the energy sector: the share of fixed capital investments in
oil and gas extraction decreased from 89% in 2001 to 71% in
2014; at the same time, the share of investments in electric
power and utilities increased in the same years from 6% to
24%, reflecting a series of projects in power generation and
transmission since 2005.

29%
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5% 6%

Source: IHS Energy, Central Bank of Kazakhstan

The breakdown of FDI inflows by country essentially reflects
the composition of investments by industry. For example,
countries that host major oil and gas companies, not sur-
prisingly, are leading sources of FDI. The Netherlands have
the leading position with $55.5 billion of the cumulative FDI
inflows — or 28% of the cumulative total FDI - between 2005
and 2014 (see Figure 5.12). This is explained by the fact that
major projects, such as Kashagan and Karachaganak, are
operated by entities registered in the Netherlands. The United
States, with cumulative inflows for that period of $19.3 billion,
or 10% of total FDI, is the second largest investor, closely
followed by Great Britain (when combined together with the
British Virgin Islands) at about 19.2 billion. The importance of
the United States reflects the fact that a key foreign investor
in the oil and gas sector — Tengizchevroil LLP, which develops
the Tengiz oil field - is an affiliate of US-based Chevron, with
a major shareholding by ExxonMobil. Switzerland and China
follow with about $12.9 billion and $12.3 billion, respectively
(6-7% of the total). Kazakhstan's northern neighbor, Russia,
ranks seventh, with a total investment of about $8.5 billion
(5% of the total).

Bl Netherlands
W USA
Switzerland
China
M France
W CGreat Britain (+ Virgin Islands)
B Russia

All other

Figure 5.12 Distribution of Kazakhstan's cumulative gross FDI inflows by country (2005-2014)

Cross-country comparative statistics, available from the
World Bank, tracks net inflows of FDI (i.e., new investment
inflows less disinvestments). Relative to other countries, Ka-
zakhstan has been successful attracting FDI given the size of
its economy, particularly among CIS states. FDI net inflows to
Kazakhstan amounted to 8.6% of GDP on average annually
between 2000 and 2013. During the same period annual
FDI'in Russia averaged just 2.6% of GDP, while in Azerbaijan
it was much higher, at 15.9%, while in Turkmenistan it was
about the same as in Kazakhstan at 8.3%, and in Uzbekistan
a mere 1.8%. The reason for Azerbaijan’s high FDI inflows, of
course, is the implementation of two offshore “mega” projects
with foreign investors in oil and gas—Azeri-Chirag—Guneshli

(AGC) and Shah Deniz—as well as associated export pipeline
infrastructure. Turkmenistan’s relatively high FDI is primarily
due to implementation of the Bagtyyarlyk gas project by
CNPC and related pipeline export infrastructure as well as
other upstream projects in western Turkmenistan (e.g., by
Dragon, Petronas, Eni/Burren).

In broader international comparison, Kazakhstan ranks well
above the average for the world as a whole (normalized
against GDP), of 2.6% for the 2000-2013 period, as well as
the average among all the countries in the World Bank survey
(a total of 257 countries) of 4.9%. Kazakhstan's ratio of FDI
to GDP is much lower than for small open economies, such as

'3 The energy sector includes coal mining, extraction of oil and gas, mining services, mining of uranium ores, petroleum refining and
coking, electric power and utilities. Kazakhstan's statistics committee began reporting mining services investments separately
only from 2009 without further breaking this down to separate services related to oil and gas from other mining services. Mining

of uranium ores was reported separately only till 2008.



Ireland, Singapore, Luxembourg, Mozambique, or Mongolia, of 8-9% since 2000 is comparable to those for countries such
where the ratio is in the range of 13-20%. Kazakhstan’s ratio as Hungary, Panama, Georgia, Iceland, and Turkmenistan.

Key Recommendations

e To improve Kazakhstan’s investment climate, we recom-
mend the government review the following issues:

— The investment environment in which small hydrocar-
bon producers operate. These companies accounted
for a growing share of output but are disproportion-

— The tax measures that determine the percentage of ately affected by a rising fiscal burden and regulatory

projects’ net pre-tax cash flow that accrues to the
government as well as those that apportion early
production revenue between the government and in-
vestors. High government take and high revenue risk
(the large share of early revenue accruing to the gov-
ernment) are among the factors challenging Kazakh-
stan’s attractiveness as an investment destination.

The effects of piecemeal renegotiation and retroac-
tive application of fiscal terms on investor confidence
and the value placed by investors on future income
streams. Frequent and unpredictable changes reduce
fiscal stability and increase investment risk.

changes.

Cooperation with international financial institutions to
accelerate economic reforms. Kazakhstan's ongoing
effort to introduce reforms can be viewed by investors
as evidence of a commitment to improve the invest-
ment environment.

The indirect benefits (in addition to capital) that FDI
brings to an economy, such as technologies and skills,
which are critical for improvements in productivity
and positively affect the overall business environment.
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6. Strategic Role of China in Kazakhstan’s

Energy Sector

6.1. Key Points

e Since its independence Kazakhstan has pursued a
“multi-vectoral” approach in its energy development strat-
egy, seeking diversity both in sources of investment cap-
ital for upstream development and pipeline construction
as well as in markets for its energy exports (and related
transport routes). Although oil output from early major
projects involving Kazakhstan'’s, Russian, and interna-
tional oil company investors reached outside markets via
pipelines largely traversing Russia, over time Kazakhstan's
geographic proximity and economic complementarity with
China (Kazakhstan as a major hydrocarbon producer; Chi-
na as a major hydrocarbon consumer) have meant that oil
and gas pipelines to China can serve as logical alterna-
tives for diversifying the country’s exports.

e A substantial number of Chinese companies, both state-
owned and private, are involved in Kazakhstan's energy
development, in activities mainly focused upon hydro-
carbons, including upstream development and pipeline
construction, as well as domestic oil refining and gas
processing. The most significant Chinese investor is state-
owned China National Petroleum Corporation (CNPC),
followed by state companies China International Trust
and Investment Corporation (CITIC) and China Petroleum
and Chemical Corporation (Sinopec). As energy-sector co-
operation between the two countries gained momentum
after 2000, the Chinese equity share in Kazakhstan's oil
production increased rapidly, reaching about 25% in 2009.
Although this share has now leveled off, China remains
a key strategic partner in the energy sector, and could
play an important role in future projects (e.g., Kashagan's
Phase 2); it is also the largest market for Kazakhstan’s
uranium exports.

e Chinese companies currently participate in four significant
hydrocarbon-producing assets in addition to many smaller
ones. Because these assets mostly involve mature fields,
the potential for production growth is limited; in fact,

their aggregate output has been declining in recent years.
However, this might change following CNPC’s acquisition
of an ownership stake in the Kashagan field, which could
substantially increase Chinese production if the field’s
Phase 2 development is sanctioned. Unlike oil and gas,
for which export pipelines to China are already operational
and potential exists for future expansion, the prospects
for exports of coal or electricity from Kazakhstan to China
appear limited.

e The Chinese government appears committed to a mo-
mentous shift in the country’s macroeconomic policy pri-
ority, away from an investment-led growth strategy based
on exports of manufactured goods toward one focused
more on increased domestic consumption and expanded
tertiary- and quaternary-sector activity. This has major
implications for rates of national GDP growth and ener-
gy consumption, which are expected to moderate as a
consequence. The widely accepted notion that escalating
Chinese demand will continue to support rapidly rising
imports of a wide range of energy commodities now re-
quires recalibration, which will have major implications for
commodity exporters worldwide, including Kazakhstan.

e Technological advances in ultrahigh-voltage (UHV) trans-
mission of electricity have enabled China to rapidly in-
crease power generation in its interior provinces using
previously untapped coal, hydro, and other energy sources
for the purpose of supplying power to demand centers in
coastal provinces. This UHV power is cost competitive
with coal-fired generation in the coastal provinces as well
as imported LNG. UHV transmission thus also will con-
tribute to slowing growth in China’s energy imports from
neighboring countries relative to the recent past. Howev-
er, many existing supply arrangements should continue,
reflecting China’'s commercial and strategic interests as
well as a desire for supply diversification.

6.2. China and Kazakhstan’'s Geostrategic Location

One of the key trends shaping global energy markets in the
last two decades has been the emergence of China. This
chapter evaluates how Kazakhstan's location between two
powerful neighbors—Russia and China—creates both con-
straints and opportunities in the energy arena. Since the
disintegration of the Soviet Union, Kazakhstan has taken
great strides in energy infrastructure development, but that
infrastructure still reflects the legacy of an earlier period in
which Kazakhstan and Russia were involved in numerous
forms of shared cross-border activity as constituent republics
of the USSR. This is reflected, for example, in the layout of
Kazakhstan's regional electricity grids, deliveries of Russian
crude to the Pavlodar refinery, processing of Karachaganak
condensate in Orenburg, and the routing of export pipelines
through Russia. The 2015 launch of the Eurasian Economic

Union (EEU) is designed to lead to even greater cooperation
and integration, and may lead to the eventual harmonization
of prices, tariffs, and other regulatory and technical standards
in its member states.

It is unlikely that Kazakhstan and Russia will become each
other’s major energy trading partners,’ since both have
abundant supply and are major energy exporters. However,
Kazakhstan's other large neighbor, China—with a population
of over one billion and still-growing energy needs—clearly
appears to be a complementary partner, both as an export
market for its raw materials and as a source of investment
capital for upstream development and infrastructure, such
as pipelines, for delivering Kazakhstan's production to its
markets. This is evidenced by the fact that Chinese compa-

T A possible and somewhat limited exception is Kazakhstan's exports of coal to Russia (see Chapter 8).



nies (led by CNPC) now source about 400,000 b/d (20 MMt)
of oil output from investments in fields in Kazakhstan, and
CNPC has acquired an 8.33% stake in the Kashagan offshore
megaproject (see below). In addition, an oil export pipeline to
China has been in service since 2005, and a large gas export
pipeline system from Central Asia, to which Kazakhstan is
eventually expected to supply some gas, has been in opera-
tion since 2010.2

In addition to the commercial benefits of energy trade be-
tween Kazakhstan and China, such trade is an important
element in China’s efforts to diversify its sources of supply,
reflecting national security considerations. By importing en-
ergy from many countries and through a variety of transport
modes (e.g., pipelines, tankers), China seeks to avoid over-
reliance on any specific supplier or world macro-region. It is
particularly keen not to rely too heavily on sources that are
potentially susceptible to disruption (e.g., those that must
transit areas of geopolitical tension such as the South China
Sea, traverse key global shipping chokepoints such as the
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With respect to consumption growth, China’s energy de-
mand growth is moderating as annual rates of GDP growth
decelerate from 10.45% (2010) to 7.35% (2014); without ad-
ditional stimulus, GDP growth may fade to 6.5% in 2015.% By
the end of 2014, a confluence of factors—including slowing
residential construction, the onset of reforms in the energy
sector including those affecting natural gas pricing, mild

Straits of Malacca or Hormuz, or take land routes [pipelines]
that must pass through third [transit] countries). We reem-
phasize the strategic importance of diversification to China
as one of its overall key energy policy goals.

However, developments within China also affect its energy
imports. China is in the midst of a transition from an ex-
port-led growth model to one in which growth is based in-
creasingly on domestic consumption. This is being accompa-
nied by a deceleration of very rapid rates of annual economic
growth compared to the past (see Figure 6.1).> Due to the
significant overall volume of Chinese consumption, this shift
will exert downward pressure globally on the prices of many
industrial commaodities, including oil and gas; although China
will remain the biggest market for many of these commod-
ities, there will no longer be the high growth in demand for
them that has been typical over the past decade. While the
decreased rates in China’s consumption growth have the po-
tential to moderate energy prices in the years ahead, so does
the emergence of new sources of energy supply within China.
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summer weather—Iled to an oversupply of LNG in China’s
eastern coastal provinces, declining consumption of fuel oil
and petroleum coke, an excess of refining and electric power
generation capacity, and a glut in coal accompanied by fall-
ing coal prices.®* Demand growth in 2014 for oil (2.5%) and
electric power (4%) were well below recent-year norms (6.5%
and 12%, respectively), and coal consumption decreased by

2 Kazakhstan's gas exports will feed into the third string of the Central Asia—China natural gas pipeline. It is not clear at this time
when the first gas deliveries via this pipeline to China will begin; small amounts of Kazakh gas have been exported to China since
2013 via a small local pipeline in eastern Kazakhstan.

3 Average annual per capita GDP growth in China over the past three decades has been in the range of 6-10%, the longest such period
of sustained high growth ever recorded.

4 |HS Energy, Life after the Super Cycle: China’s Energy Oversupply Casts a Global Shadow. China Energy Watch, December 2014.

5 Declines in fuel oil demand are mostly due to lower use as a feedstock by China's independent refiners, largely being displaced by
crude oil. China has historically been a net importer of petroleum coke, consumed most heavily in the metallurgical sector. That sector
has fared particularly badly during the recent economic growth deceleration, so that in August 2014 China became a net exporter for
the first time since 2011. In the electric power and refinery sectors, rates of capacity build (calibrated to meet the needs of the old
export-based economy) over the past 3-4 years have greatly exceeded rates of consumption growth. Electric power consumption



2.2% as increasing amounts of electric power were from
hydrogeneration (see below).¢ Many of the factors behind the
2014 commodity slowdown are temporary, although when
stronger demand returns it will remain muted by the stan-
dards of recent history. The conventional wisdom that China
could always absorb spare global capacity in a variety of
energy commodities is now called into question. For example,
the country’s imports of coal may already have peaked.

New sources of supply within China also will have an impact
on energy imports. More specifically, technological advances
in the long-distance transmission of extrahigh-voltage (EHV)
and ultrahigh-voltage (UHV) electricity in China—from source
regions of coal, hydro, and renewable energy in the country’s
interior to demand centers on the coast—have made such
power competitive on a cost basis with imported LNG and
pipeline gas as well as with electricity generated locally at
coal-fired power plants.” Although this has implications for
China’s imports of natural gas as well as its domestic coal
consumption, it is unlikely to reverse most existing arrange-
ments, as discussed below.?

In addition to further expanding and diversifying the sources
of energy supply to meet electric power demand, EHV and
UHV generation enable China’s government to address urgent
air quality issues in the heavy populated eastern provinces by
shifting the sites of power generation to interior locations.
Development of heavy industry in air pollution control areas
in the east is restricted, including a ban on permitting for new
coal-fired stations, steel foundries, cement and petrochemical
plants, and nonferrous metal smelters. Existing plants are
subject to stricter emissions regulations and enforcement.
In Beijing, coal-fired power plants are being phased out al-
together. The first such plant was closed in July 2014, with
the three remaining plants scheduled for decommissioning
by 2016.

In concert with environmental policy, the volume of long-dis-
tance power transmission moving across China has ramped
up rapidly. UHV lines only began transmitting significant
volumes of coal-generated power from far western China
in 2012. Yet in just a few short years, the power supply from
UHV lines has already overtaken the supply generated from
either gas turbines or nuclear plants. With this technological
bottleneck broken, further ramp-up of long-distance power
transmission is occurring rapidly.

Whether from hydroelectric sources in southwestern China or
from coal and wind in north-central and far western China,
high-voltage power transmission has already transformed the
supply mix and greatly reduced the need for new coal-fired
power stations in coastal China. The share of long-distance
power transmission in China’s total coastal power supply is
expected to increase from the current 7% to about 16% in
2020. The total volume of power sent over long-distance lines
now exceeds 500 terawatt-hours annually.

The increase in long-distance power transmission volumes
has been made possible by heavy investment in the high-volt-
age network. The total length of long-distance transmission
lines in China increased from 6,000 km in 2006 to 39,000
km by mid-2014—nearly enough to circle the earth. An esti-
mated RMB 232 billion ($37.9 billion) has been invested in the
long-distance transmission network to date. Four new UHV
lines with a total capacity of 25 GW have come online since
the start of 2013, bringing the total number in operation to
eight. A further 12 UHV lines are expected to be added by
2020 to the existing eight, providing a total transmission
capacity of over 130 gigawatt-amperes (GVA) (Figure 6.2).

in China, for instance, grew by 4% in 2014, only one-third the 12% annual average growth rate for 2002-2011. Capacity addition
in Q3-2014, in contrast, was 8% year on year. This (at least temporary) oversupply in capacity in turn had an effect on coal prices;
the Chinese benchmark (Qinhuangdao FOB) price has fallen from RMB 540 ($88.18) per metric ton in September 2013 to RMB 462

($74.57) in April 2015.

6 Unlike the energy resources mentioned above, demand for natural gas (other than imported LNG, which fell 1.8% year on year for
the third quarter of 2014 and stayed flat in the fourth quarter of 2014) remained strong and grew by 10.3% in 2014.

7 Much of the discussion that follows is based on Alex Whitworth, Inland-to-Coast Power Transmission in China: A Growing Long-Dis-
tance Relationship, IHS Energy Decision Brief, China Energy, October 2014.

8 Absent from this discussion is the impact of the development of China’s domestic shale gas resource, believed to be one of the
largest in the world. However, initial optimism has been tempered somewhat by the greater depth of the resource (relative to North
American shale), and the lower than expected recovery rates obtained using hydraulic fracturing and horizontal drilling technologies.
The target level for shale gas production in 2020 has now been lowered from 60 billion cubic meters (Bcm) to 30 Bcm.
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Figure 6.2 Current state of power transmission in China

Stranded hydroelectric power is the main beneficiary of UHV
to date. China is the largest hydro power generator in the
world, but has tapped only just over half of its technically
feasible hydro resources. Expansion had been constrained
by geography until recent progress in “hydro-by-wire” UHV
technology. The country added 70 GW of hydropower ca-
pacity in southwestern China over the past five years alone,
with about half designated for export through UHV lines.
Five of China’s eight UHV direct current lines unlock stranded
hydropower, generating large energy flows to the coast. With
an estimated feasible potential for 200 GW of further hydro
development in southwest China, including in Tibet, further
ramp-up is expected.

Compared to hydro-by-wire, there are at present relatively
few coal-based long-distance transmission lines (coal-by-
wire). But this number is expected to increase rapidly in com-

ing years. Four coal-by-wire projects were approved in 2014
by the National Energy Administration (NEA), and at least
another two approvals are expected in 2015. China’s coal
resources are increasingly concentrated in north and north-
west China, particularly in Xinjiang and the Ordos basin in
Inner Mongolia. Government policy has strongly encouraged
mine-mouth power generation and transmission because it
can use cheaper inland fuel resources, decrease the costs
and environmental impacts of transporting coal, and reduce
pollution on China’s densely populated coast.

A significant driver for the ramp-up of long-distance UHV
power transmission is cost. Taking into account transmission
tariffs and losses, the delivered cost (to China's coastal prov-
inces) of imported hydro-by-wire is comparable to local coal-
fired power, while coal-by-wire is slightly cheaper.® Long-dis-
tance transmission, along with nuclear, is a cost-effective

2 The hydro-by-wire calculation is based on published regulated transmission tariffs, while the coal-by-wire is based on a cost-plus

levelized cost tariff estimate.



option for replacing local coal-fired generation in China’s
coastal regions. Gas-fired power, including that using LNG, is
about double the cost of coal-fired and hydroelectric power
imported over UHV lines, which means the future of gas in
the power sector faces some uncertainty.’®

Another potential competitor to imported pipeline gas and
LNG in China’s eastern regions is synthetic natural gas (SNG)
derived from coal.'" “Stranded” coal deposits, remote from
China’s rail network, appear to be a very low cost raw material
that can be converted into gas and transported by pipeline
to eastern demand centers.'? IHS Energy calculations of the
economics of an existing SNG plant in eastern Inner Mongo-
lia indicate that given a 75% utilization rate the break-even
cost for production and delivery to Beijing is around $8 per
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MMBtu (ca. $280 per thousand cubic meters [Mcm]). This is
well below the Beijing citygate price for incremental demand
(above the 2012 gas consumption level) of $13-14 per MMB-
tu ($470-%$500 Mcm). At this price, SNG plus transportation
cost is competitive against pipeline imports as well as LNG
at the demand centers along the coast. The technology is
still somewhat in the developmental stage, and adoption
has been slowed by a rather lukewarm response by the fed-
eral power regulator, the National Development and Reform
Commission (NDRC), starting in the period 2010-2012. None-
theless, by mid-year 2014, the inventory of proposed SNG
projects under review by the NDRC had already reached 191
Bcm; nine projects (>60 Bcm capacity) have received prelim-
inary approval and three, with a combined annual capacity of
3.1 Bcm, already are in operation (Figure 6.3).
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Figure 6.3 Coal-sourced synthetic natural gas in China

Source: IHS Energy
Note: CNOOC = China National Offshore Oil Corporation

SNG transport to demand centers is expected to rely upon
a combination of dedicated SNG pipelines and the existing
natural gas pipeline transportation infrastructure. Both the
China Petroleum and Chemical Corporation (Sinopec) and
the China National Offshore Oil Company (CNOOC) have
announced plans to construct long-distance dedicated SNG
pipelines from sites of production (Xinjiang, Inner Mongo-
lia) to demand centers in central and eastern China. One of
these, Sinopec’s Xinjiang-Guangdong-Zhejiang (Xin-Yue-Zhe)
pipeline, has already received official approval (Figure 6.3). In
addition, if certain processes (e.g., catalytic hydromethani-
zation) are incorporated into the SNG production train, the
methane content can be elevated to the point where it can be
fed directly into the existing natural gas pipeline transmission

network. For example, CNPC'’s Yining-Khorgos SNG pipeline
in Xinjiang, completed in September 2012, connects directly
with China’s third West-East gas pipeline string, expected to
become operational in late 2015.

Despite the cost advantages of UHV power and SNG, they
are not poised to displace gas-fired generation any time soon.
China’s energy policy is governed by multiple considerations
in addition to pricing, not least of which is the improvement
of air quality in the densely populated coastal provinces (as
discussed above). Hydro-by-wire, which accounts for the ma-
jority of current long-distance power transmission, greatly re-
duces air pollution emissions compared to fossil fuel combus-
tion. Even coal-by-wire has major environmental benefits, and

10 See LNG's Unconventional Competition in China: Long-Distance Power Transmission, IHS Energy Insight, 30 September 2014, p. 5.

1 SNG should not be confused with syngas (sintez-gaz, or “manufactured gas”), widely utilized in much of the world until the mid-20th
century and containing large quantities of C, and H,. Syngas is used to produce SNC.

12 See Zhouwei Diao and Jenny Yang, Coal-Based Synthetic Natural Gas: The Bridging Supply Source for China? IHS Energy Decision
Brief, China Energy, October 2014. Some technologies involved in the process, which involves gasification of a coal slurry, gas cleanup
and shift, methanization, and SNG dehydration and compression (ultimately yielding a product that is over 90% methane), have been
known for quite some time, but there has been little previous experience in commercial-scale operations.



although generation emits a similar level of pollution to local
coal-fired generation, the strategy effectively keeps pollutant
emissions in remote and more sparsely populated northern
and northwestern China, greatly reducing the exposure of the
population. Furthermore, wind power is being developed to
bundle with coal-by-wire, potentially contributing over one-
third of power-by-wire (UHV) volumes and further improving
the environmental benefits of transmission. Environmental
issues pose a greater uncertainty to the large-scale devel-
opment of SNG. SNG production consumes large volumes
of water, which is almost completely used up in the process,
and there is also a greenhouse gas (GHG) impact owing to
the carbon dioxide (CO,) emissions and methane leakage.

Arguably an even more important goal of energy policy is
national energy security through diversification of supply
sources. Although China will continue to rely on imported
oil to meet growing transportation demand, the share of
oil in power generation is insignificant. In power generation,
long-distance UHV transmission contributes to national en-
ergy security by bringing new domestic energy resources
to market at reasonable cost and slowing energy import
growth. It also provides a means of offsetting costly imports
of LNG and pipeline gas (as well as local generation from
renewable energy) by making available other, cheaper power
sources such as hydro and coal, all within the same unified
distribution network.

The relatively high cost of imported natural gas has so far not
prevented considerable capacity build-out of gas-fired units
on the coast, and this is expected to continue. To some ex-
tent, gas-fired power generation is complementary to UHV in
that it provides a flexible response to unexpected peak loads

6.3. Milestones in China’s Participation

The history of Kazakhstan's oil industry since the 1990s
is characterized by a search for diversity in investors and
export routes—a multi-vectoral approach to both upstream
development and export pipelines. Lacking a developed in-
digenous oil industry, a sizeable services and supporting
manufacturing base (like Russia), or the capital to undertake
expensive upstream projects, Kazakhstan opened its resource
base to foreign investors for development, particularly for
its most complex fields (e.g., Tengiz and Karachaganak) and
offshore areas.

China became involved in Kazakhstan’s energy sector shortly
after this initial opening to foreign investors. Despite the early
westward orientation of oil and gas export flows involving
projects with Russia and IOC partners, Kazakhstan's geo-
graphic proximity to China meant that over time oil and gas
pipelines to China increasingly came to be seen as logical
alternatives for diversifying the country’s exports. Moreover,
Kazakhstan's interest in oil-and-gas-sector investment and
China’s interest in gaining access to Kazakhstan's energy
resources led to Kazakhstan opening its market to a wide
array of activities for Chinese companies. On the upstream
side, Chinese companies have invested sizeable sums, often
in projects that had not attracted other investors, and have
become one of Kazakhstan's key strategic partners in the
process. Chinese companies to date have invested in a broad
range of activities that include:

and line outages and thus can demand a premium over other
forms of generation to provide supply security. But because of
underlying economics, while nuclear, coal, and UHV transmis-
sion are targeted for high-utilization baseload operation, gas
is increasingly used for peaking and mid-merit generation.

Finally, it is useful to keep in mind that China has a long-term
commercial and strategic interest in energy imports from
neighboring countries—particularly in Central Asia—that
transcends energy development per se, extending to broad-
er trade and regional security initiatives. Ongoing business
relationships between Chinese and Central Asian companies
in the energy sector, for instance, will likely support a certain
level of imports going forward, regardless of strictly eco-
nomic considerations. China is keen to avoid over-reliance on
sources of supply from any particular part of the world, or (as
noted above) that must negotiate key global transit choke-
points (such as the Straits of Malacca or Hormuz). This makes
pipeline gas deliveries from Myanmar and Central Asia and
LNG and future pipeline gas deliveries from Russia a welcome
source of diversification. Chinese officials may also perceive
that joint participation (for example, between Chinese and
Kazakh companies) in upstream energy development and
pipeline construction affords enhanced supply security. In
Kazakhstan, in addition to the role of wholly owned CNPC
subsidiary Trans-Asia Gas Pipelines, Ltd. and the China De-
velopment Bank in financing the Beyneu-Bozoy-Shymkent
pipeline—which will deliver western Kazakhstan gas into Ka-
zakhstan’s section of the Central Asia-China gas pipeline—
Chinese companies are actively involved in Kazakhstan's
upstream hydrocarbon industry. The Chinese equity share of
Kazakhstan's oil production had risen from only a couple of
percent in 2000 to almost one quarter by 2012 (see below).

in Kazakhstan’s Energy Sector

e both onshore and offshore upstream assets
(for oil and gas production for supply to China)

e a cross-border oil pipeline dedicated to the Chinese
market

e both domestic and transit gas pipelines, including pipe-
lines that cross Kazakhstan from Turkmenistan and Uz-
bekistan to China

e a domestic refinery (Shymkent), and

e a domestic gas processing plant (the Zhanazhol plant,
which belongs to the field operator CNPC-Aktobemunay-
gaz).

As energy-sector cooperation between the two countries
gained momentum, particularly in the oil sector, the Chi-
nese equity share of Kazakhstan’s oil production increased
rapidly, reaching 25% by 2009, albeit decreasing slightly in
subsequent years (Figure 6.4). The most significant Chinese
investor is state company China National Petroleum Corpora-
tion (CNPC), followed by state companies China International
Trust and Investment Corporation (CITIC) and China Petro-
leum and Chemical Corporation (Sinopec), but this includes
many other smaller private Chinese companies as well.
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The wide range of Chinese state and private companies in
Kazakhstan is unusual in respect to foreign investment in the
country. Probably no other country has as diverse a group of
investors represented. Also, Chinese investors are present
across the entire country, not just in the western hydrocarbon
region, in contrast to the international oil majors. In addition,
a key goal for Chinese investors in Kazakhstan is to secure
overland deliveries of energy resources for China, augment-
ing maritime shipments, which means that they are not as
focused on purely economic aspects of the projects, such as
rates of return and pipeline netbacks.

6.3.1. Four significant onshore producing assets

1. CNPC-Aktobemunaygaz operates two fields, Zhanazhol
and Kenkiyak. CNPC paid $325 million for a sizable stake
in this asset in 1997, purchasing the remaining shares in
2003 for $150 million. It pledged to invest a further $4
billion, including in associated infrastructure. In 2014,
CNPC-Aktobemunaygaz produced 5.0 MMt (101,300 b/d)
of liquids."

2. CNPC acquired 100% of Canadian-registered PetroKa-
zakhstan Kumkol Resources Inc. (PKI) in 2005 for $4.18
billion. CNPC then faced pre-emption claims by KazMu-
nayGaz (KMGQ) E&P, and CNPC’s stake subsequently was
whittled down to 67%, with KMG E&P holding the rest.
PKI controls the South Kumkol field through 100% own-
ership of PKI Kumkol Resources, while the North Kumkol
field is operated through the 50/50 Turgay Petroleum JV
with Russia’s LUKOIL. PKI also has a 50% stake in Kaz-
GerMunay (KMG held the other original 50%), operating

Chinese companies currently participate in four significant
producing assets along with many smaller ones. Although
the four main assets in aggregate accounted for roughly
15.7 MMt (314,300 b/d) of liquids production (~19% of Ka-
zakhstan’s total) in 2014, because they mostly involve mature
fields, prospects for their production growth are limited. The
actual amount invested by these Chinese companies thus
far has involved several billion dollars, including the cost of
asset purchases and subsequent expenditures developing the
upstream and pipeline projects, as well as sizable Chinese
state loans that were extended to the Kazakh counterparties
involved in these projects. The four major upstream assets
are summarized below.

three fields in the South Turgay Basin: Akshabulak, Nuraly,
and Aksay. In 2014, PKI produced 2.2 MMt (44,400 b/d)
of liquids.™

3. CITIC, China’s premier state investment vehicle, paid
$1.97 billion in 2006 for the assets of Canada-based
Nations Energy (CCEL Karazhanbasmunay), which op-
erates the Karazhanbas oil field in Mangistau Oblast. In
2007, KMG E&P acquired a 50% stake, leaving CITIC with
50%. In 2014, CCEL Karazhanbasmunay produced 2.1
MMt (42,808 b/d) of liguids.

4. CNPC bought a 50% stake in MangistauMunayGaz (MMG)
in 2009 for $ 1.4 billion from Central Asia Petroleum (CAP).
KMG owns the other 50%. MMG's (heavy) oil production
comes from two onshore fields in Mangistau Oblast, Ka-
lamkas and Zhetybay. In 2014, MMG produced 6.3 MMt
(119,000 b/d) of liquids.’®

3 The Zhanazhol field also has sizeable associated gas production, and CNPC has built a sizable gas processing plant at the field; in
2014 gas shipments from the field began flowing south through the Bozoy-Shymkent section of the pipeline, initially supplying the

domestic market in southern Kazakhstan.

4 As part of the PKI deal, CNPC also acquired a 50% stake in the 5.25 MMt per year (105,000 b/d) Shymkent refinery, with KMG holding
the other 50%. It is currently undergoing refurbishment and its capacity is expected to rise to 6 MMt per year (120,000 b/d) by 2016.

15 As part of the MMG acquisition by CNPC, Kazakhstan received a $10 billion loan: CNPC extended $5 billion to KMG, while China’s
Export-Import Bank lent another $5 billion to the Development Bank of Kazakhstan (DBK). The CNPC loan helped KMG pay for its
share of MMG. The loan to DBK helped facilitate the purchase of Chinese equipment.



6.3.2. Smaller onshore producing assets

Partial and whole Chinese ownership is also significant in
many smaller onshore assets, which in aggregate weigh sig-
nificantly in terms of their potential contribution to future na-
tional output growth. As of 2014, a total of 15 smaller Kazakh
oil producers have at least some Chinese ownership. Together
these 15 entities produced an aggregate 6.0 MMt (120,000
b/d) of liquids in 2014. Several of the more prominent include:

1. Buzachi Operating Company (now owned 50-50 by CNPC
and Sinopec), with an output of 2.0 MMt in 2014;

2. KuatAmlonMunay (KAM) (originally owned by the Berlanga

6.3.3. Chinese role in Kashagan development

BG’s negotiations with CNPC and Sinopec in 2003 to sell
its 16.67% stake in Kashagan were one of the reasons that
led to the passage in November 2004 of the government
priority/pre-emptive right amendment to the Subsoil Law.
This amendment gave Kazakhstan the right to pre-empt the
acquisition of shares in producing assets, and the government
prevented a BG sale to the Chinese companies. In the event,
50% of BG's Kashagan stake (or 8.33%) was bought by KMG
in 2005 and the remaining 50% was split among the existing
Kashagan partners.

Post-2004, however, the willingness of Chinese companies
to pay a premium for Kazakh assets increased the pre-emp-
tion costs for KMG. Moreover, through 2013 the government
began to shift subsoil ownership back into Kazakh hands
where possible, which also somewhat limited the possibilities
of Chinese investors in the country. This policy appeared to

Group, which sold it in 2009 to CNPC and private company
Zhen Hua Oil Co.), with an output of 663,200 tons in 2014;

3. Kazakhoil-Aktobe (now 100% owned by Sinopec after
several changes in ownership), with an output of 838,000
tons in 2014,

4. KaraKudukMunay (KKM) (100% owned by Sinopec), with
an output of 810,500 tons in 2014;

5. CNPC-Ai-DanMunay (ADM) (100% owned by CNPC), with
an output of 360,340 tons in 2014.

end in August 2013, however, when KMG pre-empted the
purchase of ConocoPhillips's 8.39% stake in Kashagan to
Indian company ONGC, and then turned over an 8.33% stake
in the Kashagan offshore field to CNPC. The reported price
was $5.4 billion. The balance of the shares remained with
KMG, which now holds the largest share (16.88%) of the
Kashagan project.

At present, Kashagan may be the only Kazakh field with a
Chinese shareholding that has significant production upside
potential. While the current Chinese equity share in Kazakh-
stan’s total oil production is about 24% (see Figure 6.4),
this position could increase substantially if phase 2 of the
Kashagan project is sanctioned, as well as development of
other smaller offshore fields in the license area of the North
Caspian Operating Company (NCOC), which operates the
Kashagan field.

6.4. Kazakhstan-China Oil Export Pipeline

In addition to cooperation in the development of upstream
assets, Kazakhstan and China also have collaborated in the
construction of pipeline infrastructure in Kazakhstan to fa-
cilitate hydrocarbon exports to China. Kazakhstan launched
the first stage of its cross-border oil export pipeline to Chi-
na—the 962-kilometer, 10 MMt per year (200,000 b/d) Ata-
su-Alashankou pipeline—in December 2005. The $ 700 mil-
lion pipeline was built as a 50-50 joint venture between KMG
subsidiary KazTransOil (KTO) and CNPC subsidiary China Na-
tional Corporation for Exploration of Oil and Gas. Thus, while
Chinese companies continued acquiring upstream oil assets
to help provide pipeline fill, the October 2005 PKI acquisition
was seen as critical for Atasu-Alashankou, as it provided the
closest source of supply. Furthermore, PKI's production base
was already connected to KTO’s eastern pipeline system,
so it could be rerouted into the Atasu-Alashankou pipeline
to China.

However, the erosion of CNPC’s oil supply base of Kumkol
crudes from PKI through splits with KMG (see above) as well
as commitments to supply the Shymkent refinery made filling
the pipeline challenging. An additional hurdle was the high
paraffin content of PKI's Kumkol crude, which meant that
Russian oil imports were required (through the Omsk-Pav-
lodar-Shymkent pipeline) to blend with PKI crude in Ata-
su-Alashankou.

The Atasu-Alashankou link to China’s western border was

planned to be part of a much longer 2,200-kilometer
(Atyrau-Kenkiyak-Atasu-Alashankou) oil route that started
at the Caspian Sea and would carry 20 MMt (400,000 b/d)
annually, planned to eventually ramp up to 40 MMt (800,000
b/d). The second stage of the project—the 794-kilometer
Kenkiyak-Kumkol link—was completed in July 2009. The
other piece of the pipeline—the 450-kilometer Atyrau-Ken-
kiyak link—was completed in 2004, but runs in reverse mode
from Kenkiyak to Atyrau for now. A decision has been made
to change the pipeline’s direction (from Atyrau to Kenki-
yak), which may be implemented in 2016. Thus the Kazakh-
stan-China pipeline should be physically able to carry oil
to China from fields in western Kazakhstan's Atyrau and
Mangistau oblasts, with a capacity of 20 MMt (400,000 b/d)
over the entire length.

While current calculated netbacks to ship oil from Atyrau to
Alashankou would be among the lowest among available
export routes for producers in western Kazakhstan, this will
not necessarily be a disincentive for Chinese producers, who
are motivated by the opportunity to ship their oil to China.
Still, oil from other producers in western Kazakhstan will flow
to China only if a better price is offered on the Kazakh-Chi-
nese border. However, two trends are at work that on bal-
ance should work in the direction of increasing netbacks for
Kazakh exports to China. The two major components that
determine netbacks are transportation costs and delivered
prices offered to exporters at the border. Transport costs on



the Kazakhstan-to-China export route for crude oil have been
falling (e.g., by 14% between 2005 and 2014), as the build-
out of pipeline segments of the Kazakhstan-China pipeline
(Atasu-Alashankou and Kenkiyak-Kumkol) enabled pipeline
transport to increasingly displace more expensive rail deliv-
eries. Transport costs should decline still further in the near
future, as the reversal of flow on the final segment of the
pipeline (Atyrau-Kenkiyak) will establish a complete pipeline
route from western Kazakhstan to the Chinese border. Plans
call for the establishment of a “competitive” unified tariff for
the entire route.

More importantly, developments are promising as well with
respect to the second netback component, the China deliv-
ered-at-place [DAP] price for crude. The DAP is currently tied
to Brent with a lag, and historically has been lower and less
responsive to world crude price fluctuations than other prices
that Kazakh exporters have earned (e.g., Brent, Urals Blend,
CPC Blend). In part this was because the DAP was the product
of China’s internal economic calculations, which placed caps
on prices to promote domestic economic development and
to boost consumers’ purchasing power. Also, with Xinjiang
long on both crude and products, the acquisition price for
crude at the refineries in Xinjiang was designed to make
their products competitive in coastal markets after sizable
transportation expenditures. However, the precipitous decline
in the world oil price since mid-2014 now opens the window
for China’s leaders to proceed with long-planned reforms of
the oil pricing mechanism, perhaps linking the DAP for Kazakh
crude more strongly to competing world prices during a time
when lower prices will exact less of a toll on the Chinese
economy and population. Over the longer term, as oil supply
and demand reach a new equilibrium, a revised Chinese DAP
price should be more competitive than in the past relative
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to the other prices Kazakh producers obtain for export, thus
improving the netback.

Crude exports to China through the Atasu-Alashankou pipe-
line held at 11.8 MMt (235,000 b/d) in 2014, about the same
amount as in 2013, but the bulk of this flow is now consid-
ered to be Russian crude rather than Kazakh. In January
2014, Russian state company Rosneft began deliveries of 7
MMt (140,000 b/d) through the Atasu-Alashankou pipeline
under the terms of a swap deal with Kazakhstan. Russian oil
shipments amounted to 7.0 MMt (140,000 b/d) last year, so
theoretically “Russian” shipments accounted for about 60%
of the overall volume, while “Kazakh” shipments amounted
to 4.8 MMt (96,000 b/d)."¢ Currently, Kazakhstan has a major
challenge securing crude for the pipeline given flat national
production (and especially declining output in Aktobe and
Kyzylorda oblasts, the key sources of supply for eastern ex-
ports) and the need to supply both the Shymkent and Pav-
lodar refineries.

In May 2014, Kazakhstan and China agreed to eventually
expand flows through the Kazakhstan-China pipeline to 40
MMt per year (800,000 b/d), and even build a second string to
the existing pipeline. The key issue is the availability of crude.
These plans are probably contingent upon developments at
the Kashagan field.

IHS expects Kazakhstan's crude oil exports to China to reach
about 24 MMt (480,000 b/d) by 2035, with the total flow to
China via Kazakhstan (including Russian transit crude) reach-
ing about 31 MMt (620,000 b/d) by that time. This will be one
of the key areas of growth in Kazakhstan's exports, along
with CPC expansion and the trans-Caspian route via Azer-
baijan and the Baku-Tbilisi-Ceyhan pipeline (see Figure 6.5).
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Figure 6.5 Outlook for Kazakhstan’s crude oil exports by route (October 2014 base-case)

6 However, about 5 MMt of the incoming Russian crude is physically delivered to the Pavlodar refinery, with this volume being swapped
for Kazakh oil delivered at Alashankou. So the crude blend delivered at Alashankou physically includes only about 2 MMt of Russian

crude (17%) of the total.



6.5. Gas Pipelines and Gas Processing Plants

TOO BBS, a joint venture between KMG subsidiary KazTrans-
Gaz and CNPC subsidiary Trans-Asia Gas Pipeline, is building
the Beyneu-Bozoy-Shymkent pipeline. The pipeline ties into
Line C of the Central Asia Gas Pipeline (CAGP) network, to
eventually supply exports to China. Currently, the pipeline
delivers gas for domestic consumption, and it remains unclear
when large-scale Kazakh gas exports to China will start,
given the lack of available production to supply both the
domestic market and exports (see the gas section in Chapter
7 of this Report).

The Beyneu-Bozoy-Shymkent pipeline will initially supply
gas to oblasts in Kazakhstan's south, where the govern-
ment intends to reduce long-standing import dependence
on Uzbekistan. Construction of the Beyneu-Bozoy-Shymkent
pipeline began in August 2012 and its estimated $3.8 billion
cost is being financed largely through loans from the China
Development Bank. The long-term plan is for the pipeline to

carry up to 15 Bcm per year (including the 5 Bcm of Kazakh
gas destined for export to China), but its initial capacity is 10
Bcm per year (essentially for the domestic market). Its initial
section (Bozoy-Shymkent) started up in September 2013,
while the remaining section, between Beyneu and Bozoy, may
not be operational until 2016.

Gas supplies for the Beyneu-Bozoy-Shymkent pipeline are
initially being sourced from Aktobe Oblast, including CNPC'’s
Zhanazhol gas processing plant. Other gas supply sources
may include CNPC and KMG's Urikhtau gas field and KMG's
Shagyrly-Shomyshty gas field. Zhanazhol was expected to
have available gas after the second and third trains of its gas
processing plant were completed by CNPC, which occurred in
2014. Additional gas for Beyneu-Bozoy-Shymkent will eventu-
ally be available from Atyrau and Mangistau oblasts, including
the Kashagan field.

6.6. Limited Prospects for Coal and Electricity Trade

Like Kazakhstan, China is a significant producer and con-
sumer of coal. Both countries have abundant reserves and
both annually rank among the top 10 producers in the world
in mine output (see Chapter 8). Indeed, China is by far the
world’s leading producer and consumer of coal. However,
growth in demand for coal is weakening in China for a num-
ber of reasons. First, in order to reduce air pollution in its
eastern cities, and honor the country’s recent commitment
to reduce its greenhouse gas emissions, China’s leaders have
announced their intention to cap coal consumption growth by

no later than 2020. Second, demand growth has also weak-
ened as a result of structural changes in China’s economy as
well as competition from a surge in alternatives, including
new hydroelectric generating capacity. Third, as noted above,
advances in long-distance transmission of electricity in Chi-
na via extrahigh-voltage and ultrahigh-voltage lines enable
electricity generated in interior regions with locally plentiful
hydroelectric, coal, natural gas, and wind energy to be effi-
ciently dispatched to demand centers in the east.

Trends in China’s Primary Energy Consumption

Chinese primary energy demand was 3.1 billion tons of oil equivalent (Btoe) in 2014, having grown by 3.5
times from 868 million tons of oil equivalent (MMtoe) in 1990 (see Figure 6.6). In particular, rapid growth oc-
curred between 2000 and 2010—year-on-year growth in demand equaled or exceeded 10% for four of those
years—during which primary energy consumption grew from 1.2 Btoe to 2.6 Btoe. China's primary energy
consumption is expected to continue growing through 2040, albeit at a slightly slower pace as China's popu-
lation and industrial growth rate declines. Thus, energy demand is expected to grow from 3.1 Btoe in 2014 to
4.3 Btoe in 2030, then reach 4.6 Btoe by 2040; i.e., an average annual growth rate between 2015 and 2040
of 1.5%. Thus, China’s primary consumption is expected to expand by about 50% between 2014 and 2040.
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Figure 6.6 Primary energy consumption in China by fuel source, 1990-2040

China relies on a combination of fuels to meet its
demand, but is particularly reliant on coal. Coal has
been the dominant fuel in China's energy mix, ac-
counting for about 65% of the total in 2014, and will
remain prevalent through 2040, although its share is
expected to decline to 47%. Coal demand has grown
rapidly since 2000, reaching 2.0 Btoe by 2014. IHS
forecasts that coal demand will peak in 2025 at 2.3
Btoe, before declining slowly to 2.15 Btoe by 2040,
as natural gas, nuclear power, and renewables con-
sumption gradually supplants coal. Industrial and
power generation sectors are coal’s largest consum-
ers: in 2014, coal accounted for 83% of total energy
intake in the power sector and 59% in the industrial
sector. Coal's share of primary energy hit a peak of
69% in 2012.

Natural gas consumption, on the other hand, has
grown steadily both in market share and in absolute
volume over time: in 1990, gas consumption was 12.8
MMtoe (accounting for a mere 1% of total primary
energy consumption), but by 2014 gas consumption
had grown to 154 MMtoe, or to 5% of the total. The
IHS outlook is for the share of gas, used primarily in
the industrial, power, and residential sectors, to reach
15.5% by 2040.

Oil is the second-most important fuel in prima-
ry energy consumption in China (535.1 MMtoe in
2014), but while consumption has grown over time
(rising from 117 MMt in 1990), oil's market share

has remained in the 17-20% range since 2000 and
is forecasted to remain so through 2040. China also
has hydro, nuclear, and renewables sectors, which in
2014 together accounted for approximately 5% of
total primary energy. Together, these three energy
sources are expected to account for about 16% of
primary energy consumption by 2040.

China relies heavily on imports of fuels to supplement
domestically-sourced energy supply, especially for
hydrocarbons. But since the early 2000s, China has
also imported some coal as well. Once a marginal oil
exporter, China currently imports more than 60% of
its total oil supply, primarily from the Middle East,
Russia/ClS, and other producers in the Asia-Pacific
region: in 2014, China imported 337 MMtoe of oil,
with the other 198 MMt produced domestically. With
Chinese production expected to peak in 2016, oil im-
ports are forecasted to reach nearly 460 MMtoe in
2020 and nearly 600 MMtoe in 2040. While Chinese
gas production covered demand until the mid-2000s,
rising demand has pushed imports up considerably.
In 2014 domestic production accounted for only 67%
of total gas demand. Gas imports also are expected
to continue to rise with the demand, reaching 180
MMtoe by 2030 and nearly 220 MMtoe by 2040.
China imports gas via pipeline from Central Asia (and
will eventually import gas from Russia) and as LNG
from a variety of countries, including Qatar, Africa,
and the Asia-Pacific region.

With China’s abundant and undeveloped energy reserves and
the government policy to stabilize and then reduce consump-
tion of coal, Kazakh coal will be competitive in Chinese mar-
kets only at prices equal or below those offered by Chinese

domestic coal producers—and these prices are now falling.
Taking transportation costs into consideration, Kazakh coal
would have to be sold at a much higher price than prevailing
domestic prices in China to break even.'” Hence, prospects for

70n 19 August 2015, the Qinhuangdao FOB price for 5500-kilocalorie per kilogram coal, widely used as a benchmark for the Chinese
coal market, was roughly RMB 410 ($64.20) per metric ton at the current exchange rate, down from RMB 480 ($75.02) at the same

time in 2014.



energy coal exports from Kazakhstan to the Chinese market
appear to be limited.

A similar situation appears likely for electricity exports from
Kazakhstan. Negotiations have begun with the Chinese on
exporting electricity to China. Kazakhstan's Energy Minister,
Vladimir Shkolnik, has reported that plans for the construc-
tion of an electricity transmission line from Kazakhstan's
Ekibastuz plant to the Hami substation in the Xinjiang Uygur
Autonomous Region in northwestern China would allow the
export of up to 6 GW of electricity to China. However, despite
advances in long-distance extrahigh-voltage transmission,
the distance from Ekibastuz to China’s major consuming
centers is prohibitive, and it would be difficult to compete
with indigenous generators in western China, who also have

6.7. Uranium Trade

The commercial relationship between China and Kazakh-
stan is particularly salient in the uranium trade. China is the
largest importer of Kazakhstan's uranium and accounts for
over half (56%) of Kazakhstan's total exports. Between 2010
and 2014, trade statistics show that China imported over 80
thousand metric tons (Mt) of uranium—or an average of 16
Mt annually, 70% of it from Kazakhstan. However, this level
of demand may not be sustainable over the longer term (see
Chapter 9.4). More specifically, China’s uranium imports have
increased much more rapidly than what is needed to meet
domestic demand growth, and the surplus has gone into
building up inventory; since 2010 the Chinese have undertak-
en the single biggest civilian uranium inventory build in the
world, which could exceed 70 Mt.

Key Recommendations

e Kazakhstan should continue to pursue a “multi-vectoral”
approach in its energy development strategy. This has im-
portant benefits in diversifying its sources of investment
capital for development, establishing alternative export
routes, and in securing access to an important market
for its energy exports.

e Akey element of this approach is Kazakhstan's engage-

ment with China, leveraging the strategic advantage
provided by its geographic location. With a population

access to vast untapped coal resources, and are much clos-
er to China's demand centers. Xinjiang has the largest but
least developed coal resources in China, which are just now
beginning to be fully explored (its 1.8 trillion metric ton re-
source base is 40% of China’s national total). As a result of
accelerated exploration activity, the province’s proven coal
reserves have nearly doubled since the mid-point of the pre-
vious decade, rising from 161 billion metric tons in 2006 to
312 billion tons in 2012.7® Rather than focusing on importing
large quantities of electric power, the Chinese government
plans to build power plants in northwest China to create jobs
and boost economic activity in this region during the present
period of decelerating economic growth (nationally) and rising
social tensions (regionally) over income disparities.

The rapid inventory growth can be interpreted as a prudent
step to support the nuclear power goals of the State Coun-
cil's Energy Development Strategy Action, which envisages
nearly a tripling of installed capacity between 2014 and 2020
(from 19 GW to 58 GW). However, inventory building cannot
be expected to continue indefinitely, and so the question
arises as to when and at what level China’s imports might
be scaled back. Estimated volumes that China is currently
importing exceed those traded on the world spot market, and
consequently have a major effect not just on Kazakhstan's
exports, but on prices in the global uranium market. However,
global demand for uranium is expected to increase over the
next two decades due to nuclear capacity additions in the
developing countries, so the prospects for exports remain
favorable through further diversification of trading partners.

of over one billion and still-growing energy needs, China
should remain a complementary energy partner, both as
an export market and as a source of investment capital
for upstream development and infrastructure.

e At the same time, as part of this “multi-vectoral” ap-
proach, it is important that Kazakhstan remain open and
attractive to other important global players, including
Europe, Russia, the United States, and other East Asian
countries.

18Estimates of Xinjiang's coal resource base and proven reserves are provided by IHS China Energy.









7. Oil and Gas Industry

7.1. Geology and Hydrocarbon Exploration

7.1.1. Key points

Hydrocarbon exploration in Kazakhstan has become mor-
ibund in recent years, with the onset of the down-shift in
activity coming well before the decline in global oil prices
and general upstream retrenchment: investment and drill-
ing activity have been waning for several years, and new
discoveries have been quite limited. This is apparently due
largely to above-ground issues, as Kazakhstan's geological
potential remains high; but much of Kazakhstan's remain-
ing potential is found in complex geological settings with
consequences for costs of any subsequent development.

In an attempt to revive this all-important activity, Kazakh-
stan is reviewing recognized international best practices
in administering subsoil use rights for subsequent imple-
mentation, and is moving forward with a new subsoil code.

Kazakhstan also is planning to replace its existing re-
source classification system (a legacy of its Soviet heri-
tage), with an international system. A major driver of the
change is to make the country more attractive to inves-
tors. Currently, much of Kazakhstan's mineral resource
base is already being calculated using both systems.

Kazakhstan has several petroleum basins with proven
hydrocarbon occurrences (the nomenclature of which
varies among different sources), among which the Pre-
caspian (North Caspian) Basin stands out as by far the
most prolific, with both the largest proven and potential
resources: the basin’s initial 2P (proven+probable) oil and
gas reserves comprise 79% of the country’s total. Other

7.1.2. Kazakhstan's petroleum basins

The basin nomenclature used in this section reflects that of

IHS. Kazakhstan's specialized geological analytical centers

63,10

001 010

170 110 Teniz depression

North Turgay basin

15,70

Precaspian basin

100 1.80
Ustyurt basin

A

400

030 Mangyshlak basin

095
o2 Aral basin

050 1.50
South Turgay basin

Figure 7.1.1

North Kazakhstan basin 00

‘{m

Chu-Sarysu basin

090 090 sedimentary basins
Syrdaya basin :

hydrocarbon basins include:

— Mangyshlak-Central Caspian

— North Ustyurt (Ustyurt-Buzachi and Aral basins)
— Turgay (South Turgay and North Turgay basins)
— Chu-Sarysu

— Zaysan depression

— North Caucasus platform (minor part of the basin’s
offshore sector in the Caspian Sea)

— Volga-Urals (southeastern margin).

Additionally, there are several prospective basins including:
— Syr-Darya basin

— Alakol depression

— Balkhash depression

— West and East Ili depressions (lli basin)

— Teniz depression

— West Siberian basin (extreme southern margin).

employ a different nomenclature that identifies 15 sedimen-
tary basins in Kazakhstan (see Figure 7.1.1.).

0 010

060
Pre-Irtysh basin %302

76,40

1
Zaysan depression 002 010

N

Alakol depression 030 030

Ba\khashdepress\on 003 040

22,70

llibasin 010 030

o060 1.10
Before comprehensive

study of Kazakhstan's

After comprehensive
study of Kazakhstan's
sedimentary basins

Recoverable hydrocarbons, total bin tons

Annual increments to oil reserves in Kazakhstan since 2003



Precaspian Basin and the Caspian Sea Offshore

The Precaspian (or North Caspian) Basin lies in Kazakhstan's
northwest area. Most of the basin’s territory is in Kazakhstan,
although its northwestern and western sectors are located in
Russia. Most of it is situated onshore, although the southern
margin extends offshore into the Caspian Sea.

The basin’s sedimentary cover is split into two major sec-
tions, the presalt (below) and the postsalt (above), separated
by a thick Kungurian (Lower Permian) evaporite layer. The
Kungurian salt forms large diapirs (salt domes) across most
of the basin, which can reach several kilometers in thickness
and present a significant complication in exploring the basin’s
most prospective section, the presalt. The presalt is com-
posed of Upper Paleozoic sediments represented primarily
by carbonate rocks, as well as some clastics. The postsalt
section consists of Upper Permian, Mesozoic, Tertiary, and
more recent formations dominated by clastic rocks.

The presalt carbonates comprise several regional plays, in-
cluding the Intrabasinal Carbonate Platforms, the Carbonate
Escarpments, the Cretaceous-Tertiary Carbonates, and the
Shelf Carbonates. The basin’s super-giant discoveries such
as Kashagan, Tengiz, Karachaganak, and Astrakhan/Ima-
shevskoye (the latter located mainly in Russia) belong to the
Intrabasinal play, which holds around 65% of the country’s
initial 2P hydrocarbon reserves. However, these reservoirs and
their fluids are characterized by several factors complicating
both their exploration and production, including the subsalt
occurrence, the great depths, the reservoir lithology (carbon-
ates), overpressure, and the presence of large quantities of
hydrogen sulfide in solution and non-associated gas.

The postsalt section’s potential is moderate in comparison
with the presalt; however, its small fields contain mainly oil,
which is sweet and occurs in much shallower clastic reservoirs
usually lacking overpressure. The basin’s first discoveries,
which date back to the late 19th century, were made in these
reservoirs.

The first discovery was made in 1892 at Karashungul in the
South Emba region in the southeastern Precaspian. In 1911,
an important discovery was made at Dossor, also in this re-
gion. Between 1911 and 1917, 11 producing wells were drilled
at Dossor, flowing at rates of between 1.5-525 metric tons
per day.

After the 1917 revolution and the ensuing civil war, exploration
did not resume in South Emba until 1923, and was concen-
trated on the postsalt formations until the late 1950s. A num-
ber of small, salt-dome related oil fields (e.g. Karaton, Munayly,
Terenuzuk, and others) were discovered during this period.

From the early 1960s, exploration moved to the basin's east-
ern part, where several larger discoveries were again made
in the postsalt (e.g., Kenkiyak). However, toward the end of
the 1960s, success rates had dropped significantly and the
exploration strategy had to be changed. The focus was on
an entirely new target, i.e., the presalt section, which had
remained completely unexplored until then. In the late 1970s,
several very important oil and gas condensate discoveries
were made within a short period of time, including Zhanazhol
in 1978 (0.9 billion barrels or 120 MMt), Karachaganak (1.1
Tcm of gas and 3.9 billion barrels [520 MMt] of liquids), and
Tengiz (7.8 billion barrels/1 billion tons) in 1979. The latter
two fields are among the world's largest.

A series of smaller discoveries followed in the 1980s and
early 1990s; toward the end of this period, with the growing
economic difficulties and the eventual break-up of the Soviet
Union, Kazakh organizations significantly reduced their ex-
ploration activities. However, the end of the 1980s saw the
first foreign oil companies demonstrating an active interest
in E&P opportunities in Kazakhstan (e.g., Chevron at Tengiz).

This trend successfully developed in the 1990s with a large
number of foreign major and independent companies obtain-
ing exploration and development licenses in the Precaspian
Basin's Kazakh sector. Notably, a consortium comprised of
several international majors and the Kazakh national oil com-
pany (the KazakhstanCaspiyShelf Consortium, or KCS) was
established in 1993. The consortium included such interna-
tional majors as Eni/Agip, British Gas, BP, Statoil, Mobil, Total,
and Shell. The new organization introduced state-of-the-art
exploration techniques to the region. The consortium covered
the entire Kazakh sector of the Caspian Sea, where only a
limited amount of surveying had previously been done, with
advanced 2D seismic (26,000 line-km).

Having received preferential rights to choose exploration
blocks, the consortium went on to drill exploration wells. All
of the 19 exploration wells drilled by OKIOC, the successor to
KCS, were successful, and five discoveries were made between
2000 and 2003, including the Kashagan supergiant (11 billion
barrels/1.5 billion tons) as well as Kashagan Southwest, Ak-
toty, and Kairan (in the Precaspian Basin) and Kalamkas-More
(offshore in the North Ustyurt Basin). These were followed
by significant discoveries onshore in the Precaspian Basin
by Chinese operators at North Truva (~450 million barrels or
60 MMt) and Umit (~270 million barrels/36 MMt), and by the
TengizChevroil JV at Ansagan (~200 million barrels/27 MMt).

An important gas discovery was made at the Rozhkovskoye
gas and oil field in the northern part of the basin in 2008.
Exploration/appraisal work is still ongoing at this presalt dis-
covery, whose gas reserves are currently estimated at 15
Bcm. Nearby, a very small part of the Volga-Urals Basin's
southern margin, also known as the “Precaspian Basin’s Outer
Flank Area,” extends into Kazakh territory. This area has the
important Chinarevskoye gas, condensate, and oil field (55.5
Bcm of gas and 222 million barrels/30 MMt of liquids), which
was discovered in 1991.

Kashagan was Kazakhstan’s first “proper” offshore Caspian
discovery, as all previous finds were made in very shallow
near-shore waters (due to the sea’s fluctuating level, they
have changed their locations from off- to onshore and back
several times). There are no discoveries so far in the Kazakh
sector of the Aral Sea.

As Caspian offshore exploration continued, additional, albeit
less significant discoveries were made in other basins’ off-
shore extensions, at Hazar, Auezov, and Naryn (North Ustyurt
Basin, 2007-2013), and Zhambyl (2013). The latter is the only
discovery in the North Caucasus Platform’s Kazakh sector,
and exploration drilling at this find has not yet been com-
pleted.

Caspian offshore exploration has also seen several setbacks,
including dry wells at Atash, Tyub-Karagan, and Kurmanga-
zy, and inconclusive results in the Area N exploration block
(Mangyshlak—Central Caspian Basin). Logistical and envi-
ronmental problems have prevented a LUKOIL-led consor-



tium from drilling a well on the Zhambay offshore prospect in
extremely shallow waters (the Precaspian Basin), which has

Mangyshlak-Central Caspian Basin

The Mangyshlak-Central Caspian is the country’s second
most important petroleum basin, holding 10% of Kazakh-
stan’s gross initial 2P hydrocarbon reserves. The basin is
located in western Kazakhstan. Most of its territory lies on-
shore, but its western portion extends offshore into the Cas-
pian Sea. Kazakhstan shares its eastern onshore part with
Uzbekistan and Turkmenistan. This oil- prone petroleum basin
is dominated by two major onshore fields, Uzen and Zhety-
bay, which contain 70% of the basin’s discovered initial oil
reserves. In terms of exploration maturity, the basin’s onshore
part is well explored, while most of its future potential lies in
the offshore Caspian extension. Most of the basin's offshore
reserves belong to Kazakhstan, with much smaller parts in
the Turkmen, Russian, and Azeri sectors.

In the mid- to late 1950s, an exploration drilling program was
initiated in the basin's onshore portion, and in 1960-1961,
two giant oil discoveries were made, Zhetybay (952 million
barrels/127 MMt) and Uzen (3.7 billion barrels/490 MMt).
Both fields lie in the Zhetybay-Uzen Step, a structural area
in the basin’s north, and the bulk of their oil is concentrated
in Middle Jurassic clastic reservoirs, with additional pools in
the Cretaceous. The two fields still hold almost 90% of the
basin's 2P oil reserves.

In 1964, the Tenge 1 exploration well, drilled south of the
Uzen field, struck gas. Tenge, whose initial recoverable gas
reserves of 395 Bcm made it the largest onshore gas find in
Kazakhstan at the time, was the first in a series of primarily
gas discoveries in the Zhetybay-Uzen Step, and are located
south of the Uzen and Zhetybay oil trend. This gas trend also
includes Tenge West, Pionerskoye, Tasbulat, and Zhetybay
South. Tenge also has relatively significant oil reserves of
100 million barrels (13 MMt). Its main reservoirs are also in
Middle Jurassic sandstones.

In 1969, the Dunga 1 exploration well drilled close to the
Caspian coast tested oil and became the first discovery out-
side the Zhetybay-Uzen area. The field has relatively large
oil reserves (129 million barrels/17 MMt); all the later oil
discoveries onshore in the Mangyshlak area were smaller
than 100 million barrels, with an average size of just 19.5
million barrels (2.5 MMt). In the late 1980s, the exploration
focus shifted to the deeper Triassic plays. Several discoveries
were made in the Zhetybay-Uzen area and in the Segendyk
trough. The exploration effort slowed with the economic and
political troubles of the late 1980s/early 1990s. In the 2000s,
onshore drilling picked up again at modest rates, while its
focus shifted to the basin's offshore part.

Previous offshore drilling (1970s-1980s) was limited to shal-
low structure test and exploration wells in the near-shore
areas and had resulted in only one minor discovery (Skalis-
toye-More, subcommercial). A new exploration phase offshore

North Ustyurt Basin

This basin is located in southwestern Kazakhstan, mostly
onshore, but its western and eastern parts extend offshore
into the Caspian and Aral seas, respectively. Kazakhstan
shares the basin with Uzbekistan, and a minor part of it also

estimated resources of 244 MMt (~1.8 billion barrels).

Caspian began in 1993 with the KCS consortium's seismic
program.

In the late 1990s, Russia's LUKOIL started an exploration
drilling program in the basin’s Russian sector, which resulted
in several discoveries including Khvalynskoye, 170th Kilome-
ter, and Kuvykin (Sarmatskoye). In 2005, LUKOIL moved to
the Kazakh sector and spudded the first exploration well in
the Tyub-Karagan block. However, all three exploration wells
drilled in this block and in the Atash block in 2005-2011 were
unsuccessful and the company has now relinquished both
contract areas.

In 2008, the Tsentralnaya 1 exploration well drilled by LUKOIL
and Gazprom made an oil and gas discovery in the Caspian
Sea's Russian sector. The reservoir is represented by Upper
Jurassic fractured limestones with siltstone interbeds, in
the same play as was originally discovered at Khvalynskoye.
The discovery's reserves are estimated at 50 million barrels
(6.7 MMt) of liquids and 20.5 Bcm of gas. Tsentralnoye and
Khvalynskoye are shared by Kazakhstan and Russia based
on the 1998 Caspian delimitation agreement between the
two countries.

In 2010-2012, the N Company joint venture (consisting of
ConocoPhillips—the JV operator at that time—Mubadala
Development Co., and KMG), the operator of the Area N (Nur-
sultan) offshore Caspian block in the Kazakh sector, had
drilled two exploration wells at the Rakushechnoye-More and
Nursultan structures. Both wells have produced “inconclusive”
results. It is understood that they have encountered over-
pressured intervals and have not been fully tested due to the
drilling rig's contractual limitations (a well drilled in this block
in the 1970s experienced a gas blow out and fire, destroying
the rig). According to KMG, the current block operator, an in-
dependent audit has estimated the Area N block’s contingent
reserves at 31.5 MMt (236 million barrels) and 19 Bcm of gas,
while contingent resources stand at 244 MMt (1,820 million
barrels). The operator will drill further exploration wells in the
contract area, as the JV's exploration program provides for
drilling at least three mandatory exploration wells.

A total of 60 discoveries have been made in the Mangyshlak-
Central Caspian Basin's Kazakh sector, with initial recoverable
2P reserves of 5.5 billion barrels (730 MMt) of liquids and 950
Bcm of gas (of all types).

Middle Jurassic sandstones are the basin’s main play, contain-
ing 91% of its 2P oil. Upper Jurassic carbonates represent the
basin’s other important play, which contain almost half of its
gas reserves. Other plays are associated with Lower Jurassic
clastics, Cretaceous clastics, Triassic carbonates and clastics,
and a weathered basement surface.

extends into Turkmenistan.

The basin comprises three sub-basins. The Buzachi sub-basin
occupies its smaller western part and is an oil-prone region,



whereas the much bigger Ustyurt sub-basin is a gas-prone
province. The East Aral sub-basin has no discoveries so far in
the Kazakh sector. Some geologists believe that the Buzachi
sub-basin should actually be included in the Precaspian Basin,
as its oil originates from the latter’s source rocks.

Between 1956 and 1960, a limited number of wildcats were
drilled in the basin's Kazakh sector. In 1964, the first dis-
coveries in the sector were made by in the Chelkar trough
in the northeast part of the Ustyurt sub-basin. Gas was
found in Eocene sands at Zhaksykoyankulak and Zhaman-
koyankulak (jointly known as the Bozoy group of fields). The
Bozoy discoveries were followed by two more Eocene finds,
at Shagyrly-Shomyshty in 1965-1966, and at Kyzyloy in 1967.
Shagyrly-Shomyshty (18 Bcm) holds 20% of the basin’s total
2P recoverable gas, but is only now being developed.

In 1968, Arystanovskoye (12.4 million barrels/1.7 MMt) be-
came the first oil discovery in both the Kazakh sector and in
the basin as a whole. The field has oil pools in four Middle
Jurassic clastic reservoirs.

The basin’s major oil fields were discovered in the northern
Buzachi sub-basin within a short interval of time between
1974 and 1976. In 1974, Karazhanbas became the first find.
Exploration well Karazhanbas 4 tested heavy, waxy, sulfu-
rous crude from a Lower Cretaceous reservoir at just 300 m
depth. The field is the second largest in the basin (622 million
barrels/89 MMt). In 1975, North Buzachi well 1232 struck oil
and gas east of Karazhanbas (547 million barrels/78 MMt).
The field’s crude is also viscous and heavy, with a high sulfur
content. North Buzachi was followed by the Kalamkas field,
the basin's largest (1.2 billion barrels/166 MMt). Its crude’s
APl averages 25°. These three fields hold 70% of the basin's
oil reserves. They all have their main reservoirs in shallow
Middle Jurassic clastics.

Between 1976 and 1986, eight more oil finds and one gas
discovery were made in the Kazakh sector. All of them were
small, with an average of 18 million barrels (2.6 MMt) of
recoverable oil. They included the first discoveries in the tran-
sitional on/offshore zone on the Buzachi Peninsula's northern
coast (Karaturun, Arman, Kultuk, and Komsomolskoye).

Exploration activities in the Buzachi area came to a virtual
halt at the beginning of the 1990s, and the next discovery
was not made until 1998, when Oryx Energy drilled the Ostro-

Turgay Basin

This large, elongate basin, located in central Kazakhstan,
comprises two sub-basins, North Turgay and South Turgay.
Commercial petroleum occurrences have only been proven
in Mesozoic and basement plays in the smaller South Turgay
sub-basin, while no discoveries have so far been made in
the north.

Exploration in the basin actually began in the North Tur-
gay sub-basin, where it was carried out in 1959-1960 and
1964-1972, and has since been practically halted. In South
Turgay, exploration drilling started in the early 1980s and has
been actively proceeding since 1984 when the Kumkol 1 well
made a large oil discovery. The Kumkol field still remains the
basin’s largest (673 million barrels/90 MMt), holding 36% of
its initial 2P oil reserves. The field’s main reservoirs are in Up-
per Jurassic clastics (the Kumkol Formation), with additional
reservoirs in the Neocomian Aryskum sandstones (the Daul

vnaya 1 exploration well in the Mertvy Kultuk block, in shallow
waters off the Buzachi Peninsula's north coast. The well was
drilled from an artificial island and made a noncommercial
oil discovery (~30 million barrels/4.5 MMt) in Mesozoic clas-
tics. Ostrovnoye is so far the latest discovery in the basin's
Buzachi area.

In the Ustyurt region, several deep exploration wells drilled
in the northwestern part of the Chelkar trough in the 1970s
yielded no discoveries. In 1998-1999, JNOC drilled an ex-
ploration well down to the Paleozoic section in the Chelkar
trough, but neither hydrocarbon indications nor reservoirs
were reported.

Since 2007, Tethys Petroleum has been conducting successful
exploration drilling in this area (the Akkulka and Kul-Bas ex-
ploration blocks, Chelkar trough). The company has made sev-
eral shallow gas discoveries in Eocene sandstones, followed
by the important Doris and Dione oil discoveries in Upper
Jurassic carbonates and Lower Cretaceous clastics, which
are new plays in this part of the North Ustyurt Basin. The
company’s Kalypso exploration well, which is yet to be tested,
is expected to prove a new gas play in Paleozoic carbonates.

The Kashagan consortium (NCOC) spudded its first wildcat in
the basin’s offshore sector on the Kalamkas-More structure
in 2002. The well discovered an oil pool in a Middle Juras-
sic reservoir. The discovery's recoverable 2P reserves are
estimated at 421 million barrels (56 MMt). Kalamkas-More
became the basin's first offshore discovery outside the tran-
sitional zone on the Buzachi Peninsula's northern coast.

In 2007-2013, it was followed by three more offshore dis-
coveries in the Zhemchuzhiny (Pearls) block northeast of
Kalamkas-More. The Hazar, Auezov, and Naryn discoveries
are estimated to contain 258 million barrels (34.4 MMt) of
recoverable oil.

In the East Aral sub-basin, several deep exploration wells
were drilled onshore east of the Aral Sea in the late 1960s to
early 1970s. Limited hydrocarbon gas shows in Middle-Upper
Jurassic and Lower Cretaceous sections were only reported
for these wells. On the Aral Sea's northern periphery, several
onshore stratigraphic test and exploration wells were drilled
in the 1990s and between 2001 and 2007, including wells
drilled on islands in what remains of the Aral Sea, but again
no discoveries were made.

play) and in the Doshan sandstones (Lower—Middle Jurassic).

Sixteen further finds were made between 1985 and 1993,
including the relatively large Akshabulak oil field (323 million
barrels/43 MMt) in 1989. As the financing of state-funded
operations dried out, no new exploration was carried out
in the mid- to late 1990s; the last discovery of the period
(Blinovskoye) was made in 1993.

Exploration drilling was resumed by foreign operators and
private companies in the late 1990s, the leader being Petro-
Kazakhstan (formerly Hurricane Hydrocarbons). A majority of
E&P licences in the basin are currently controlled by China's
CNPC via PetroKazakhstan, Turgay Petroleum, KazGerMunay,
and CNPC-Ai Dan Munay.

There are 29 fields/discoveries in the Turgay Basin. Most of



the basin’s fields are small—excluding Kumkol, the size of the
average historical oil discovery is just 47 million barrels (6.3
MMt). These discoveries contain mostly oil accumulations,
in Mesozoic (Jurassic and Cretaceous) continental clastic
reservoirs and in the weathered basement rocks. The North

Chu-Sarysu Basin

This gas-prone basin, which in addition to hydrocarbon gas-
es also has significant reserves of helium and nitrogen, is
located in central-southeastern Kazakhstan. Its reservoirs
occur in Late Paleozoic (Upper Devonian, Permian, and Lower
Carboniferous) carbonates and clastics and in weathered
basement rocks.

Exploration in the Chu-Sarysu (Shu-Sarysu) Basin began in
the mid-1950s and continued until the mid-1980s. Mapping
of the subsurface geology and structures included various
programs of remote sensing utilizing gravity anomaly and
aeromagnetic regional surveys, followed by regional explora-
tion and detailed geophysical survey programs. The first two
stratigraphic test wells were drilled in the basin in 1959. In
1961, the first gas discovery was made at Usharal-Kempyr-
tobe, which has three reservoirs in Lower Permian clastics.
However, the field’s gas is almost entirely nitrogen with some
helium and carbon dioxide.

In 1972, the basin's second largest discovery was made at
Pridorozhnoye (5 Bcm of initial recoverable gas). The field
has two reservoirs, in the Lower Carboniferous carbonates
at 930 m and in the Upper Devonian sandstones at 2,191 m.

In 1975, Amangeldy, the basin's largest field (13.5 Bcm of

Zaysan Basin

This basin is associated with the Zaysan sedimentary depres-
sion, located partly in eastern Kazakhstan and also extending
into China as the Dzhunggar Basin. It is a relatively large
intermontane depression within the Altay Fold Belt, with the
large Lake Zaysan occupying its central part. The basin’s
sedimentary fill consists of Late Paleozoic, Mesozoic, and
Tertiary rocks.

The initial geological field work in the Zaysan Basin began in
the 1940s, and seismic surveying commenced in 1982. Be-
tween 1982 and 1988, more than 3,500 km were acquired. In
1985-1988, well Sarybulak P1 was drilled on the Sarybulak

Turgay sub-basin’s prospective plays are different. They are
represented by Late Paleozoic carbonates and clastics; how-
ever, only some shows of oil have so far been registered in
several exploration wells drilled in this sub-basin.

hydrocarbon gas, with significant additional reserves of nitro-
gen) was discovered. Amangeldy has four reservoirs in Lower
Carboniferous and Lower Permian clastics and carbonates.
The field is the largest in a group of discoveries made be-
tween 1968 and 1982 and known as the Amangeldy group
of fields, which also includes Kumyrly, Ayrakty, Anabay, and
Barkhannoye. The group’s gross initial 2P gas reserves are
20.5 Bcm, or 70% of the basin’s total.

By 1982, a total of 13 discoveries had been made in the basin.
Except for Pridorozhnoye and Amangeldy, all other discover-
ies' reserves do not exceed 3 Bcm in size.

In 1984, oil was discovered in the neighboring Turgay Basin,
and the exploration emphasis shifted away from Chu-Sarysu,
as oil was seen as more valuable than natural gas. Since
then there was practically no exploration activity in the basin
until 2008.

In 2008, Condor Petroleum of Canada (via operator Marsel
Petroleum) started exploration drilling in a block in the basin's
north. The company made a new gas discovery at Asa in 2012
(1.3 Bcm), and appraised the existing sub-commercial Tamg-
alytar discovery, upgrading it to a commercial find. Marsel
Petroleum was recently sold to a Chinese investor.

structure. The well discovered a heavy oil accumulation in an
Upper Permian reservoir.

In 2002, Gulf Star Investments (Kuwait) spudded well Sary-
bulak 2, which had discovered commercial gas. Sarybulak
currently has gas reservoirs in Triassic, Middle Jurassic, and
Paleogene strata, and a subcommercial heavy oil reservoir in
the Upper Permian. The field’s gas reserves stand at 3.2 Bcm
and it is the basin’s only discovery. Gulf Star sold Sarybulak
to Xinjiang Guanghui Industries of China, which is producing
a small amount of gas from the field (operator Tarbagatay
Munay LLP).

Project Summary: Comprehensive Survey
of Sedimentary Basins in Kazakhstan

A comprehensive survey of Kazakhstan's sedimentary basins was launched 2009 and completed in 2012. It was
performed under an agreement between the Geology and Subsoil Use Committee and KazMunayGas (KMG).
The project was financed by KMG (from the company’s own funds) and performed by Kazakhstan design and
engineering entities. JSC Kazakhstan Oil and Gas Institute (KING) acted as the key organizer of the work and

was a direct participant as well.

The comprehensive survey aimed at revaluation of the structure, resource base, and hydrocarbon potential of
Kazakhstan's basins. This was the first work of its type to be carried out in independent Kazakhstan, with the
previous analogous work done over 20 years ago. External materials were used in the survey as well, including



published results of similar surveys performed in neighboring CIS countries. Work on the project employed
archive materials of 234 reports from the Republican Center of Geological Information (RCGI or KazGeolnform)
and more than 300 reports from the geological archives of KMG, much of them done previously by Kazakh-
stan’s specialized geological analytical centers. The Project also reviewed the 2010-2011 Precaspian Basin
aeromagnetic survey data and other types of geological and geophysical surveys as well as the results of
ongoing re-estimations of oil and gas reserves performed for operating fields as well as any other structures
which were either considered or had demonstrated relatively high dynamics for commercial reserves growth.
The available data and results came from various regional and areal seismic and geological and geophysical
works, exploration drilling results, and integrated surveys for the period 1990-2009, covering all the basins.

The activities covered in this large survey included:

e Preparation of geological seismic and drilling exploration coverage maps and structure contour maps for
the main seismic horizons (1:500,000 and 1:200,000 scale), gravity and magnetic anomaly maps and
geophysical field transformation maps (1:200,000 and 1:500,000 scale). Thermal field maps (1:500,000
and 1:1,000,000 scale) were plotted for all 15 basins. In addition, 1:500,000 scale local structure location
maps, as well as oil and gas field maps were plotted, and potential prospects and hydrocarbon potential
maps were prepared.

e A 1:1,000,000 scale comprehensive gravity and magnetic anomaly map was plotted, covering all sedimen-
tary basins in the country.

e 1:200,000 scale double plotting method was used for all the sedimentary basins.

» Potentially productive areas were identified by basin (Caspian basin, Aral basin, Syrdarya basin, etc.), iden-
tifying the probable presence of large Paleozoic plays, at depths of 6.5-7.0 km.

The key results of the survey included:

e Overwhelming support for the the leading role of fracturing in the formation of oil and gas traps in most
basins, confirming that this is one of the important factors in searching for new hydrocarbon-bearing areas
and local plays; this came from several case studies in specific basins.

e A more precise geological and structural configuration model for all the basins was developed.

e General forecast (or inferred) resource estimates for all the basins were updated based on the new infor-
mation and more precise data, including more detailed plotting and revised geological models.

e A preliminary map of the magnetoactive surface (1:200,000 scale) linked to the basement surface was
plotted for all western Kazakhstan for the first time, allowing the position of large areas to be correlated,
and clarifying the boundaries between the different elements.

e Recommendations for follow-on region and area survey work, including seismic and other types of surveys,
were established. The priority sequence and methodology of 2D/3D seismic surveys on the territory of the
sedimentary basins were set out.

e A control (reference) network of seismic profiles as well as priority exploration and stratigraphic test wells
were suggested for carrying out a systematic exploration of the potential of individual areas and basins
as a whole.

The project results were summarized in separate reports for each of 15 sedimentary basins together with a
general summary report for the country as a whole. The survey results were analyzed and summarized (in the
main text as well as exhibits containing graphics and text). All data used or developed as part of the survey
were digitized and presented in an electronic form convenient for time-efficient and practical application in
analysis. These are contained in an updateable geological and geophysical database.

Digital 3D geological and basin models of the survey objects were created based on the generalized and ana-
lyzed materials. These models are expected to be used as the main basin models going forward.




7.1.3. Exploration potential

Hydrocarbon Prospectivity
Precaspian Basin

The Precaspian Basin remains the country's main prospective
area for conventional petroleum resources. According to Ka-
zakh estimates, the basin holds around 80% of the country's
undiscovered resources. The basin's presalt section in general
is its most prospective. It is believed that the Presalt Carbon-
ate Platforms play still holds significant potential for large to
medium-sized discoveries.

However, as already mentioned, the presalt exploration has
significant limitations, including great depth, reservoir quality
risk, overpressure, and presence of sour gas, all of which com-
plicate development and increase costs. There currently are
several drilled but uncompleted/untested wells that may yield
important discoveries in the near future. For example, the
Shyrak 1 well drilled in the northern Precaspian (total depth
6,552 m) east of the Karachaganak field has had a strong gas
blow-out from the presalt section; 19 hydrocarbon-saturated
intervals have been logged in the well. The gas reportedly
contains no hydrogen sulfide, but the bottom-hole pressure
is 1,200 atmospheres. Prospective resources are estimated
at 300 MMboe (40 MMt).

Offshore Caspian

The offshore Caspian remains significantly unexplored, in
all four petroleum basins extending into the shelf from the
onshore. All these basins now have proven offshore fields,
and a recent government-sponsored seismic program (The

Mangyshlak-Central Caspian Basin

The Mangyshlak-Central Caspian Basin's onshore part is
probably very mature for oil, but may hold significant poten-
tial for gas. An example is the Rakushechnoye onshore field,
which has the largest non-associated gas reserves in the

North Ustyurt Basin

The North Ustyurt Basin's offshore extension (the Buzachi
trend) is prospective for oil, as already proven by several
discoveries. However, its offshore sector's area is quite small.
Onshore, the basin has historically been more gas prone than
oil prone. It was quite poorly explored through the end of the
Soviet period, while recent exploration results have proved
oil plays where gas only was previously discovered (Tethys

Chu-Sarysu Basin

The Chu-Sarysu Basin's potential is gas only. Exploration in
the basin was neglected for many years. However, it has al-
ready been demonstrated that application of state-of-the-art
Other Sedimentary Basins

There are several sedimentary basins in the country that have

The recent Project Eurasia initiative aims to address the issue
of the Precaspian Basin's remaining potential. The initiative
has been approved by the Kazakh government and was of-
ficially launched by the Kazakh and Russian presidents in
October 2014.

The project seeks to identify the Precaspian Basin's deep
potential by drilling 7-9 km deep exploration wells, both in the
Kazakh and Russian sectors. The activity is expected to run
for around five years (2015-2020) and to be implemented by
a consortium of Kazakh and international companies, which is
yet to be formed. Companies such as LUKOIL, Rosneft, Shell,
and Chevron have reportedly expressed interest in the project.

The project would comprise three stages, the first being
existing data collection and processing. A second stage
should acquire a series of regional seismic lines. Stage three
would drill a new deep reference/stratigraphic test well. The
president of the Association of Petroleum Geologists of Ka-
zakhstan, Dr. B. Kuandykov, who also serves as the project
coordinator, estimates the basin's deep potential to be around
40 billion tons of oil equivalent in up to 20 fields.

National Seismic Library) has identified several attractive
prospects. Factors slowing down this exploration are mainly
above-ground issues (see below).

basin's Kazakh sector (15.6 Bcm). The field was discovered
in 1974, but has still not been fully explored/appraised. The
recent acquisition by an overseas investor (Sumatec of Ma-
laysia) may accelerate work at the field.

Petroleum's Doris discovery). A breakthrough may occur in
2015 when Total and its partner are supposed to complete
drilling their first exploration well on the Kairgeldy structure,
with estimated oil resources of 1 billion barrels (130 MMt).
Additionally, a new gas play may soon be proved by Tethys
Petroleum's Kalypso well, which has logged gas in Paleozoic
carbonates, a previously untested play in this basin.

technologies can yield incremental reserves even in existing
discoveries that previously had been deemed sub-commercial,
as well as new discoveries.

hydrocarbon potential and where variable volumes of explora-



tion work have been conducted. Different geological factors
limit their prospectivity, and estimates of their potential are

Unconventional Hydrocarbon Plays

With so much sedimentary cover in its various petroleum
basins, Kazakhstan is most probably well-endowed with un-
conventional hydrocarbon plays as well. It is possible that sev-
eral types of such plays could be prospective in the country,
including shale oil and gas, tight sands, and coal-bed meth-
ane (CBM). Of these, only the CBM occurrences have been

7.1.4. Estimates of potential resources

Kazakh Estimates

According to the most recent estimates of a comprehensive
study of the Republic of Kazakhstan's sedimentary basins
(see below), Kazakhstan holds total hydrocarbon “reserves”
of 76.4 billion tons of standard fuel (coal equivalent), or 53.4
billion tons of oil equivalent. To attract investments into

purely speculative at this stage.

examined in any detail (the Karaganda coal basin). Existing
estimates of the CBM gas resources in place in Kazakhstan
put them at 1.66 Tcm, which, if proved, could add significantly
to the country’s gas reserve base. However, no systematic
analysis of potential unconventional plays has so far been
carried out in Kazakhstan.

exploration and production, Kazakhstan is considering a tran-
sition to an international standard of reserves classification
(See Text Box: “Reserve Classification Schemes for Mineral
Reserves”).

Reserve Classification Schemes for Mineral Reserves

Kazakhstan is considering the replacement of its existing resource classification system, a legacy of its Soviet
heritage, with an international system. A major driver of the change is to make the country more attractive
to investors. But the decision to change should take into account the underlying reasons for the switch and
whether it would really serve this key goal.

Globally, at least eight major resource classification systems exist, each of which was created for a different
purpose. Some were introduced by securities market regulators to provide for consistent assessment so that
investors could compare companies’ performance and value (SEC and SORP); others were developed by gov-
ernments seeking to assess and manage their mineral resources; while the United Nations (UN) and Society
of Petroleum Engineers (SPE) systems were aimed at creating international standards that would allow for
consistency in cross-country, project, and field/play resource assessments and comparisons (see Table 7.1.1).

Country System/Agency Purpose Year last updated
UK SORP Securities disclosure 2001
Norway NPD Government reporting 2001
China PRO Government reporting 2005
Russia GKZ Government reporting 2005
us SPE-PRMS International standard 2007
us SEC Securities disclosure 2008
UN UNFC International standard 2009
Canada CSA-COGEH Securities disclosure 2015

Source: Society of Petroleum Engineers, Oil and Gas Reserves Committee

Table 7.1.1 Major resource classification systems in the world



Most of the classification systems are similar in that they employ a conceptual framework consistent with
the classical schema proposed by the American geologist Vincent Ellis McKelvey (the so-called McKelvey box),
which considers mineral resources along two axes: one is geologic, which represents the degree of geological
and/or engineering certainty about the existence and technical characteristics of the minerals. The other axis
represents the range in economic feasibility of recovery of the minerals (see Figure 7.1.2.)!

Along the horizontal (or geological) axis, mineral resources are arrayed depending on their discovery status
and degree of geological assurance (certainty/uncertainty) about their eventual extraction. These generally
fall into three broad groups: high uncertainty (“possible” or “prospective” supply), medium uncertainty (“prob-
able” supply), or low uncertainty (“proven” supply). However, the category normally considered to be “proven”
reserves must be able to be estimated with reasonable certainty to be technically recoverable, but also under
current economic conditions.

This brings into play the vertical axis of the box, which considers the commerciality of mineral development.
After the reservoir is discovered, the commerciality of its development is contingent on multiple factors—cost
of production, access to markets and prices, availability of infrastructure, and regulatory or technological
constraints among them—which may make development either economic or uneconomic. However, there
is no single criterion that would characterize development as economic—e.g., whether project revenues will
cover costs during the life of the project. Commerciality is also judged by the intent of a company to bring the
project to the production stage; such intent can be demonstrated by financial plans, regulatory approvals, etc.
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Figure 7.1.2 Schematic of the geological and economic recovery of mineral resources

The horizontal axis of the McKelvey box mainly pertains to technical considerations, which are the key criterion
employed in the Kazakh legacy system (typically, such indications of mineral extraction should be obtained
through a conclusive production [well flow] test or wireline formation test, supported by logs, cores, and seismic
data). A key issue that affects uncertainty in the legacy system is the exploitation phase and/or well density.
However, it does not consider uncertainty that is related to recovery efficiency, which is typically taken at a cer-
tain rate set in the field’s development plan. In measuring the level of uncertainty, some classification systems
use a probabilistic approach, which involves applying target probabilities to classify mineral resources—i.e.,
probabilities that reserves will be produced. And even within the sub-category of classification systems that
use a probabilistic approach there is considerable variety in terms of methods for assigning probabilities, al-
though the standard probabilities are usually P90, P50, and P10 (90%, 50%, and 10%) to represent the proved,
probable, and possible categories, respectively.

There are multiple factors limiting the classification of reserves as proved (i.e., belonging in the highest cer-
tainty level):

T McKelvey was the Director of the US Geological Survey. The concept is presented in V.E. McKelvey, “Mineral Resources Estimates
and Public Policy, American Scientist, Vol. 60 no. 1 (1972), pp. 32-40.



e First, if a water/hydrocarbon contact is not penetrated in a wellbore, most classifications limit assessments
of proved reserves to the lowest elevation of a known hydrocarbon occurrence (lowest known hydrocarbons,
or LKH), as supported by well logs and core analysis.

e Second, some classifications limit proved reserves to nearby offset locations provided these locations have
lateral continuity with the productive wells.

e Third, most classifications identify proved reserves as reserves that can be commercially recoverable under
existing economic conditions. However, there are differing views on what prices and costs should be used
for evaluation. For example, the Securities and Exchange Commission of the United States (SEC) requires
the use of 12-month average prices at the beginning of each month, while in the UN classification the
criterion for pricing is absent.

While using Improved Recovery (IR) methods may result in additions to proved reserves, the rules governing
such extension of proved reserves also vary among the different classification systems. For example, the SEC
requires successful testing by a pilot project in the reservoir in question or in analogous reservoirs (e.g., with
similar rock and fluid properties). However, the legacy Soviet classification does not require implementation
of a successful pilot project.

Typically, proved reserves are further grouped into two categories—developed or undeveloped—depending
on the status of upstream infrastructure. The former are expected to be recovered using already-existing
infrastructure; the latter require additional capital expenditure—to drill new wells or deepen/recomplete
existing wells, for example.

Kazakhstan’s Legacy Classification System. Kazakhstan's legacy reserve classification scheme defines
reserves differently than international ones, the main difference being that the legacy classification, reflecting
its origins in the Soviet period, tends to disregard the commercial constraints of economic profitability and
focus instead on what is technically feasible under the best possible conditions. In fact the main merit of the
system is that it is focused on calculating geological reserves to the maximum possible from an engineering
perspective.

The nomenclature designates different reserve categories in descending order of geological certainty, reflecting
the degree of exploration that has occurred (i.e., A, B, C, and D). In this methodology, explored reserves are
considered to be the sum of categories A, B, and C (A+B+C). “Proven” reserves are defined as the sum of cat-
egories A, B, and a subset of C referred to as C1 (A+B+C1), as these constitute the quantities used to plan the
level of oil and gas production for a given field or development project. A and B are typically known reserves in
producing fields, while well test or log data are required for reserves to be certified as C1 or higher. C2 reserves
typically pertain to extensions of proven fields. C3/DO “reserves” (or more appropriately, ‘resources’) are based
only on seismic data, while D1 and D2 are speculative estimates of yet unsurveyed prospects in established
or even non-established petroleum provinces.

The A+B+C1 figure is more comparable to international definitions of “proven plus probable” reserves (see
Figure 7.1.3). Procedures for determining oil and gas reserves internationally are those established by either
the SEC or the SPE. The SEC methodology is the more stringent and therefore results in the smallest estimate
of “proven” reserves.

The key distinguishing features of the current reserve classification system in Kazakhstan, in contrast to
systems employed internationally (e.g., SPE and SEC), are as follows:

e Evaluation based primarily on geological attributes. Specifically, the basis for evaluation of reserves
and resources in Kazakhstan is an accumulation (a field), while in international practice it is usually a
specified contract area.

e Technical criteria of recoverability prioritized over economic criteria. The Kazakh system does not
view factors related to production economics as essential, whereas the international classifications are
tied to the commerciality of reserves; e.g., in the US the volume of reserves is limited by the contract term
(how much can economically be produced during the life of the contract).

* More emphasis on comprehensive analysis of resources. Key resource elements emphasized by the
Kazakh system include reservoir structure and productivity, fluid characteristics, and verification of recovery
factors. The systems applied in the US, in contrast, place more emphasis on drilling footage (although a
higher degree of development by this measure does not necessarily provide for better information about
resources).

e Reserve classification. In Kazakhstan, the Geology and Subsoil Committee under Kazakhstan's Invest-
ment and Development Ministry is in charge of classifying and categorizing mineral reserves (including
hydrocarbons), and still uses the Soviet legacy system. As elsewhere, the companies and resource holders
estimate their own reserve base (according to these centralized criteria and standards), which they supply



to government regulatory bodies; many companies also use international classification systems for calcu-
lating their reserve numbers.

e Kazakhstan’s legacy system does not use a probabilistic approach. For example, reserves of the A

and B categories in Kazakhstan's classification system do not really reflect geological risk. In contrast, the
international classifications imply a certain degree of risk for even the proved category.
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Figure 7.1.3 Comparison of reserve methodologies

In Kazakhstan, as in other oil-producing countries of the CIS, oil resources in the ground remain the property of
the state. Oil companies (both private and state) explore and develop under state licenses. Oil above the ground
becomes the companies’ property, but the state, as the license-giver, remains the steward and overseer of all
the companies’ operations. Companies must submit field development plans to the state and make regular
reports on their implementation, including discoveries and reserve additions. At the same time, since the end
of the Soviet era, Kazakhstan's oil industry has been largely privatized. As a result, the privately-owned oil
companies operating in Kazakhstan and other CIS countries now serve, in effect, two masters—the sovereign
owner of the oil in the ground, and their owners, the private sector shareholders—and they must report to both.?

A fundamental problem is that these “two masters” have different aims and concerns:

e The government, as the owner of a strategic and non-renewable resource, is concerned about the long-
term basis of its wealth and its national security, and uses a methodology that evolved out of the planning
needs of the state’s policy-makers.

e The shareholders, in contrast, are interested above all in the companies’ ability to operate profitably,
particularly in the near term. Since many of their shareholders are foreign, the oil companies producing in
Kazakhstan have an increasingly international audience that includes analysts and regulators, who demand
maximum transparency and disclosure, particularly about reserves, and use a methodology for reserves
estimation that focuses on economics.

De facto, of course, much of Kazakhstan's mineral reserve base, particularly of hydrocarbons, is already being
calculated in two ways—under both Kazakhstan's legacy standard and an international standard. For exam-
ple, many oil companies in Kazakhstan must satisfy both of these audiences, even including the state-owned
national company, KMG. Their ratings in the international community are the key to their valuations, but their
continued access to licenses is the key to their survival. Managing this awkward dual allegiance is not an easy
task for the oil companies, and there has naturally been growing interest in the possibility of a switch to an

2 For an analysis of the resulting problems in the Russian case, see the IHS Energy Private Report, The Controversy over Qil Exploration
and Reserves in Russia, May 2005.



international reserve classification system, more in keeping with the commercial priorities of private sector
shareholders. Such a move could also save costs by working with only one classification system. But there
are some risks and trade-offs involved in such a potential change, especially in the case of the SEC system.

A key consideration in the case of reserves that are currently only classified according to the Kazakh system is
that recalculation of these reserves under a new system would likely result in smaller proven reserve volumes.
Since the commerciality of production is not taken into account in the Kazakh reserve classification system,
Kazakhstan’s classification produces higher numbers than in the classifications used elsewhere (e.g., in the US,
especially when compared with SEC, the most conservative classification system). Thus, switching to such a
system would most likely result in lower reserve numbers, including reclassification of reserves into resources,
in light of the impact of economic factors such as the lack of infrastructure.

It is also worth bearing in mind that the type of resource classification used in a country is not the most signifi-
cant factor in an investor’s decision on whether or not to enter a country’s upstream sector. There are other, far
more important factors considered by a typical investor. Indeed, the history of Kazakhstan's upstream sector
suggests that the current reserves classification system did not materially impede the participation of interna-
tional majors in key projects; performing a reserves audit according to international classification criteria is a
service that is widely available on the global market and I0Cs use this regularly in their international operations.

Turning to the unique risks and benefits associated with individual international classifications systems, there
are several distinct drawbacks of the SEC rules, whereas the alternative SPE system is more likely to suit the
needs of Kazakh companies.

IHS Energy identified four primary ways in which the SEC’s reserve disclosure regime, which remains dominant
in financial markets, has become outdated since its establishment in 1978, and remains in need of modern-
ization:®

¢ Globalization of the industry and capital markets. Less than 20% of SEC registrants’ reserves are
located in the United States today, compared with more than 65% when the reserves reporting system
was established in 1978.

¢ Technological advances. With technological innovation transforming what were previously considered
to be noncommercial resources into future proved reserves, the current SEC system remains rooted in the
technology of the 1970s and lacks a consultative forum or process to address technological change in
reserves evaluation. Yet companies rely on these modern techniques to support multibillion-dollar invest-
ment decisions.

¢ Changed anatomies of major projects. Nontraditional projects (e.g., tight oil, shale gas, extra heavy oil,
and gas-to-liquids) are drawing an increasing proportion of exploration and production (E&P) expenditures.
Not all of these resources are adequately accommodated in the SEC’s existing system of reserve disclosures.

* Globalization and commoditization of oil and gas markets. Deregulated gas markets have emerged in
Europe and North America, along with third-party access regulations. Furthermore, the highly liquid, deeply
traded spot markets for oil and gas, which did not even exist in the 1970s, have significantly increased the
daily volatility of prices.

Furthermore, the 1978 system focuses on proved reserves as defined by a standard of “reasonable certainty”
pegged to “direct contact” with an existing well. This measure may be suitable for reserves forecasts of individ-
ual producing wells but is unsuited to an increasing proportion of the modern oil and gas industry, particularly
to larger offshore projects. The result can be to disconnect many companies’ official reserves disclosures from
the reality of their investment plans and decision-making processes.

In contrast to the SEC approach, the definitions of the SPE along with the World Petroleum Congress and the
American Association of Petroleum Geologists—among the most prominent technical organizations operating
in this arena—incorporate the changes that have occurred in the industry since the 1970s. These standards
recommend the use of all available data that companies employ for internal investment decisions. Furthermore,
the United Nations Framework Classification, as it relates to petroleum, is consistent with SPE definitions for
oil and gas reserves and resources. It has even apparently been adopted by the Russian government.*

3 See the IHS Energy Special Report, In Search of Reasonable Certainty: Oil and Gas Reserves Disclosure, April 2005; and the IHS
Energy Special Report, Modernizing Oil and Gas Reserves Disclosures, February 2006.

4In February 2016, the Russian government is planning to introduce a new hydrocarbon reserve classification system, including criteria
for categorization of reserves based on economic recoverability.



Results of YTF Analysis for Kazakhstan’s Main Basins

AYTF (yet-to-find) resource analysis carried out at the basin
level demonstrates that the country has significant explora-
tion potential remaining across all of its existing petroleum
basins. As in the case of proved reserves, the Precaspian
Basin is at the top of the list, with around 36% of the YTF
resource concentrated within its limits. It is followed by the
North Ustyurt and Turgay basins (between 22% and 27%
in each) and the Mangyshlak—Central Caspian Basin (15%).

An exploration efficiency or creaming curve is the usual tool
employed to evaluate exploration maturity, and the likely
amount of YTF that might yet be found in a basin. In this
process, incremental reserves are plotted against the number
of wildcats drilled (in chronological order), and the resulting

“‘creaming curve” displays cumulative reserves per number of
wildcats drilled in a basin or area. In general, creaming curves
demonstrate a logarithmic pattern with a steep initial slope,
and then leveling (or “creaming”) off to a horizontal plateau
during the more mature phase of exploration. In other words,
the largest prospects are often discovered and drilled in the
initial phase of exploration, and therefore generate the big-
gest reserves increases during that phase. When exploration
matures, subsequent discoveries tend to become smaller
and the curve levels off at a maximum plateau equal to the
total reserves that can ultimately be discovered in the basin.
Creaming curves for Kazakhstan's four main hydrocarbon
basins are shown in Figures 7.1.4-7.1.7.
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7.1.5. Key above-ground factors limiting exploration success

Exploration Activity Declines

Recent years have seen a significant decline in the explora-
tion activity/success rates both in the Precaspian Basin and
across Kazakhstan in general, both by KMG and, partly, by
the international oil companies (I0Cs). There have not been
many significant recent discoveries despite the expectations
of the country's large potential.

The key factors contributing to the decline in exploration ac-
tivity/success rates decline have been underinvestment in ex-
ploration domestically, and low levels of external investment
flows due to a combination of factors, including relatively un-
favourable legislation. Several above-ground factors have had
a negative impact on the exploration process in Kazakhstan.

In the legislative/business area they include:

e the abandonment of production-sharing agreements
(PSAs),

e the bid round moratorium since 2006,

e the increasing trend for greater state control and owner-
ship of petroleum assets,

e the difficult, protracted negotiating process (particularly
offshore),

e the challenging business environment and lack of trans-
parency.

Technological limitations have also played a role, including a
persistent shortage of drilling rigs capable of operating in the
waters of the Caspian Sea, until very recently, when demand
essentially disappeared with the collapse in international
prices. The rig shortage slowed down not only wildcat ex-
ploration, but also the appraisal of existing discoveries. Also,
limited access to geological information, both for potential



investors and for the companies already active in the country,
is a significant hurdle in developing new projects as well. High
costs, both in the exploration and in the development phase
(e.g., Kashagan), have been another important issue.

A combination of these factors has resulted in several large
companies suspending negotiations on important offshore
projects, such as Zhenis (Total), Shagala (Eni), and Abay (Stat-
oil). ConocoPhillips has sold out of the Kashagan and Area N
offshore projects.

Proven reserves
W

Aggregate results for Kazakhstan's hydrocarbon resource
base, as presented by a well-known industry source, the BP
Statistical Review, are shown in Figure 7.1.8. By this mea-
sure, proven hydrocarbon reserves ('1P') in Kazakhstan have
remained essentially static since 2007 at about 38-39 billion
barrels of oil equivalent. The bulk of this (~75%) is comprised
of oil.
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Figure 7.1.8 Proven oil and gas reserves for Kazakhstan, 2000-2014 ("1P")

In contrast, Kazakhstan's Geology Committee reports that in
the past decade (since 2003), a total of 1.3 billion tons of oil
“reserves” (presumably A+B+C1+C2, and apparently mostly in
the C2 category from re-estimations at already discovered
fields) have been added to the state balance (see Figure 7.1.9).
Annual oil reserve additions have varied between a low of 11.6
million tons in 2006 to a high of 263.7 million tons the previ-
ous year, in 2005. According to the Geology Committee, the
main additions over this period (since 2002, when Kashagan’s
reserves were added) have been:
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e 2005 - Karamandybas and Karakuduk, as well as a re-es-
timation of Kashagan's reserves;

e 2008 - Kozhasai, Kalamkas-More, Arystanovskoye, and
Kayran;

e 2010 - Central Akshabulak, Kondybai, Zhangurshi, Tasym,
Tamdykol, Mortuk, and East Tengiz

e 2012 - East Akkar, Southwest Karabulak, Bashenkol, No-
vobogat, Southeast Nadkarnizny, Chinarevskoye, Kasha-
gan (re-estimations), and Urikhtau.

Figure 7.1.9 Annual increments to oil reserves in Kazakhstan since 2003



President Nazarbayev’s “100 Tangible Steps” Plan
and the Geology Sector

The “100 tangible steps” plan was announced by President Nazarbayev during a government meeting in Astana
on 6 May 2015 and published in the KazPravda newspaper on 20 May 2015. The 100 steps plan is Kazakhstan's
“response to global and internal challenges, as well the nation’s ambition to be among the 30 leading developed
countries in a new historic environment.” It consists of five institutional reforms:

e Professional government

e The rule of law

e Industrialization and economic growth

e |dentity and unity

e State accountability.

The geology sector is a part of “industrialisation and economic growth” reform and has two steps dedicated
toit.:

e Step 74. Increasing transparency and predictability in subsoil use through implementation of international
reserves classification systems CRIRSCO and SPE-PRMS.

e Step 75. Simplify (subsoil) contracting procedures by using global best practices.

These emerging issues, in a broad sense, have been included
in President Nazabaryev's recently announced “100 Step”
plan for Kazakhstan (see Text box ‘President Nazarbayev's
“100 Tangible Steps” Plan and the Geology Sector”). To revive
the interest of international investors and producers in its
exploration sector, Kazakhstan is also looking to learn from

internationally recognized best practices used elsewhere by
countries that are leading producers of hydrocarbons. These
include having a designated “Competent Body” responsible
for all tendering and exploration policy (See Box: “University
of Dundee: Internationally Recognized Best Practices for
Subsoil Contracts").

University of Dundee: Internationally Recognized Best Practices
for Subsoil Contracts

A report commissioned by KazEnergy, prepared by the Centre for Energy, Petroleum and Mineral Law and Policy
at the University of Dundee (UK), presents an overview and analysis of current recognized international best
practices in granting subsoil use rights (SUR) for geological studies, prospecting, and exploration and production
(E&P) of hydrocarbons, and the related issues including control and monitoring of activities conducted by SUR
holders.> The main conclusions and recommendations are as follows.

Key Principles Related to Subsoil Rights

Globally, subsoil rights (for use and exploitation) are routinely granted to private companies, with the common
practice for this becoming fair, transparent, and competitive exploration bid rounds, which is increasingly re-
placing a “first come-first served” policy (also called the “open door policy”). In preparation for this, the country
should select the acreage to be tendered for exploration and prioritize these among the rounds, checking if
exploration terms—Ilegal, fiscal, and contractual—are competitive, and compiling clear licensing terms of
reference (TOR) along with a related data package. This also usually involves promoting the bid round interna-
tionally to foster more interest and more bids. To promote competition, the bidders should be given sufficient
time to prepare bids—the time between the bid round announcement and bid submission deadline should be
a minimum of three months, but optimally six months.

5 Analysis of International Practice of Granting Subsoil Use Rights to the Geological Study of the Subsoil (GSS), Exploration and
Production (E&P) Related to Crude Oil and Natural Gas and Mining, Vol. 2, Part 4, Professor Peter Cameron FRSE, Director of the
Centre for Energy, Petroleum and Mineral Law and Policy, University of Dundee (UK), November 2014.



Availability of sufficient data on the areas to be licensed is very important. For the licensing to be successful,
the country needs to regularly carry out its own geological studies, acquire related data, and perform prospect-
ing work, before holding the round. The country should consider limiting the data’s confidentiality period: the
typical period commonly used globally is from three to four years (in contrast, for exclusive subsoil rights, the
period is typically set at ten years). The geological studies and data acquisition are performed by a designated
“Competent Body” (@ government agency, typically a ministry) that administers the subsoil and is responsible
for organizing and running the bid rounds. These preliminary studies and analyses are usually done at its cost
(and at its own risk). This activity is considered positive for the country in the long run, and therefore, needs to
be funded directly from the state budget; the costs incurred are rarely reimbursed by the licensees. Such data
also can be obtained through nonexclusive prospecting licenses, in situations in which prospective licensees
are anxious to determine the mineral prospects and to perhaps speed up the overall process; they can carry
out such activities at their own cost and at their own risk, through a Technical Evaluation Agreement (TEA)
with the Competent Body (CB). But this does not bind the CB to a particular timetable nor does it confer upon
the company carrying out such activity any exclusive rights to the resulting data.

The roles, missions, and duties of the government entities participating in the subsoil use activity should be
clear. The regulatory and supervisory functions are performed by the CB, while a national oil company (NOC)
assumes the role of a typical business entity, even though it may have certain preferential rights.

An exploration contract should guarantee licensees/potential investors the right for a production phase li-
cense/contract to be awarded in case a commercial discovery is made during the exploration phase. A separate
license application and administrative process should not be required, and the applicable rules regarding the
process to change over to a production license should be clear to avoid delays. For instance, it should be clear
to which hydrocarbons and at what depth the license applies; most countries now limit subsoil rights to specific
hydrocarbon types, or specific plays, or by depth.

Other aspects of best international practices in this regard include:

e The process of obtaining a time extension for the license should be clearly described at the outset, and
established as part of the overall process.

e The license should not be terminated unilaterally by the CB. Rather, conditions that lead to termination,
along with the process of termination, should be clearly set.

e To minimize delays and reduce operating costs, the license holder should be allowed to conduct as part
of the regular license most any type of applicable work in the license area. For other activities, which are
not routine, the process of getting approvals for such works should be clarified, while the authority of the
respective authorities should be defined with clarity.

e |tisimportant to have clarity in control and monitoring of operations. In order to prevent uncertainties, the
main state authority in each sphere of activity should be clearly identified.

» Related to this issue is that there are regulations, including technical, safety, and environmental, with
which the licensees must comply. While traditionally such regulations were based on specific rules, the
new approach internationally is to make regulations based on objectives for the licensees to achieve. For
example, one objective might be to follow best world industry practices and recognized industry standards,
thus making compliance a moving target following regularly improved best practices.

The design of a fiscal regime is a two-criterion optimization task: on the one hand, the regime should be com-
petitive to attract investors; on the other, the state should maximize its revenues. The key element of a fair
fiscal regime is progressive taxation, which depends on the profitability of the project, rather than on gross
revenues or production. To minimize disputes, the fiscal framework should offer detailed tax rules, procedures,
and guidance notes.

The licensee should have the right to transfer its interest, provided the licensee received it through a bidding
process from the CB and pays any associated taxes (such as capital gain tax). The transfer right should be
granted both for a direct sale of interest by the licensee, and for the indirect transfer of interest when a third
party company becomes an owner of the licensee. The legislation on capital gain taxation should be clear.

Main Legislative Regulation of the Individual Stages of Subsoil Operations

A difference between the minimum exploration obligation (MEO) program and the annual work program (AWP)
should be taken into account: while the former is an absolute multi-year obligation of the licensee with certain
deadlines for specific work, the latter is not a part of the license per se and can be revised on a regular basis.
A breach of MEO would be the key reason for license termination.



In recent legislation globally, the stage of discovery appraisal is being separated from the exploration stage.
The legislation should address the case of multiple discoveries in one area; typically, each discovery is the
subject of a separate license.

In the event the exploration licensee makes a discovery, best practice is to offer production rights to the
licensee, provided the corresponding Field Development Plan (FDP) is approved by the CB. A specific “Guidance
Note” should indicate the detailed scope of the FDP and its approval process. The production phase should
start only after the FDP is approved. Again, the details and timeline involved need to be clearly spelled out.
There are two key objectives for any producer—to maximize the economics, and to extend the project’s eco-
nomic life. The common related practice is to require producers (through fiscal and non-fiscal measures) to
apply sound reservoir management, including regularly updated reservoir engineering and improved oil recov-
ery/enhanced oil recovery (IOR/EOR) studies to identify best recovery processes and their related economics.
The differences between production of oil and gas (besides the underlying technical and economic aspects)
need to be reflected in the underlying legislation as gas production often requires both fiscal and non-fiscal
incentives, related to domestic market conditions, as this is usually the initial market that is accessed for gas.
Specifically, market access must be assured and domestic market prices need to be reasonable. The legislation,
taxation, and regulation should also differentiate between associated and non-associated gas.
Commitments to local social and economic development, and related local content requirements, employment,
training, healthcare, and infrastructure development, should be different during the production phase from
those required during the exploration phase.

Fostering Private Investment in Mineral Exploration and Production

Attracting private investment in the development of the mineral resource base needs to be based on two key
principles:

e Offering a fair and competitive legal and fiscal regime
— Legislation should provide for best practices used in leading producing countries.
— Fiscal and contractual terms should be reasonably competitive.
— Major fiscal terms should be based on tax stability and predictability.
— Legal security should be supported by an established dispute settlement procedure.
e Proper regulation of sector operations

— There should be clarity in regards to the roles of the authorities, including the CB, the NOC, the finance
and environment ministries and other players; overlapping or duplication of authority should be avoided.

— The regulatory framework should be based on goal-setting regulation and internationally recognized
standards.

— Licensees should be required to use recognized best practices available in the industry.
— Allocation of acreage should be timely and regular to attract new entrants.
— Licensing rounds should be transparent, competitive, and supported by a clear TOR.

— Any work authorizations under the license by relevant authorities should be timely and provide for
limited discretionary power.

e Specific measures encouraging exploration investments include:
— Legislation, taxation, and regulations should be clear—i.e., with uncertainties and ambiguities min-
imized—and supplied with guidance notes and model contracts. “Plain language” should be used in

these instructions.

— Past experience should not necessarily be counted on to eliminate barriers to private investments, as
conditions are constantly changing.

— Legislation and taxation provisions for oil and for gas should be differentiated.



— Subsoil contracts should be stable and secure.

— Contract administration, control, and monitoring of operations should be efficient and clear, providing

for timely approvals without delays.

— Clear tax rules, administration, and audits, should be implemented by a dedicated central (specialized)

petroleum tax office.

— Similarly, within the environment ministry, a dedicated office focused upon mineral resources should
work with licensees on the issues of health, safety, and environment.

— Exploration rounds should be competitive and timely, and allow for sufficient time to study the related

data and prepare offers.

— All data—geological, geophysical, geochemical, and well—should not be confidential, but rather easily
accessible. The data obtained by, or on behalf of, the state should be offered at a low cost in advance

of the exploration rounds.

— The selection of the winning bidder should be transparent and fair, and pursuant to the TOR.

— The confidentiality period for the data should be short (typically three to four years).

Underfinancing of exploration work and limited technological
capabilities have meant that KazMunayGaz's own exploration
effort, however limited, has seen little success, with several
wildcats either being dry or having never been spudded. The
government and national oil company seem to have recog-
nized these problems. Changes in the Subsoil Law aimed at
simplifying the subsoil contracting process are being current-
ly reviewed. Among the more important innovations included
in the legislation are the minimization of the tax burden at
the exploration stage of field development, the return to
joint exploration and production contracts, relaxation of local
purchases and local content requirements, simplification of
administrative requirements, and improved transparency and
access to geological information, and others. These aspects
are covered in other chapters of the report. One item not yet

specified in the draft Subsoil Code are some specifics about
geological information. In particular, international best prac-
tices indicate that a specialized agency, a geology committee,
should be responsible for compiling the national reserve fig-
ures, and creating and maintaining a unified information sys-
tem of geological data. Best practice also indicates that this
entity should be a separate independent government entity.

Understanding about what level of investments in exploration
is necessary is an important question for Kazakhstan in or-
der to set realistic goals in regards to its resource base, and
to develop effective strategies for attracting investors into
its upstream. One metric is the spending trends for major
international companies (See Text Box: “Exploration Spend
by Global Companies Rising”).

Exploration Spend by Global Companies Rising

As Kazakhstan scales its own hydrocarbon exploration efforts, the amounts large global oil and gas companies
are spending on this activity provide a useful benchmark. In general, the link between exploration spending
and discovered barrels (much less actual produced barrels) is largely indirect and depends on multiple factors,
including most importantly geology, but the general geographical setting (particularly onshore versus offshore),
the technologies used, the resource type, etc. all figure prominently in this equation. The relation is also subject
to a strong learning curve effect, when every additional dollar spent on exploration at certain acreages tends

to increase the likelihood of making a discovery.

One approach for evaluating the level of exploration spending in Kazakhstan is to look at the ratio of explora-
tion spending per unit of production of the so-called Global Integrateds—a group of international majors that
includes BP, Chevron, Eni, ExxonMobil, Shell, and Total—during the last decade (2004-2014). The key trends are:

e Total combined exploration expenditures of these majors outside North America increased by 12.5% per
year on average, rising from $4.2 billion in 2004 to $15.3 billion in 2014 (in nominal dollars) (see Figure
7.1.10). Annual spending by the individual companies varied between $1.9 billion and $3.6 billion on this

activity in 2014.

e But at the same time, aggregate production of hydrocarbons (also, outside North America) for these com-
panies as a group, our size scalar, contracted from 14.1 million barrels per day of oil equivalent (MMboe/d)
to 12.6 MMboe/d (an average annual decline rate for the group of 1.0%) (see Figure 7.1.11).
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Figure 7.1.11  Spending trends for international exploration vs production
for global integrated companies

Therefore, scaling their exploration spending by the amount of hydrocarbon production, the spend of the Global
Integrated companies as a group on international exploration increased from $821 per thousand boe produced
in 2004 to $ 3,342 per thousand boe in 2014 (see Figure 7.1.12).
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Figure 7.1.12 Aggregate exploration spending trends for global integrated companies
per unit of production



In comparison, KMG E&P spends about $100 million on exploration in its core assets annually, which have
a production of about 165,000 boe per day, so the ratio for the company is about $1,660 per thousand boe
of production, a level substantially lower than the Global Integrated companies. Looking at Kazakhstan as a
whole, the 2014 international ratio applied to Kazakhstan's hydrocarbon production of 2.203 MMb/d means
that the country as a whole would need to be spending about $2.7 billion per year on hydrocarbon exploration
if it was going to expend a similar level of effort as the large international E&P companies.

Another way to estimate the amount of investment needed for Kazakhstan to replace its current levels of
production with reserves (a typical goal for many producing entities to ensure the longevity of the activity) is
to look at the average finding costs in dollars per boe. For the past decade the weighted average annual find-
ing cost per boe outside North America for a mix of I0Cs and independents was $11.23 per boe. Kazakhstan
produced 2.203 MMbdoe in 2014, or on an annual basis 804 million boe. To replace this amount at $11.23/boe

means that Kazakhstan needs to spend $9.03 billion per year.

Summary of Recommendations

Kazakhstan should follow through in its plan to change its
reserves reporting system (in a moderately paced transi-
tion over several years) to the widely used international
classification of reserves; there is little advantage to re-
maining with the existing legacy system inherited from
Soviet times. Such a change would eliminate the need for
companies (and the government) to maintain two sets
of books, and the inherent incompatibility between the
two systems.

In terms of international systems, the technical guidelines
issued by the SPE offer a much better view of the true pro-
duction potential of resources than the more conservative

and outmoded SEC system, better serving the needs of
both the government and the producers.

To revive the interest of international producers in its
exploration sector, Kazakhstan should apply internation-
ally recognized best practices used by leading hydrocar-
bon-producing countries, including having a designated
“Competent Body” responsible for tendering. Another key
measure is to establish a separate specialized entity that
compiles and maintains geological information. Some of
these recommended measures and practices are already
embodied in the new draft Subsoil Code.

7.2. Crude Oil and Gas Condensate Production

7.2.1. Key points

Kazakhstan currently ranks 17th in global oil production (up
considerably from 30th two decades ago in 1995), account-
ing for about 2.0% of the world total in 2014 (versus 0.6%
in 1995). Kazakhstan's crude production has tripled since
the late 1990s. However, since 2011 production growth has
stagnated. Kazakhstan's production profile depends heavily
on its ‘mega” projects, so trends in national output have be-
come increasingly uncertain as growth became contingent
upon the expansion plans and spending patterns of just a
few (big) projects.

Kazakhstan has a significant oil and gas condensate re-
serve base and holds 12th place globally in proven reserves.
Approximately 97% of the country’s oil and gas condensate
reserves is located in western Kazakhstan and about 70% is
found in just its top five fields. There is considerable potential
for further significant oil discoveries, however, especially
offshore.

In addition to the “mega” projects, Kazakhstan also has sig-
nificant potential in smaller upstream projects to strengthen
and stabilize the production outlook. Independents, perhaps
working in cooperation with larger companies, can play an
important, positive role in Kazakhstan's oil and gas industry
by reworking mature (“brownfield”) deposits more intensively
and by creatively developing new resource plays (including
unconventional oil), which then may become available to the

larger companies. But to realize this potential, a recalibration
of Kazakh oil sector policy is needed, particularly reform of its
fiscal, contractual, and domestic content rules that especially
tend to impact smaller producers even more negatively than
the industry at large.

Qil is the pre-eminent export commodity for Kazakhstan's
economy. The long distances involved in moving crude oil to
markets from the landlocked heart of the Eurasian continent
mean relatively high costs for transportation (compared to
other world-class oil exporters), and export routes often
involve transit through third countries. Therefore, concerns
over the reliability of some of these export routes have driven
Kazakhstan to embrace a “multi-vectoral strategy” of multi-
ple routes going north, south, east, and west.

For Kazakhstan, the second largest oil exporter within the
Commonwealth of Independent States (CIS), crude exports
are projected to rise substantially between now and 2040,
driven upward by a combination of rising production and
fairly modest crude oil consumption growth. In fact, much
of the overall growth in total CIS crude oil output over this
period is expected to come from Kazakhstan.

Kazakhstan's most important export route is the Caspian
Pipeline Consortium (CPC) system terminating at the Black
Sea; in 2014 over half (56%) of the country’s total crude ex-



ports moved via CPC.® Oil evacuation via the Black Sea (CPC
and other routes) accounted for 72% of exports. Longer term
demand for crude oil in Europe is projected to remain basi-
cally flat, while indigenous production is expected to decline,
so Europe’s overall need for crude imports will rise. As such,

the Black Sea is expected to remain a major export direction
for Kazakh crude, including some incremental expansion.
However, exports via the Baku-Tbilisi-Ceyhan (BTC) pipeline
to the Mediterranean and to China are likely to be the main
growth points longer term.

7.2.2. Crude oil and condensate reserves in Kazakhstan

As of 1 January 2014, the State Commission on Reserves listed
Kazakhstan's petroleum liquids (oil and gas condensate) reserve
base (state balance) at 5.18 billion metric tons.” Of this, 4.82 bil-
lion tons are crude oil reserves, while the rest (360 million metric
tons [MMt]) is gas condensate. The official state balance lists
oil and gas condensate reserves for 313 fields, including 252 oil
fields and 61 gas condensate fields.

In terms of the smaller category of just proven reserves, ac-
cording to the BP Statistical Review of World Energy, in 2014
Kazakhstan had 3.9 billion metric tons (30 billion barrels) of
total liquid reserves, which include crude oil, gas condensate,
and other natural gas liquids (NGLs). This constitutes 1.8% of
the world’s total liquids reserves and puts Kazakhstan in 12th
place worldwide (see Table 7.2.1.). Among CIS countries, Kazakh-
stan’s total liquids reserves are the second largest after Russia,
accounting for 22.8% of the regional total.

Rank Country Billion tons  Billion barrels Share of total
1 Venezuela 46.58 298.35 17.5%
2 Saudi Arabia 36.68 267.00 15.7%
3 Canada 27.88 172.92 10.2%
4 Iran 21.68 157.80 9.3%
5 Iraq 20.24 150.00 8.8%
6 Russian Federation 1413 103.16 6.1%
7 Kuwait 13.98 101.50 6.0%
8 United Arab Emirates 12.98 97.80 5.8%
9 Libya 6.30 48.36 2.8%
10 us 5.89 48.46 2.9%
I Nigeria 5.00 37.07 2.2%
12 Kazakhstan 393 30.00 1.8%

Total world 239.8 1700.1 100.0%

Source: BP Review of World Energy 2015

Table 7.2.1

Proved oil reserves at year-end 2014

Approximately 97% of the country’s oil and gas condensate
2P reserves is located in western Kazakhstan (i.e., Mangistau,
Atyrau, West Kazakhstan, and Aktobe oblasts together with
the Caspian offshore), and about 70% is found in the coun-
try’s five largest fields (e.g., Tengiz, Kashagan, Korolevskoye,
Karachaganak, and Zhanazhol) (see Figure 7.2.1.).8 Most of
these are subsalt deposits, characterized by considerable
depths (up to 5 kilometers), multi-component composition,
and high sulfur content, all of which greatly complicate de-
velopment and production.

In terms of operatorship, the top four holders of oil and gas
condensate reserves are North Caspian Operating Company
(NCOC) (40%), TengizChevroil (TCO) (219%), Karachaganak
Petroleum Operating (KPO) (8.5%), and KazMunayGaz (KMG)
(5%). They account for three quarters of all (proven+probable)
reserves (see Figure 7.2.2.). Two other significant reserve
holders—CNPC-AktobeMunayGaz and MangistauMunay-
Gaz—account respectively for 4.9% and 2.5% of Kazakh-
stan’s total. Therefore, six resource holders hold 82% of Ka-
zakhstan'’s total oil (2P) reserves.

6 This calculation does not include Russian transit volumes to China as Kazakh exports. Including these volumes, the share would be

50%.

7 This is reported according to the domestic definition (in categories A+B+C1+C2). Kazakhstan's remaining proven+probable “2P”
reserves (roughly the international equivalent of the domestic definition of A+B+C1) is 3.45 billion tons (or about 25 billion barrels);
IHS Energy estimates a slightly larger amount of 2P reserves for the country in 2014, at 30 billion barrels.

8 West Kazakhstan Oblast’s Karachaganak field contains 2.4 billion barrels of recoverable liquids, Kazakhstan's largest for condensate

reserves.
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Figure 7.2.1 Kazakhstan's 2P petroleum liquids reserves by oblast in 2014 (million barrels)
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Figure 7.2.2 Kazakhstan's 2P oil reserves by operator in 2014 (million barrels)

7.2.3. Historical production trends

Kazakhstan is the second largest oil producer among the CIS about 2.0% of the world total in 2014 (versus 0.6% in 1995)
states after Russia, accounting for almost 13% of aggregate (see Table 7.2.2.). Kazakhstan's crude production has tripled
oil output in 2014 for the region as a whole. Among the coun- since the late 1990s from 25.9 million metric tons (MMt) (or
tries of the world, Kazakhstan currently ranks 17th in oil pro- 534,000 barrels per day) in 1998 to 80.8 MMt (or 1.7 million
duction (up considerably from 30th in 1995), accounting for barrels per day [MMb/d]) in 2014 (see Figure 7.2.3.).2

9 As is the convention statistically, the national production figures include both crude oil proper and gas condensate.
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Production (thousand b/d)

Production (MMt)

Rank Country 2014 2014
1 us 11 644 519.9
2 Saudi Arabia 11 505 5434
3 Russian Federation 10 838 5341
4 Canada 4292 209.8
5 China 4246 2114
6 United Arab Emirates 3712 167.3
7 Iran 3614 169.2
8 Iraq 3285 160.3
9 Kuwait 3123 150.8
10 Mexico 2784 1371
1 Venezuela 2719 139.5
12 Nigeria 2 361 113.5
13 Brazil 2 346 1221
14 Qatar 1982 83.5
15 Norway 1895 85.6
16 Angola 1712 83.0
17 Kazakhstan 1701 80.8

Source: BP Statistical Review 2015.
Table 7.2.2 World's top oil producers in 2014
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However, since 2011 production has been stagnant, increas-
ing only by 0.4% during that year. Output declined in 2012,
falling by 1% relative to 2011 (see Table 7.2.3.). This decline
was Kazakhstan's first since 1994, and was mainly due to
a dip in output at the TCO project (the Chevron-led enti-

2008
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Figure 7.2.3 Kazakhstan's oil production profile and exports, 1990-2014

ty operating the Tengiz field).'® The fall in Tengiz output in
2012 was connected with a major capital overhaul of field
facilities, both the second-generation plant and the sour gas
injection facility (SGP/SGI). This turnaround set the stage
for a rebound in Tengiz production growth, up 12% in 2013,

10 TCO’s current partners include Chevron (50%), ExxonMobil (25%), KazMunayGaz (20%), and LukArco (5%).



raising Kazakhstan’s total oil output by 3.2% in 2013. But in
2014 national output declined again, by 1.2%, mostly due to
TCO undergoing another round of maintenance, although TCO
production was down only 2% in 2014. The Kashagan field
remained shut-in and did not contribute to national output.

Much of the expansion of oil production in Kazakhstan over
the past decade has been driven by two large projects, Tengiz
(accounting for 33% of total national output in 2014) and
Karachaganak (15% of total output in 2014), being developed

by consortia that include major international oil companies as
well as the national oil company, KMG. This is a trend that will
clearly continue into the next decade with the re-launch of
the first-phase development of the Kashagan field, slated to
occur in late 2016 or 2017. Production by TCO has gone from
10.5 MMt in 2000 to 26.7 MMt in 2014, an increment of 16.2
MMt, while output at Karachaganak has increased during this
period from 4.6 MMt to 12.1 MMt. The increment from these
two fields alone provided 52% of the total national increment
in output between 2000 and 2014.

Percent change

2000 2005 2010 2011 2012 2013 2014 2013-2014
Crude oil production 353 61.9 79.7 80.0 79.2 818 80.8 -1.2
Apparent domestic crude consumption 7.0 13.2 19.7 17.5 17.2 16.7 17.9 7.0
Refinery throughput 6.4 1.2 137 137 14.2 14.3 14.9 43
Direct use of crude/unidentified* 0.6 21 6.0 38 3.0 2.4 3.0 230
Crude oil exports 293 52.4 67.5 69.6 68.1 722 70.0 -3
Outside the Former Soviet Union 213 49.7 65.8 67.9 67.4 71.4 68.6 -39
via Russian pipeline system (non-Makhachkala) 10.6 14.8 15.5 15.4 15.4 15.4 14.6 -4.8
via Caspian Pipeline Consortium - 28.2 285 28.3 253 28.7 35.2 226
via Atasu-Alashankou pipeline - - 10.1 10.8 10.4 1.8 1.8 0.2
via railroad 72 1.2 57 73 6.1 87 1.8 -79.7
via Russian railroad (to Finland, etc.) 6.4 0.4 5.7 7.3 6.1 8.7 1.8 -79.7
via Kazakh railroad to China 0.8 0.8 - - - - -
via Caspian 34 8.1 93 58 7.6 6.0 52 -13.3
through Azerbaijan/Georgia 25 0.9 52 23 38 32 35 9.2
to BTC - - - - - 0.6 24 2851
to Iran (including direct shipments by rail) - 1.4 0.5 0.0 - - -
to Novorossiysk (via Makhachkala) 1.0 4.0 3.6 34 3.8 2.8 1.7 -38.5
Former Soviet republics* 8.0 27 1.7 1.7 0.7 09 1.4 63.6
Russia 6.1 26 1.2 12 0.7 0.9 1.4 63.6
via Karachaganak-Orenburg pipeline 4.6 26 1.2 1.2 0.7 0.9 0.7 -16.2
Crude oil imports 1.0 37 7.4 71 6.1 7.2 7.0 -1.6
Outside the Former Soviet Union - - - - - - -
Former Soviet republics 1.0 37 7.4 71 6.1 7.2 7.0 -1.6
Russia 0.9 37 7.4 71 6.1 7.2 7.0 -1.6
to Kazakhstan-China pipeline (official ship- R R 26 02 B B 70
ments)

* Does not include sea-borne deliveries via the Black Sea to Ukraine.

Note: Russian oil swap volumes in 2014 (7 MMt) are shown as imports and exports for Kazakhstan for comparative purposes with 2013.
Source: Compiled by IHS Energy from various official Kazakh and Russian sources: foreign trade statistics, pipeline and logistics statis-

tics, etc.

Table 7.2.3 Crude oil balance for Kazakhstan (million metric tons)



The rest of Kazakhstan’s national oil output (outside the three
‘mega’ projects) can be described either by the size of the
projects’ output or by their geographical location. In terms
of size, notable categories are core KMG producing assets,
medium-sized producers with annual output between 2 and
6 MMt each, and small producers with annual output under
1 MMt. Geographically, Kazakhstan's producers can be di-
vided into Turgay Basin producers, Aktobe Oblast producers,
legacy west Kazakhstan producers (not to be confused with
the Kazakh oblast of the same name), and other remaining
small producers and joint ventures (JVs) (see Figure 7.2.4.).

National company KMG is a major oil producer. The company
owns stakes in almost all significant oil and gas assets in

Kostanay

Source: SEEPX Energy, IHS Energy

Kostanay

Kazakhstan and has pre-emption rights to any divestments
by existing license holders; legally, it must hold a 50% stake
in all new offshore licenses in the country. KMG has a 20%
share in the Tengiz project, a 16.9% share in the Kashagan
project, and a 10% share in the Karachaganak project. The
company also operates a number of legacy fields, with the
most significant being the Emba, Zhetybay, and Uzen fields,
within its 7100%-owned upstream subsidiaries, UzenMunay-
Gaz and EmbaMunayGaz."" Production from the legacy fields
amounted to 8.18 MMt in 2014 and accounted for 10% of
Kazakhstan's total 2014 production, while the total share
of KMG (based upon equity ownership) in the country’s oil
production amounted to 27.7% in 2014%.?
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Figure 7.2.4 Map of Kazakhstan's major oil and gas deposits and associated infrastructure

A major challenge for KMG's legacy production is the compa-
ny’s relatively high production costs, particularly now in the
current low oil price environment. For example, KMG disclosed
in early 2015 that the breakeven price for its two core pro-
ducing assets, UzenMunayGaz and EmbaMunayGaz, was $87
per barrel and $66 per barrel, respectively. There are many
reasons for this, but the key problems revolve around mature
fields that are now in decline, and require more extraction
effort (higher water cuts, lower pressures, more pumping
power, higher consumption of electricity, etc.). Related to this,
of course, are relatively high staffing levels, a typical problem
of national oil companies worldwide, resulting in high labor
costs per unit of output.

Another group of significant producers, whose output ranges
between around 2 MMt and 6 MMt per year, includes CN-

PC-AktobeMunayGaz, Buzachi Operating, KarazhanbasMu-
nay, and three KMG JVs: KazGerMunay (KMG’s share 50%),
MangistauMunayGaz (KMG share 50%), and PetroKazakhstan
Kumkol (KMG share 33%) and several others. These producers
accounted for almost 30% of total national output in 2014.

Finally, a significant contribution to the country’s growth in
production has also come from smaller developments. In
2014, all together small producers accounted for 10.0 MMt of
output, representing 12.4% of the national total. In compari-
son, in 2000, this same category of producers had an output
of only 1.2 MMt, representing a mere 3.5% of the national
total. This reflects the fact that over the years, the number
of these small producers has continued to proliferate (now
numbering 70 that registered oil production in 2014) despite
a relatively difficult investment climate.

1 Fields worked during the Soviet period that now belong to KazMunayGaz.

2 | egacy assets include UzenMunayGas, EmbaMunayGas, Amangeldy, and KazGPZ.



Geographical distribution of production

Kazakhstan’'s main oil-producing area is located in the north-
western portion of the country (Mangyshlak/Buzachi region
in Mangistau Oblast as well as neighboring Atyrau Oblast),
basically lying along the eastern littoral of the Caspian Sea.
Oil production from Mangistau Oblast and Atyrau Oblast
accounted for 63% of total Kazakh production in 2014 (see
Figure 7.2.5.). Geologically, the Mangyshlak fields are located
in the Mangyshlak Basin, and are a subsection of a much
larger, fairly productive geological structure, the North Cau-
casus—Mangyshlak Basin (see above). Meanwhile, the fields
found just to the north, on the Buzachi Peninsula, are part

0% 0%

16.2%

22.9%

Source: IHS Energy

of a westward extension of an entirely different geological
structure, the North Ustyurt Basin, although still in Mangistau
Oblast. In contrast, oil production in Atyrau Oblast, West
Kazakhstan Oblast, and Aktobe Oblast is from the North
Caspian (Precaspian) Basin (see Section 7.1.2. Petroleum
Basins). West Kazakhstan and Aktobe oblasts accounted
for about 25% of total production in 2014. Crude oil and
condensate is also produced in Kyzylorda, Zhambyl, and East
Kazakhstan oblasts, accounting for the remaining 12% of
total 2014 production.’

H Aktobe Oblast (7.4)
B Atyrau Oblast (31.9)
Mangistau Oblast (18.5)
West Kazakhstan Oblast (13.1)
B Kyzylorda Oblast (9.9)
Bl East Kazakhstan Oblast (0.00)

B Zhambyl Oblast (0.02)

Figure 7.2.5 Kazakhstan's 2014 oil and condensate produciton by oblast (MMt)

7.2.3.1. Small producers—a critical source of growth that requires policy change to be realized

Just as Kazakhstan has worked to diversify its export routes,
it has also sought to diversify its investor base as well. In-
vestors from many different countries, representing a wide
variety of companies, are now working on upstream projects
in Kazakhstan. Despite this, Kazakhstan's production profile
will remain dominated by its three “mega” projects, and the
decisions by the small number of investors in these projects.
But because of this, trends in national output have become
more uncertain as growth has become so dependent upon
the expansion plans and spending patterns of so few (big)
projects. Large projects inherently tend to have more delays
and uncertainties associated with them than an aggregation
of many smaller projects. National output profiles therefore
also tend to be less volatile when they reflect the cumulative
effect of a larger number of smaller projects rather than a
few big ones.

Moreover, experience around the world has demonstrated
that smaller independents play an important, positive role
in a nation’s oil and gas industry. They operate in a more
entrepreneurial fashion and often will look at prospects in

new ways that lead to the development of new resource plays,
which then become available to the larger companies. The
independents also have an incentive to more intensively de-
velop smaller fields that may not, in each case, be material to
larger companies but that, when added up, have a noticeable
impact on national output.

Kazakhstan actually has a large number of smaller pro-
ducers, defined as those with production of less than 1
MMt of oil per year (about 20,000 b/d). Their cumulative
share in national output remains minor, amounting to 10
MMt, or 12.4% of the national total in 2014. However, the
smaller firms emerged as a dynamic force in the Kazakh pro-
duction equation during the 2000s, more than doubling their
share of total Kazakh production. The smaller companies’ av-
erage annual production growth rate during 2000-2014 was
17.8%, compared with 7% for Kazakhstan as a whole during
the same period. In the future, small producers possess the
potential in their existing reserve base to contribute an even
larger share of Kazakhstan's oil output, even without factor-
ing in potential new discoveries in new projects.

3 Hydrocarbon production in these oblasts is from other, smaller basins, such as the Turgay Basin in Kyzylorda Oblast.



Critical Success Factors

Although small companies have successfully expanded
their oil production, their recipes for success vary, as
do their ownership structures. Some are wholly owned by
a foreign investor, others are partnered subsidiaries of the
state company KMG, and many others were formed as joint
ventures (JVs) between foreign and local partners. Still, in
addition to good geological prospects and experienced man-
agement and personnel, four other factors appear particularly
crucial to the success of smaller oil ventures in Kazakhstan:
access to markets, proximity to transportation routes, access
to financing, and a trusted and effective local partner.

Access to markets provides small companies with an oppor-
tunity to sell their crude to make a profit. Export prices have
tended to be much higher than domestic prices in the past
decade, and oil exports have provided a better netback than
domestic sales despite higher transportation costs.

Yet in the past several years domestic and export prices
have been converging. Crude prices realized in the domestic
market (i.e., the price at which producers sell at the wellhead)
have increased in the past decade in terms of both absolute
value and also as a share of the export price. Whereas in
2001 the domestic crude price was about half of the ex-
port (Urals Blend) price, by 2014 the average domestic price

Fiscal, Regulatory, and Other Challenges

Despite their relative proliferation and moderate success, all
companies (but especially small ones) face significant chal-
lenges in Kazakhstan, as the government began introducing
tougher business regulations in the past decade. The main
result of this shift has been to reinforce the state’s role in
the oil and gas sector by increasing the scope of activities of
KMG and legislation that allows greater government control
over asset sales and upstream activity in general. This policy
shift affected all Kazakh oil producers, but smaller companies
in particular, and is manifested in four key challenges:

e Rising fiscal burden. Since 2000, the general fiscal
pressure on Kazakh oil producers has increased as the
government sought to increase revenues from the oil and
gas industry, particularly following the introduction of the
new Tax Code in 2009 (see Section 7.5 on Hydrocarbon
Taxation). In 2007-2008, for example, Kazakhstan intro-
duced an export duty. At one point in the second half of
2008, the export tax climbed to $140 per ton, even as in-
ternational oil prices plunged, leading some of the smaller
producers to shut in production. Subsequently the duty
was suspended and then reinstated at a much lower level
(initially set at $20 and then at $40 per ton, but raised to
$60 per ton in April 2013 and further to $80 per ton in
April 2014) following the recovery in international oil prices
during that period. The export duty was reduced to $60
per ton in March 2015, however, to reflect the decline in
global crude prices. The government ultimately respond-
ed to producers’ complaints as oil prices fell during the
global recession in 2008-2009 and again in 2015, adjust-
ing the level of the duty to avoid a decline in production.

Investors have confronted uncertainties as to their tax
obligations and a risk that the government will revisit their
contract terms and apply new taxes retroactively. Follow-
ing the introduction of the Tax Code, the government be-
gan to revise all subsoil contracts, including PSA contracts,

amounted to about 70% of the export price. As a result, some
small companies have been able to operate profitably even
without any export sales.

Proximity to transportation routes. Proximity to main
trunk pipelines or rail-loading points is crucial in keeping
transportation costs down; outlays on transportation by
these producers have risen rather steeply in recent years.

Access to financing. Crucial for implementing both ex-
ploration and production activities, financing has tended
to become more problematic over time. During the early
post-Soviet era, foreign companies active in Kazakhstan were
able to tap into foreign capital markets with relative ease.
However, organizing funding is now more difficult, especially
for smaller companies, following the adoption of new and
more restrictive financing requirements since 2009.

A trusted and effective local partner. Having a knowledge-
able and capable partner is especially valuable in Kazakhstan
given the country’s complex bureaucratic and regulatory envi-
ronment. In short, partnering with a local company that can
navigate vague and changing state requirements has proven
to be vital to success in Kazakhstan.

in an attempt to harmonize older agreements with the
new tax code. The Tax Code subjects all new hydrocarbon
development projects to a mineral extraction tax based on
output and an export rent tax tied to world oil prices. Par-
ticularly for smaller companies, which generally have less
available cash flow in the earlier (investment) phase of
their projects, unpredictability of tax stability is problem-
atic as they have less ability to weather fiscal uncertainty.

PSAs signed prior to 2010 are supposed to remain val-
id, at least for projects deemed geologically complex or
strategically important. But the PSAs that have thus far
been “grandfathered” still may be unilaterally terminated
by the state if judged a “national and economic threat’
(according to criteria that have not yet been specified).
The government has also challenged the legitimacy of
some previously concluded PSAs on the grounds that
they have not gone through an obligatory tax review
procedure, although no review was required when the
original PSAs were concluded. In 2011, for example, a
number of projects operating under PSAs were termi-
nated as the exploration phase expired. Although these
steps were taken to strengthen and protect the interests
of Kazakhstan, they inadvertently created a sense of un-
certainly in the investor community that figures prom-
inently when decisions to invest in a country are made.

Additionally, oil and gas companies working in Kazakhstan
contribute to social and economic development of the
country not only through taxes, but also through expen-
ditures on research and development (R&D), and train-
ing and social programs. In accordance with Law 291-1V
On Subsoil and Subsoil Use, oil and gas companies are
obliged to invest at least one percent of the total annual
income or one percent of annual capital investment on
local personnel training as well as research and devel-
opment projects through local providers of goods and



services. Most subsoil contracts include clauses that also
specify amounts of spending on local social and econom-
ic development projects, development of infrastructure,
commitments to local content, and personnel training.

Property and contractual issues. In 2005, the govern-
ment amended Kazakhstan's subsoil legislation to ensure
preemptive rights in oil asset sales, enabling KMG to ac-
quire stakes in key projects as the buyer of first resort. Two
other licensing regulations imposed in 2007 had a more
significant impact on smaller producers than on larger
ones, narrowing the definition of license holders’ rights:

— A law introduced in January 2007 requires license
holders to hold their assets for at least two years
before selling the licenses to a third party—except in
cases where the acquiring party is a Kazakh national
company. This action was implemented with the aim
of reducing speculation in assets and improving the
prospects for development.

— A February 2007 amendment to the Resources Utili-
zation Law enabled the state to prohibit a company
from participating in a tender if “giving the right to de-
velop a deposit would lead to its noncompliance with
enforcing national security.” To date the government
has not exercised this particular clause, but it remains
an issue that inhibits prospective bidders.

In December 2014 Kazakhstan updated its Subsoil Law,
which governs available types of subsoil use contracts. If
before there were uncertainties regarding the rights to
develop any new fields that a company might discover,
with the new amendment there is an option for a com-
bined exploration and production license, although sepa-
rate exploration and production licenses remain available.
The law stipulates a number of ways that in the event a
“significant” discovery is made, the contract can still be
revised to reflect the economic interests of the state. The
law also stipulates that the government may unilaterally
terminate a contract of a strategically important field, if
the subsoil user’s actions could lead to impingement of
the economic interests of Kazakhstan and thus pose a
threat to national security. Kazakhstan maintains a list of
fields of strategic importance that fall under this provi-
sion, including over 40 hydrocarbon fields at last report.
A strategic field is considered to contain over 50 MMt of
oil or over 10 Bcm of gas.™*

Environmental policy. Kazakhstan's associated gas
utilization requirements illustrate the tendency of state
authorities to emphasize punitive measures instead of
incentives when formulating environmental policy. These
measures include very strict utilization requirements even
though local gas markets remain poorly developed and

gas offtake prices remain quite low. For smaller compa-
nies, the obstacles to effective utilization and moneti-
zation of associated gas are often imposing, given the
relatively minor and noncommercial volumes frequently
involved (compared with the associated gas production
of larger oil companies).

Kazakhstan's emerging regime for regulating greenhouse
gas (GHG) emissions represents another source of grow-
ing environmental costs for oil companies in Kazakhstan
(including some small producers), at least through time
lost on new paperwork to meet official requirements. Spe-
cifically, effective January 2013, companies emitting more
than 20,000 metric tons of CO, equivalent annually must
apply for emissions quotas covering different periods of
time till 2020 ( see Chapter 13).15

Project delays and government interference. Oil com-
panies, big and small, in Kazakhstan confront another
set of challenges arising from the bureaucratic character
of Kazakhstan's state structure, including delays from
lengthy permitting processes and inspections. The costs
associated with these issues are proportionally much
higher for small oil producers given their relatively limited
personnel and expense budgets.

Qil companies are subject to multiple layers of govern-
mental oversight, which creates confusion as to exactly
what the various state requirements are, as well as prob-
lems of overlapping authority (see Chapter 3). Companies
must comply with regulations issued by both the central
government and local authorities, and in some cases the
latter have the right to increase fines several-fold com-
pared with the base fines instituted at the central level
(penalties for gas flaring are an example).

Periodic reorganization of Kazakh state structures also
typically sets back the timetable for completion of gov-
ernment paperwork and approvals related to company
projects. For example, in 2010 the Ministry of Energy and
Mineral Resources was reorganized into the Ministry of
Oil and Gas, resulting in delays at all levels of the deci-
sion-making apparatus until the new responsibilities and
lines of authority were clarified. Similar delays occurred
after August 2014, with streamlining of various ministries
into five core ministries and consolidation of the Ministry
of Energy.

At the same time, the Kazakh government has made
some attempts to streamline its regulatory framework
for the benefit of small companies (along with others).
For example, the procedure for registering a business has
been substantially improved. The government has also
introduced an automated electronic system that tracks
companies’ local content requirements.

14 The Kazakh decision to separate exploration and development licenses paralleled Russian practice. The Kazakh law’s “strategic”
field clause also is similar to a provision in Russia’s 2008 law on foreign investment in strategic sectors. However, the option to have
a unified license is an attractive feature for investors, as it reduces uncertainty; this is an improvement not yet available in Russia.

5 The scheme, originally planned for implementation in 2013, was postponed after foreign investors and the domestic business
community expressed opposition. Investors objected that they already pay various taxes for CO, emissions in the country, as well
as administrative penalties and damage recovery sums. Domestic industrialists, who wish to attract foreign investment, complain
that the emissions trading scheme (ETS) introduces an element of uncertainty into the business environment, complicating efforts
to plan budgets and forecast rates of return. Government officials have promised to loosen emissions targets and soften penalties

for noncompliance when the new ETS is rolled out.



7.2.4. Oil production outlook

7.2.4.1. Official forecast and IHS forecast

The Energy Ministry’s most recent oil production forecast
(issued in April 2015) differs significantly from the current

base-case IHS Energy forecast (issued in March 2015). The
Ministry projects total crude production at 91.5 MMt (1.83
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MMb/d) in 2040, whereas IHS projects national output to
reach 150.5 MMt in the same year (3.01 MMb/d), a difference
of 59 MMt (1.2 MMb/d) (see Figure 7.2.6. and Figure 7.2.7.).
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Figure 7.2.6 Energy Ministry's outlook for Kazakhstan's eil-condensate production, March 2015
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Figure 7.2.7 IHS Energy's oil-condensate
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The key differences in the general assumptions underlying
these forecasts are as follows:

e Legacy fields’ production in the Ministry’s forecast
is projected to decline steadily, and at a fairly brisk
pace. For example, MangistauMunayGaz output declines

137 OIL AND GAS INDUSTRY

from a projected 6.2 MMt in 2015 to 4.7 MMt in 2025 and
to 3.0 MMt in 2035. This represents an average annual
decline rate over the 20-year period of 3.6%. Other leg-
acy fields in aggregate display a similar declining trend.
However, IHS envisions more attenuated declines in legacy
production, basing this forecast on general tendencies



seen in other mature fields globally.’® But critical in this
is implementing additional incentives for operators to
intensify recovery activities at older, mature fields, such
as special tax incentives. When coupled with the ability
to bring in new oil recovery technologies, these can help
prolong the life of older fields and improve the recovery
rate at hard-to-recover deposits.

e Karachaganak output in the Ministry’s forecast
declines from 12 MMt in 2015 to 7.2 MMt in 2025
and to only 4.8 MMt in 2035 (an average annual
decline of 4.5%). The underlying assumption is based
on no further field expansion, where liquid hydrocarbons
production declines while the gas ratio increases. In con-
trast, IHS sees a generally flat liquids production profile
for Karachaganak, with production declining slowly after
2025 following another expansion phase. IHS sees Kara-
chaganak as a still somewhat under-produced field, with
remaining recoverable liquid reserves constituting about
619% of total recoverable reserves of the field.'”” But the
specifics of the expansion concept remain undefined and
uncertain at this time.

e Offshore production. The Ministry expects “other off-
shore” production, namely the Zhemchuzhina field and
Project “N,” coming online quite quickly, as early as 2019
followed by a fairly rapid production ramp-up in the period
to 2025, after which production begins to decline. IHS
sees the other offshore blocks'® coming on-stream much
later, around 2026, with a much slower ramp-up, reaching
15.5 MMt in 2035.

e Kashagan Phase 2. Both the Ministry’s and IHS forecasts
envision sanctioning of Kashagan Phase 2 expansion.

e TCO production in the Ministry forecast reaches its peak
already in 2021 at 37.8 MMt, and then holds at a plateau
of around 36.8 MMt from 2026 through 2031, after which
TCO production begins to decline quite rapidly, falling to
29 MMt in 2035. In the IHS base-case, TCO production
rises only after 2021 when the Future Growth Project
expansion is launched, reaches a maximum of 42 MMt in
2030, and then declines slowly to 36 MMt in 2035.

e Yet-to-find production. The IHS base-case also includes
a category of “yet-to-find” future production—that is,
production from new fields yet to be discovered as a re-
sult of ongoing exploration activities. This is a typical
convention for long-term oil production forecasts.’® The
IHS forecast also includes production from development
of new fields/reserves that are expected to be discovered
by existing license holders longer term. In contrast, the
Ministry forecast includes output only from existing pro-
ducers from existing or known resources.

In summary, the base-case IHS forecast for 2040 is higher
because it assumes a later start-up of some projects, a more
attenuated output decline in mature fields (or those approach-
ing maturity), and “yet-to-find” future production from revived
exploration activities and discoveries from existing license hold-
ers. The Ministry forecast takes a more conservative approach,
while the IHS forecast is predicated on the implementation of
the recommendations of this report in key policies.?®

7.2.4.2. Kazakhstan's oil production outlook in the IHS forecast

The recent sharp decline in global crude oil prices and the
continued delay in bringing the Kashagan field onstream have
undoubtedly dampened the general prognosis for Kazakh-
stan’s oil production. But the situation in the upstream going
forward, although challenging, remains far from gloomy.
Kazakhstan still has significant reserves potential, but pol-
icy needs to be recalibrated to more effectively encourage
exploration and to incentivize producers to invest and ex-
pand their operations in Kazakhstan, especially smaller and
medium-sized ones.

Kazakhstan's crude oil production is projected to increase
substantially in the period to 2035 under the base scenar-
io, though not as much as previously assumed given the
Kashagan delay. In fact, much of the overall growth in CIS
crude oil output between now and 2040 is expected to come
from Kazakhstan. In the base-case, Kazakh oil production
is projected to grow from 80.8 MMt (1.7 MMb/d) in 2014 to
95.4 MMt (2.0 MMb/d) in 2020, to 147.2 MMt (3.12 MMb/d)
by 2035, and to 150.5 MMt (3.2 MMb/d) by 2040; this rep-
resents an average annual rate of growth of 2.4% over the
2015-2040 outlook period (see Figure 7.2.8.).

16 See the IHS Energy Private Report, Finding the New Critical Numbers: Estimating the Burden of Global Production Attrition, January

2012.

7 This includes oil and condensate reserves.

8 The “other offshore” category includes three types of offshore projects: (1) already-discovered fields within the North Caspian
Operating Company license area (e.g., Kalmkas-More, Aktote, Kairan); movement on development of at least one of these other
offshore fields has gotten under way, but obviously the timing and pace of development is going to be heavily influenced by larger
Kashagan issues such as an extension of the production-sharing agreement; (2) joint 50:50 offshore projects between Russia and
Kazakhstan (e.g., Tsentralnoye, Kurmangazy); and (3) other projects involving prospective offshore blocks, usually being pursued as
JVs between KMG and international investors (e.g., Nursultan, Abay, Satpayev, Isatay).

19 See the IHS Energy Special Report, The Future of Global Oil Supply: Understanding the Building Blocks, November 2009; the IHS
Energy Private Report, Pausing for Breath Part 2: Understanding the Building Blocks of Capacity Through 2030, November 2009;
the IHS Energy Decision Brief, Pillars of Supply—A Balancing Act for the Future, June 2008; and the IHS Energy Private Report,
Russian Oil Production Outlook: Can the Recent Rapid Rise Be Sustained, and for How Long?, February 2005.

20 The IHS oil production outlook also is consistent with the IHS long-term crude oil price forecast, which sees global prices returning

to an average price of about $105/bbl in the long term.
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Figure 7.2.8 Outlook for Kazakhstan's oil production by scenario

As noted above, the principal developments driving Kazakh-
stan’s overall oil production trend will continue to be the three
‘mega” projects: Tengiz, Karachaganak, and Kashagan (see
Figure 7.2.9.). Given that the contracts for these projects expire
in 2033, 2037, and 2041, respectively, to ensure that the long-
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term productive potential of these projects is realized, policy
needs to include provisions for continued investments and
effective operation. This may include contract extensions to
provide sufficient payback period or other contract adjustments.
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Figure 7.2.9 Kazakhstan's oil production outlook, base-case

Besides these three big projects, a host of smaller projects
also figure in Kazakhstan’s oil development going forward,
albeit less prominently. The overall forecast is built up from
developments in eight main categories of producers, either
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major projects by themselves or grouped together by loca-
tion, crude quality, or type of operation. These are described
in more detail below.



Overview of IHS Energy’s Base, High, and Low Oil Production
Scenarios for Kazakhstan

Major projects run by international companies in Kazakhstan benefit from IHS Energy’s access to credible,
probabilistic production outlooks from informed sources close to these projects. There is, of course, consider-
able uncertainty attached to such production outlooks, but this derives from the inherent uncertainty of field
development rather than from difficulties in access to information.

Projections for state-operated production are less certain. They are based on official outlooks when available,
filtered through IHS Energy’s own views of what may or may not be realistic given geological potential, capital
availability, and other factors such as logistics and politics. For oil production, in our base-case IHS Energy
has tried to approximate a so-called P50 outlook: the actual results have an equal likelihood of being higher
or lower than the base-case projections. The high case figures approximate a P90 outlook: the actual results
have a 90% probability that they will be lower than the outlook numbers. Similarly, the low case is intended to
approximate a P10 outlook: the actual results have only a 10% probability that they will be lower than the out-
look numbers. These probabilities are intended only as rough guides in interpreting the production projections.

Experience demonstrates that publicized development plans for relatively new, pioneering regions such as
the North Caspian basin tend to be optimistic about timing—schedules often slip because of infrastructure
constraints as well as disagreements that delay decision making. Such development plans also often turn out
to understate ultimate production volumes, given what seems to be a natural inclination toward conservative
initial estimates of well productivity and ultimate recoverable reserves. We have built these tendencies into
our outlooks from the outset.

In the base scenario, existing development projects in Kazakhstan proceed more or less as intended, but not
entirely so: a variety of constraints and difficulties create small but significant delays and thus production
shortfalls for particular years relative to what is currently announced. In the base-case, total crude production
in Kazakhstan is projected to grow from 80.8 million metric tons (MMt) (1.7 million barrels per day [MMb/d])
in 2014 to 95.4 MMt (2.0 MMb/d) in 2020 and to reach 150.5 MMt (3.2 MMb/d) in 2040; this represents an
average annual rate of growth of 2.4% during 2015-2040 (see Figure 7.2.9.).

In the high scenario, development is assumed to proceed more smoothly, without significant delays, and
producers exceed their currently envisioned “probable” production profiles as a result of productivity that is
higher than initially expected. Under this scenario total production in Kazakhstan is projected to grow even
more substantially, from 80.8 MMt (1.7 MMb/d) in 2014 to 105.3 MMt (2.2 MMb/d) in 2020, and to reach 183.0
MMt (3.9 MMb/d) in 2040; this represents an average annual growth rate of 3.1% over the outlook period
(2015-2040) (see Figure 7.2.10.).
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Figure 7.2.10 Kazakhstan's oil production outlook, high case



In the low scenario, development proceeds more slowly than in the base-case because of more significant
delays. Total production in Kazakhstan is projected to remain fairly flat over most of the outlook period, with
output projected to be at a lower level over the outlook period. In this scenario, Kazakh oil output regional
output rises to a maximum of 92.3 MMt (1.95 MMb/d) in 2025 and declines thereafter, falling to 86.0 MMt
(1.8 MMb/d) in 2040 (see Figure 7.2.11.). This represents an average annual growth rate of only 0.2% during
2015-2040. Although all of the upstream components differ between the three scenarios, the key difference
for the low case is that it does not assume Kashagan Phase 2 is sanctioned.
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There is, however, a major source of uncertainty in the Kazakh outlooks that should be highlighted: the potential
contribution of currently undeveloped or undiscovered fields, mainly offshore. IHS Energy has made conser-
vative (although not overly pessimistic) assumptions about the contribution of such fields by 2040. It seems
sensible from a general planning perspective not to build in huge amounts of undeveloped or undiscovered
(and thus speculative) production. Still, by 2040, the conservative high scenario sketched in above overtakes
the base-case scenario in which there would be considerable exploration success offshore. The discovery and
relatively rapid development of several sizeable fields in the Caspian offshore area could make the current

high case outlook look low by 2040.

Tengiz

The mid-2008 completion by TCO of the second-generation
plant and the sour gas injection (SGP/SGI) projects nearly dou-
bled the Tengiz production rate, to over 550,000 b/d. Annual
production rose from 17.3 MMt (376,000 b/d) in 2008 to 25.9
MMt (564,000 b/d) in 2010; project output declined slightly
in 2011 and 2012 (due to maintenance work), falling to 24.2
MMt (527,000 b/d) before rebounding in 2013 to 27.1 MMt
(590,000 b/d). In 2014 TCO produced 26.7 MMt (582,000 b/d)
(see Figure 7.2.9.).

Under the base scenario, output is expected to remain rela-
tively flat in the next few years, with scheduled maintenance
dictating specific output fluctuations. Production growth is
expected to resume in 2021. This is due to a new phase of
expansion, the Future Growth Project (FGP), which includes
construction of a third Tengiz crude processing plant, and is
designed to add another 12 MMt per year (260,000 b/d) to the
overall production capacity of the field. After considerable dis-
cussion, this expansion was finally approved by the responsible

government entity in early October 2013, and Kazakhstan's
Energy Minister confirmed that the government agreed “in
principle” to the project in October 2014. But the cost of the
project has now ballooned to about $40 billion compared with
the initial estimate of $23 billion submitted the year before.
The government has initiated negotiations with TCO in an
attempt to reduce the overall cost of the project. Assuming a
final investment decision (FID) for the FGP project is made in
2015, the first oil from the expansion project is expected only
after 2021.

Under the base-case scenario, TCO production expands from
27.5 MMt (599,000 b/d) in 2020 to reach 37.9 MMt (825,000
b/d) in 2025 and a maximum of 42.0 MMt (915,000 b/d) in
2030 before gradually declining to 32 MMt (697,000b/d) over
the next decade (some debottlenecking is assumed over this
period). In a high scenario, TCO production reaches a higher
maximum, of 45.0 MMt (980,000 b/d) in 2030, followed by a
decline over the following decade, to 35 MMt (762,000 b/d)



by 2040. In an alternative low scenario, a smaller contribution
by FGP and other debottlenecking projects is envisioned, so
that TCO production rises to a maximum of only 35.0 MMt
(762,000 b/d) in 2025 before declining to 24.0 MMt (523,000
b/d) in 2040. TCO production is not projected to drop sharply

Karachaganak

Karachaganak’s annual production has been basically flat since
2007, fluctuating in a range between 11.4 MMt (260,000 b/d)
and 12.2 MMt (279,000 b/d); (gross) output in 2014 was 12.2
MMt (279,000 b/d). Karachaganak’s fourth stabilization train
(part of the project’s second expansion phase), installed in 2010,
increased the project’s export capacity to international markets
to 10.3 MMt (234,000 b/d) of liquids. Several years ago, the
partners developing the project decided to postpone the launch
of the third phase, which was originally slated to be completed
by the end of 2012. A new concept for the third phase of the

Kashagan

The restart of the offshore (Caspian Sea) Kashagan field, ex-
pected by end of 2016 - early 2017, is another factor support-
ing an overall increase in Kazakh oil production going forward.
It is one of the 10 largest oil fields discovered in the world in
recent years, and its development is one of the largest proj-
ects worldwide in investment and scope. The field is expected
to be a major source of oil growth over the next two decades,
not only in Kazakhstan but also within the CIS and globally
as well. First oil at Kashagan was achieved in September
2013, and the field developers announced that “commercial”
production was achieved in early October; but immediately
thereafter, the field was shut down, owing to pipeline leaks.
A subsequent investigation of the problem traced the leaks
to pipeline cracks resulting from sulfide stress cracking. On
account of extensive corrosion, the consortium is now in the
process of replacing the oil and gas pipelines between the field
and the onshore Bolashak processing plant, a total of about
190 kilometers (km) of pipe.

Million metric tons

+——— Kashagan base case November 2013

after reaching peak production, but rather a gradual decline
is projected. Economically, it is most sensible to maximize
production potential available as quickly as possible following
investment into the field.

project is being developed following the entry of KMG into
the project (acquiring a 10% stake in June 2012). It should be
pointed out that Karachaganak condensate loses approximately
18-19% of its extracted volume in the process of stabilization
undertaken at the field (or at Russia’s Orenburg gas processing
plant). This significantly reduces the liquids volumes available
to flow into pipelines or other export systems (see the section
“Karachaganak-Orenburg Gas Processing Plant Relationship”
for more information). Stabilization is a crucial step in preparing
condensate for pipeline transportation.

In February 2015 the NCOC consortium awarded a contract
worth $1.8 billion to a Saipem-led joint venture for engineering
and construction work to lay two 96-kilometer pipelines. The
contract’s estimated completion date is December 2016, al-
though Kashagan is unlikely to resume operations in mid-win-
ter, and would most likely wait for start-up until the following
spring when the ice has melted. Hence the base-case outlook
assumes that Kashagan production resumes in the first half of
2017, with a ramp-up to the design level for Phase 1 of about
17.2-17.6 MMt per year (365,000-370,000 b/d) by 2020-2021
(see Figure 7.2.12.). Kashagan’'s development involves the
reinjection of much of the high-sulfur associated gas that is
produced to support reservoir pressure and maximize liquids
production. (On the importance and usefulness of gas reinjec-
tion, see the box on gas reinjection in the natural gas section.)

Kashagan base case October 2014

e——— Kashagan base case March 2015

Source: IHS Energy, EOEO

Figure 7.2.12 Kashagan's production outlook: changing expectations



The key question for Kazakhstan'’s oil production profile lon-
ger term is the implementation of the second phase of the
project (designed to drive production at the field to over
1 MMb/d, or 47 MMt per year). Phase 2 has not yet been
sanctioned, and understandably any decision will be taken
after Phase 1 re-starts and is operating smoothly. Economic
analysis of the Kashagan project, which involves nearly $50
billion in capital expenditure for just the first phase, indicates
that under IHS Energy’s base-case expectation for global
oil prices, longer-term project profitability is positive for the
consortium, but quite low, so that Phase 2 faces considerable
risk of not being sanctioned. Nevertheless once Phase 1
production begins, some type of compromise would appear
to be possible on Phase 2, enabling it to go forward. This is
because of its overall importance to both Kazakhstan and the
companies involved. The key elements of such a compromise

Turgay Basin producers

The Turgay Basin is a major oil-producing region in Kyzylorda
Oblast in the south-central part of the country. There are a
half-dozen or so significant discovered fields (of which Kum-
kol is the largest) and a number of prospective structures
as well. The Turgay Basin crude tends to be high-quality in
terms of density and sulfur content, although relatively high
in paraffin content. The liquids produced at the Amangeldy
gas field in southern Kazakhstan (Zhambyl Oblast) are also
included within this category because of the field’s general
geographical location. This category of production includes
13 producing entities in the region (plus Amangeldy), the most
important of which are:

» PetroKazakhstan Kumkol Resources (now a subsidiary of
the state-owned China National Petroleum Corporation
[CNPC], jointly owned with KMG following the acquisition
of the Canadian-based company formerly known as Hur-
ricane Hydrocarbons in autumn 2005)

e Turgay Petroleum (a JV between PetroKazakhstan and
Russian oil major LUKOIL)

Aktobe Oblast producers

Qil production in Aktobe Oblast traditionally comprised the
output of just one company, CNPC-Aktobemunaygaz, based
on the Kenkiyak and Zhanazhol fields. CNPC has owned and
operated this company for nearly two decades, and its in-
vestment and development activity has more than doubled
production from the low point in 1999. Another producer,
Kazakhoil-Aktobe, went into operation in 2002, with others
following in recent years, for a total of 17 producing com-
panies by 2014. Kazakhoil-Aktobe was a JV between KMG
and an international independent, Nelson Resources. But

Legacy producers in western Kazakhstan

Production in western Kazakhstan (not to be confused with
the Kazakh oblast of the same name) covers the output of
five legacy producers: the Soviet-era producers UzenMunay-
Gaz, MangistauMunayGaz, and EmbaMunayGaz plus CNPC
International/Buzachi Operating (previously owned by Tex-
aco and then Chevron but now jointly owned by CNPC and

would likely involve an extension of the PSA, to allow the
companies more time to recover the extra costs, and probably
some compromises on fiscal issues as well.

In the IHS base-case, Phase 2 production is expected to
start up after 2025, so that Kashagan's 2030 production
amounts to 35.8 MMt (760,000 b/d), 2035 output is at 48.0
MMt (1.019 MMb/d), and 2040 output reaches 52.0 MMt
(1.1 MMb/d). If Phase 2 is never sanctioned (i.e., a low sce-
nario is assumed), then Kashagan production reaches only
17.5 MMt (372,000 b/d) in 2025 and stretches only to 18.5
MMt (393,000 MMb/d) through some debottlenecking. In the
(optimistic) high production case, the buildup of Phase 2 is
somewhat more rapid and brings production up to 42.5 MMt
(0.9 MMb/d) in 2030 and 60.2 MMt (1.28 MMb/d) in 2040.

e KazGerMunay (now a 50:50 JV between PetroKazakhstan
and KMQ)

e CNPCowned CNPC Ai-Dan Munay

e Small Kazakh independents Kuatamlonmunay, Sauts
(South) Oil, KOR, and Kumkol Transervis.

Production in the Turgay Basin has been somewhat volatile
over the past decade. It declined in 2005 because of the need
to cut back oil production following both the enactment of
a new law that restricted associated gas flaring and a legal
dispute that erupted between PetroKazakhstan and one of
its JV partners, LUKOIL. But these situations were apparently
resolved with CNPC'’s acquisition of PetroKazakhstan in 2005.
Regional production bounced back to 10.9 MMt (230,000 b/d)
in 2012 but has declined slightly in 2013 and 2014. Production
reached only 10.6 MMt (224,000 b/d) in 2013 and 9.9 MMt
(209,000 b/d) in 2014. In the base-case, which assumes a
moderately pessimistic geological position, the Turgay Ba-
sin production decline that began in 2013 continues, albeit
slowly, and output falls to 6.0 MMt (127,000 b/d) by 2040.

Nelson Resources was acquired by LUKOIL at the end of
2005. Production in Aktobe Oblast declined in 2006-2008,
but rebounded slightly in 2009 and then rose more signifi-
cantly in 2010-2013. However, output fell by 11% in 2014, to
7.4 MMt (156,000 b/d).

The base-case assumes some production decline in Aktobe
Oblast from the 2014 level, but at a fairly slow rate. By 2035,
production in the area declines to 5.0 MMt (105,000 b/d) and
by 2040 it declines to 4.5 Mmt (95,000 b/d).

LUKOIL [through its acquisition of Nelson Resources]) and
KarazhanbasMunay. These producers are grouped together
because of their location (all are in Mangistau Oblast ex-
cept for EmbaMunayGaz) and similar crude quality (basically
heavy Mangyshlak or Buzachi crude) and general production
dynamics as mature operations. In the base-case, output



by this group will continue the general decline that began in
2006-2007 (with only a slight uptick seen in 2012-2013).
Output in 2035 for the group is projected to fall from a 2014

Other producers (small producers and JVs)

The remainder of onshore producers not mentioned above is
included in a category of “other producers,” which comprises
projects run mainly by small JVs and other international inde-
pendents. These projects are located predominantly in west-
ern Kazakhstan (mainly in Atyrau and Mangistau oblasts),
such as Sazankurak, Emir Oil, and Arman. Their output de-
clined slightly in 2012-2014, but going forward is expected to
maintain moderate, steady growth, from 6.0 MMt (115,000

Other offshore producers (excluding the Kashagan field)

This category consists of all offshore production except for
the Kashagan field itself. Kazakhstan's offshore area probably
represents the country’s greatest potential for significant
oil discoveries. Since production from these fields will be
driven largely by a combination of geology and investment
conditions, the range of production possibilities is very broad.
However, rather than exploring more extreme scenarios, three
outlooks for new developments in the Kazakh offshore pre-
sented below fall within a relatively narrow band. The general
outlook assumes some significant exploration success but
also assumes that no new discoveries on the scale of Kasha-
gan are made (see Figure 7.2.13.).

The "other offshore" category includes three types of offshore
projects:

Million metric tons

production of 18.6 MMt (354,000 b/d) to 8.2 MMt (156,000
b/d) and by 2040 to decline further to 7.0 MMt (133,000 b/d).

b/d) in 2014 to 13.5 MMt (259,000) by 2035 and 14.8 MMt
(284,000 b/d) by 2040 in the base-case. This outlook is based
largely on the strength of relatively conservative estimates
of the reserve base and production growth potential of this
diverse set of operations. Potential for this category to in-
crease production is tied in part to policy decisions that could
encourage small producers to flourish.

e Already-discovered fields within the North Caspian Oper-
ating Company license area (e.g., Kalmkas-More, Aktote,
Kairan); movement on development of at least one of
these other offshore fields has gotten under way, but
obviously the timing and pace of development is going to
be heavily influenced by larger Kashagan issues such as an
extension of the production-sharing agreement.

e Joint 50:50 offshore projects between Russia and Kazakh-
stan (e.g., Tsentralnoye, Kurmangazy).

e Other projects involving prospective offshore blocks, usu-
ally being pursued as JVs between KMG and international
investors (e.g., Nursultan, Abay, Satpayev, Isatay).

e——— Base case

Source: IHS Energy, EOEO

e——— High case

—— [ow case

Figure 7.2.13 Outlook for Kazakhstan's offshore oil production by scenario, excluding Kashagan



The most optimistic scenario for the production launch of at
least one new field in the Kazakh offshore would be about
five to six years after Kashagan, i.e., in 2021 (in the high sce-
nario), although oil from two of the so-called 50:50 projects
on the Russian side (in which half of output is shared with
Kazakhstan) could possibly come slightly earlier. Thus pro-
duction in the high scenario (including the contribution from
50:50 projects shared with Russia) begins in 2021, ramps up
to 5 MMt (106,000 b/d) by 2025, and then reaches 32 MMt
(679,000 b/d) by 2035 and 35 MMt (743,000 b/d) by 2040.

But a more likely scenario, a base-case, would be for produc-
tion at these other offshore fields to begin no earlier than
2025 (including the 50:50 contribution), with an even slower
ramp-up, reaching 15.5 MMt (329,000 b/d) by 2035 and 20.2
MMt (429,000 b/d) by 2040. Development of these other
offshore fields in a low case would be even slower than in the
base-case: first oil production is not until 2029, and output
reaches only 6.5 MMt (138,000 b/d) by 2035 and 10.5 MMt
(223,000 b/d) by 2040. These other two scenarios assume
that post-Kashagan exploration and production in the Kazakh
offshore moves more slowly than in the high case, owing both
to challenges to reaching agreements over commercial terms

and to a deficit of available equipment and services

Kazakhstan Upstream Oil and Gas Technology and R&D Roadmap

Because oil and gas is among the most capital and technology intensive of all industries, technological inno-
vation is critical in supporting the discovery of economically viable new reserves and improving the efficiency
of resource extraction. In order to help Kazakhstan focus its research and development (R&D) efforts and to
contribute to the government’s innovation agenda, in 2010 Shell undertook, in collaboration with more than
300 representatives across the entire oil and gas industry (including operators, service companies, and R&D
personnel), to lead the development of the “Kazakhstan Upstream Oil and Gas Technology Roadmap.” The
Roadmap is designed to provide a coherent picture of the most urgent challenges facing the oil and gas sector
in order to assign priorities for high-level decision making. More specifically, it identifies those measures that,
when implemented, will yield the greatest economic benefit for the industry.

The Roadmap, presented in report form in 2013, identified 15 prime technology challenges in exploration and
production confronting the upstream oil and gas industry in Kazakhstan. These challenges all reflect either
subsurface characteristics (complex reservoirs, high temperatures and pressures, and high H,S levels) or surface
conditions (no direct sea access for transport, massive temperature swings, ice formation in offshore fields in
winter). The 15 challenges were grouped into five technical target areas .

1. Reservoir characterization includes the challenges of: (1.1) seismic data acquisition; (1.2) reservoir de-
scription—geology, rock, and fluid interpretation; (1.3) well logging and in-well monitoring; (1.4) core analysis
and data interpretation; and (1.5) fluid property analysis. Kazakhstan was found to have moderate overall
capability in this target area, with strong geological knowledge, good subsurface modeling capabilities,
and developing capabilities in core and fluid analysis. In contrast, there is little R&D focus on seismic data
acquisition and some lack of awareness of issues surrounding the handling of high-H,S streams.

2. Field equipment encompasses the challenges of: (2.1) corrosion plus equipment and materials for sour
service; (2.2) operating in the offshore ice and during cold weather; and (2.3) management of sulfur. Here
the Roadmap survey determined that Kazakhstan has good capabilities in sulfur management and ice
operations, and high-quality field engineering design services. However, work on equipment and materials
for sour service was found to be lacking in focus in the upstream area.

3. Fluid flow and processing comprises the challenges of: (3.1) flow assurance and sand control; and (3.2)
water management. The assessment exercise highlighted technical weaknesses in this area in the upstream
but noted much stronger flow assurance and water treatment capabilities downstream.

4. Wells and field management consists of the challenges of: (4.1) drilling and well costs; and (4.2) field
management: optimized recovery including IOR/EOR (improved oil recovery/enhanced oil recovery). The
Roadmap assessment found capabilities in this area to be patchy. Institutes/laboratories were found to be
generally weak, but some excelled in particular areas (e.g., drilling-fluid testing, use of waterflooding and
EOR techniques to optimize recovery, dynamic modeling).

5. HSE and operations incorporates the challenges of: (5.1) emergency response and disaster recovery;
(5.2) operational HSE (health, safety, environment) risk reduction under sour production conditions; and
(5.3) environmental impact. The Roadmap assessment found that little work was being done in the area of
emergency response and disaster recovery or in operational risk reduction in sour conditions.

As part of the Roadmap analysis, the abovementioned challenges were ranked according to the benefits/savings
for the industry as a whole in Kazakhstan. Improved and enhanced oil recovery (challenge 4.2), equipment and
materials for sour service (2.1), and drilling and well costs (4.1) were judged to be the most pressing challenges,
each yielding potential savings in excess of $5 billion. But what is also evident from the Roadmap’s analyses



of specific measures designed to address these challenges is that the costs of their implementation will be

proportionately expensive.
L

7.2.5. Kazakhstan's crude oil transportation and exports

Exports of oil are of critical importance to Kazakhstan’s
economy. Revenues from hydrocarbon exports have increased
tenfold since 2000 and now account for over half of the coun-
try’s total export earnings (and nearly 20% of GDP).

Export capacity and routes remain one of the greatest chal-
lenges for oil producers in Kazakhstan, partly due to the
country’s landlocked location in the heart of the Eurasian
continent. The combination of Kazakhstan's geopolitical posi-
tion and its remote location relative to international markets
represents an ongoing marketing and transportation chal-
lenge to ensure efficient future development of the country’s
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hydrocarbon resources. The long distances involved in moving
crude oil to markets mean relatively high costs for transpor-
tation, and export routes often involve transit through third
countries. Therefore, concerns over the reliability of some
of these export routes have driven Kazakhstan to embrace
a ‘multi-vectoral strategy” of multiple routes going north,
south, east, and west (see Figure 7.2.14.).

Mangyshlak high-paraffin oil has a pour point of 25°C, so
it must remain heated during transportation through trunk
pipelines; this affects the internal cost of transportation (and
therefore the tariff).
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Figure 7.2.14 Oil export routes from Kazakhstan

For Kazakhstan, an important development has been the
emergence of spare export capacity in all the major export
routes in recent years: BTC from Azerbaijan, swap capacities
via Iran, westward evacuation in the Transneft system, rail ca-
pacity, and also on the Kazakhstan-China pipeline. As the key
source of oil production and export growth in CIS, this creates
an opportunity for Kazakhstan's producers/shippers to nego-
tiate competitive transportation tariffs (see Figure 7.2.15.).

KazTransQil (KTO), a specialized subsidiary of KMG, operates
the country’s oil pipeline network. Access to KTO's pipelines
for transport beyond Kazakahstan's borders is an intrinsic
aspect of an oil export quota system administered by the Min-
istry of Energy. Some years ago, overall export capacity was
tight and Kazakh oil production was rising, so access was a
greater problem, particularly on the main transportation route,
the Atyrau-Samara pipeline. But because of capacity expan-
sions and relatively flat oil production trends, transportation
constraints are presently no longer such an issue.
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Figure 7.2.15 Kazakhstan's crude oil exports versus available export capacity
at national borders (base case)

Tariff Policy for Oil Pipeline Transportation

Tariffs for Kazakhstan's national oil pipeline company, KazTransQil (KTO), have long been regulated as a
“‘natural monopoly” by the Committee for Regulation of Natural Monopolies and Protection of Competition
(KREMIZK, formerly known as AREM). The basic tariff methodology is for tariffs to be adjusted periodically
(usually annually) based upon cost recovery, including investment. The tariff rates for the main system are set
per ton-kilometer, based on the expected costs and expected shipment volumes. After considerable volatility
and experimentation in the 1990s, economic conditions, including inflation and the tenge-dollar exchange rate,
have become more stable, and so have oil pipeline tariffs. They have tended to be adjusted (usually annually)
only when material conditions changed significantly. Following KTO's initial public offering in 2012 as part of
the program for “People’s IPOs,” a decision was made to harmonize the tariffs for oil exports and tariffs for
domestic deliveries, with average tariff growth indexed to domestic inflation rates.?' So in the regular tariff
adjustment that took place in January 2014, tariffs on domestic routes were raised by 50% to bring them
closer to export tariffs, which were increased by only 2.4%. In the previous tariff adjustment that was imple-
mented (in December 2012), both tariffs were increased considerably (with domestic tariffs being hiked more
substantially), mainly to cover KTO's planned 15.2 billion tenge ($99.6 million at the then-current exchange
rate) capital investment program for 2013. However, the most recent tariff hike, which occurred in April 2014,
contradicted the tariff harmonization policy, as pipeline tariffs for export shipments were raised by 20% (to
5,817.2 tenge [$31.94] per metric ton per thousand kilometers) to compensate for the tenge devaluation in
February. Tariffs for shipments to domestic refineries remained unchanged.

Each of the joint-venture pipelines in Kazakhstan has its own individual tariff (e.g., Atasu-Alashankou, Ken-
kiyak-Atyrau) with tariffs also regulated by KREMiZK, although CPC is an exception: the tariff mechanism
for CPC is set as part of its overall agreement, and is set internally. In an attempt to attract more oil transit
volumes from Russia to China, a special “unit tariff” was established in September 2012, covering the entire
route from the Russian border to the Chinese crossing point (i.e., over both KTO pipe as well as the JV section).
It was initially established in tenge per ton (1,499.15 tenge per ton), but was changed to be paid in dollars in
November 2014 (retroactively back to January 2014), effectively raising the tariff for Russian shippers because
of the devaluation of the tenge.

This general policy has generally provided a fairly stable and understandable tariff structure for many years.
But with changes to the law on natural monopolies enacted in May 2015, this may be changing. KTO'’s do-
mestic tariff will remain regulated as before, while the export tariff, which applies to the bulk of shipments in
the pipelines and generates the bulk of KTO's revenues, will no longer be directly regulated, but will be shifted

21 The government of Kazakhstan established the People’s IPO and planned to transfer ownership of 5% to 15% of the shares in national
companies to the population and pension funds. This was done for so-called “first-tier” companies in 2012, including KazTransOil,
KEGOC, and Air Astana, with “second-tier” companies to follow in 2013, and then third-tier companies.



to be part of KTO's own business decisions. The only direction will be from longer-term (five-year) guidelines
regarding inflation expectations, which will continue to drive the domestic tariff. It remains unclear exactly

how this new arrangement will work in practice.
L

Historical trends

Kazakhstan has always exported the bulk of its crude pro-
duction (78% in 2014 excluding Russian transit volumes). Its
total crude exports have increased from 20.3 MMt (425,000
b/d)in 1992 to 70 MMt (1.47 Mb/d) in 2014 (including 7 MMt
of Russian transit crude), a more than threefold increase (see
Table 7.2.3.).22 In 2014, 68.6 MMt (1.44 Mmb/d) of the 70
MMt (1.47 Mmb/d) reached international (non-CIS) markets.
Historically, most of Kazakhstan's crude has exited via Russia,
and currently about 76% of Kazakhstan's international crude
exports still transit Russia by pipeline or rail. This relation-
ship remains very important to both Kazakhstan and Russia.
Most of Kazakhstan’s pipeline exports via Russia move either
through the CPC or via the Russian pipeline system operated
by Transneft.?*

The principal export routes were as follows in 2014: 35.2 MMt
(767,000 b/d) via CPC; 17.3 MMt (360,000 b/d) via Transneft,
of which 15.3 MMt (306,000 b/d) went via the Atyrau-Sama-
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Source: IHS Energy

ra pipeline (14.6 MMt to international markets and 0.7 MMt
to Russia), and 11.8 MMt (247,000 b/d) via pipeline to China
(including Russian swap volumes); no crude went to Iran via
Aktau. According to Kazakh data, 2.3 MMt (50,000 b/d) went
by rail (via Russia to the Black Sea or Baltic ports), another
5.2 MMt (108,000 b/d) transited via Aktau to Azerbaijan and
Georgia after crossing the Caspian Sea, 0.72 MMt (16,000
b/d) went to Russia (from Karachaganak to Orenburg), and
2.7 MMt (55,000 b/d) went via Aktau to Makhachkala. But
the sum of these figures exceeds total Kazakh crude exports,
and cannot be reconciled with shipment data reported by
pipelines and ports. Considering these sources, it appears
that total shipments via Aktau were 5.2 MMt in 2014, includ-
ing 1.7 MMt to Makhachkala and 3.5 MMt to Azerbaijan and
Georgia, and that rail exports were only 1.8 MMt (see Figure
7.2.16.). A total of 45 MMt (0.943 MMb/d) of Kazakhstan's
crude ended up being exported via the Black Sea in 2014, or
71% of Kazakhstan’s exports (see Figure 7.2.17)).

_-_ .

B Atyrau-Samara

Aktau-Makhachkala

China
(including Russian transit)

M Railroads
(Russia, Black Sea, Baltic)

W Aktau
to Azerbaijan, Georgia

B Russia (to Orenburg)

Note: Atyrau-Samara flow includes 14.6 MMt to international export markets and 0.7 MMt to Russia.

Figure 7.2.16 Distribution of Kazakhstan's crude oil exports by route, 2014

22 During the Soviet period, all of Kazakhstan's exports fed into the Russian pipeline system, but it was not credited with supplying
any exports to the international market. Exports in 2014 are presented on the same basis as in 2013, including the China swap

flows with Rosneft.

23 Kazakh crude enters the Transneft pipeline system either directly via the Atyrau-Samara pipeline or at Makhachkala after crossing

the Caspian Sea from Aktau by tanker.
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Figure 7.2.17 Kazakhstan's crude oil exports by destination

Traditionally, the bulk of Kazakh crude exports have been to
countries in the Mediterranean (e.g., 79% in 2003, 73% in
2005). But that share has been dropping recently. In 2013
only 56% of Kazakh crude exports to the non-CIS went to
Mediterranean countries; since 2005 there has been sig-

nificant growth in exports to non-Mediterranean European
countries (i.e., Northwest Europe) and especially to China.
The largest individual recipients by country in 2013-2014
include Italy, China, France, Netherlands, Romania, Austria,
and Switzerland.

European Oil and Product Demand Outlook

A key strategic question for Kazakhstan for its longer term oil exports is the oil demand outlook for Europe,
as this has been the traditional market for the bulk of Kazakhstan’s oil. In 2013, for example, European
countries were the destination for 78% of Kazakhstan's non-CIS crude oil exports. Due to a combination of
factors—slow economic growth, decarbonization and energy efficiency policies, social change, and economic
restructuring—oil product demand growth has become negligible in Europe and is forecast to shrink slightly
longer term. Furthermore, a rising share of available product demand in Europe has been captured by long-haul
product imports, from Russia, the Middle East, and North America, among others, blunting the consumption
of crude oil in regional refineries.

The IHS outlook expects demand for crude oil in Europe longer term to remain basically flat (albeit with a slight
decline in the period to 2040). However, indigenous European crude oil production is expected to continue to
decline longer term, at a 1.4% annual rate through 2040, and Europe’s small amount of crude exports is ex-
pected to disappear. Importantly, European crude imports therefore are expected to also remain basically flat
through 2040 (see Figure 7.2.18.). The main adjustment in European product supply is expected to be reduced
imports of refined products. Thus, due to falling European crude production and relatively stable European
crude demand, the European market is expected to remain relatively open to Kazakhstan's crude exports over
the forecast period, for at least some incremental volumes.

This is despite the expectation of a flat or even slightly downward demand trajectory for refined products in
Europe, which is due to a number of factors, including the impact of higher vehicle fuel economy standards
and relatively mild economic growth longer term. Although refined product demand in Europe is expected to
gradually contract (-0.4% annually to 2040), so do product imports (see Figure 7.2.19.).
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Figure 7.2.18 Outlook for Europe's crude oil balance to 2040
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Figure 7.2.19 Outlook for Europe's refined products balance to 2040

European product demand has been met by a combination of indigenous refining and product imports (the
region has traditionally been long on some products, such as gasoline, which must be exported). The need
for product imports arose when diesel demand began increasing at the expense of gasoline from the 1990s
onward due to European policy shifts toward diesel,>* while the majority of European refineries were outfitted
in the 1970s and 1980s to meet gasoline demand. The imbalance between the domestic refinery product
slate (with a surplus of gasoline) and demand (mostly diesel, which is in short supply) resulted in increasing
volumes of gasoline being exported and increasing volumes of middle distillates (gasoil/diesel, as well as jet/
kero) being imported into Europe. The main challenge for European refining is not so much absolute capacity
but its configuration.

24 The European policy bias toward diesel was initially based on its superior fuel economy, but subsequently this was based on diesel’s
supposedly lower carbon content. The overall policy has now been admitted to have been somewhat misguided (see the IHS CERA
Private Report, Distillates in the Driver’'s Seat, October 2005; European Oil Demand: the Green Squeeze Begins, February 2010).
Policy in Europe is now becoming anti-diesel because of the effect of diesel-fueled vehicles on air quality in Europe’s largest cities,
such as Paris and London; France announced that it will gradually phase out the use of diesel fuel for passenger vehicles, partly
through raising excise taxes on diesel fuel.



As the strongest component of European demand is likely to remain the middle of the barrel, there will be a
continued need for imported diesel (low-sulfur/road diesel) in Europe. Diesel demand is expected to peak around
2020 and then flatten by 2030, however, owning to increasing penetration of electric vehicles and increased
natural gas use in trucking and ships longer term. Competition for market share is likely to intensify as gasoil/
diesel imports from North America and Middle East compete with those from CIS, and with indigenous supply.

Gasoline demand is expected to remain in structural decline (falling by 2.5-3.0% per year), so that net gasoline
export flows are expected to account for 50% of production in 2030, compared with 35% in 2013 and 9% in
2000. This poses an important challenge, as traditionally much of Europe’s surplus gasoline was directed to
North America, which is now becoming long on this product as well. This will probably mean shifting gasoline

exports to Latin America and Africa.

As Europe will remain a major import market for crude oil over
the longer term, the Black Sea can be expected to remain
a major export direction for Kazakh crude, including some
incremental volumes. Therefore, Kazakhstan can continue
to rely heavily on the CPC system terminating in the Black
Sea for its exports. Kazakh crude shipments in CPC rose by
22.6% in 2014, to 767,000 b/d (35.2 MMt). A planned $5
billion expansion of CPC capacity is underway, although it
is running about a year behind schedule. Completion of a
first phase of expansion is now expected in 2015, bringing
total capacity to 1.3 MMb/d (67 MMt), and on Kazakhstan's
territory throughput capacity will increase to 1.1 MMb/d (52.5
MMt). With drag-reducing agents total pipeline capacity can
be expanded to 1.7 MMb/d (76 MMt) if needed, and on Ka-
zakhstan’s territory it would be 1.3 MMb/d (60 MMt).

The use of rail has been a “next best” option during the last
several years, increasingly used by Kazakhstan'’s oil produc-
ers when pipeline capacity has been tight. Rail offers more
flexibility in terms of routes, and also preserves the quality
premium for Kazakhstan'’s light crude. However, with CPC
expansion underway and its throughput capacity already
increasing, the use of rail has contracted again, and is ex-
pected to remain relatively small. In 2014, just the interim
CPC expansion largely displaced TCO shipments via rail (to
Taman). In fact, the year-on-year decline in rail transportation
has been quite dramatic, with rail transport falling by 80%
from 8.7 MMt (89,000b/d) in 2013 to just 1.8 MMt (39,000
b/d) in 2014 (see Table 7.2.3).25

The principal non-Russian crude oil export routes are via
pipeline to China and exports west across the Caspian Sea
to Azerbaijan (Iranian swaps via the ports of Aktau and Neka
have not occurred since 2010, largely due to international
sanctions, although this is likely to change with the July 2015
preliminary agreement to lift sanctions against Iran). From
Azerbaijan, the oil either goes by rail to Georgian ports on the
Black Sea or into the Baku-Tbilisi-Ceyhan (BTC) pipeline to
Turkey’s Ceyhan terminal on the Mediterranean Sea.

In December 2013, KTO expanded the capacity of the 965 km
Atasu-Alashankou segment of the Kazakh-China pipeline to
400,000 b/d (20 MMt per year), following construction of two
new pumping stations. Altogether, crude flows to China via
Atasu-Alashankou rose by 14% in 2013, to 11.8 MMt (236,000
b/d), and remained flat in 2014. But the challenge of filling
existing Kazakhstan-China pipeline capacity is becoming
more acute, as production from the regions within Kazakh-
stan that supply the Kazakhstan-China oil pipeline (Akto-

be and Kyzylorda oblasts) has been declining while refinery
throughput at Shymkent, fed largely by Turgay Basin crude,
has been slightly up, making less Kazakh crude available to
fill the pipeline to China.

In December 2013 KTO finalized an oil transit deal with
Rosneft for 140,000 b/d (7 MMt per year) of Russian oil in
2014-2018. Rosneft delivers the crude at the northern Ka-
zakh border, and in exchange Kazakhstan delivers an equal
volume of crude oil to China via the Atasu-Alashankou pipe-
line; Rosneft began delivering oil to China under this scheme
on 15 January 2014. This enables Rosneft to deliver on a new
oil sales contract concluded with CNPC in summer 2013.
Thus, nearly 60% of total shipments in the pipeline last year
were effectively comprised of Russian crude (although about
5 MMt of the Russian crude is actually delivered to the Pav-
lodar refinery on its way to Atasu).

Meanwhile, the reversal of the Kenkiyak-Atyrau pipeline seg-
ment, to enable oil from western Kazakhstan to flow into
the Kazakhstan-China pipeline, has been planned for several
years, but this remains delayed to later. Currently the main
challenge for oil from western Kazakhstan to flow east is the
price China currently offers at the Kazakh-Chinese border,
which makes export netbacks not as competitive as those
received by western Kazakhstan producers on their exports
westward.

Following a preliminary agreement reached between Iran and
the five permanent members of the United Nations Security
Council (plus Germany) on lifting the international economic
sanctions on Iran, the export route via Iran is likely become
available again. The prior export arrangements were based
on a swap, where Kazakhstan’s crude was supplied to north-
ern Iran at Neka, and Iran would then make the equivalent
amount of crude available at its southern export terminal on
the Persian Gulf. This trade was quite substantial some years
ago when Kazakhstan's export capacity was constrained (the
maximum annual volume was 2.9 MMt in 2007); but now
there is ample export capacity in a variety of directions, so
it remains to be determined how attractive this route might
be for Kazakh shippers. The scale of the possible swap oper-
ations could be fairly significant, easily about 5-6 MMt per
year. But revival of the swap arrangement depends on Iran’s
willingness to offer competitive netbacks to the Kazakh ship-
pers and those shippers being able to provide crude according
to the rather stringent specifications Iran requires.

25 Kazakhstan's own national data indicate that rail-based exports declined from 9.0 MMt in 2013 to 2.3 MMt in 2014.



7.2.6. Outlook for Kazakhstan’s crude oil exports

For Kazakhstan, crude exports are projected to rise over
the outlook period, driven upward by a combination of rising
production and fairly modest crude oil consumption growth.
In the base-case scenario, Kazakhstan's crude exports are
projected to expand to 135 MMt (2.83 MMb/d) by 2035 and
reach 137.2 MMt (2.88 MMb/d) by 2040 (see Figure 7.2.17.).
Kazakhstan's trans-Caspian and eastbound exports are ex-
pected to increase the most longer term, while Black Sea
exports are expected to drift upward more slowly.

Once the Kenkiyak-Atyrau pipeline section is reversed, in-
creased Kazakhstan-China export flows can be achieved, but
this oil will have to be attracted from western Kazakhstan.
To make a producer in western Kazakhstan willing to send

Key Recommendations

e Hydrocarbon policy reform does not mean Kazakh au-
thorities need to minimize legitimate national security,
budgetary, and other concerns that may have played a role
in the shifts of recent years, but it does imply a general
rebalancing of state and oil industry interests. In order to
re-incentivize investment by oil companies of all sizes, a
number of mid-course corrections, spanning a number of
major policy areas need to be implemented, some of them
longer term. Top priorities include:

e Revise current domestic content requirements, especially
in cases where these impede raising capital during early
stages of exploration and production activity or require-
ments that significantly jeopardize timely implementation
of upstream project schedules.

e Rationalize and streamline the regulatory apparatus in in-
stances where multiple layers of government bureaucracy
and excessive paperwork requirements complicate routine
company operations.

e Longer term, reduce the importance of export taxes in
favor of direct upstream taxes that more closely reflect
the cost conditions faced by individual producers. This
may raise the price of oil on the domestic market, but it
will also more closely reflect investment costs.

7.3. Natural Gas

7.3.1. Key points

e Natural gas production plays a secondary role in Kazakh-
stan to oil output. The bulk of natural gas is produced to-
gether with oil (either as associated gas or condensate-re-

crude east instead of west means offering both a competi-
tive pipeline tariff and an attractive price at the border with
China, so that the netback (realized sales price after trans-
portation) is the same or higher as from westward exports.
In the past, the price China was willing to offer at the border
with Kazakhstan was a function of China’s internal economic
calculations, which was tied to capped domestic prices for oil
products.?® Essentially, Kazakh crude supplied to refineries in
western China (e.g., Dushanzi, Urumchi, and Karamay) had to
yield oil products at prices competitive in domestic markets in
eastern China where the marginal product supply from these
refineries was sold. But given changes in China’s domestic
pricing policies, China may be more open to offering a better
price on the Kazakh border to attract more crude.

e Liberalize domestic oil markets, including freeing whole-
sale and retail prices from direct government control and
allowing free export and import of all refined products.
This will also bring the price of crude oil on the domestic
market to align with export parity levels (export price net
of transportation costs and export duties and taxes).

e Balance the current tendency in environmental policy for
punitive measures with implementation of some incen-
tives as well. One of these might be compensation of oil
companies’ associated gas processing costs (along the
lines indicated in existing legislation).

e Given that the contracts for the three ‘mega” projects—
Tengiz, Karachaganak, and Kashagan—expire in 2033,
2037, and 2041, respectively, to ensure that the long-term
productive potential of these projects is realized, policy
needs to include provisions for continued investments and
effective operation. This may include contract extensions
to provide sufficient payback period or other contract
adjustments.

e Consider the work done within the framework of the Up-
stream Oil and Gas Technology and R&D Roadmap (Shell
Roadmap) in future policy. The roadmap identifies key
challenges to the oil and gas industry and key measures
that, if implemented, will yield the greatest economic
benefit for the oil and gas industry and the country.

lated gas), and commercial volumes remain secondary to
the need for large volumes of gas for re-injection so as
to maximize oil production and utilize associated gas.?’

26 Currently the China DAF [delivered at frontier] price is tied to Brent, but with a considerable lag. Historically it has been lower than
prices that Kazakhstan's producers earned in western markets, such as the Mediterranean.

27 For the purposes of this report, commercial gas volumes are defined as gross gas production minus reinjection volumes; therefore
commercial production still includes any volumes that disappear as other upstream usage and losses (shrinkage with the removal
of other gases and impurities). This is not the same as the volume of “sales gas” production (tovarnoye proizvodstvo) reported in
some Kazakh statistical sources, which appears to exclude reinjection and other upstream usage and losses.



Kazakhstan re-injects about 40% of its associated gas
output to maintain reservoir pressure so only about 60%
of its gross gas output is potentially available as commer-
cial volumes for distribution to consumers.

e Nonetheless, gas is likely to become increasingly import-
ant for domestic consumption; currently gas consumption
remains relatively small (coal provides the majority of
the country's primary energy supply), but it is expected
to grow robustly going forward. Gas consumption (“end-
of-pipe” deliveries to consumers) still remains below So-
viet-era levels but is expected to more than double over
the next two decades.

e To expand domestic gas consumption, promote “greener”
energy, and boost the economy's international competi-
tiveness, the government of Kazakhstan has placed re-
sponsibility for development of the domestic gas market
with state-owned KazTransGaz (KTG), as the designated
“national operator” for the county's single-buyer model.
KTG, a specialized subsidiary of the national oil company
JSC NC KazMunayGaz (KMG), manages a centralized in-
frastructure for commercial gas transportation through
trunk pipelines and gas distribution networks, provides
international transit as well as develops, finances, builds,
and operates pipelines and gas storage facilities; and is
also a small gas producer. KTG also sells gas in domestic
and foreign markets and has a pre-emptive right to pur-
chase processed associated gas from producers.

e Although Kazakhstan has significant gas reserves, gas
is not likely to become a significant export commaodity,
although some modest amounts of gas will be exported

7.3.2. Natural gas reserves in Kazakhstan

As of 1 January 2014, Kazakhstan's State Commission on
Reserves (GKS) listed the country’s gas reserve base (state
balance) at 4.03 trillion cubic meters (Tcm), about the same as
it has been for the past several years.?® Of this, 2.27 Tcm is
“solution” gas (held in solution with liquid hydrocarbons in the
reservoir) and 1.76 Tcm is “free” gas.?® Most of the country’s
reserves—3.72 Tcm—are concentrated in the North Caspi-
an Basin. Approximately 98% of the country’s gas reserves
are located in western Kazakhstan (Mangistau, Atyrau, West
Kazakhstan, and Aktobe oblasts), and about 85% is found in
just a few large fields (e.g., Tengiz, Kashagan, Karachaganak,
Zhanazhol, Imashevskoye). Most of these are subsalt depos-
its, characterized by considerable depths (up to 5 kilometers),
multi-component composition, and high sulfur content, all of
which greatly complicate development and production. The
official state balance for 2014 lists gas reserves for 228 fields,
of which 68 are reportedly in production.

A more thorough accounting of the reserve base is publicly
available for 2009, which reported 3.7 Tcm of “confirmed” re-
serves (evidently A+B+C) onshore (dispersed across 172 fields)
in the state balance, plus confirmed reserves of another 1.3
Tcm offshore in the Kashagan project, which was considered

to its nearest neighbors (mainly Russia and China); this is
due to Kazakhstan'’s location in the heart of the Eurasian
landmass, far from global markets, so the relatively high
cost of gas transportation makes it challenging economi-
cally to develop a material export business; also the nature
of its gas production (being mainly associated gas) makes
it difficult to scale gas output in response to demand. But
Kazakhstan possesses the potential to retain a key role in
gas transit because of its geographic location.

e A large gap between natural gas and oil prices has been
the primary driver for increased use of natural gas in
transportation globally; as a result, consumption has been
growing over the last decade, but especially in China. The
main areas of growth have been in heavy vehicle use
(trucks hauling freight), with significant potential in ships
and urban vehicle fleets.

e Kazakhstan's gap between oil and gas prices is also sig-
nificant, and Kazakhstan has the additional incentive of
using gas to offset insufficient domestic production of
light refined products to meet demand.

e Kazakhstan also has considerable gas supply potential,
as it has significant reserves and relatively low recovery
costs (although sulfur removal costs are high). Gas use in
transport may help Kazakhstan achieve important policy
goals, including reducing dependency on oil products im-
ports, alleviation of product shortages, lowering fuel costs
for consumers, utilizing local resources and monetizing
stranded gas resources, and mitigating the environmental
impacts of transportation on air quality.

separately in 2009 (see Table 7.3.1). Thus, the total “confirmed”
gas reserves for the country were 5 Tcm (A+B+C). The lower
graded “preliminary” category includes an estimated 817 Bcm
(dispersed over 16 offshore structures), but about 70% of this
is found in just two structures—Khvalyn and Atash (see Table
7.3.1). At the time, other “prospective and prognosticated” re-
sources amounted to another 8 Tcm of gas, found mainly in
the offshore Caspian.

The twelve largest onshore reserve holders have more than
half of Kazakhstan's estimated reserve base within their fields
alone, with 1.8 Tcm. There are another 141 fields in the hands
of other operators that contain 1.8 Tcm of gas. This includes
only one very large field (Imashevskoye [180 Bcm]), two large
fields Chinarevskoye [43 Bcm] and Amangeldy [33 Bcm]), and
16 medium-sized fields, which in aggregate hold 129 Bcm. The
other 122 fields are small (1-3 Bcm) or very small (less than 1
Bcm) and together contain the remaining 1.4 Tcm.

In terms of operatorship, the three biggest holders of gas
reserves are NCOC, TCO, and KPO (see Figure 7.3.1). The only
other significant reserve holder—CNPC-AktobeMunayGaz—
has its most important gas reserves in the Zhanazhol field,

28 This is reported according to the domestic definition (in categories A+B+C1+C2). This appears to roughly correspond to the inter-
national equivalent of proven + probable (“2P") reserves. IHS Energy estimates Kazakhstan's remaining 2P gas reserves at 134

trillion cubic feet (3.8 Tcm).

29 By international definitions for just “proven” (1P) reserves, Kazakhstan is considered to possess 1.5 Tcm as of the end of 2014, or
0.8% of the global total (BP Statistical Review of World Energy, June 2015). By this measure Kazakhstan ranks third among CIS
countries (after Russia and Turkmenistan) and 23rd in the world, on par with Libya.



which accounts for about 2.5% of Kazakhstan's total.

Kazakhstan's simpler gas fields (those with shallower depths or
without sulfur), contain only rather small gas reserves, and tend

to be of only local importance for supply to nearby customers.
However, these types of fields have been developed, mostly in
areas other than western Kazakhstan, such as in Kyzylorda,
Zhambyl, South Kazakhstan, and East Kazakhstan oblasts.

Total Solution "Free"
Total confirmed reserves by GKS 5,004 3,643 1,361
Total confirmed GKS reserves: onshore 3,705 2,344 1,361
Fields of the largest 12 companies 1,872 944 928
Karachaganak (KPO) 810 151 659
TengizChevroil (TCO) 703 703 —
CNPC-Aktobemunaygaz 154 46 108
Tokynneftegaz 32 1 31
KazGPZ 8 — 8
KazGerMunay 13 7 5
Mangistaumunaygaz 53 12 4
KazMunayGaz E&P 40 1 40
PetroKazakhstan Kumkol Resources 6 6 —
AmangeldyGaz 32 — 32
Kazakhoil-Aktobe 20 16 4
Turgay Petroleum 1 1 _
Other fields 1,833 1,400 433
Confirmed reserves: offshore 1,299 1,299 —
Kashagan project (NCOC) ** 1,299 1,299 —
::’Grilisr;winary estimated reserves in offshore structures 817 817 o
Khvalyn* 332 332 —
Atash 249 249 —
Mertvyy Kultuk 85 85 —
Total, confirmed and preliminary estimated reserves 5,821 4,460 1,361

*50% of reserves listed are credited to Russia.

**This refers to Kashagan field reserves only, not all of NCOC acreage.

Source: GKS; State Geology Committee; Ministry of Energy

Table 7.3.1 Confirmed and preliminary estimated gas reserves in Kazakhstan (January 2009),
(billion cubic meters)

A distinctive feature of gas reserves in Kazakhstan is that
most are in the form of associated gas, and consequently, gas
production is mainly connected with the production of liquid
hydrocarbons. A significant amount of the raw gas extracted
is reinjected into the formation for pressure maintenance
and primary extraction of liquid hydrocarbons.*° These same

fields also tend to have high concentrations of hydrogen
sulfide. For example, the Tengiz and Kashagan fields’ sulfur
content is about 18-19%. Hence, a major problem for gas de-
velopment in the country is high costs of processing the gas
to remove sulfur and other impurities, and then the further
utilization of the large amounts of recovered sulfur.

30 Kazakhstan reinjects about 40% of its total gas output to maintain reservoir pressure.



Inferred or prospective gas resources in Kazakhstan are be-
lieved to be quite substantial: they are estimated at another
8 Tcm (or even as much as 17.5 Tcm). These prospective
resources are mainly associated with the Caspian Sea shelf.

3%
1%

SN

5407.88
Bcm

35%

1%

Source: [HS Energy

Figure 7.3.1

7.3.3. Natural gas production

In 2014, Kazakhstan's gross gas production was reported as
43.2 Bcm, compared to 42.4 Bcm in 2013; this volume is five
times what it was in 1992, Kazakhstan's first year of inde-
pendence. However, volumes of “commercial” gas, excluding

But certain onshore areas, particularly parts of the North
Caspian Basin and the North Ustyurt Basin in the area of
the Aral Sea,®' are also believed to have high probability for
future gas discoveries.

W NCOC(1703)

31%

W TCO(703)

MangistauMunayGaz (53)

Other - onshore (1905)

W KMG(81)

B CNPC-Aktobemunaygaz (154)

B KPO (810)

Kazakhstan's 2P gas reserves in 2014 by operator (Bcm)

reinjected volumes (consistent with usual international sta-
tistical practice), amount to only about half of gross output,
or about 24.8 Bcm in 2014 (see Table 7.3.2. Kazakhstan's Gas
Balance).32 (See Text Box on “Gas Reinjection”)
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31 Also referred to locally as the Aral Basin.

32 Gross production includes total volumes extracted from the reservoir, so it also includes all non-methane components, including
hydrogen sulfide, carbon dioxide, nitrogen etc. It also includes reinjected volumes. In standard international statistical practice,
reported production does not include reinjected volumes, but only “commercial” output available for project use and distribution to
consumers. In Kazakhstan, a total of about 18.4 Bcm in 2014, or nearly 43% of gross gas production, is reinjected. All gas volumes
in this report are quoted in the measure employed in countries of the former Soviet Union of 8,200 kilocalories (kc) per cubic meter
(i.e., volumes are measured at 20°Centigrade (C) and 760 millimeters [mm] of mercury) instead of the usual international standard
of 9,500 kc per cubic meter (at 15°C at a pressure of one atmosphere [760 mm of mercury]). To convert Soviet/Russian volumes to

international standard gas volumes, multiply by 0.935.
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* Amount reported as consumption (end-of-pipe deliveries) by the Ministry of Energy or Kazakh statistical sources.
** Amount reported by Kazakhstan's foreign trade statistics; actual "operational” export volumes (derived from reporting from pipeline

operations) are much lower (‘operational” volumes shown for 2014).
*** Apparent consumption is calculated as production - (exports-imports); thus it includes field use, shrinkage, lossses, and changes in

stock.

Source: Ministry of Energy; Kazakhstan statistical agency: IHS Energy

Table 7.3.2 Kazakhstan's historical gas balance (billion cubic meters)

Gas Reinjection

Kazakhstan is a relatively large producer of associated gas, which is hardly surprising given its sizable oil pro-
duction. Out of 43.2 Bcm of gas extracted (in total) in Kazakhstan in 2014, 21.3 Bcm (49.3%) was associated
gas (see Figure 7.3.2). Associated gas, which is extracted together in the same reservoir with crude oil, has a
fairly complex structure: in addition to methane, it contains sizable proportions of heavier hydrocarbons such
as ethane, propane, and butane, plus heavier liquid fractions as well as non-hydrocarbons, such as hydrogen
sulfide, carbon dioxide, and nitrogen. The share of non-methane components in its total volume can be quite
high, varying between 15% and 859%; in comparison, non-associated (“free” or “natural” gas) is predominantly
comprised of methane, with the non-methane content often being 10% or less, although obviously this varies

considerably from field to field.
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Figure 7.3.2 Historical (gross) gas production in Kazakhstan: associated versus non-associated
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Besides the amount of non-methane materials present in associated gas, the overall “gas factor” (the gas-
to-oil ratio [GOR] in total extraction) also varies considerably. Often a key variable in this in the depth of the
producing horizon, with the higher heat and pressures present at greater depths resulting in generally higher
gas factors and a higher proportion of heavier hydrocarbons as well. But because of its relatively high liquids
content, associated gas is a valuable resource, especially for petrochemical feedstocks.

Conceptually, several options exist for associated gas utilization. As a means of enhanced oil recovery (EOR),
associated gas can be used directly through reinjection back into reservoir to maintain pressure, or indirectly
to produce steam and methanol on site for other types of EOR applications. In artificial gas lift, associated
gas is injected under high pressure into the production conduit to lift the well fluids. On-site applications also
include technological needs at the field itself, such as for electricity generation, or fuel for compressors. After
processing and treatment, associated gas is transformed into dry pipeline-quality gas, a commercial product
that can be sold to consumers such as electric power stations, industrial plants, or distribution companies
for onward sale to households or commercial users. At the same time, processing and treatment also yield
various by-products, including liquefied petroleum gas (LPG—propane and butane), ethane (for petrochemical
feedstock), or heavier plant condensate (e.g., natural gasoline).

For an upstream producer, the economics of associated gas utilization depend on several factors. Perhaps the
most important is the availability of infrastructure, including pipelines and processing plants near the oilfield.
If these are already built, then together with an existing local gas market, these factors significantly improve
the overall economic calculus. The stage of the field's production cycle also impacts the selection: gas rein-
jection installation for fields that are already in decline is typically more costly (and has less impact over the
life of the project) than installation during the field’s initial ramp up phase. Also, the total volume of associated
gas production matters, as some utilization options are not feasible for small production volumes. Finally,
the associated gas quality, including the concentration of hydrogen sulfide or mercaptan sulfur, also affects
utilization options. Ultimately, if no other option seems economically feasible, associated gas can simply be
flared, although this is often legally prohibited or heavily proscribed in most countries, including Kazakhstan.

In Kazakhstan, gas utilization options have been shaped by several factors. Two of the most important have
been tightening regulations on flaring and the high content of hydrogen sulfide in much of the extracted gas.
The latter not only makes processing expensive, but also necessary for many utilization options.

Until the late 1990s, upstream producers in Kazakhstan did not have specific obligations to utilize associat-
ed gas, so a sizable volume was flared. But the desire by the government to utilize more of the associated
gas resource and to reduce atmospheric emissions has driven the development of a legislative and policy
framework to accomplish this. In August 1999 amendments to Presidential Order No. 2350 “On Oil” (dating
from June 1995) prohibited associated gas flaring, with certain exceptions. The next major step occurred in
December 2004, when that Order became the core of the Law “On Qil.” Under this legislation, subsoil users
were obliged to “utilize” associated gas, which meant recovery of associated gas so that it could be used
either for the technical needs of the producer or for further transformation into a commercial product. The
Law “On Subsoil Use” (Kazakhstan Republic Law No. 291-1V from 24 June 2010) subsequently replaced the
Law “On QOil” in this regard, providing additional specifications related to associated gas. This Law puts even
more emphasis on utilizing associated gas by processing it into a saleable product; although processing gas
is given priority, if this option is deemed “non-feasible” (with some uncertainty whether this means only from
a technical standpoint or if it also means uneconomic), the Energy Ministry may allow the producer to utilize
gas in one of three other alternatives:

e for the project’s own technological needs;

e for reinjection back into the reservoir to increase liquids production over the life of the field;
e or for storage in underground gas storage facilities.

This requirement applies to all subsoil contracts concluded after 1 December 2004.

Because of the combination of these new regulations, the high cost of (sour) gas processing, and rudimentary
gas market development (symbolized by low domestic producer prices), reinjection has become one of the
most widespread gas utilization options in Kazakhstan, especially for projects with large amounts of sour gas.
Of the 21.3 Bcm of associated gas extracted in Kazakhstan in 2014, 8.6 Bcm was reinjected (40%); another
9.8 Bcm of non-associated gas at Karachaganak was also reinjected last year, so a total of 18.4 Bcm of gas
was reinjected out of total gas extraction of 43.2 Bcm (i.e., 42.6%) in Kazakhstan last year.

While this particular EOR method can increase the liquids recovery factor at a project by something like 4-8%
or even significantly higher, it has its peculiarities, so each project must be evaluated on a case-by-case basis.
Specifically, effectiveness depends on the reservoir geology and characteristics of the crude oil. For example,
the method has a more pronounced effect in high permeability reservoirs with high dip and oil column height.



In terms of the field production lifecycle, this EOR method is actually more effective in adding incremental
production during a project’s decline phase; it tends to not alter the maximum oil production rate during the
plateau phase. In contrast, gas reinjection does not work well in reservoirs with high water drives due to the risk
of breaching the reservoir’'s seal and, consequently, a gas leakage. Finally, gas reinjection can be supplemented
by water alternating gas (WAG) reinjection, which is becoming common globally and may in many cases provide
better pressure maintenance support than reinjecting gas alone.

Karachaganak was Kazakhstan's first upstream project to introduce sour gas reinjection to enhance liquids
production, beginning in 2004. Being a gas-and-condensate field, its gas-to-oil ratio (COR) is relatively high, at
about 1.4: that is, for each ton of condensate extracted, about 1,400 cubic meters of sour gas is also extracted.
The project earns most of its revenues on sales of liquids (most of which are exported via the CPC pipeline),
while the gas is disposed of by sending it across the border to the Orenburg gas plant to be processed through
the KazRosGas joint venture (see below). Traditionally, this gas is sold at a substantial discount: average prices
earned by KPO for its gas in recent years have been in the range of only $24-27 per thousand cubic meters
(Mcm).** In comparison, the average price paid by Kazakhstan for its Russian natural gas imports was about
$58-59 per Mcm. During this period, the value of the liquids being exported through the CPC was about $ 100
per barrel at the pipeline’s entry point at Atyrau.**

The relative economics of reinjection for the upstream operator, KPO, can be illustrated by the proposal to
process Karachaganak gas at a local plant that would be constructed, to provide an alternative marketing
outlet and to make more gas available for domestic consumption (see below). A feasibility study was done for
a plant with a processing capacity of 5 Bcm of gas per year. The alternative proposed by Eni would involve an
estimated capital expenditure of $4.9 billion, while the one proposed by Petrofac was estimated to cost $2.5
billion. According to KMG's own estimation, the plant would have cost about $3.7 billion to build. Ultimately,
this proposal was shelved because of its high costs: according to deputy energy minister Uzakbay Karabalin
when announcing the decision, the plant would need to charge about $ 100 per Mcm for the dry gas to recover
its costs.

At Tengiz, the planned expansion in oil production, which would also greatly increase the amount of sour
associated gas extraction,*> combined with the changes in regulations, also drove the project towards the
reinjection option in the 2000s. For example, TCO flared about 2 Bcm per year in 1998-2001, but this had
been reduced to only about 0.4 Bcm by 2004. Routine flaring at the project ended altogether in December
20009, following the completion of a long-term gas utilization project that involved $ 258 million in expenditure.
But the key part of the program that would minimize the need for expensive (sour) gas processing and ease
the project’s sulfur storage problem, was sour gas reinjection. TCO’s view is that injecting more gas into the
reservoir helps to both partially offset the pressure drop and sweep the oil through the reservoir, both of which
increase recoverable reserves. According to TCO’s General Director at the time the reinjection project was
being proposed, gas reinjection would ultimately add about 3 MMt of oil production per year during the field’s
eventual decline phase. The project’s second-generation plant and sour gas injection (SGP/SGI) expansion
(implemented in 2004-2008) involved a capital expenditure of around $ 5.5 billion; this increased oil production
capacity for the project from about 335,000 b/d (15.5 MMt per year) to 585,000 b/d (27 MMt per year). This
same element also figures prominently in Tengiz's next expansion phase that is expected to be completed in
2021; known as the Future Growth Project (FGP), it will add another 250,000 b/d (12 MMt per year) of capacity.

7.3.3.1. Foreign-partnered projects remain key producers

Kazakhstan's gas production comes mostly from its major in-
ternational oil company—partnered projects, with the BG- and
Eni-led Karachaganak Petroleum Operating B.V. (KPO) being
the most important, followed by the Chevron-led TengizChev-
roil (TCO) joint venture (JV) (see Figure 7.3.3).3¢ KPO and TCO
together currently account for over 75% of Kazakhstan's gross
gas production.

KPO—whose partners include Eni 29.25%, BG 29.25%, Chev-

ron 18%, LUKOIL 13.50%, and KMG 10% in the Karachaganak
field—is one of the largest gas reserve holders and the larg-
est producer in Kazakhstan currently, with significant upside
potential in the coming years. Karachaganak holds gross re-
serves estimated at over 325 million metric tons (MMt) of lig-
uids and over 800 Bcm of gas. TCO—whose partners include
Chevron 50%, KMG 209%, ExxonMobil 25%, and LUKOIL 5%—
in the Tengiz and Korolevskoye fields—holds gross reserves of
about 1 billion metric tons of liquids and over 700 Bcm of gas.

33 The agreed upon-price that KRG receives for the dry processed gas is $85 per Mcm.

34 That is, international prices for CPC Blend minus marine freight costs and the CPC pipeline tariff. The phase 2 expansion program
at Karachaganak included the construction of a 635-km pipeline for stabilized condensate from the field to Atyrau, connecting to
the CPC export trunk pipeline. This pipeline went into operation in 2001.

35 The GOR for Tengiz, because it is an oilfield, is much lower than at Karachaganak, but it is still relatively high, at over 0.5. That s,
each ton of oil extracted at the field results in over 0.5 Mcm of associated gas.

36 BG is being acquired by Shell in a deal announced in March 2015 in a deal valued at $70-75 billion.
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Figure 7.3.3 Kazakhstan's (gross) natural gas production by largest producers in 2014
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While KPO in West Kazakhstan Oblast produced 18.2 Bcmin
2014 and 17.5 Bcm in 2013, over half of its sour gas (9.3 Bcm
in 2013 and 9.8 Bcm in 2014) was reinjected, while nearly all
the rest flowed to the Orenburg gas processing plant in Rus-
sia through dedicated pipelines built in the Soviet era.3” The
lack of local processing capacity at Karachaganak and the
lack of alternative pipeline connections to other consuming
centers limit the consortium'’s ability to market KPO's (sour)
gas. With the plans for constructing a domestic processing
plant now on indefinite hold (see below), the operators will
continue to depend on swap agreements with Gazprom to
market KPO gas.

TCO, located in Atyrau Oblast, produced 14.5 Bem in 2014
and 14.6 Bcm in 2013. In 2014, about 7.5 Bcm was reinject-
ed. This left 7.0 Bcm of TCO gas in 2014 as “‘commercial”
production.?®

Other important gas producers include (see Figure 7.3.3; also
Figure 7.3.4):

. CNPC-AktobeMunayGaz, with total gas production of 3.8

Bcm in 2014 (in Aktobe Oblast),

. private company Nostrum Oil and Gas (Zhaikmunay) with

1.4 Bcm (West Kazakhstan Oblast),

. Sinopec-partnered Kazakhoil-Aktobe with 531 million cu-

bic meters (MMcm) (in Aktobe Oblast),

. CNPC-partnered MangistauMunayGaz (MMG) with 623

MMcm (Mangistau Oblast),

. CNPC-partnered KazGerMunay with 501 MMcm (Kyzy-

lorda Oblast),

. CNPC-partnered PetroKazakhstan (PKZ) with 444 MMcm

(Kyzylorda Oblast),

. the KTG-operated Amangeldy field with 328 MMcm

(Zhambyl Oblast).

37 The initial project that launched large-scale (sour) gas reinjection in Kazakhstan was Karachaganak, beginning in 2003; reinjection

scaled up starting in 2004.

38 The other field that currently employs reinjection is the Kozhasai field in Aktobe Oblast (since 2006), which is being developed
together with the neighboring Alibekmola field. This project is part of a 50/50 joint venture between Caspian Investment Resources
and KMG. In April 2014, LUKoil Overseas reached an agreement to sell its remaining stake in Caspian Investment Resources to
Sinopec, but this arrangement was never completed. LUKoil had acquired the project stake when it acquired Caspian Investment
Resources in 2005, when it bought Nelson Resources together with Sinopec.
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Figure 7.3.4 Map of Kazakhstan's major gas fields

Nearly 94% of Kazakhstan's gas production is in the oblasts
of western Kazakhstan (see Figure 7.3.5). The largest produc-
er among the oblasts is West Kazakhstan Oblast as the host
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of the Karachaganak project. The other large contributor is
Atyrau Oblast.

Bl Aktobe Oblast (4.495)
M Atyrau Oblast (14.787)
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West Kazakhstan Oblast (19.906)
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Note: Aktobe, Atyrau, Mangistau, and West Kazakhstan oblasts are in western Kazakhstan.

Figure 7.3.5 Kazakhstan's (gross) natural gas production by oblast in 2014 (Bcm)
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7.3.4. Natural gas production outlook

KMG essentially reaffirmed Kazakhstan's oil-focused strat-
egy in 2014 when it put off plans to construct a 5 Bcm per
year domestic gas processing plant at Karachaganak—the
country’s largest gas field—that would have been part of a
plan to increase gross gas output at the field considerably
(see below). The KMG estimate of $3.7 billion for constructing
the processing plant, on top of the total estimated cost of
the third expansion phase at the field (ranging between $15
billion to over $30 billion, depending upon the precise scope,
which remains a key point of discussion between the partners
and the government), made the new plant’s economics quite
difficult.®®

Gas production in the country is expected to remain tied to
oil production trends longer term. It is unlikely that material
upstream developments will be pursued aimed at producing
natural gas alone. This is because the domestic gas market
does not provide strong incentives for such development giv-
en relatively low gas prices on the domestic market. However,
some dry gas producers, whose production costs are low and
involve minimal gas processing, might still be able to make
profit even with the current low gas prices.

For much of its future increases in gas production, Kazakh-
stan will depend heavily on the development of the Kashagan
field by the North Caspian Operating Company B.V. (NCOC),
which partners KMG (16.88%), along with Eni, ExxonMobil,
Shell, Total (with 16.81% each), CNPC (8.33%), and Inpex
(7.56%). The Kashagan project (NCOC) has gross estimated
reserves of 1.4 billion metric tons (11 billion barrels) of lig-
uids and about 1.7 Tcm of gas. Kashagan's associated gas
contains a lot of sulfur (about 18% H,S and 4-5% CO,). More
than 50% of Kashagan's gas is planned to be reinjected, with
the rest treated and marketed. High reservoir pressure neces-
sitated the installation of powerful compressors (35 mega-
watts) specially built for the project. A total of 6.2 Bcm of
processing capacity has been installed, so up to that amount
of raw gas can be diverted to the onshore processing plant.
Processing capacity was planned to expand to 9 Bcm eventu-
ally (under the second phase of the project). In August 2013,
NCOC and KTG signed a long-term purchasing agreement
where KTG would buy 2.5-3.0 Bcm of Phase 1 processed dry
gas annually through 2041 (the current expiration of the PSA).

e For developing Kazakhstan's overall production outlook,
we project gas production for several large regional
groupings (not to be confused with Kazakh oblasts which
have the same names) as well as the major individual proj-
ects: these categories are Tengiz, Karachaganak, Kasha-
gan, Other offshore, Other West Kazakhstan (produc-
ers in Mangistau, West Kazakhstan, Aktobe, and Atyrau
oblasts), East Kazakhstan (which includes producers in
both Kyzylorda and East Kazakhstan oblasts), South Ka-
zakhstan (Zhambyl Oblast), and North Kazakhstan (Akto-
be Oblast) (see Figure 7.3.6).4° The main sources of gas
in 2030 are projected (in our base-case) to be Tengiz
(23 Bcm of gross production and 7.5 Bcm of commercial
gas), Karachaganak (22 Bcm of gross production and
10 Bcm of commercial gas), and Kashagan (13 Bcm of
gross production and 6 Bcm of commercial gas). But the
key factor is Kazakhstan's overall oil production outlook,
as this is the principal driver for gas production as well.
Commensurate with the base, low, and high scenarios for
Kazakh oil production (see section above), the availability
of commercial gas production volumes can also be quite
different (see Figure 7.3.7). The base-case gas production
outlook is consistent with the assumptions included in the
IHS base-case oil production outlook, as detailed above in
the crude oil production section.

According to the government’s official outlook (prepared by
the Ministry of Energy), gross gas production will increase to
62 Bcm of gas per year in 2020, and remain at about that
level through 2030 (see Table 7.3.3). At the same time, the
Ministry’s definition of “‘commercial” gas (i.e., the amount
available for distribution to consumers after taking out up-
stream and midstream usage) is expected to also remain
relatively flat, at about 21-22 Bcm through 2030. IHS Energy’s
own outlooks envision that both gross gas production and
commercial gas production will be slightly higher than this
longer term. We project that gross output will reach about 48
Bcm per year in 2020 and 72 Bcm in 2030 in our base-case,
while volumes of commercial gas are expected to increase
to about 26 Bcm per year in 2020 and 35 Bcm in 2030 (see
Table 7.3.4). The main factor that explains the difference with
IHS’s outlook is differing views on the overall outlook for oil
production in Kazakhstan, and a differing composition among
the different producers; these key differences were discussed
above in the oil production section.

39 Initially, the third stage was projected to increase production of liquids to 15 MMt per year and raw gas output to 38 Bcm per year.
Other expansion concepts have liquids production holding steady at 11.0-11.5 MMt per year, with gas extraction increasing to as

much as 40 Bcm per year.

40 Kyzylorda Oblast is included in the eastern Kazakhstan category for gas production because it had no pipeline connections with
other parts of Kazakhstan, so for the past two decades it was isolated, with consumption in the geographical area equaling pro-
duction. It had to be considered in a separate category from southern Kazakhstan, which consumes mainly imported Central Asian
gas. With the completion of the Bozoy-Shymkent pipeline segment, in 2013 this is no longer the case however: Kyzylorda's gas is
now linked into southern Kazakhstan. Similarly, East Kazakhstan Oblast is not connected with the rest of Kazakhstan, although it

has a small pipeline connection to China.
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Forecast

2010 2011 2012 2013 2014 2015 2020 2025 2030
Total gas production (gross volumes) 374 39.5 40.3 42.4 432 442 62.0 61.0 59.8
Gas reinjection 13.0 14.9 15.8 17.8 18.4 12.5 22.8 24.8 251
Other upstream use for processingand | 4,7 | g5 | g¢ | 68 | 64 | 56 | 59 | 55 | 53
internal needs (including flared volumes)
Total commercial gas production 241 24.7 244 24.6 24.8 26.1 333 30.7 29.4
Fuellgas*for pipeline use. including gas 57 59 20 59 18 39 86 85 84
turbines
Commerical gas for distribution {to con- 24 217 | 214 | 217 | 230 | 222 | 247 | 223 | 210
sumers. export. etc.)

* The Ministy of Energy presents the own and internal use data breakdown in this fashion: Other Upstream use and separately fuel for

gas pipeline use, including gas turbines.

Source: Ministry of Energy report, Republic of Kazakhstan Gas Supply to 2030, 5 December 2014.

Data for 2010-2014 compiled by IHS Energy from various sources, including reports from the Ministry of Energy.

Table 7.3.3 Gas supply forecast for Kazakhstan: Ministry of Energy (billion cubic meters)

2005 2010 2015 2020 2025 2030 2035 2040

Production (total as reported; gross volumes) 25.0 371 42.8 47.6 57.8 71.8 75.4 76.7
Production (excluding reinjected volumes) 18.9 241 241 25.8 28.2 347 42.0 46.7
Reinjected volumes 6.0 13.0 18.7 21.8 29.6 37.1 334 30.0
Exports** 15.4 14.5 1.7 10.1 7.8 11.8 14.3 16.0
Imports** 1.2 6.0 6.3 6.3 6.0 6.0 6.0
Consumption (apparent; gross) 20.8 26.7 371 43.8 56.3 66.0 67.1 66.7
Consumption (apparent; excluding reinjection) 14.7 B 18.4 22.0 26.7 289 33.7 36.7
Reported deliveries* 73 13.4 16.8 20.6 22.3 27.2 30.8
Other consumption*** 7.5 5.0 52 6.1 6.6 6.5 59

* Amount reported as consumption (end-of-pipe deliveries) by the Ministry of Energy or Kazakh statistical sources.
** Amount reported by Kazakh statistical authorities; actual "operatonal" export volumes are much lower (‘operational’ volumes shown

for 2015 and after).

*** Other domestic disappearance: includes upstream losses and shrinkage, use and losses in the pipeline system, and any changes in

stocks.

Source: Ministry of Energy; Kazakhstan Statistical Agency; IHS Energy (Eurasian Gas Export Outlook)

Table 7.3.4 Kazakhstan's gas balance: outlook to 2040 (IHS base-case) (billion cubic meters)

7.3.5. Gas processing

Kazakhstan has three major gas processing plants (GPZs) as
well as an arrangement for Karachaganak gas processing
across the border at Russia’s Orenburg gas processing plant
(see below).#" These three plants now have a processing
capacity of 19.8 Bcm per year, up from 12.3 Bcm in 2008.
These include the Kazakh, Tengiz, and Zhanazhol plants. The
Kazakh plant, in Mangistau Oblast, processes associated gas
from the Uzen and Zhetybay fields; it has a capacity of 2.9
Bcm per year. The Tengiz plant has a capacity of 7.9 Bcm per
year. The Zhanazhol plant (in Aktobe Oblast) belongs to the

field operator, CNPC-Aktobemunaygaz. The Zhanazhol plant
has three trains, with a total capacity that has now reached
9 Bcm per year a result of recent additions in mid-2014. The
main addition that is forthcoming to bolster the country’s
processing capability is the 6 Bcm plant at Kashagan (see
above). In aggregate, together with the availability of Russian
capacity at Orenburg, this amount appears adequate to han-
dle the bulk of Kazakhstan's expected volumes of commercial
gas for the next decade or so.

41 There are other (smaller) field-type gas processing/preparation facilities for associated gas operated by other producers. These
include facilities at Karakuduk, which went into operation in December 2008, or the gas plant at Zhaikmunay's (now Nostrum Oil
and Gas) Chinarevskoye field, which came fully on line in 2012. There is also a plant at KMG's Amangeldy gas field, which produces

mainly liquids.



7.3.5.1. Karachaganak-Orenburg gas processing plant relationship

In 2014, about 8.4 Bcm of Karachaganak sour gas was sent
to the Orenburg gas processing plant across the Russian
border for processing, an arrangement which has traditionally
been handled by a Kazakh-Russian joint venture, KazRosGas
(KRG), which was set up in 2002 between KMG and Gazprom
(see text box). While the KRG joint venture has controlled
export (and domestic) sales from Karachaganak, this role
was supposed to eventually shift to KazTransGaz as a result
of the 2012 Law on Gas and Gas Supply (see below). In June
2015 KMG's 50% share in KazRosGas was transferred to
the trust management of KazlransGaz. KRG still manages
exports and domestic sales from Karachaganak. Some Ka-
rachaganak gas is used domestically, although nearly all the

raw gas is exported to neighboring Russia for processing at
the Orenburg facility.

The arrangement with Gazprom also figures critically in do-
mestic supply as well as Kazakhstan's gas exports. The gist
of the swap operation is that Gazprom supplies Uzbek gas to
the southern oblasts of Kazakhstan and its own gas to north-
ern Kazakhstan, in exchange for the gas that is delivered from
the Karachaganak field at the Russian-Kazakh border. Nearly
half (48%) of Kazakhstan’'s actual end-of-pipe consumption
in 2013 was met with imports (either from Russia or Central
Asia), as current gas infrastructure in Kazakhstan does not
connect many production areas to demand centers yet.

KazRosGas

The KazRosGas (KRQ) joint venture was established under an intergovernmental agreement between Russia
and Kazakhstan in November 2001, ostensibly for jointly marketing Kazakh (and other) gas to Europe. Although
the entity was established with a broad mandate for activity in production, marketing, and transport of Kazakh
and Russian gas, its main focus has been as the intermediary handling of Karachaganak gas being processed
at Russia’s Orenburg plant. But it has also handled some gas offtake from TCO.

The volumes of gas handled by KRG have increased over the years, as Karachaganak production has expanded.
In 2012, KRG purchased 8.0 Bcm of Karachaganak raw gas for processing at the Orenburg processing plant,
from which it received 6.9 Bcm of processed dry gas, as well as other products, including sulfur, LPG, ethane,
and stable condensate. This compares with 5.5 Bcm of raw gas delivered in 2003, from which it obtained 4.8
Bcm of dry gas. It delivers some of the processed dry gas directly to consumers in West Kazakhstan Oblast
and swaps the remaining volume for gas delivered by Gazprom to Kostanay Oblast (Russian gas) and southern
Kazakhstan (Uzbek gas). KRG delivered 4.0 Bcm to customers in Kazakhstan and sold 2.9 Bcm as “exports”
outside Kazakhstan in 2012. The distribution of KRG’'s domestic sales is approximately one quarter each to
West Kazakhstan and Kostanay oblasts and about half to southern Kazakhstan. In 2013, KRG sent 8.2 Bcm to

Orenburg and received 6.3 Bcm of network-quality gas in return.

A 2008 intergovernmental agreement (IGA) between Russia
and Kazakhstan for sour gas shipments from Karachaganak
envisaged a deeper relationship between the two countries,
with Kazakhstan taking part ownership of the Orenburg pro-
cessing plant. But the IGA was never implemented because it
would have required an up-front investment by KMG of about
$350 million in the Orenburg processing enterprise, along
with a long-term delivery commitment of gas from Karacha-
ganak. However, the trade relationship continues because of
its usefulness for both sides. The agreement has now been
extended. In June 2015, KPO and KazRosGas extended their
arrangement through 2038. The annual amount going to

Orenburg was slated to rise to 16 Bcm under the previous
contract. The new contract reduced the annual deliveries to
no more than 9 Bcm. Thus the new deal appears to indicate
that the third phase expansion, which was going to increase
raw gas production considerably, appears to be on hold in-
definitely or that plans for an indigenous processing plant at
Karachaganak might be resurrected to handle any expanded
output. But the contract extension secures an outlet for the
bulk of KPO's current gas production for the remaining period
of the production-sharing agreement for the field.



7.3.6. Gas transportation in Kazakhstan

Kazakhstan does not really have a unified national gas
transmission system, partially owing to the legacy of central
planning, when trunk pipelines were constructed for transit
purposes. Furthermore, Kazakhstan's local pipeline distribu-
tion networks are very sparsely developed. Most piped gas
is consumed in large population centers along the sparse
trunk pipeline routes rather than being widely distributed
among smaller cities, towns, and settlements. But activities

are under way to expand these networks and to increase the
overall level of gasification. The length of distribution pipe-
lines in the country reached 25,601 kilometers (km) in 2014,
with about 11,698 km added to the network since 2007 (see
Table 7.3.5).42 The largest distribution networks are in South
Kazakhstan, West Kazakhstan, and Atyrau oblasts. These
pipelines delivered 8.6 Bcm in 2014, which was actually higher
than in any year since in 2007 (see Table 7.3.6).

Change Regional

Oblast 2007 2008 2009 2010 2011 2012 2013 2014 2007-14 Share
Total for Kazakhstan 13903 | 14695 | 16260 | 17773 20249 21525 | 23525 | 25601 116983 100.0
Akmola - - - - - - - -
Astana city - - - - - - - -
Aktobe 748 747 867 927 938 1002 1088 1100 352.0 3.0
Almaty 363 47 476 504 518 725 947 1243 880.0 7.5
Almaty city 406 444 602 648 664 664 798 934 5287 4.5
Atyrau 1944 2224 2882 3432 3803 3838 4229 4695 27516 235
West Kazakhstan 2904 2921 2941 2972 3070 3192 3334 3571 667.2 5.7
Zhambyl 543 545 748 755 772 1003 1199 1529 985.8 8.4
Karaganda - - - - - - - -
Kostanay 1872 1898 1901 2096 2186 2281 2328 2394 5215 4.5
Kyzylorda 144 159 159 339 823 1049 1072 1109 964.6 82
Mangistau 1285 1447 1560 1646 1681 1681 1681 1681 3955 34
South Kazakhstan 3693 3893 4124 4455 5794 6090 6848 7407 37134 317
North Kazakhstan - - - - - - - -
East Kazakhstan - - - 5 - - - 38 38.0 0.3

Source: Kazakhstan Statistical Agency (Housing and Communal Economy).

Table 7.3.5 Length of gas distribution pipelines in Kazakhstan (kilometers)

42 Different data from the Ministry of Energy available for 2013 indicate slightly higher length for the gas distribution system of

Kazakhstan.
Region Length, km Region Length, km
Almaty city and Almaty oblast 3,690.00 Kyzylorda oblast 1,049.70
Aktyubinsk oblast 2,110.03 Kostanay oblast 1,970.59
Atyrau oblast 3,771.04 Mangystau oblast 2,477.22
Zhambyl oblast 3,388.20 Southern Kazakhstan 5,928.68
Western Kazakhstan 3723.72 TOTAL for Kazakhstan 28109.18

Source: The Ministry of Energy of the Republic of Kazakhstan



Oblast 2007 2008 2009 2010 2011 2012 2013 2014
Total for Kazakhstan 7 615 6 891 6206 6 064 7131 7 478 7 303 8639
to population 1498 1680 1822 1981 2 380 2620 2608 3220
for communal needs 431 488 398 407 504 448 580 600
other consumers 5685 4723 3987 3676 4247 441 4116 4819
Aktobe (total) 980 982 1015 1138 1223 1222 1237 1422
to population 197 205 230 249 298 312 315 375
for communal needs 59 54 69 35 82 43 43 49
other consumers 723 724 715 854 843 868 880 998
Almaty (total) 139 101 120 134 169 213 293 364
to population 45 55 57 59 89 113 154 226
for communal needs 8 4 7 13 1 19 53 36
other consumers 86 42 57 62 69 81 86 102
Almaty city (total) 1140 1075 1166 943 1034 1157 1183 1297
to population 272 274 303 380 402 436 402 432
for communal needs 104 96 - - - - 36 2
other consumers 763 705 863 563 633 722 746 864
Atyrau (total) 712 764 598 441 561 614 575 667
to population 156 201 233 237 31 330 31 369
for communal needs 35 51 48 39 48 47 91 99
other consumers 521 511 317 166 202 237 174 199
West Kazakhstan (total) 553 561 593 615 705 662 655 730
to population 159 173 177 194 234 231 230 292
for communal needs 83 124 122 152 184 146 144 190
other consumers 311 264 294 270 287 285 281 247
Zhambyl (total) 1060 1517 835 801 1277 1399 1048 1359
to population 174 204 213 236 292 320 251 332
for communal needs 7 9 15 16 21 25 27 33
other consumers 879 1304 607 549 965 1054 770 995
Kostanay (total) 176 186 187 196 222 223 237 556
to population 104 109 107 116 131 140 151 144
for communal needs 59 61 62 65 73 69 72 71
other consumers 13 16 18 16 19 15 14 342
Kyzylorda (total) 133 120 199 217 231 261 261 423
to population 4 32 46 26 63 86 66 17
for communal needs 1 3 10 11 15 19 43 35
other consumers 128 85 143 180 153 157 152 271
Mangistau (total) 2221 1091 1018 1041 1061 995 1113 920
to population 182 180 21 220 203 230 325 388
for communal needs 53 64 37 48 29 33 22 17
other consumers 1986 848 769 773 829 732 766 516




Oblast 2007 2008 2009 2010 2011 2012 2013 2014

South Kazakhstan (total) 501 494 476 537 647 733 700 902
to population 206 247 244 266 359 423 405 547
for communal needs 21 23 29 29 41 48 49 69
other consumers 274 224 204 242 248 261 247 286
Akmola (total) - - - - - - - -
Astana city (total) - - - - - - - -
Karaganda (total) - - - - - - - -
North Kazakhstan (total) - - - - - - - -
East Kazakhstan (total) - - - - - - - 0.1
to population 0.0
for communal needs 0.1
other consumers

Rounding Error 0.1 0.8 0.1 0.0 0.3 =01 01 0.1

Source: Kazakhstan Statistical Agency (Housing and Communal Economy)

Table 7.3.6 Gas delivered via distribution pipelines in Kazakhstan (million cubic meters)

The government has long held ambitious plans to expand do-
mestic gas consumption by creating a unified national pipe-
line transportation network, partly to become more “green”
(gas has a much lower carbon footprint compared to coal and
oil, which currently dominate primary energy consumption).
This is also viewed as making the economy more competitive
internationally (because of gas’s lower total costs and greater
efficiency in domestic use).

Improving and developing the country’s gas infrastructure is
the responsibility of KazTransGaz (KTG). In addition to domes-
tic deliveries, KTG has assumed the responsibility of supplying
northern Kyrgyzstan with gas that is delivered from Uzbeki-
stan through a pipeline that transits southern Kazakhstan
(Shymkent and Taraz), and then heads to the Kyrgyz capital
of Bishkek before ending at Almaty, in Kazakhstan. This is via
a long-term contract between KTG and Kyrgyzgaz to supply
northern Kyrgyzstan with up to 0.5 Bcm of gas per year.

7.3.6.1. Kazakhstan's existing trunk gas pipelines

Kazakhstan's trunk pipeline system, reported to consist of
16,042 km of trunk pipelines in total, has a transport capacity
to handle up to 180 Bcm per year (see Table 7.3.7). Owned

and operated through its subsidiaries, by KTG, the system
includes 28 compressor stations, with a total capacity over
2,000 megawatts (MW).



Current capacity

Pipeline Length (km) (Bcm/year) Year entered operation
Central Asia-Center (CAC) 4163 60 1966-1970
Soyuz* 424 25 1976
Orenburg-Novopskov 382 15 1975
Kazakhstan-China 2610 30 2009-2013
Makat-North Caucasus 372 22 1987
Bukhara-Urals 1577 8 1964
Okarem-Beyneu* 547 7 1972-1974
E}uail;ara-Tashkent-Bishkek-AI— 1639 6 1966: 1999
Gazli-Shymkent 309 4 1988
Beyneu-Bozoy-Shymkent** 1477 3 2013-2015

* Length includes loop line.

**In 2014, only the Bozoy-Shymkent segment was in operation (1,170 km).

Source: Ministry of Energy

Table 7.3.7 Kazakhstan's pri

Because most of Kazakhstan's gas in the Soviet period was
(and remains) associated gas that is derived as a byproduct
of oil, the country’s gas output remained insignificant when
compared to that of its neighbors to the south, Uzbekistan
and Turkmenistan. The latter two have substantial volumes
of non-associated gas production. Kazakhstan has served
largely as a transit corridor for Turkmen and Uzbek gas being
shipped north to Russia, and it has remained a major transit
country in the post-Soviet period. However, its transit role
has been increasingly shifting to Central Asian gas heading
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east to China rather than north to Russia in recent years (see
text box). A sizable volume of Russian gas has also transited
Kazakh territory, mainly on the pipeline segment between
Orenburg and Aleksandrov-Gay (Soyuz pipeline).

The principal trunk gas pipelines in Kazakhstan are part of
the Central Asia—-Center (CAC) transit system, comprising
several strings (see Figure 7.3.8). The system was built in
the 1960s and 1970s to move Central Asian gas to Central
Russia.
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The CAC extends for over 4,000 km on Kazakh territory, con-
necting into the Russian pipeline system at Aleksandrov-Gay.
CAC also feeds a spur pipeline that extends around the north-
ern Caspian Sea into the North Caucasus. At one time, the
plan was to restore the annual capacity of the CAC system
to 70-80 Bcm per year (under an agreement signed in May
2007 between Russia, Turkmenistan, Uzbekistan, and Ka-
zakhstan). This did not happen. Instead, with the installation

Intergas Central Asia, now a subsidiary of KTG, directly man-
ages most of the company’s gas trunk pipelines and is re-
sponsible for transportation and storage services. It was
established in 1997 when the pipeline system was privatized,
being turned over to Belgium’s Tractebel. But in 2000, control
of the company was transferred to KTG (when that entity was
officially established). The main trunk pipelines are:

e Kazakh section of CAC. CAC, comprised of five parallel
pipelines running from either the Kazakh-Uzbek border or
the Kazakh-Turkmen border to Aleksandrov-Gay on the
Russian-Kazakh border, has been the main transit route
to Russia for Central Asian gas.

e Orenburg-Novopskov and Soyuz pipelines. These
reach northwestern Kazakhstan from the Orenburg gas
processing plant through Aleksandrov-Gay. The Soyuz (ex-
port) pipeline extends all the way from northwestern Ka-
zakhstan across southern Russia to the Ukrainian-Slovak
border near Uzhgorod. The parallel Orenburg-Novopskov
pipeline ends in Ukraine. The original design capacity of
the two parallel pipelines was 43 Bcm per year, which is
now about 40 Bcm; in 2014 these pipelines reportedly
carried 16.9 Bcm.

¢ Bukhara-Urals pipeline. This system consists of two
parallel pipelines that were laid in 1963-1964 to transport
gas from Uzbekistan to industrial centers in the Russian
Urals. The system’s capacity has dropped from 14.5 Bcm
to about 8 Bcm per year. The northward flow on this pipe-
line in 2014 was about 3.5 Bcm. In the Soviet period, fol-
lowing the advent of West Siberian gas production in the
1970s, the northern section of the pipeline was reversed,
allowing Russian gas to be carried south into Kazakhstan,
supplying Kostanay Oblast and Aktobe Oblast.

e Bukhara (Gazli) -Shymkent-Tashkent-Almaty pipe-
line. This pipeline delivers Uzbek gas to southern Kazakh-
stan. It also transits Uzbek gas to northern Kyrgyzstan
(Bishkek). It carried 4.5 Bcm in 2014.

of a new compressor station at Opornaya (Mangistau Oblast)
and replacement of 271 km of a 1,420 mm line in 2008, the
capacity of the system was increased from 54.6 Bcm to 60
Bcm per year, where it remains today. Plans for further ex-
pansion have been shelved because of the dramatic reduction
in Central Asian gas transit to Russia after the 2008-2009
global recession, which left Russia awash in its own gas and
reduced its need for imports (see text box).

e Akshabulak-Kyzylorda and the Amangeldy-Compres-
sor Station No. 5 pipelines. These are newer pipelines
(constructed since independence) that move gas from new
fields developed in the post-Soviet period in southern and
eastern Kazakhstan to regional consumers. Akshabulak is
a field developed by the KazGerMunay (KGM) joint venture
in the Turgay Basin, while Amangeldy is a new field de-
veloped by KTG in Zhambyl Oblast. In 2004, Amangeldy
began producing gas, which moves by pipeline connection
into the main Bukhara-Shymkent-Almaty pipeline at Com-
pressor Station No. 5.

e Central Asia-China gas pipeline system. The Central
Asia-China gas pipeline system (CAGP) begins in Turk-
menistan. On Kazakhstan's territory this pipeline is op-
erated by a joint venture between CNPC and KTG known
as Asia Gas Pipeline LLP (AGP). The pipeline now con-
sists of three operating strings (lines A, B, and C), with a
fourth (line D) under construction. It provides an alternate
eastward export route for Central Asian gas (to China)
in addition to the traditional flow northward on CAC (to
Russia). The three operating strings of the CAGP can carry
55 Bcm per year to China (planned to be 40 Bcm from
Turkmenistan, 10 Bcm from Uzbekistan, and 5 Bcm from
Kazakhstan), following the launch of Line C. Line D will
be able to carry an additional 25 Bcm from Turkmenistan
across Tajikistan and Kyrgyzstan (rather than through
Kazakhstan) to China sometime after 2020, and with
envisioned incremental expansion of the other three lines,
total Central Asian gas delivery capacity to the Chinese
market will be up to 85 Bcm per year, matching the current
contracted volumes (see Figure 7.3.8).

In 2008, Kazakhstan's trunk pipeline system carried a total
of 116.7 Bcm, but in 2009 the amount had dropped signifi-
cantly to 91.1 Bcm, owing mainly to a dramatic contraction
in the transit of Central Asian gas to Russia as a result of
gas oversupply in the market. Since then, total transported
volumes of gas began to recover, partially due to increasing
transshipments of Turkmen gas to China (see Table 7.3.8). In
2014, the Kazakh gas pipeline system carried a total of 111.7
Bcm, with the bulk of this being transit gas.**

43 KTG's Intergas Central Asia subsidiary is responsible for transporting most of the gas in Kazakhstan, but not all. In 2013 it transported
93.7 Bcm of gas, which included 10.4 Bcm for the domestic market, 12.0 Bcm of exports, and 71.3 Bcm of transit gas.



2006 2007 2008 2009 2010 2011 2012 2013 2014
Total 1219 | 1142 | 167 | 911 | 1017 | 1095 1092 1102 1117
Transit shipments 1076 = 979 | 977 | 732 | 797 @ 890 847 | 853 887
Shipments of Kazakh gas 78 | 83 96 100 135 119 | 119 120 106
for export
Shipments for internal 65 | 80 | 94 | 79 | 85 | 86 126 129 124
Consumptlon

* Operational volumes.
Source: KMG Annual Report.

Table 7.3.8 Gas transportation by trunk pipelines in Kazakhstan (billion cubic meters)

Transit gas has always taken up the largest share of the gas
moved through the country’s trunk pipeline system. In the
years immediately prior to 2008, the pipeline system moved
over 100 Bcm per year of transit gas, including about 55 Bcm
of Central Asian gas and about 50 Bcm of Russian gas. In
2008, for example, the pipeline system transported 9 Bcm
of gas for domestic consumption, which was less than 8% of
total flow in the system. Transit amounted to 97.7 Bcm that
year, of which 46.1 Bcm was Russian gas, 40.3 Bcm was Turk-
men gas, and 11.3 Bcm was Uzbek gas. Going forward, transit
flows will remain the largest component of gas flowing in

Kazakhstan's pipeline system. However, the volumes flowing
north via CAC and Bukhara-Urals are likely to contract, with
the bulk of Central Asian transit volumes flowing eastward
across Kazakhstan to China via the CAGP system.

But as Kazakhstan's own oil and gas production has in-
creased since the mid-1990s, the country has begun to focus
on connecting its own new centers of gas production, such
as the Akshabulak and Amangeldy fields, with its demand
centers. So Kazakh gas is also expected to become a larger
component of overall shipments.

Outlook for Gas Transit Through Kazakhstan

Central Asian Gas. Kazakhstan's transit role for Central Asian gas has shifted over time from carrying gas
north to Russia to increasingly carrying gas east to China. The volume of gas carried going north to Russia
reached about 53 Bcm in 2007-08, but had dropped to less than 15 Bcm by 2014. At the same time, Central
Asian gas going east to China went from zero a few years ago to 31 Bcm in 2014 (see Figure 7.3.9). The volume
of Central Asia going to China is expected to increase over time, although some of the total flow between
Turkmenistan and China is going to be carried by Line D, which goes through Tajikistan and Kyrzyzstan and
not Kazakhstan. This transit volume across Kazakhstan, in our base-case, is expected to reach about 45 Bcm
by 2040, which would account for over 60% of total Kazakh transit in that year in our base-case scenario (see
Figure 7.3.9). Conversely, flows going north to Russia are expected to continue (although Russia has threatened
to end them altogether), but at a level of only about 10 Bcm per year.#4

44 See the IHS Energy Insight, Russia’s Need for Central Asian Gas Diminishing, but Has It Disappeared?, November 2014.



2005 2010 2015 2020 2025 2030 2035 2040

Turkmen gas (to Russia) Uzbek gas (to Russia)

Russian gas to China

Source: IHS Energy, Statistics Committee of Kazakhstan
Note: Russian transit volumes are derived as residual (total reported transit minus Central Asian volumes): this figure cannot be recon-
ciled with reported Russian shipments via the Orenburg-Novopskov and Soyuz pipelines.

Figure 7.3.9 Outlook for gas transit in Kazakhstan (base case)

Russian Gas from Orenburg. Transit of Russia gas through northwestern Kazakhstan has traditionally been
as large, if not more so, than Central Asian transit flows in the period since 2000. The main flow of Russian
gas across Kazakh territory is between Orenburg and Aleksandrov-Gay on the Orenburg-Novopskov and Soyuz
pipelines. But volumes have been dropping for this route over time, and amounted to less than 20 Bcm in 2014.
Given the ongoing shift in Russian gas production within West Siberia, from the Nadym-Pur-Taz region to the
Yamal Peninsula longer term, this likely means a further gradual reduction of gas flows in southern Russia
of West Siberian gas. Therefore, we project a gradual decline in flows of Russian gas between Orenburg and
Aleksandrov-Gay, and therefore in overall Russian transit (see Figure 7.3.9).

Russian Gas to China. Another prospect for Kazakhstan is to attract Russian gas exports destined for China
to transit Kazakh territory. In 2014, Kazakhstan's Energy Ministry proposed that Russia use a pipeline route
through Kazakh territory (between West Siberia and the main border crossing into China at Alashankou or even
further south at Khorgos) instead of the more challenging Altay pipeline route directly between West Siberia
and western China. Most likely, the proposed Kazakh route would involve constructing a pipeline between
Ishim and Astana via Petropavlovsk, and then from Astana to Atasu and Alashankou, a distance of about
1550 kilometers, of which less than 100 kilometers would be on Russian territory; a pipeline extending south
to Khorgos (to join the flow in the existing Central Asia-China pipeline system, near Almaty, would involve an
additional distance of about 750 kilometers.#> But at this juncture, the prospects for this project happening
are quite low, as the emergence of a second (“western”) route for Russian gas to China is far from a done deal,
and both sides appear determined to avoid transit through other states should the project eventually go ahead.

For the time being, Russian gas exports to China are focused mostly on the “eastern route” that involves
constructing a new pipeline (“Power of Siberia”) from new fields in East Siberia to northeast China.*¢ Work
on both field development and pipeline construction is now in full swing to meet the delivery date of first gas
to China in 2019. But Russia has continued to press China to sign a second deal, to also take gas through a
“western route” from existing West Siberian fields. After a decade of negotiations with China National Petroleum
Corporation (CNPC), Gazprom appears to have broken through Chinese resistance to its preferred gas supply
option for the Chinese market, the Altay pipeline, with a second preliminary memorandum of understanding
being signed between the Russian and Chinese presidents on 8 May 2015, reiterating what was agreed in
an initial agreement reached in 2014.#7 This is still a long way from having a final contract, as it took several
years of further negotiations on the “eastern pipeline route” between when the same type of memorandum

45 Since nearly all the pipelines that flow south within West Siberia are full, most likely the route would have to include construction
of a trunk pipeline all the way from the producing area in the Nadym-Pur-Taz region in northern West Siberia rather than just an
extension from the southernmost sections of the trunk pipeline system. For example, the Tyumen-Ishim-Omsk pipeline, the feeder
for the proposed new trunk line through Kazakhstan, is itself only a small-diameter (530 mm), low-capacity pipeline.

46 See the IHS Energy Insight, Russia-China Gas Deal: The Winding Road to an Agreement, May 2014.

47 See the IHS Energy Insight, Framework Agreement Signed for Additional Russian Gas Deliveries to China via Western (Altay) Pipeline.
But Is China Really Ready to Agree?, November 2014.



was struck and the conclusion of a final contract in May 2014. For Gazprom, relying on already developed gas
fields in West Siberia, which can also supply European export markets, is highly desirable. But the Altay pipeline
is less attractive for CNPC, which will have to invest in the construction of expensive new infrastructure in
China through an area already receiving large volumes of Central Asian gas. The initial framework agreement
for the Altay pipeline, signed in Beijing on 9 November 2014, calls for the delivery of 30 Bcm per year for 30
years from West Siberian fields to China’s Xinjiang Uyghur Autonomous Region, via a pipeline that would cross
through the narrow area in the Altay region where Russia and China share a common border.

Gazprom currently has excess productive capacity of 150 Bcm per year in West Siberia, so it would not have
to expand upstream investments to have sufficient gas available for Chinese exports. With domestic demand
flat, increasing gas exports remains key for Gazprom to monetize its available West Siberian resources. To
supply the route, Gazprom plans to construct an entirely new export pipeline, although the route essentially
parallels an existing (small-diameter) pipeline that already extends from the Middle Ob oil-producing region
of West Siberia (Samotlor) all the way to the Altay Republic (Gorno-Altaysk). The new pipeline would extend
about 2,600 kilometers from the main gas-producing area in northern West Siberia (Purpeyskaya compressor
station) to the Chinese border. It would cross the rugged Altay Mountains into China via the Ukok Plateau, and
would transit the Kanas Pass (at 2,712 meters in elevation). According to Gazprom, the new pipeline would begin
some 200 kilometers south of the Arctic Circle at the Purpeyskaya compressor station in the Yamal-Nenets
Okrug in West Siberia and run south, requiring a major crossing of the Ob River and at least a dozen smaller
rivers, with construction in the final sections at altitudes of up to 2,600 meters.

In addition to the difficult terrain, the Altay pipeline faces a major hurdle on the Russian side. The Ukok Plateau
is a UNESCO World Heritage Site, mainly because of archeological sites, but also due to its pristine environ-
ment. This will undoubtedly lead to opposition from environmental and other groups, with UNESCO already
issuing a statement that building a pipeline through the area is “highly inappropriate.” The general region also
is seismically active, with a 7.3 magnitude earthquake occurring in September 2003, resulting in significant
damage in inhabited areas in Altay Kray. Gazprom insists that the pipeline can be constructed through the
Altay's nature preserve where economic activities are allowed without significant environmental disruption.

In China, the challenges are also high for this route. The northern parts of Xinjiang, where the Altay pipeline
enters China, are completely lacking in infrastructure. In order to join China’s West-East Pipeline (WEP) system,
the route from Kanas Pass to Karamay would traverse two more mountain ranges, several rivers, and parts
of China's second largest desert. From there, the gas would transit 4,000 km to the east through the WEP
system before reaching China's major consuming coastal markets. To accommodate these supplies, a fifth
branch of the WEP would need to be built.

Xinjiang is already one of China's biggest gas producing regions and already hosts four WEP pipelines to trans-
port indigenous and Central Asian gas, largely from Turkmenistan, but also from Kazakhstan and Uzbekistan.
Central Asian gas imports are expected to eventually reach 85 Bcm per year.

According to Gazprom, a final commercial agreement with pricing and technical details for gas shipments via
the Altay pipeline is projected to be reached by the end of 2015, while an intergovernmental agreement covering
the legal aspects of the project and details on the financing would come after. However, the pricing terms for
the Altay pipeline may prove difficult to hammer out. Gazprom will not want to concede a price discount for
China on the same gas that can be sold in Europe, and would want to establish the same netback value at the
wellhead in West Siberia between the two markets. Given the cost of constructing a pipeline from West Siberia
to the Chinese border in the Altay region, the delivered price at the Chinese border therefore would have to
be relatively high. But it is doubtful that China would accept a border price for Russian gas that is higher than
Central Asian gas, even if the pipeline costs made this necessary to provide the same wellhead netback as for
European gas exports. Gazprom would like to establish a direct link between exports to China and gas supplies
to Europe as a signal to Europe that it has other export options for its gas.

Because of its entry point, Russian gas piped through the Altay pipeline will have less value for China than
Russian gas supplied from East Siberia or Sakhalin into the northeast provinces. It is also unclear why China
would want to enter into another long-term pipeline supply commitment at this time when it may now be
poised to benefit from downward price pressure on more flexible LNG supplies.




7.3.6.2. Beyneu-Bozoy-Shymkent pipeline

KTC's flagship project, the Beyneu-Bozoy-Shymkent pipeline,
currently under construction in a 50/50 joint venture between
KTG and the China National Petroleum Corporation (CNPC)
subsidiary Trans-Asia Gas Pipeline, is part of the larger Cen-
tral Asia Gas Pipeline (CAGP) network for regional exports
to China. It is a significant component of KMG’s overall gas
transportation strategy. Beyneu-Bozoy-Shymkent will supply
oblasts in Kazakhstan's south, where the government seeks
to reduce long-standing import dependence on Uzbekistan.
Kazakhstan wants to eliminate its dependence on Uzbek gas
imports, which are handled through a gas swap agreement
between Uzbekistan, Russia, and Kazakhstan. Uzbek gas is
delivered to Kazakhstan by Gazprom, and Kazakhstan in turn
ships the same volume of gas to Russia, with up to 4 Bcm per
year involved in this arrangement. The Beyneu-Bozoy-Shym-
kent pipeline will eventually link to Line C of the CAGP—also
constructed in a JV with CNPC. This will allow China to access

7.3.6.3. Kartaly-Astana pipeline

The other major gas pipeline that Kazakhstan has been
seeking to develop is to the capital of Astana from Kartaly
in Russia’s Chelyabinsk Oblast in the southern Urals, also
referred to as the West-North-Center gas trunkline. This
project fits with the government’s broader gasification goals
for the country. Due to Soviet legacy logistics, Kazakhstan's
northern Kostanay Oblast receives about 1 Bcm per year of
Russian gas through an existing spur pipeline that extends
from Kartaly via Tobol (in Kostanay Oblast) to Rudnyy. The
main consumer is the local Rudnyy iron ore mining and pro-
cessing complex. Other oblasts within this general region—
Northern Kazakhstan, Akmola (including Kazakhstan's capital
of Astana), and Karaganda—have continued to use coal and
fuel oil for power generation and heating, as piped gas is
not available. It is these areas that the government wants
to gasify through the Kartaly-Astana pipeline, although the
initially planned 6 Bcm per year capacity for the pipeline was
subsequently reduced to only 3 Bcm per year, before the en-
tire plan was subsequently put on hold. This planned pipeline
would extend from Kartaly through Tobol and Kokshetau to
reach Astana, with extensions possible to Petropavlovsk from
Kokshetau and to Karaganda from Astana (see Figure 7.3.8).

Initially, the pipeline would carry Russian gas—perhaps
supplied through a swap arrangement for Karachaganak
gas—but ultimately, the plan was to build a pipeline from
Karachaganak to tie in with the new pipeline at Tobol so that
domestic gas could be substituted for Russian gas.

piped gas from Kazakhstan.

Construction of the Beyneu-Bozoy-Shymkent pipeline began
in August 2012; its estimated cost is $3.8 billion (financed
largely with loans from the China Development Bank). The
long-term plan is for the pipeline to carry up to 15 Bcm per
year (including 5 Bcm of Kazakh gas exported to China), but
its initial designed capacity is 10 Bcm per year.*® The portion
of the pipeline between Bozoy and Shymkent (1,166 km) was
completed in September 2013. This portion allows domesti-
cally produced gas to flow south, initially from Aktobe Oblast,
following reversal of one of the strings of the Bukhara-Urals
system. In 2013 about 300 MMcm of gas flowed via the new
pipe into southern Kazakhstan, while in 2014 1.6 Bcm of gas
flowed through the pipeline. The second stage of the pipeline,
the 311 km segment between Beyneu and Bozoy, is planned
to be completed in 2015-2016.

In his annual address to the nation on 27 January 2012,
President Nazarbayev called on the government to design,
construct, and implement this gas pipeline to ensure gasifi-
cation of the country’s north-central region, including the
capital Astana. President Nazarbayev designated that the
National Fund be tapped to fund the project.*® But for now,
both the Kartaly-Astana pipeline and the planned supply
source, a new Karachaganak gas processing plant, have
been put on hold—at least temporarily. This likely reflects
the high costs of constructing the new processing plant and
the pipeline connecting it with Astana—estimated at $3.7
billion and over $4.1 billion, respectively.

In terms of gasifying Astana, other options besides the
Kartaly-Astana pipeline are being studied. In March 2014,
KTG began a feasibility study of the potential for coal-bed
methane (CBM) production in the coal basin of Karaganda
oblast—with a decision on such projects to be taken in 2015.
This has included the idea of constructing a local liquefaction
plant that would convert the methane gas into LNG (liquefied
natural gas), for transportation by either rail or truck to Asta-
na and other cities in the region (see section 7.3.12.3 below).
These plans would seem to be technologically and economi-
cally challenged to become real supply sources.*® Therefore,
it seems likely that the pipeline plans will re-emerge at some
time in the future.

48 \With this amount of capital expenditure, shipping the gas south effectively almost doubles the delivered cost of the gas. An indicative
cost recovery tariff given the reported capex for the pipeline ($3.8 billion), a cost of capital of 10%, and average shipments of 10
Bcm over 20 years, would be about $88 per Mcm. With typical gas procurement costs of around $50 per Mcm in Aktobe Oblast,
delivered costs therefore would be about $140 per Mcm. Several years ago when Saut Mynbayev was Kazakhstan's Minister of
Oil and Gas, he stated that wholesale prices in southern Kazakhstan would end up at about $120-150 per Mcm through the new
pipeline, estimating that the transportation tariff would be about $62 per Mcm.

4% However, the pipeline was not among the infrastructure projects included in the new Nurly Zhol (Bright Path) economic policy,
announced by President Nazarbayev during his state-of-the-nation address on 11 November 2014. This policy calls for $3 billion
annually in infrastructure investments to be funded from the National Fund over the period 2015-2017, as an economic stimulus
to counter the effects of low oil and commodity prices and other economic pressures.

50 As noted in Chapter 8, coal-bed methane in Kazakhstan does not have as high a heating value as natural gas, and thus appears to
be better suited as a fuel for small boilers rather than larger applications. A study in the Karaganda Basin, for example, concluded
that coal mine methane was not competitive in price with natural gas for delivery by pipeline or in the form of compressed natural
gas (CNG) or liquefied natural gas (LNG), nor was the necessary infrastructure in place for practical applications in district heating

and industrial use.



7.3.7. The Law on Gas and Gas Supply

Since passage of the Law on Gas and Gas Supply in January
2012, Kazakhstan's domestic gas market has been moved
into the hands of KTG, as the designated “national operator”
for the county’s single-buyer model. KTG operates most of
the gas infrastructure in the country, and under the legis-
lation, has preferential rights to purchase associated gas
from producers. KTG also sells gas on the local market and
exports gas abroad. Two recent developments reflect KTG's
enhanced role:

e Consolidation of all downstream distribution in all parts
of the country that have piped gas available under the
overall umbrella of KTG;

e Progress on the country’s first major trunk gas pipeline
project since independence: Beyneu-Bozoy-Shymkent.

The logic of the Law on Gas and Gas Supply appears to be
that it puts Kazakhstan's gas production at the disposal of a
single national operator through administrative means and
specifically empowers KTG to develop the domestic market
and pipeline infrastructure. This reflects the fact that the
bulk of gas production in Kazakhstan occurs as a byprod-
uct of liquids production (either associated gas or conden-
sate-related gas), and thus gas supply does not respond to
(gas) market conditions directly. Government policy also ap-
pears to be aimed at having the state-owned entity capture
any upside from higher domestic end-user prices and export
prices, while maintaining a single channel for exports so as
to balance the near-monopoly conditions in two neighboring
gas-purchasing countries, Russia and China.

7.3.8. Kazakhstan’'s gas consumption

Unlike the other large energy-consuming countries in the
CIS, Kazakhstan is not a significant consumer of gas. This is
because domestically produced coal provides the majority of
Kazakhstan's primary energy consumption, accounting for
62% of the total of the 76 million metric tons of oil equivalent
(MMtoe) of primary energy consumed in 2014. The share of
gas was over 17%, ranking third in importance after coal
(62%) and oil (19%). The remaining 2% or so of primary con-
sumption came from primary electricity (mainly hydropower)
and other minor fuels.

Kazakhstan has long pursued a strategy to increase utiliza-

While this type of market structure probably can work in
Kazakhstan, where aggregate supply (associated gas) is not
as strongly linked to actual conditions in the gas market,
it probably means that Kazakhstan will likely forgo some
natural gas development, since companies would have little
incentive to pursue pure dry gas plays in their upstream
endeavors (see below on gas market regulation). Of course,
KTG could provide targeted incentives if needed to drive dry
gas development in parts of the country where gas is needed
or where dry gas plays dominate.’

In 2013, KTG and its subsidiaries delivered 99.9% of all piped
gas that reached domestic consumers, with more than 95%
of all gas delivered to domestic consumers traveling through
KTG's trunk pipelines. KTG delivers piped gas to consumers
through its two subsidiary distribution companies, KazTrans-
Gaz-Aymak and KazTransGaz-Almaty. Previously, these two
distributors supplied gas to only seven of the ten provinces
that receive natural gas by pipe, but this has now changed to
encompass all ten.>? These subsidiaries traditionally did not
operate in Mangistau Oblast or Atyrau Oblast, but KazTrans-
Gaz-Aymak started deliveries to consumers in Atyrau Oblast
in 2012, and it became the sole supplier in Mangistau Oblast
in September 2011. KazTransGaz-Almaty is responsible only
for Almaty Oblast and Almaty City, while KazTransGaz-Aymak
now operates in the other nine provinces and is responsible
for the majority of all domestic sales.>* KTG has displaced
the private gas trading companies that previously operated
in various parts of Kazakhstan, buying gas from producers
and selling it directly to consumers.

tion of associated gas, aimed partly at reducing its reliance
on imported gas and partly to further its goals for a “green”
economy. This strategy involves increasing sales of domes-
tically produced associated gas, expanding the country’s
domestic pipeline infrastructure, and severely restricting
gas flaring.

In 2014, total apparent consumption of natural gas in Ka-
zakhstan (defined as commercial production minus exports
plus imports) came to 16.4 Bcm, but of that only 12.4 Bcm
was reported as “end-of-pipe” deliveries (or sales) to con-
sumers (see Table 7.3.2).54 The difference represents other

51 An example of this is KTG's offtake contract with Tethys Petroleum for its (shallow, dry) gas production in Aktobe Oblast. In Decem-
ber 2014, a new gas sales contract with KTG was announced, which increased the purchase price of gas by 42% to $ 75 per Mcm,
which is more than double the national average for the producer price of gas.

52 Historically, only nine oblasts received piped gas, but this became ten in 2015 with the launch of deliveries in East Kazakhstan Oblast.

53 Prior to May 2013, KazTransGaz-Aymak only sold gas wholesale to energy, industrial, and metallurgical companies in Kostanay Oblast
in northern Kazakhstan, while gas for households and communal consumption was supplied by a different entity, GKP Kostanaygaz.
But in May 2013, KazTransGaz-Aymak became the sole gas operator in Kostanay Oblast. KazTransGaz-Aymak also supplies gas to
consumers in Kyzylorda Oblast, following the launch of piped gas supplies there. In Aktobe Oblast gas is mainly supplied from the
Zhanazhol field, which is operated by the Chinese-owned company CNPC-AktobeMunayGaz. Other local producers also supply gas
to the local market, with some imported gas also being delivered to consumers in the oblast.

54 A major issue in the calculation of apparent consumption is the volume of exports. National customs statistics report exports as
exceeding 20 Bcm in 2011-13, an amount nearly as large as total commercial volumes available (see Table 7.3.2). Nearly all of Ka-
zakhstan's gas exports go north, to Russia, but Russia reports that it receives only 12-13 Bcm from Kazakhstan at its southern border.
According to operational data reported by Kazakhstan's Energy Ministry (based on shipments reported by the pipeline operators),
only 10-11 Bcm of gas is exported from Kazakhstan. The reason for these sizable discrepancies in reported export volumes remains
unknown, but it may stem from the statistical treatment of Karachaganak gas flowing to Orenburg, which may be recorded once as



domestic disappearance, including field and processing loss-
es (gross extraction includes the non-hydrocarbon volumes
which are removed during processing), pipeline use, changes
in stocks, etc. Actual gas consumption (end-of-pipe deliver-
ies), as opposed to apparent consumption (or total domestic

Bcm

disappearance), is still slightly lower than the levels recorded
at the end of the Soviet period (13.7 Bcm in 1990 and 11.9
Bcm in 1992). But Kazakhstan's actual (end-of-pipe) gas
consumption has more than doubled from the low levels of
the early 2000s (see Figure 7.3.10).

2000 2005 2010 2015

Deliveries (end-of-pipe consumption)

Ministry of Energy production forecast

2020 2025 2030 2035 2040

Other domestic use

Ministry of Energy consumption forecast

——— Commercial gas production

Source: IHS Energy, Ministry of Energy

Note: Other domestic use includes: field use and losses, processing losses, pipeline use, changes in stocks.

Figure 7.3.10 Outlook for Kazakhstan's natural gas balance

Concomitant with the relatively small absolute volume of
gas actually consumed in Kazakhstan, the structure of con-
sumption among the various sectors has tended to shift
considerably from year to year. Of the amount of gas sold to
consumers in 2013 (10.9 Bcm), about 2.8 Bcm (25.5%) was
used by industry, 4.9 Bcm (45.2%) was used in the electric
power sector to produce electricity and heat, and 3.2 Bcm
(299%) was used by a combination of residential and commer-

7.3.8.1. Regional gas markets

There are effectively several regional submarkets or con-
suming centers in Kazakhstan, some of which depend on
imports from Russia and Uzbekistan, rather than domestic
production. This is due to the geographic disjuncture of pro-
duction (found mainly in the western part of the country), the
transport system (built mainly to transit Central Asian gas
to Russia), and domestic consumption. Piped gas is, in fact,
provided to only 10 of the 14 oblasts in Kazakhstan. The other
four oblasts—found in the north and central sections of the
country—must rely on bottled liquefied petroleum gas (LPQ)
for their gas needs for the time being. Kazakhstan still does
not have a unified national gas transmission system.

cial/communal consumers.>* Comparative statistics for 2008,
when a total of 9.0 Bcm of natural gas was sold to consumers
in Kazakhstan, reports that nearly 5.2 Bcm (58%) of gas was
used by power plants to produce electricity and heat, 2.0
Bcm (22%) was used by industrial enterprises and another
1.6 Bcm (17%) by households, and 0.3 Bcm (3.4%) was used
by the communal/commercial sector (e.g., hospitals, schools,
restaurants, hotels).

Much of the domestically produced gas is consumed in the
western region of Kazakhstan, where the principal gas re-
serves (and the bulk of national production) are found. This
region (comprising three oblasts: Atyrau, Mangistau, and
West Kazakhstan) accounts for over 40% of the national con-
sumption total (see Table 7.3.9). Among all of Kazakhstan's
provinces, Mangistau Oblast consumes the largest volume
and it also leads in the rate of demand growth: in the course
of the previous decade, gas consumption in the oblast more
than tripled. Mangistau also has a relatively high level of
gasification (i.e., the percentage of settlements and towns
with piped gas available), at 96%.

raw gas when it leaves Kazakhstan and then included again when it reenters Russia after being processed under the existing swap
arrangements with Gazprom. Along the route between Orenburg and Aleksandrov-Gay, the pipeline actually dips in and out of Kazakh
territory twice. This discrepancy means that apparent consumption in these years is smaller than reported deliveries to consumers.

55 This is according to data provided by the Ministry of Energy. According to the Agency of the Republic of Kazakhstan on Statistics,
which is probably based on activity by sector rather than specific entities, 1.6 Bcm (15%) was consumed by industry as fuel in 2013, 3.7
Bcm (349%) was consumed in electric power, and 3.6 Bcm (33%) was consumed by households and the commercial-municipal sector.



Plan

Gasifica- Gasifica-
tion level tion level
in 2008 in 2013
2003 2004 2007 2008 2012 2020 2025 2030 (in pct) (in pct)

Total 5524 5330 8658 8992 9920 16 288 17 591 18 086
Western Kazakhstan 1687 2300 3518 3727 4280 6015 6423 6290 91% 96%
Mangistau Oblast 661 1200 2096 2241 2310 2634 2766 2590 67% 87%
West Kazakhstan Oblast 595 500 513 504 700 1121 1159 1165 56% 93%
Atyrau Oblast 431 600 909 982 1270 2260 2498 2535
Southern Kazakhstan 2309 1100 2872 3099 3160 5752 6309 6735 41.5%
South Kazakhstan Oblast 499 100 712 762 940 1304 1444 1544 24%

5.7% for
Zhambyl Oblast 784 300 1197 1434 1010 2 696 2794 2 894 oblast; 81%

for city
Almaty Oblast and City 1027 700 963 903 1210 1752 2071 2297 58.3% 79.9%
Northern Kazakhstan 131 1900 2135 2046 2230 3811 4076 4203 58,3% 79,9%
Aktobe Oblast 1123 1100 1273 1236 1360 2086 2187 2217 16%
Kostanay Oblast 187 800 862 810 870 987 1006 1025
Akmola Oblast — — — — — 137 162 169
Astana City — — — — — 601 721 792 44.5%
Eastern Kazakhstan 216 30 133 120 250 710 783 858 44,5%
Kyzylorda Oblast 216 30 133 120 250 695 763 838
East Kazakhstan Oblast — — — 15 20 20

Source: Oil and Gas Kazakhstan, No. 9 (2009), p. 99; Kazakhstan's Gasification Program, 2014.

Table 7.3.9 Natural gas consumption by oblast in Kazakhstan (million cubic meters)

In the south, which accounts for 23% of national consump-
tion, South Kazakhstan Oblast has the most developed dis-
tribution network, with a gasification level of over 40%, while
Almaty Oblast is significantly less developed, with less than
6% gasification. Gas supply for southern Kazakhstan is met
mainly from Uzbek imports, although the city of Taraz and
other areas of Zhambyl Oblast also receive a small amount
of gas from the Amangeldy field (and now the new Zharkum
field since November 2014). South Kazakhstan Oblast now
receives gas from Aktobe oblast following the completion of
the Bozoy-Shymkent pipeline as well.

7.3.8.2. Gas market regulation

Gas producers in Kazakhstan must contend with three key
issues in the domestic gas market: flaring regulations, market
structure, and low domestic prices:

e Flaring legislation. Producers in Kazakhstan have been
adjusting to changes in gas flaring legislation since 2005,
when Kazakhstan prohibited gas flaring for all subsoil con-
tracts signed after 1 December 2004. Since then, regional
and local agencies have increased monitoring and fines
for gas flaring. The Subsoil Law passed in 2010 goes one
step further by prohibiting commercial development of a
field without a plan for utilization and processing of the
gas. The law defines utilization as including reinjection;

Gas consumption among the oblasts varies considerably, not
only in the amount of gas consumed but also in the compo-
sition of consumption. Oblasts with more mature markets
generally have a more diversified mix of consumers. Industrial
areas, such as Kostanay and South Kazakhstan, tend to have
high shares of gas consumed in the industrial sector, whereas
ones with a major power plant (e.g., Zhambyl) have a high
share of consumption by the power sector. Because it is a
large urban center, Almaty tends to have a higher percentage
of consumption by the residential-commercial sector.

however, there is clearly a preference for commercial use
over reinjection. The amount of flaring has been reduced
dramatically in Kazakhstan since the legislation was in-
troduced.

e Market structure. Kazakhstan's domestic gas market
has used a single-buyer model for some time, and this
structure was reinforced by the Law on Gas and Gas
Supply passed in January 2012 (see above). This role is
transitioning to KTG as the “national operator” under the
new legislation. KTG, as the operator of most of the gas
infrastructure in the country, also has preferential rights
to purchase associated gas from producers and sell it on



the local market as well as for export. Furthermore, the
2010 Subsoil Law stipulates that for contracts executed
after the law took effect, associated gas belongs to the
state (unless otherwise specified in the subsoil contract),
though the investor bears the responsibility and cost
for gathering and processing this gas while the state is
obliged to cover these costs when buying the gas. The
subsequent 2012 Law on Gas and Gas Supply clarifies this
issue by stipulating that the government has the right to
acquire raw and dry gas (processed from associated gas)
from producers, and the national operator will be the
government entity fulfilling this role (e.g., KTG).

Gas prices for producers remain low. Historically, this
single-buyer market model has left producers little room
to negotiate price, and the price at which they sold to
intermediaries such as KRG, KTG, or independent traders
was usually quite low, barely recovering costs. The Law
on Gas and Gas Supply states that the price at which
the national operator buys this gas from the producer
will include the cost of producing and processing (in the
case of commercial gas) and of transporting the gas to
the point where the national operator takes title, and a
profit margin no higher than 10%, indicating that producer
prices in Kazakhstan will be on some type of cost-plus
basis. However, there has been some concern that it will
be hard to ensure that these costs are in fact covered by
the purchase price, since the state-owned buyer holds the
much stronger bargaining position. At the end of 2014,
the average price received by producers in Kazakhstan
for their gas was $29.6 per thousand cubic meters (Mcm)
(see Figure 7.3.11), although varying considerably within
the country from as little as $21.9 per Mcm in West Ka-
zakhstan Oblast to $82.0 per Mcm in Zhambyl Oblast. And
this is a dramatic improvement: the average price paid to
producers a decade ago, in December 2000, was only $6.6
per Mcm. For small producers of dry gas, which requires
minimal processing, current prices may still allow a posi-
tive margin. However, for higher-cost producers, especially
those with associated gas requiring extensive gathering

$US per thousand cubic meters

Source: IHS Energy, Kazakhstan statistical agency

and processing, the gas has at best no value, or even a
negative value if extensive processing is required, as the
low prices paid do not cover costs. This is an important
consideration that factors into the economics of any new
developments.

Domestic gas prices in Kazakhstan are regulated
at the consumer level. The State Committee for Reg-
ulating Natural Monopolies and Competition Protection
(KREMiZK), previously known as the State Agency for the
Regulation of Natural Monopolies (AREM), sets consum-
er prices for natural gas; it also regulates domestic gas
storage and transport tariffs.

Several factors affect the formation of tariffs and
consumer prices in Kazakhstan’s domestic gas mar-
ket. The most important factor is the acquisition cost
of natural gas, but others include geographic distances
between consumers and domestic hydrocarbon resourc-
es, import dependence, and the state of gas distribution
within a given province. As a result, prices vary signifi-
cantly within the country. Besides being differentiated
by consumer categories, mainly between industry and
households, gas prices in Kazakhstan are differentiated by
region as well. This is because transportation costs and
gas procurement costs vary greatly within the country.

In regions that are supplied with domestic gas, low-
er end-user prices generally prevail. This is because
acquisition costs for the gas are much less than for im-
ported gas. There also tends to be a strong differentia-
tion between prices for households and industry in such
provinces, with household prices being much lower than
for industry (similar to the practice in Russia) (see Fig-
ure 7.3.12). In provinces that depend on imported gas,
end-user prices tend to be higher (reflecting the higher
acquisition costs for the imported gas), and prices are
less strongly differentiated between households and in-
dustry, with households sometimes paying higher prices
than industry.

Figure 7.3.11 Average producer price for natural gas in Kazakhstan (in December each year)



e Rising procurement costs for imported gas have
been a difficult challenge for the regulator. The aver-
age price for imported gas was $33.9 per Mcm in 2005
and was still fairly reasonable at $55 per Mcm in 2008.
But then the average annual price paid for imported
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gas increased considerably—to $76.4 per Mcm in 2010,
and was about $95 per Mcm in 2012-2014. As a result,
end-user prices in areas that depend on imported gas
have risen sharply as well.

—

e~ — - — e Average acquisition price for industry

Source: IHS Energy, Kazakhstan statistical agency
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Figure 7.3.12 Trends in domestic gas prices in Kazakhstan (reported at year-end)

7.3.9. State gasification program

Kazakhstan's government approved an official gasification
program in late 2014 (“General Plan for Gas Infrastructure
Development in the Republic of Kazakhstan in 2015-2030"),
codifying its long-held plans to increase domestic gas con-
sumption. This program calls for the extension of piped gas
supply to 13 oblasts from the current 10 by 2030. It calls
for domestic deliveries to rise to 18 Bcm by 2030 under its
“realistic” scenario.

The objective of the program is to create conditions for
phased development of the gas transportation system and
to meet rising domestic gas demand as an environmentally
clean fuel, mainly using domestic natural gas resources. The
key tasks of the program are:

e to formulate the strategic directions for future gas infra-
structure development;

e determination of the specific gas infrastructure that will
create a unified gas supply system;

e to allow the share of gas in Kazakhstan’s overall fuel and
energy balance to increase;

e tomanage and achieve efficient cooperation between the
National Operator and local authorities in the implemen-
tation of gas infrastructure development and gas supply;

* to take steps to modernize gas transportation system
facilities to ensure technological and environmental safe-
ty in their operation, and to build new gas pipelines and
develop (new) export routes for gas transportation to
foreign markets.

As part of the key trunkline projects that are underway—
Beyneu-Bozoy-Shymkent, Sarybulak-Maykapshagay, Turk-
menistan-Kazakhstan-China, and Almaty-Taldykorgan, and
the proposed West-North-Center gas trunkline—measures
are being taken to refurbish, upgrade, and build new gas dis-
tribution infrastructure. Areas of such major activity (which
already has been ongoing for several years) include South
Kazakhstan, Zhambyl, and Kyzylorda oblasts, now comple-
mented by expansion of gas supply to residential areas in
Zaysan district in East Kazakhstan Oblast.

What is referred to as the government’s “realistic” scenario
contains the following key assumptions:

* ‘reasonable” prices at both the consumer and producer
level that incentivize both consumption and production
(recovery of associated gas), as well as “stable and rea-
sonable” tariffs for gas transportation and storage;

e sufficient regional gas supply to meet the announced
needs of major industrial and energy facilities, although
some gas demand by major industrial consumers remains
uncovered by domestic resources, which is assumed to be
covered by imports at market prices;

e completion of construction of the Turkmenistan-Kazakh-
stan-China and Beyneu-Bozoy-Shymkent gas trunklines
in southern Kazakhstan;

e construction of key gas pipeline branches from these
major trunklines in Almaty, Zhambyl, and South Kazakh-
stan oblasts, together with expansion and upgrade of gas
distribution networks;



e construction of the Sarybulak-Maykapshagay gas pipe-
line in East Kazakhstan Oblast and the beginning of gas
infrastructure development in residential areas in Zaysan
district;

e continued expansion of gas distribution networks in Ak-
tobe Oblast.

This scenario also includes construction of the postponed
West-North-Center gas trunk pipeline together with the ex-
tension of gas supply to the city of Astana and surrounding
residential areas in Akmola Oblast. But the scenario does not
include expansion of pipeline infrastructure to Karaganda
Oblast, North Kazakhstan Oblast, or the Tarbagatay district
of East Kazakhstan Oblast.

The forecast volume of investments under this “realistic”
scenario for gas infrastructure development is more than 656
billion tenge (in 2012 prices, or the equivalent of about $4.4
billion).>¢ The highest share of this total, over 45%, is in con-
struction of gas distribution networks within towns and cities
rather than connector pipelines. According to calculations, the
total length of distribution pipeline to be constructed would
be about 28,300 km (i.e., about the same amount as the
existing network), of which more than 18,000 km will be gas
distribution pipelines inside towns and cities.

Implementation of this program is expected to make piped
gas available to 56% of Kazakhstan's population, with gas
being supplied to roughly 1,600 communities.

7.3.10. Kazakhstan's natural gas consumption outlook

IHS Energy expects natural gas consumption to grow and
to become more prominent in Kazakhstan's energy balance
going forward, increasing its share of national primary energy
consumption, rising to about 22% by 2020, and to nearly 28%
by 2030 (see Figure 7.3.13).57 Actual gas consumption (end-
of-pipe deliveries) is projected to increase quite robustly, ris-
ing at an average annual average of 3.5% between 2015 and
2040, to reach 22.3 Bcm in 2030 and 30.8 Bcm in 2040 (see
Figure 7.3.14; and Table 7.3.4).8 The key areas of expanded

gas consumption are electric power, residential-commercial,
and industry. We project that in 2030 electric power will ac-
count for about 44% of actual gas consumption (deliveries),
residential-commercial users about 31%, and industry about
25%. In addition, there is another component of domestic
use that includes upstream and processing losses as well
as midstream uses (pipelines and changes in stocks) (see
Figure 7.3.10).
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Figure 7.3.13 Kazakhstan's primary energy consumption

56 The investment costs included only the distribution network’s costs and did not include trunklines, such as Beyneu-Bozoy-Shymkent.

57 Following standard international statistical practice, this calculation excludes the “disappearance” of gas into the overall economy

through reinjection.

58 Apparent consumption (domestic disappearance) of commercial volumes of gas, which includes a residual category of other con-
sumption comprised of pipeline use, changes in stocks, and upstream losses, is projected to reach about 22 Bcm in 2020 and 29

Bcm in 2030.
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Figure 7.3.14 Outlook for actual gas consumption (deliveries) in Kazakhstan

But a key challenge will be the disparity between the location
of domestic gas production, mainly in western Kazakhstan,
and growing demand in areas such as southern Kazakhstan.
While there is adequate domestic supply in aggregate, gas
imports will likely continue, not only in the north from Rus-
sia, but also in the south (despite Beyneu-Bozoy-Shymkent).
Kazakhstan is still going to remain a net exporter of gas (see
below), but the choice is between constructing more pipe-

lines to move more gas long distances between sources of
production and consumption or to increase imports. Because
Russia is long on gas, this should pose no particular problem
in the north. However, in the south, Uzbekistan’'s gas balance
is becoming increasingly tight, so in the south the main sup-
plier is likely to become Turkmenistan rather than Uzbekistan.
Kazakhstan already imports a small amount of Turkmen gas,
mainly to meet its supply commitment to Kyrgyzstan.

Natural Gas in Petrochemical Production

One of the reasons for relatively modest growth in industrial gas consumption in Kazakhstan is that the country
does not have a major nitrogenous fertilizer sector nor does it produce other chemicals that use methane as
a feedstock, such as methanol and carbon black. Kazakhstan produces only a very small amount of ammonia
and nitrogenous fertilizers.

Current plans to establish a major gas-based petrochemical industry in Kazakhstan will actually use relatively
little methane. Petrochemical production in western Kazakhstan is to be based on feedstock-rich gas—and
on the competitiveness of relatively cheap and potentially large volumes of natural gas liquid (NGL)-rich as-
sociated gas—rather than oil. Higher-than-average levels of ethane in Kazakh associated gas also make it
an attractive input for petrochemical production: Kazakh associated gas contains about 13-16% of ethane.

The government is proceeding with plans to build a gas-chemical complex consisting of two plants initially,
at Karabatan in Atyrau Oblast, close to the Tengiz oil field. The new complex will produce polypropylene and
polyethylene at first, but plans call for other related products, such as ethyl benzene, ethylene glycol, polyeth-
ylene terephthalate, and polyvinyl chloride, to be added eventually.

Steps have been taken to secure feedstock gas from local producers. In March 2008, TCO signed an agree-
ment pledging a supply of 6-7 Bcm of gas annually for the second-phase facility. The gas will be run through
a separation plant to extract ethane and other natural gas liquids for petrochemical use, while the methane
will be returned to be available for other uses.

Cash cost of olefins production from an existing plant. A cost competitive analysis on the key units of
the proposed petrochemical plants, assessing the cash cost of production for the Karabatan site relative to
likely competitors (a key point of comparison for chemical operations globally), indicates that the plants in
Kazakhstan are quite competitive. The cash costs of production are comprised of three components: net
feedstock costs; other variable costs; and fixed costs. They specifically exclude corporate costs, depreciation,
amortization, and any other financing costs, which can vary significantly from country to country. Cash costs
are defined as follows:



Net feedstock costs include:
e Raw materials
e (Co-product credits (where applicable)

Other variable costs include:

e Utilities costs

e (ost of catalyst and chemicals
e Packaging (where applicable)

Fixed costs include:
e Direct: labor, maintenance, direct overheads
e Indirect: general overheads, local insurance, and taxes

Analyzing the gas separation unit (GSU), steam cracker unit (SCU, or pyrolysis plant), and downstream units
on an integrated basis shows that the proposed Kazakh plants are quite low for production costs in a global
comparison of other “next generation” plants (see Figure 7.3.15).5° This is due, above all, to low-cost feedstock.
Kazakhstan's low-cost feedstock more than offsets the much higher transportation costs incurred for the final
product of these same “next generation” plants in reaching global markets from such a deep inland location.
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Figure 7.3.15 Comparative cash cost of ethylene production for new steam cracker units

The proposed steam cracker (olefin plant) at Karabatan is estimated to have the second lowest total cash costs
for olefins of the “next generation” cracker units shown (see Figure 7.3.15). This is achieved through the low-
cost ethane feedstock produced by the gas separation unit in Tengiz and delivered to the plant in Karabatan.
Because of the pricing arrangement for the raw gas, essentially the capital and operating costs associated
with the construction and operation of the new units, along with a notional return on investment of 15%, be-
come the main determinant of the effective input price for the ethane. These are factored into an implied (or
indicative) ethane feedstock procurement cost of only about $107 per ton (in 2020 dollars) longer term. The
additional revenue the gas separation unit generates through co-product sale of propane to the neighboring
facility is also accounted for in the effective feedstock cost for the steam cracker.

As indicated above in Chapter 4 on global trends, the main element determining the cash costs of integrated
polyolefin production globally is actually the cost of the feedstock. Technology differences for integrated
polyolefin do not tend to make a significant change to the cash costs of production. As a result, the cost
competitiveness of the main commercial products, high-density polyethylene and low-density polyethylene,

59 This analysis, which was done in 2013, uses an assumption of long-term crude prices averaging about $100 per barrel over the
lifetime of the projects. It also assumes that relative product prices and feedstock costs reflect this level. Since relative supply and
demand for natural gas liquids indicate that these have less relative scarcity compared to crude oil longer term, NGL prices are likely
to be at a discount relative to crude oil longer term compared to where they have been historically, so these calculations probably
understate the advantage of low-cost feedstocks in the overall economics.



essentially mirror the results of the olefins cost competitiveness analysis. Therefore the low-cost feedstock
available to the Kazakh plants make them highly competitive on a delivered cash cost basis (i.e., including
transportation costs), either to European markets or to Asian markets, for high-density polyethylene and
low-density polyethylene over nearly all the other producing regions analyzed globally; the sole exception is
ethane-based manufacture in Saudi Arabia. Comparative delivered costs of a key final product (low-density
polyethylene) to two key global markets, Western Europe and China, are estimated for a number of the “next
generation” plants; Kazakhstan's new plants are the lowest cost except for ethane-based manufacture in
Saudi Arabia (see Figure 7.3.16 and Figure 7.3.17).

It is important to note, however, that this cash cost analysis does not reflect differences in investment costs
(especially actual construction costs as the equipment units tend to be very similar) between regions and coun-
tries, and that such costs are likely to be relatively higher in Kazakhstan due to the country’s remote location
and limited availability of local equipment manufacturing capability and ancillary services. Nor does this view
reflect the more intangible regulatory and fiscal risks of doing business in Kazakhstan that we explore more
fully elsewhere in this report. These differences will also play into investment decisions in the petrochemical
sector, particularly for external investors and financial institutions.
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In the country’s official gasification program, 18.1 Bcm is
projected to be the amount of gas consumed in Kazakhstan
in 2030 under the “realistic” scenario (see Table 7.3.9). Of
this, 12.9 Bcm is projected to be consumed by industrial and
energy plants (7.2 Bcm by power and 5.7 Bcm by industry)

and 5.2 Bcm by residential-commercial users. Geographically,
35% of consumption in 2030 is forecast for western Kazakh-
stan, 42% in southern and eastern Kazakhstan, and 23% in
northern Kazakhstan.

The Gas Value Chain of KazTransGaz

and Infrastructure Investment

Under Kazakhstan's single-buyer model, KazTransGaz (KTG) is administratively empowered to develop the
domestic gas market and the necessary pipeline infrastructure. Essentially, this must be financed through
KTG’s margin on gas sales. It appears that KTG should have the financial means to implement Kazakhstan'’s
“realistic” gasification scenario given the sizable difference that is likely to continue to prevail between its
acquisition costs for gas from producers and average sales prices to consumers (see below), as well as its
regulated pipeline revenues. Currently, this price difference is about $60/Mcm, generating a total margin of
about $665 million on annual gas sales of about 11-12 Bcm, and KTG’s capex in 2013 was commensurate with
this, at about $565 million. This general price differential seems likely to remain at about this same level going
forward (since both purchase and sales prices are effectively tied to costs), so the total margin would reach
about $1.1 billion on projected annual sales of 18 Bcm in 2030. Total investment outlays for the gasification

program are estimated as $4.4 billion over this period.

7.3.11. Outlook for gas prices in Kazakhstan

Back in 2009, Kazakhstan's Ministry of Oil and Gas proposed
that by 2020 the Kazakh internal gas market should reflect
European gas prices as a general principle.®® This was similar
to Russia’s general plan, proposed in 2006-07, that its own
domestic market price should close the gap with European
price levels through an aggressive program of hikes in reg-
ulated domestic prices. At the time, in Kazakhstan, it was
proposed that changes in domestic gas pricing would take
place in two stages. In the first stage (then envisaged as
running through 2015), internal market prices would gradually
move toward a level that reflected the European price level
(discounted by 20-25% and also subtracting transportation
costs). In the second stage, by 2020, a full conversion to
European prices would be realized, with the only difference
being transportation costs.

The formation of the Customs Union in early 2010 between
Russia, Kazakhstan, and Belarus (and the subsequent Eur-

asian Economic Union) pushed this general concept further,
as it has led to a broad understanding between the govern-
ments that natural gas prices should be harmonized across
the member states for end users. Because gas production,
trade, and the overall size of the domestic market are much
larger in Russia than in Kazakhstan or Belarus, this harmoni-
zation essentially means that domestic gas prices in Kazakh-
stan are to converge with Russian domestic market prices.

An agreement to this effect was ratified by the Majilis, the
lower chamber of the Kazakh parliament, on 30 March 2011.
This agreement—"0On the Rules for Granting Access to the
Services of the Natural Monopolies in the Gas Transportation
Sector and on the Pricing and Tariff Policies in the Countries
Participating in the Common Economic Space”—called for
domestic gas prices in Kazakhstan to be raised so that they
will be brought into line with Russia’s domestic gas prices.

7.3.11.1. General background on Russia’s domestic gas pricing policy

Beginning in 2006-07, Russia officially promulgated plans to
have its domestic gas prices converge with export netback
parity (i.e., average export prices paid by European consumers
for Russian gas, minus the 30% export duty and transpor-
tation costs from Russia to Europe). This broad change in
overall policy direction for Russian domestic gas prices (which
had long been kept quite low to keep Russian export-oriented
manufacturing profitable and competitive internationally)
was driven by rising domestic demand against a declining
production base for low-cost Soviet-legacy gas, so that a
(higher cost) generation of “‘new” Russian gas could be de-
veloped. Initially the plan was to have domestic prices for

industrial consumers achieve export netback parity as early
as 2011. But this proved impossible to achieve because high
oil prices drove (oil-linked) export gas prices to very high
levels, which are only now coming down in 2015 after the oil
price crash in 2014.

Faced with this problem, Russia put off its price parity goal
to 2015, but set in motion a series of ~15% annual hikes
in domestic regulated prices, to allow domestic prices to
significantly close the gap. These programmed increases in
regulated prices were designed to lift Russia’s average price
for industrial consumers up to around $160 per Mcm by the

60 This was officially proposed by the former Minister of Oil and Gas, Sauat Mynbayeyv, at a government meeting. Mynbayev had been
Minister of Oil and Gas since August 2007, but in July 2013 he changed positions, becoming head of KMG.



end of 2015. At the same time, the government promulgated
a plan to capture the bulk of the increase in domestic prices
for the Russian budget through much higher taxes on Russian
gas production.

But then the government decided to take a second look at the
longer-term impact of these sizable gas price and tax hikes
on Russia’s gas sector and the overall economy. A series of
alternatives were put forward: for example, Sergey Novikov,
then Head of the Federal Tariff Service (which regulates gas
prices in Russia), suggested that reducing gas price growth
so that it is only in line with inflation (~6.5% per year) might
be more sensible, even though it would delay domestic-export
gas price parity. Some officials suggested limiting domestic
price growth to about 5% per year, while others called for
including US domestic prices into the export parity formula
in some manner, and proposals were made for an outright
freeze on tariff growth for the “natural monopolies,” including
gas. Beginning about 2014, as the domestic economy began
showing signs of strain, Russia effectively changed policy
from a goal of attaining netback parity to a slower growth

path for domestic gas prices through lower indexation. IHS
Energy now expects the average gas price in Russia to grow
at around the rate of inflation, staying between a floor set by
the long-term marginal cost of supply from next-generation
fields under development or coming onstream and a ceiling
determined by the economics of Russia’s largest gas consum-
ers, metals and fertilizers producers.®’ Therefore, domestic
gas prices and transportation tariffs in Russia will likely re-
main heavily regulated for the foreseeable future, as there
is little incentive to tie domestic prices to the higher-priced
European market, and no large-scale gas-on-gas competition
is likely to emerge.

The regulator has laid out a series of annual hikes in prices of
6-8% at mid-year (reflecting the rate of inflation) out through
2018. This will increase the average domestic price back up
to about $90 per Mcm by the end of 2018, which will mean
that the domestic price will remain roughly at around 60%
of export parity (based on our base-case expectations for
oil prices, the ruble exchange rate, and oil-linked gas prices
in Europe).

7.3.11.2. Kazakhstan's domestic price convergence with Russia

Both Kazakhstan and Russia have internal regional price
differences based on a variety of factors, including transport
costs from centers of production to centers of consumption.
This means that gas prices for industrial consumers located
in gas-producing regions of both countries are much lower
than prices for industries in more distant, non-producing
regions. Thus, Russian industrial consumers in the gas-pro-
ducing area of Yamal-Nenets Okrug in West Siberia paid $68
per Mcm in mid-2014, compared with an industrial price of
$119 per Mcm in Saratov Oblast, a gas-consuming province
in European Russia that neighbors Kazakhstan to the north-
west—a difference of about 75%. Such regional disparities
around the average within Russia are expected to continue
going forward.

In the gas-producing areas in western Kazakhstan, domes-
tic Kazakh prices paid by industrial consumers are roughly
equivalent to the prices paid by industrial consumers in the
gas-producing Russian price zones: for example, prices in
Atyrau Oblast at the end of 2013 were $55.4 per Mcm, com-
pared with $53.3 per Mcm in Yamal-Nenets.

For Kazakhstan the key question is, to which Russian pricing
zone should Kazakhstan’'s domestic prices be harmonized (es-
pecially in western Kazakhstan)? Former Oil and Gas Minister
Mynbayev suggested that Kazakhstan should take advantage

of Russia’s zone-based price disparities and harmonize its
prices with the lower industrial prices found in gas-producing
zones in West Siberia and not with the higher prices found in
consuming regions in European Russia. He argued that this
would allow Kazakh industry to remain more competitive than
Russia’s and would be a less painful transition for consumers.

IHS considers this as the most likely scenario for domestic
gas developments in Kazakhstan—that is, where western
Kazakhstan is considered a gas-producing region, and prices
for industrial consumers follow essentially the same trajec-
tory as Yamal-Nenets Okrug in Russia, with prices moving
upward basically at the rate of domestic (Russian) inflation.

In contrast, if western Kazakhstan is considered in the same
pricing zone as neighboring Saratov Oblast, it would require
much higher annual price increases for average industri-
al prices in Atyrau Oblast to converge on those in Saratov
Oblast. Despite this region's geographic proximity to Russia’s
southern non-producing oblasts, harmonization with these
higher prices would be a greater stretch for Kazakhstan, and
more expensive gas would make industrial development in
Kazakhstan, despite its local resource base, no more attrac-
tive than that in any other gas-consuming region in European
Russia.

7.3.12. Use of natural gas in transportation and other potential uses for natural gas

7.3.12.1. Global trends in use of natural gas in transportation

Over past decade the use of natural gas as a motor fuel
has been gaining momentum globally. A large gap between
relatively high oil prices and natural gas prices has been a key
driver of this development, particularly in North America. At
the same time, the use of cleaner alternative transportation
fuels, including natural gas, has been promoted by many
governments, as concerns of pollution and human impact on
the environment became more prominent in public discourse.

Use of natural gas in transportation also answers a key stra-
tegic policy goal for the leadership of many countries, as it
increases energy security by both diversifying transportation
fuel supply and increasing use of domestic resources.

Use of natural gas in motor vehicles was tried during the early
days of the automobile industry and was still being experi-
mented with in the 1930s. However, abundant oil discoveries

61 See the IHS CERA Private Report, Russian Domestic Gas Prices: How High Can They Go?, February 2012.



in the United States and later in the Middle East made oil
widely available as a motor fuel. Use of oil products in motor
vehicles and aviation during World War Il firmly cemented oil’s
key role in transportation. Indeed, gasoline is a remarkable
fuel for transportation: it is easy to transport and relatively
small volumes provide sufficient torque for a light vehicle to
move relatively long distances.

In addition to liquefied petroleum gases (LPCs; i.e., propane
and butane), which already are used widely in automobiles
in Kazakhstan, there are two forms in which natural gas
(methane) has been used in motor vehicles globally: com-
pressed natural gas (CNG) and liquefied natural gas (LNQ).
Due to fuel density and on-board storage issues, CNG/LNG
use is challenging in light-duty vehicles (passenger cars), as
the fuel tank would occupy much of the useful space and the
car still would not be able to travel more than 100-200 km
without refueling. But the switch to CNG/LNG can be more
easily made for medium- and heavy-duty vehicles (trucks and
buses). CNG, for example, is widely used in urban fleets that
have only a short range and return to the same base each
day, such as garbage trucks and city buses. These types of
vehicles have a predictable and relatively short route that
makes both of the key challenges for CNG use in transporta-
tion—storage/fueling infrastructure and travel distance—
quite manageable. LNG, on the other hand, has found its
widest use in long-haul trucking. This is because an LNG tank
holds more fuel than a CNG tank, as the natural gas is held
in a denser, liquefied form.

China has been leading the global shift to LNG in trucking,
due to a large price differential between diesel and natural
gas historically, demand for flexible gas supplies (especially
during peak times of usage or by residential users currently
outside gas grid coverage), as well as the need to establish
an entirely new supply infrastructure in any case, instead
of trying to adapt a large existing one. However, the rate
of penetration is slowing, following gas price reforms that
raised gas prices while oil prices have declined. Earlier, con-
sumers were highly motivated to either retrofit their die-
sel-fired trucks or buy new factory-built models to run on
LNG because the payback time for such investment was
under 12 months. But as the price gap began to narrow, the
payback period of the higher investment rose, lessening the
overall appetite for switching from diesel to LNG. Although
payback periods in key regions in China are still favorable, the
concerns over future price reform and its implication for the
truck fleet operators’ bottom line began to slow the growth
of LNG transport in China. Also, on the gas supply side, record
new large-scale LNG contract volumes are coming to China
at much lower than expected prices, and will be competing
with domestic small-scale LNG in coastal provinces.

Nonetheless, tightening fuel and emissions standards in
China have helped retain the relative competitiveness of
natural gas versus diesel in trucking. Another factor helping
sustain gas competitiveness is that the Chinese government
has raised oil taxes amid low oil prices, so the diesel price
for end-consumers does not reflect the recent decrease in
global oil prices. The increase of LNG-fired trucks in China
is impressive: from essentially zero LNG-fueled vehicles in
2008, there were ~140,000 LNG trucks on the road in 2013,
consuming 3.8 Bcm of natural gas. There were about 1,500
LNG fueling stations in China in 2014, supported by a sizable
small-scale inland liquefaction capacity (i.e., in addition to the
large coastal import facilities) of about 16.9 MMt per year,
a 50% year-on-year increase. Strong liquefaction capacity
growth is expected to continue, with an additional 14.1 MMt

per year of capacity currently under construction and 6.8
MMt in the planning phase. However, the utilization of this
capacity has been somewhat low; in 2014 the utilization rate
was around 56%. In 2014, gas production from small LNG
plants in China constituted only 4.3% of total gas consump-
tion in the country.

If before 2008 most of China’s small LNG supply came
from “stranded gas” in small fields, at present an increasing
number of new LNG plants are using unconventional gas as
feedstock. Many plants are using coalbed methane (CBM),
taking advantage of CBM volumes that have struggled to find
pipeline access to the market. The construction of the first
liquefaction facility to use shale gas as a feedstock started
in July 2015 and is projected to come online in 2016. A few
plants also use coking gas as feedstock.

The importance of state policy in shaping gas use in China’s
transportation sector is not an anomaly. Government subsi-
dies and policies have been a prime reason for the adoption
of CNG and LNG as a transport fuel worldwide. Although
nowhere else has the scale of conversion matched that of
China, other countries have seen some shift to natural gas
in transportation as well. In the United States, lack of fuel-
ing infrastructure is inhibiting sales of LNG trucks, despite
the wide price differential in fuels, although limited LNG
infrastructure is now in place as a launching pad for further
development. LNG is facing a major new challenge in the US
from CNG “long-range solutions,” where CNG can be used in
long-haul trucking. Some developers see greater potential
in CNG and are thus expanding the number of CNG fueling
stations along major trucking routes; but use of CNG in mu-
nicipal public transport is already fairly widespread in the US,
where legislation requires all state-funded organizations to
purchase gas-powered vehicles when renewing their fleet.

In Europe the focus has been not so much on vehicle trans-
portation but on the bunker market (ships) mainly in North-
west Europe, while the LNG trucking market is still in its
infancy. CNG is slightly more widely used in Europe, although
the situation differs by country. For example, Italy has over a
thousand CNG stations, while in the UK there are less than
20. EU countries offer selective tax breaks for gas-powered
transportation. For example, in Italy, alternative-fueled vehi-
cles (including natural gas) have a three-year tax exemption
and all newly built fuel filling stations must be equipped with
a compressed gas filling unit. Meanwhile, France prohibits the
use of diesel fuel for municipal public transport and waste
collection.

In 2013, the European Commission unveiled a package of
measures to encourage the use of alternative clean fuels in
Europe, including proposals for common standards governing
the design, use, and distribution of such fuels. The measures
include potentially binding targets for countries to construct
a minimum level of infrastructure for clean vehicle fuels such
as electricity, hydrogen, and natural gas. A core component of
the clean fuel strategy is the use of LNG and CNG in trans-
port. The Commission proposes that LNG refueling stations
be installed every 400 km along the roads of the Trans-Euro-
pean Core Network by 2020. For CNG-powered vehicles, the
Commission aims to ensure that refueling points are available
Europe-wide with maximum distances of 150 km by 2020.

In Russia, natural gas has been used for transportation since
the 1980s, mostly as CNG, although its use dropped sharply
in the 1990s. In recent years, interest in CNG and LNG has
revived, especially from Gazprom, as the company is looking



at various ways to monetize its gas by expanding domestic
gas consumption. Gazprom has launched a special-purpose
company “Gazomotornoye Toplivo” and plans to step up CNG
infrastructure investments. This initiative has found strong
political support as well, with the government promulgating
plans for expansion of CNG for urban fleets.62

One key aspect of the proliferation of gas as a transportation
fuel is the consumer’s willingness to buy gas-fueled vehicles.
However, this only happens if there is infrastructure to sup-

port them. At the same time, infrastructure build-up does not
occur until the investor feels confident that there is sufficient
demand from consumers to cover the costs and the risks of
investment. In China, the initial development of infrastructure
and retrofitting of trucks occurred simultaneously when such
companies as Guanghui Investments acted as both investors
and consumers in the market. This jump-started the develop-
ment of LNG use and infrastructure, and is the main reason
why China has been more successful than other countries in
switching to LNG.

7.3.12.2. Potential use of natural gas in transportation in Kazakhstan

Although many countries have not been able to replicate
China’s dramatic rise in LNG use in trucking, mostly due to
their existing infrastructure, Kazakhstan is well positioned to
quite effectively build up its gas-fueled transportation fleet,
as it can more easily coordinate the development both of
infrastructure and of the vehicle fleet. In addition, Kazakhstan
has large supplies of associated gas and a relatively low cost
of recovery for that gas (although sulfur removal costs are
high) to supply the market.

Use of natural gas as a motor fuel in Kazakhstan may help
achieve a number of important policy goals. First, it may help
alleviate a shortage of refined products for transportation.®*
Second, it would help utilize local resources, increasing en-
ergy independence and supporting the local economy. Third,
it could help monetize stranded gas resources that are not
connected to the main gas pipelines. And finally, it would
mitigate the environmental impacts of transportation on air
quality. Formulation of a general policy that links these four
policy goals in order to promote their coordinated develop-
ment is critical to enabling CNG/LNG use to progress beyond
the “niche” stage. Otherwise progress in one area that is not
tied to advances in another may inhibit overall development.

Kazakhstan has begun to use natural gas in transport, al-
though activity remains quite limited at present. Currently
there are 11 CNG fueling gas stations in the country, three
of which were built in Soviet times and the remainder con-
structed since 2010. There are about 1,015 vehicles operating
on natural gas in the country, including 520 buses, 83 trucks,
and about 500 light-duty vehicles.5*

KazTransGaz Onimderi—a specialized subsidiary of KazTrans-
Gaz (KTG)—is responsible for the construction, operation,
and maintenance of CNG filling stations and related infra-
structure in the country. KazTransGaz Onimderi’s subsidiary
AvtoGazAlmaty, in collaboration with the South Korean com-
pany Kor-KazCNG Investment Limited, has built four CNG
fueling stations in Almaty, of which two were completed in

September 2014.5 There are a total of five CNG stations in
Almaty that serve 450 buses, 33 street-cleaning vehicles,
and about 500 passenger vehicles that run on natural gas.
According to KTG, since the beginning of operation of CNG
stations in Almaty (i.e., during 2011-2014), over 30,000 met-
ric tons of diesel have been replaced by 40 MMcm (million
cubic meters) of gas.

Expansion of CNG networks in other cities is also going for-
ward. In 2015 KTG is planning to open three CNG stations in
Kyzylorda, Aktobe, and Shymkent, respectively. In 2014, sev-
eral operators of filling station chains in Kazakhstan signed
a memorandum to help expand the number of gas filling
stations in the country. Within the scope of this agreement,
KazMunayGas Onimderi plans to retrofit 21 existing filling
stations in six regions with one CNG unit each.

The government is working on a detailed gas motor fuel
marketing plan, which envisages that consumption of natu-
ral gas as a motor fuel by public, road servicing, and utility
transport will reach at least 30% in Almaty and Astana and
at least 10% in cities that are oblast centers by 2020. Gas
consumption in transportation by these consumers by 2030
is expected to be at least at 50% in Almaty and Astana and
at least at 30% in the oblast centers. A network of CNG
fueling stations is planned to be developed along the Ka-
zakh section of the planned western Europe — western China
transit corridor.

A Chinese company with a wide network of LNG trucks, fu-
eling stations, and liquefaction plants intends to build a pilot
mini-LNG plant in Kostanay Oblast in 2016, Kazakhstan’s
first.¢ If this pilot project is successful, it is likely that Kazakh-
stan will be looking to expand this technology more broadly
across the country.

In Kazakhstan, the gas—-oil price gap may enable LNG-fueled
transportation to proceed, although much depends on the
cost of the sourced natural gas. Prices for both oil products

62 |n 2014, KazTransGaz and Gazprom Gazomotornoye Toplivo signed a memorandum of understanding on cooperation and advance-
ment of natural gas use in transportation, including creation of a unified technical policy between the two countries and increasing

personnel training in this area.

63 Kazakhstan's demand for gasoline and kerosene has been growing since the 2000s, and has been met by increasing imports,

mostly from Russia.

64 These data are from the Gas Industry Development Concept to 2030.

65 Kor-KazCNG Investment Limited was formed in 2011 by two South Korean companies—Kolon and Kogas-Tech—for implementation
of joint Kazakh-Korean projects for construction and operation of CNG filling stations in the Republic of Kazakhstan.

66 Guanghui Energy purchased a 49% interest in an upstream entity, Tarbagatay Munay LLP, in 2009 for $41 million to develop an
upstream production license in East Kazakhstan Oblast. This project offers a unique way to monetize otherwise stranded gas for
the local partner, and also benefits the local population, as Tarbagatay Munay LLP provides half of its production to the town of

Zaysan and nine other villages in the area.



and natural gas are regulated in Kazakhstan, but a signifi-
cant gap still exists.%” In December 2014, the average retalil
diesel price was the equivalent of $14.68 per MMBtu, while
the average natural gas price paid by households was only
$2.61 per MMBtu. For an industrial consumer, such as a
small liquefaction plant, the acquisition price it would pay for
gas would be higher than for households, but still was only
$3.02 per MMBtu in December 2014. This was significantly
lower than the diesel equivalent (see Figure 7.3.18).58 Growing
diesel consumption in Kazakhstan, especially in transporta-
tion, represents an opportunity for LNG sales to substitute
for some of the diesel consumption in trucks. Kazakhstan’'s
diesel demand has been growing and is already the largest
component of Kazakhstan's product demand balance (5.6
MMt in 2014), with trucks accounting for the largest share
of diesel consumption (~40%).

US$/MMBtu

enge devaluation in February 2014

By our estimates, even a liquefaction plant based on more
expensive imported Russian gas (as would be the case in
Kostanay Oblast) would seem to have strong economic pros-
pects, at least when the product can be sold as a refined
product. Adding on announced capex and estimated opex
costs of the facility to industrial acquisition costs for gas
still results in total costs of $4.71 per MMBtu, which provides
considerable room to compete with diesel fuel in the local
market (see Figure 7.3.19).%° These costs reflect the LNG
supplier costs only, which include the cost of feedstock gas
and cost of conversion into LNG. The costs associated with
using LNG at the consumer level, including costs to retrofit an
LNG truck, also need to be considered, of course.
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Reflects teng

+——— Natural gas acquisition price foranindustrial buyer

Including regas *

e———— NG cost*

e - — = « Astana pipeline delivered price

Retail price for diesel fuel

Source: IHS Energy

*For LNG cost and regas ex-plant; transportation costs from the plant to Astana (or other markets) not included.

Figure 7.3.18 Natural gas-diesel fuel price differential: potential for LNG-fueled transportation

87 In September 2015, the Kazakh government suspended regulation of domestic prices for Al-92/93 gasoline (the most popular
grade)— to prevent fuel shortages following the August 2015 tenge free float, given the higher procurement prices for imports of
Russian gasoline after the decline in value of the tenge in relation to the ruble.

68 The industrial acquisition price is what an LNG plant would pay for its source gas to make LNG fuel for transportation. Then it
would sell this product at a fueling station. As LNG would compete mostly with diesel, comparisons to the diesel retail price are

the most relevant.

69 This cost does not include transportation of LNG to a different consumption point; delivery to a customer ex-plant is assumed.
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Source: IHS Energy
*Source gas is assumed to be imported Russian gas to Kostanay.

Figure 7.3.19 Comparative economics of a small-scale LNG plant in Kazakhstan versus diesel fuel in 2014

7.3.12.3. Other uses for small LNG in Kazakhstan

Use of small-scale LNG for gasification of households and
small industries is less likely to be as economically attrac-
tive, however, but could potentially be still workable in small
quantities. LNG prices would need to reflect the additional
costs involved in liquefaction, re-gasification, and delivery
to end-consumers from the liquefaction plant. The only in-
stance in which this would appear to be possible is when the
end-consumers are willing to pay gas prices high enough to
cover these additional costs (e.g., remote locations where
the competing fuel for heating is refined products, such as
gasoil or fuel oil). But in this case, another obvious competitor
would be LPGs, a typical situation where piped gas supplies
are unavailable.

Trucking small-scale LNG to industrial and commercial users
for production of high value-added products or services, for
peak-shaving needs, and even for selected residential con-

sumers is a niche market. These categories of consumers are
willing to pay premium prices for additional volumes of the
cleaner fuel that is natural gas. Meanwhile the sector that
consumes the largest share of small LNG output in China
is transportation, in particular trucks. However, there are a
number of uncertainties to the further growth of this sector
in China stemming from the ongoing price reforms and other
factors discussed above.

An idea to help begin the gasification of Astana, beginning
with small LNG, is being currently considered. There are in-
stances in China, Spain, Turkey, and other countries where
isolated consumers that do not have pipeline coverage in
their area receive LNG that is trucked. The scale of the mini-
LNG plants that would supplying such markets would still
likely to be quite small, but this could provide gas to targeted
consumers willing to pay a higher premium for natural gas.

7.3.12.4. Mini-GTL: a possible solution for gas monetization and flaring

Despite current legislative requirements, the amount of asso-
ciated petroleum gas (APG) that is still flared remains signifi-
cant. Official statistics on associated gas flaring based large-
ly on data obtained indirectly—by estimation—rather than by
direct metering. As a result, it is very likely that the amounts
being flared are understated. The sizable gap between official
statistics and those gathered by satellite monitoring by the
World Bank’s Global Gas Flaring Reduction program has long
been noted. According to these GPS surveys, the volume of
gas being flared in Kazakhstan remains sizable, and contrary
to official statistics, ostensibly has been actually increasing
in recent years, along with the USA, Russia, and Venezuela.

As indicated elsewhere in this chapter, the problem of APG
processing and utilization in Kazakhstan stems from sev-
eral factors, including the low level of development of the
domestic gas market, the remoteness of many of the fields
from trunk pipelines, and the need for investments in gas
processing. APG also is used by the upstream projects them-

selves for their own in-field needs, including reinjection to
maintain reservoir pressure as well as for heat and electric-
ity generation. But some gas is still flared, and the unified
accounting system for APG flaring, planned to be introduced
by the government by 2020, seeks to drive new directions
of APG utilization. One new direction under consideration
is producing refined products from associated gas, such as
ultra-clean diesel fuel using gas-to-liquids (GTL) technology,
or methanol manufacture.

GTL technology is used in a number of large-scale plants
globally (e.g., Shell Pearl, Sasol). This technology, based on
the Fischer-Tropsch process, is associated with high capital
expenditures per ton of finished product and relatively large
feedstock requirements for gas. However, in recent years
new technologies are emerging for small-scale "'mini"-GTL
- modular units that use small amounts of gas (e.g., from 5
million cubic meters per year) and a wide range of gas com-
positions. These plants also reduce the marketing problem



for product since it is possible to deliver the end product,
diesel fuel, directly to consumers by truck. Depending upon
feedstock characteristics and the particular catalysts that are
used, in addition to diesel fuel, the GTL technology can also
yield various byproducts such as paraffins, heavy petroleum
fractions, etc.

Initial research by the Kazakh Institute of Oil and Gas (KING)
shows (based on the Kumkol group of fields in Kzylorda
Oblast that were analyzed) that given current capital and

7.3.13. Natural gas export outlook

Kazakhstan is not a major gas exporter, as much of its avail-
able gas production is used domestically, particularly for
reinjection at the oil fields. But the country is, in fact, a net
exporter of gas. Its exports mainly flow north, into Russia,
as part of the established relationship with the Orenburg
gas processing plant (see above). We expect this to remain
the case for the bulk of Kazakh exports going forward, but
modest amounts of gas are expected to also be exported to
China. Kazakhstan has an agreement to deliver up to 10 Bcm
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operating costs, an acceptable payback period (3-4 years) can
be achieved, mainly due to current low APG acquisition costs
at the field. The advantage is that such plants can produce
high-quality refined products in short supply in Kazakhstan,
helping to reduce imports, essentially from an input that
might otherwise be wasted (flared APCG). However, a danger
would be pressures to maintain low acquisition prices for APG
to preserve the economics of mini-GTL once an investment
had taken place, which could actually backfire by failing to
incentivize long-term recovery of APG.

per year to China, but this much gas is unlikely to be avail-
able for export in the period to 2030. In our base-case, total
exports shrink to about 8 Bcm in 2025, but rise thereafter,
reaching about 16 Bcm in 2040. Russia remains the major
destination, with Chinese exports reaching a maximum of
about 3 Bcm in 2030 (see Figure 7.3.20).

2020 2025 2030 2035

China

Note: Exports are aggregated only to those countries for which there is a contractual relationship (e.g., Russia, Kyrgyzstan, China),

rather than those for which exports are reported by trade statistics.

Figure 7.3.20 Outlook for gas exports from Kazakhstan

7.3.14. Liquefied petroleum gas (LPG)

7.3.14.1. Key points

e Kazakhstan has become a significant producer of liquefied
petroleum gas (LPG), with most output coming from gas
processing (of associated gas), and with oil refining contrib-
uting a much smaller amount. TCO is the largest producer
by far, accounting for over half of national output. Kazakh-
stan’s production appears set to increase in concert with
expanded upstream operations, especially the recovery of
associated gas, and deeper refining.

e About two-thirds of LPG production is exported, with the
rest consumed domestically, mostly by households and
the commercial sector for cooking and heating; sizable
amounts also are used by industry and in transportation

(motor vehicles). A new area of consumption that is set to
grow substantially is LPG use as a petrochemical feed-
stock. But even so, it appears likely that most LPG produc-
tion will continue to be exported.

e The domestic LPG market in Kazakhstan is highly reg-
ulated, both in terms of pricing and market operations;
wholesale prices are set based on LPG quotations at the
Belarus-Poland border adjusted for transportation costs
from Kazakhstan and for a coefficient based upon the prior
year's ratio of gasified population in the country to total
population of Kazakhstan.



e (Global balances for LPG are shifting, with supply increasing
significantly in many regions of the world (Middle East,
North America, Russia) due to changes in upstream op-
erations, while demand has been concentrated in two key
sectors—petrochemicals and households—that are al-

7.3.14.2. LPG production

Kazakhstan is a significant producer of liquefied petroleum
gas (LPQ); i.e, propane and butane. This is a fuel source that
spans an overlap between oil and gas operations. LPG pro-
duction in Kazakhstan comes from two main sources: gas
processing (of associated gas) and oil refining. LPG derived
from gas processing accounts for about 85% of total output.
The production of LPG in Kazakhstan has grown substantial-
ly in the previous decade largely as a function of increased
associated gas production from the country’s large upstream
projects. The trend of growing LPG production intensified after
December 2004 when Kazakhstan amended the 1995 Law on
Petroleum to prohibit the flaring of associated gas, except in
specific situations.

LPG is produced at four gas processing plants (GPZs) in Ka-
zakhstan: the Tengiz GPZ that belongs to TCO, the Zhanazhol
GPZ at CNPC-Aktobemunaygaz's Zhanazol field, the Kaz GPZ

7.3.14.2.1. TCO Is the Leading LPG Producer and Marketer

The leading producer in Kazakhstan is the Tengizchevroil (TCO)
joint venture, which is Kazakhstan's largest oil producer, devel-
oping the Tengiz and Korolev fields in western Atyrau Oblast.
TCO also produces sizeable volumes of associated gas, which
when processed yields dry, network-quality gas as well as LPG
and other byproducts. Its LPG output has risen steadily, both
due to reduced flaring since 2005 as well as expanded oil (and
associated gas) production. While the Future Growth Project
(FGP) is slated to expand TCO oil production capacity to 40
MMt (867,000 b/d) by 2027, up from 26.7 MMt (581,000 b/d)
in 2014, all incremental gas production derived from the FGP
is planned to be reinjected, so future increases in (marketable)
LPG output will remain far more modest than the growth in
hydrocarbon extraction.”? The goal for TCO is to maximize oil
production and exports.

ready saturated. Prices in international markets are under
pressure from oversupply, threatening to cause prices to
collapse to their value as a gas-based fuel instead of the
traditional premium earned by LPG as a specialty refined
product.

at KMG E&P’s Uzen field, and at KTG's Amangeldy gas field.
LPG is also produced at four gas treatment units (GTUs)
from associated gas: the Akshabulak GTU by KazGerMunay,
Turgay GTU by Turgay Petroleum, the Aktau GTU, and the
Chinarevskaya GTU of Nostrum Oil and Gas (formerly Zhaik-
munay).”® LPG is also produced at the three main oil refiner-
ies—Atyrau, Pavlodar, and Shymkent.”

LPG output in Kazakhstan reached about 2.52 million metric
tons (MMt) in 2014. Of this, 404,000 tons (16%) came from
the refineries, with the rest from gas processing operations.
About two-thirds of LPG production is exported (66% in 2014),
with the rest consumed domestically, mostly by the residen-
tial-commercial sector for cooking and heating (~45%), with
some also being used by industry for fuel (~23%) and in trans-
portation (motor vehicles) (~13%).

TCO’s gross output of associated gas in 2014 was about 14.5
Bcm, of which 7.5 Bcm was reinjected. This left 7.0 Bcm of
TCO gas in 2014 for commercial sales, which when processed
also yields LPG (propane and butane). In 2014, TCO produced
1.3 MMt of LPG, slightly lower than the 1.4 (1.353) MMt of
output in 2013.

TCO sells LPG into the wholesale market in Kazakhstan, but
not on a retail level. It delivers the LPG to buyers by truck and
rail using a loading terminal at Kulsary. But the bulk of its
LPG output is exported, both overland to European and CIS
countries as well as via seaborne transport from Black Sea
terminals, mainly to countries bordering the Black Sea and
the Mediterranean. TCO’s Black Sea exports now largely move
through the port of Taman in Russia, rather than from Odessa
in Ukraine, initially because the port of Taman offered compet-
itive tariffs, and later due to the conflict in eastern Ukraine.”*

70 The difference between a GPZ and a GTU is really the size, with the GPZ being the larger of the two in terms of processing capacity.
Both types of facilities treat or process away raw gas from the contaminants and natural gas liquids contained within it, before
the gas reaches pipeline quality and can be safely delivered to consumers. Contaminants in natural gas are often non-hydrocarbon
gases such as water vapor, carbon dioxide, hydrogen sulfide, nitrogen, oxygen, and helium; sulfur is another serious contaminant in
natural gas. Natural gas liquids (NGLs) are hydrocarbons such as ethane, propane, and butane (primary heavy hydrocarbons [liquids])
and isobutane, pentanes, normal gasoline, etc. (lighter hydrocarbons).

71 Raw sour gas from Karachaganak flows to the Orenburg GPZ in Russia for processing. It yields dry gas as well as other products,
including sulfur, LPG, ethane, and stable condensate. Since LPGs from Karachaganak are not produced on the territory of Kazakh-
stan, they are not included in the official LPG production numbers for Kazakhstan.

72 However, TCO will provide the raw gas that will be used in a new gas separation unit at the field that will provide ethane and propane
for the two olefin plants that are planned at Karabatan. The separation unit will provide about 1.3 MMt of ethane to run one of the
plants and up to 2 MMt of propane for the other. One plant is planned to run exclusively on ethane; if the second plant uses a mix
of both ethane and propane, then only about 1.2 MMt of propane would be needed.

73 With the CPC pipeline expansion, much of the lucrative transport of crude oil by rail has begun to shift away into the oil pipeline.
Taman has been pressed to offer increasingly competitive fees to attract any incremental shipments.



7.3.14.2.2. Other Upstream Producers

Other important LPG producers include CNPC-AktobeMu-
nayGaz (Aktobe Oblast), which in 2013 had gas production of
3.5 Bcm and LPG output of 233,000 tons; Nostrum Oil and
Gas (formerly Zhaikmunay), with 1.4 Bcm of gas and 131,000
tons of LPG; Kazakhoil-Aktobe with 565 million cubic meters
(MMcm) of gas and 5,900 tons of LPG; KazGerMunay with
520 MMcm of gas and 124,000 tons of LPG; KMG E&P with
405 MMcm of gas from its Uzen and Emba fields and 152,900

7.3.14.2.3. Oil Refineries

Another source of LPG in Kazakhstan comes from the three
main refineries, which currently process about 15 MMt of
crude per year. Total LPG from the three refineries in 2014 was
404,000 tons, versus 383,000 tons in 2013. LPG output from
the refineries is dependent upon both the overall amount of
crude runs and the depth of refining. Each of the three refiner-
ies now processes roughly the same amount of crude annually,
but Pavlodar's greater depth (deeper cuts) yields substantially
more LPG. In 2013, the Pavlodar refinery produced 215,400

7.3.14.3. LPG consumption

The domestic LPG market in Kazakhstan is highly regulated,
with its pricing subject to regulation by the Ministry of Energy
and the Ministry of Economy. The Energy Ministry has devel-
oped a methodology for calculating the LPG wholesale price
ceiling based on LPG quotations at the Belarus-Poland border
(DAF Brest) adjusted for transportation costs from Kazakh-
stan and for a coefficient based upon the ratio of gasified pop-
ulation in Kazakhstan to the total population in Kazakhstan for
the prior year. Specific prices are set each quarter and need
to be approved by both the Energy and Economy ministries.

The Energy Ministry has primary authority for the LPG market:
it tracks LPG balances, develops templates of LPG retail sales
contracts to be used by market players, specifies monthly LPG
supply volumes that must be sold domestically by each local
LPG producer, and specifies gas network organizations (GNOs)
to which the gas must be sold. Retail prices are regulated by
the Economy Ministry’s Committee for Regulation of Natural
Monopolies and Protection of Competition (KREMIZK, formerly
known as AREM) for dominant market players. Wholesale
prices in the domestic market generally are not as attractive
for LPG producers as global market prices for exports. Hence
producers will continue have a higher share of exports in total
sales, even after satisfying mandatory supply quotas to the
domestic market. But ironically, retail prices in Kazakhstan are
sometimes higher than those found in major consuming coun-
tries in Europe or in Turkey. Domestic LPG prices are lowest in

tons of LPG; Turgay Petroleum with 158,500 MMcm of gas
and 57,800 tons of LPG; and KTG's Amangeldy field with 322
MMcm of gas in 2013 and 5,100 tons of LPG.7#

The total output of these other upstream producers in Kazakh-
stan is about 710,000 tons, equal to about 29% of total LPG
output in 2013. The future outlook for their LPG production is
largely dependent upon their oil production prospects.

thousand tons of LPG; Shymkent produced 148,300 tons; and
Atyrau produced only 19,600 tons of LPG.

Modernization at all three refineries will raise total refining
capacity, and also deepen their refining processes. There-
fore, LPG production from the refineries can be expected to
increase moderately as well going forward (see section 7.4.3
for more detail on refinery modernization).

western Kazakhstan near the major production centers and
highest in the east and south because of transportation costs.

The 2012 Law on Gas and Gas Supply restricts the number
of intermediaries operating in the market. Specifically, it pro-
hibits the resale of LPG to another wholesaler. It also requires
that LPG retail sales be carried out only by certain types of
companies—GNOs, the owners of retail gas stations, or LPG
producers if they sell LPG directly to industrial consumers.

Use of LPG in the transport sector is reasonably established
in Kazakhstan, although this still remains somewhat of a niche
fuel. Currently, there are 466 filling stations in Kazakhstan
that provide LPG fueling services, with the majority of these
in Mangistau Oblast (122), followed by North Kazakhstan
(70), Karaganda (47), South Kazakhstan (34), Kyzylorda (32),
Almaty (28), Atyrau (23), Akmola (22), West Kazakhstan (32),
Aktobe (18), Pavlodar (14), Zhambyl (9), Kostanay (8), and East
Kazakhstan (7). These filling stations dispensed a total of
131,500 tons of LPG fuel in 2013, which represented about
23% of reported domestic consumption that year.

For EXPO 2017 in Astana, the government is aiming to create
a taxi fleet of 500 LPG-fueled cars. The liquefied gas will be
a propane-butane mixture and will be available at a network
of gas stations— currently at least 18 gas stations in Astana
can serve these “eco-friendly” taxis.

7.3.14.4. Global LPG production and consumption outlook

Until the mid-2000s, the world supply/demand balance for
LPG was relatively tight. However, after 2004, increments to
supply began to outstrip increases in demand, albeit with a
brief interruption (2008-2010) due to the global recession.
World production increased from roughly 200 MMt in 2000
to over 280 MMt in 2013, whereas demand increased to 265

MMt. A wave of new production and export sources has thus
now decisively tipped the balance toward oversupply, with
internationally traded LPG expanding to about 94 MMt. The
growth in output thus far has come primarily from two key
sources: the Middle East (United Arab Emirates, Qatar, Saudi
Arabia) and unconventional oil and gas development in North

74 Raw sour gas from Karachaganak flows to the Orenburg GPZ in Russia for processing. It yields dry gas as well as other products,
including sulfur, LPG, ethane, and stable condensate. In 2013, Karachaganak sour gas yielded 167,200 tons of LPG that was returned
to KazRosCGas by the Orenburg GPZ. It appears that these LPGs are exported for the most part.



America (where LPG output increased by 8% in 2012 alone).
Russia also is expected to become an additional major source
of exported LPG, as natural gas producers shift their efforts
from relatively shallow (dry) Cenomanian horizons to deeper
and wetter (Neocomian, Valanginian) formations.”>

As a result, global LPG supply is projected to increase by
another 40-50 MMt by 2020. Growth in base demand will be
slower, as lackluster economic growth in many parts of the
world is expected to exert a drag on consumption in the two
main end-use sectors—residential/commercial and chemi-
cals—which together account for roughly 75% of world LPG
consumption.”® In the absence of strong new demand growth
in other sectors (e.g., LPG as a motor vehicle fuel), this weak
economic environment and soft crude oil prices are expected
to continue to exert downward pressure on LPG prices. More
specifically, oversupply potentially could lead to a collapse of
LPG prices. Traditionally, LPG has been priced as a specialty
refined product rather than as a gas-based fuel. But these
pricing arrangements have been coming under increased pres-

sure, particularly in North America.

Such a repricing of LPG in the European export market would
have important consequences for Kazakhstan. The expected
expansion of crude oil output in Kazakhstan not only raises
the issue of the disposal of increasing amounts of associated
gas, but of the LPG within that gas. As noted above, Kazakh-
stan presently is able to absorb only a limited amount of the
LPG it produces (exporting two-thirds of its total output).
A further issue is that many of these exports are destined
for Europe, a region where for demographic and economic
reasons LPG demand growth in the medium term (to 2020) is
going to be increasingly challenged. LPG demand in Europe is
projected to grow at ~1% annually between 2010 and 2020,
which is only half the average rate for the world at a whole
(over 2%).7” Europe is also expected to be a region where U.S.
and Middle East exports will compete strongly for markets,
which could further weaken LPG pricing for all but the most
specialized uses.

7.3.14.5. LPG production and consumption outlook for Kazakhstan

Since LPG is a by product of petroleum refining and gas pro-
cessing, its volumes will directly depend on commercial gas
and petroleum production. In the oil refining industry of Ka-
zakhstan, three refineries are to be modernized, and with the
expansion of associated gas recovery, especially at Kashagan,
“marketable” LPG production will probably expand by about
1 MMt over the forecast period, with another 1.3-2.0 MMt
produced as “captive” output for petrochemical operations.

It would appear that most of the incremental marketable
output will be exported, but not all. In terms of consumption,
LPG will be gradually substituted with piped gas, first of all in
households and the commercial sector as well as public utility
enterprises, and eventually also in industry for its fuel needs.
But there are still many parts of Kazakhstan that will remain
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without piped gas, and their demand will grow over time. Also,
autogas (LPG use in vehicles) will continue to grow as well. So
it appears that demand for LPG outside of petrochemicals is
likely to remain fairly flat. There are other possibilities to in-
crease domestic consumption of LPGs, such as exploring the
feasibility of LPG-based electric power generation, especially
near sites of LPG production.

Of course, the largest incremental source in domestic demand
will be in the petrochemical sector, as LPGs will be one of
the main raw materials for one of the two olefin plants that
will form the basis of the integrated gas chemical complex
in Atyrau Oblast, amounting to between 1.3 and 2.0 MMt
per year.
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75 Matthew J. Sagers and Vitaly Yermakov, A Rising Tide: Significant Growth Expected in Russian LPG Production, Consumption, and

Exports, CERA Private Report, 2008.

76 The split between residential/commercial and chemicals consumption is about 40% and 35%, respectively, for about a 75% total

share.

77 |HS, World LPG Market Outlook, Volume 1, 2012, p. II-3.



According to the Ministry of Energy, total LPG production in
Kazakhstan will be around 3.5 MMt after 2020. In their view,
LPG consumption will be about 1.7 MMt annually during this
period. Consequently, LPG exports will be relatively stable as
well, at about 1.8 MMt per year (See Figure 7.3.21).

7.3.15. Sulfur production and utilization

In Kazakhstan, byproduct sulfur from oil and gas production
has been a challenge in terms of disposal and utilization.
Whereas previously sulfur was legally considered a production
waste, due to its many potential uses in the economy it is now
officially designated as a raw material. For many years, sales
were less than recovery, leading to a sizable build-up of sulfur
inventories in open-air storage. Total output of elemental

Given the discussion above, however, it would appear that
domestic demand will increase to between 1.9 and 2.6 MMt,
depending upon the mix of feedstocks used in the petrochem-
ical complex. Production would be in the range of 4.7 to 5.5
MMt. This would put exports about a million tons higher than
currently, at about 2.8-2.9 MMt per year.

sulfur in Kazakhstan in 2014 was reported as 2.455 million
metric tons (MMt) by the state statistical agency, essentially
the same amount as in 2013 (2.443 MMt) (see Table 7.3.10).
The dynamics of sulfur production largely reflects trends in
oil production in the country, as hydrocarbon extraction is the
key source, although a significant amount also can be derived
from smelting of nonferrous metallic ores.

Apparent con-

Utilization sumption — Stock changes,

Rate Capacity  Production Imports Exports IHS Chemical Stocks Tengiz
2000 92% 1353 1238 0 0 1238 na. na.
2001 105% 1361 1427 2 2 1427 na. na.
2002 119% 1361 1625 0 44 1581 na. na.
2003 73% 2185 1585 0 261 1324 8100 na.
2004 74% 2185 1625 1 972 654 8800 700
2005 73% 2185 1590 4 1356 238 9000 200
2006 73% 2185 1600 2 1844 -242 8900 -100
2007 73% 2192 1600 0 2721 -1121 8500 -400
2008 74% 2367 1750 0 2864 -1 114 7900 -600
2009 81% 2779 2250 0 3614 -1364 6900 -1 000
2010 86% 2779 2400 1 3884 -1483 5600 -1300
2011 83% 2779 23N 1 3594 1282 4100 -1 500
2012 74% 2909 2150 1 3196 -1 045 2640 -1460
2013 76% 3229 2443 1 3657 41213 1150 1490
2014 76% 3229 2455 0 3850 -1395 265 -885

Source: [HS Chemicals

Table 7.3.10 Supply/demand for sulfur in Kazakhstan (thousand metric tons)

TengizChevrOQil (TCO) is the largest sulfur producer by far in
the Kazakhstan. In fact, it appears that nearly all of Kazakh-
stan’s elemental sulfur production now comes from TCO.
TCO’s crude oil contains mercaptans (a type of hydrogen
sulfide), which is removed at the field, and its associated gas
has a very high sulfur content (H,S at 16%).7¢ As production

of oil at the project increased, so too did production of sul-
fur, particularly after the expansion commensurate with the
launch of the second-generation plant in 2009. Output was
2.4 MMt in 2014, about the same amount it has been since
2010 (see Table 7.3.11); in contrast, TCO output in 2005-2007
was about 1.6-1.7 MMt per year.

78 TCO'’s crude is a light sweet crude with a density of about 790 kilograms per cubic meter (46.4° API) and a low sulfur content (about

0.51%) following field treatment.



Production (MMt) Sales (MMt) Inventory at year-end (MMt)
2004 1.7 0.4 8.7
2005 1.7 14 9.0
2006 1.6 1.6 9.4
2007 1.6 2.0 8.9
2010 2.4 3.6 5.6
2011 2.3 3.8 4.1
2012 2.1 36 26
2013 24 39 12
2014 24 38 0.3
Source: TCO
Table 7.3.11 TCO sulfur operations

For many years TCO was not able to market all the sulfur it
produced, resulting in a growing volume of inventory that
had already reached about 5 MMt at the end of 2001 and
reached a maximum of 9.4 MMt at the end of 2006.7° Since
then, sales have exceeded annual production, resulting in a
drawdown of inventory. In 2013, sales were 4 MMt, and in
2014, TCO sold over 3.8 MMt of sulfur, which was 162% of the
2.4 MMt produced. TCO'’s sales success has resulted in the
reduction of volumes of sulfur stored in Tengiz’s inventory to

less than 265,000 tons as of December 31,2014. TCO's sulfur
is sold in four different forms—Iliquid, granulated, flaked, and
blocked—to over 130 customers in 38 countries, including
Kazakhstan, Russia, Ukraine, and China as well as countries
in the Mediterranean and Central Asia regions. Kazakhstan's
largest export markets for sulfur include China (1,750,000
tons in 2013), the countries of the Middle East as a group
(440,000 tons), and Morocco (600,000 tons).

Sulfur Treatment at TCO

TCO constructed treatment facilities in 2002-2003 with a capacity of approximately 2,000 tons per day in
order to treat its sulfur and sell it in Kazakhstan and abroad. In 2002, sulfur sales were only 57,000 tons, but
by 2006 had reached over 1.6 MMt. In 2007, TCO expanded its sulfur granulation capacity by 800,000 tons,
allowing total sulfur sales to exceed 2 MMt per year. The sulfur moves by rail within Kazakhstan to export

points. Export markets for TCO sulfur include:

e CIS markets for liquid sulfur. Third party liquid sulfur rail cars are used to move the liquid sulfur to market

from the field.

e Foreign and CIS markets for GX granulated sulfur.

e Foreign and CIS markets for crushed block sulfur.

e China for granulated sulfur. Sulfur from TCO is sold to buyers in China either as flaked sulfur in 50 kg bags
or as GX granulated sulfur in 50 kg bags. The sulfur is moved by rail across Kazakhstan to China.

The launch of TCO’s Sour Gas Injection-Second Generation Project (SGI-SGP) in 2009 is another key com-
ponent of the sulfur disposal strategy. The SGI-SGP project boosted the project’s oil production capacity to
540,000 b/d (27 MMt per year) by reinjecting “H,S enriched” gas, thus reducing the need to treat the gas and

strip out the sulfur.

Domestically, the key sector that generates demand for sulfur
is the mining sector, and particularly production of uranium.
Kazakhstan's expanding uranium and gold production greatly
increased domestic demand for sulfuric acid, which is used
in the in-situ leaching production process. About 550,000
tons of sulfuric acid was required to produce 5,000 tons of
uranium in 2006, and 2 MMt was required to produce 20,000

tons of uranium in 2013. There are several sulfuric acid pro-
duction facilities in Kazakhstan. Four facilities are owned by
metal companies and use sulfur recovered from their smelter
operations to produce sulfuric acid: the Balkhash and Zhez-
kazgan smelters owned by KazakhMys, with annual produc-
tion capacities of 1.2 MMt and 270 Mt, respectively; and the
Ridder and Ust-Kamenogorsk (Oskemen) plants owned by

79 TCO's first sulfur sales did not occur until 2001, when 16,000 tons were sold.



KazZinc, with capacities of 250 Mt and 400 Mt, respectively.
Three plants use sulfur from TCO to produce sulfuric acid: a
600 Mt plant in Zhamby! Oblast belonging to KazFosfat; and
KazAtomProm'’s Zhanakorgan and most recently launched

7.3.15.1. Sulfur as a global commodity

Sulfur is an important resource used in the chemical indus-
try. While historically sulfur was primarily derived from mine
production from salt domes and other evaporitic rocks, this
has shifted so that about 97% of global sulfur production now
is sourced from hydrogen sulfide (H,S), which is a byprod-
uct of oil and gas operations, including gas processing and
petroleum refining, as well as nonferrous metallurgy. About
2% of elemental sulfur worldwide is produced at nonferrous
metallurgical smelters during the processing of sulfide ores
for metals such as nickel, zinc, and copper, as well as from
pyrites (FeS,). Environmental issues are an important driver
of sulfur production from smelters and petroleum refining.
Air pollution concerns have led to the tightening of emissions
standards globally, requiring reductions of the sulfur content
in motor fuels, leading to expanded volumes of elemental
sulfur production at oil refineries. But the major source of
elemental sulfur globally is the processing of sour (high-sul-
fur) natural gas.

Up to 95% of the global elemental sulfur output is used to
produce sulfuric acid (H,5S0,). About half of the produced
sulfuric acid is used to make mineral fertilizers, including
phosphoric acid, superphosphate, and ammonium sulfate.
Other important uses of sulfuric acid include mining, using
the leaching process, which is applied in uranium and gold
production.

Stepnogorsk facilities, with capacities of 500 Mt and 180
Mt, respectively. KazMunayGaz's Pavlodar refinery also can
produce up to 180,000 tons of sulfuric acid per year

Global production of elemental sulfur reached 59 MMt in
2014—a 24% increase from the 2009 level of 48 MMt. North
America remains the largest sulfur production region, al-
though its share of global production has been declining, fall-
ing from 31% in 2009 to 24% in 2014 (see Table 7.3.12). The
United States has been the world’s largest producer of sulfur,
reaching output levels of 9 MMt (15% of the world’s total)
in 2014. At the same time, Canada’s production decreased
from 7 MMt in 2009 to 6 MMt in 2014. A key reason for the
decline in output has been the build-up of sulfur inventories
to an estimated level of 11.2 MMt by the end of 2013. China’s
sulfur production rose dramatically from 2 MMt (4% of the
world’s total) in 2009 to 6 MMt (10%) in 2014. China’s growth
in production has been the result of adding sulfur recovery
capacities at oil refineries processing imported crude oil,
although natural gas and domestic coal also provide signif-
icant volumes. Within the CIS, Russia remains the largest
sulfur producer, with an output of 7 MMt in 2014, followed by
Kazakhstan, which produced about 2.4 MMt. Turkmenistan
appears to be on the verge of displacing Uzbekistan as the
third-largest producer in the CIS, as its (sour) gas production
is growing, while Uzbekistan's is declining.

2009 2014 2019

Thousand Percent Thousand Percent Thousand Percent

metric tons of total metric tons of total metric tons of total
Middle East 8418 18 12 508 21 18 110 24
Eastern Europe* 8413 18 10 780 18 14 340 19
United States 8200 17 8920 15 9550 13
China 1700 4 5700 10 8850 12
Canada 6 581 14 5500 9 5998 8
Western Europe 4631 10 3934 7 414 6
Northeast Asia 1870 4 2255 4 2200 3
Southwest Asia 1516 3 1975 3 2 400 3
Japan 1863 4 1760 3 1600 2
Africa 500 1 1586 3 2069 3
Central Europe 697 1 1304 2 1542 2
Oceania 1024 2 965 2 990 1
Mexico 1112 2 825 1 922 1
Southeast Asia 690 1 775 1 900 1
Central and South America 906 2 700 1 742 1
Total 48 121 100.0% 59 487 100.0% 74 327 100.0%

*In the given regional and country breakdown, Kazakhstan is included in the category of "Eastern Europe”

Source: [HS Chemicals.

Table 7.3.12 Global production of sulfur



On the demand side, sulfur consumption is expected to grow
from 59 MMt in 2014 to 72 MMt in 2019, or at about 3% on
average annually. While consumption of phosphatic fertilizers
in developed economies is growing only incrementally, con-
sumption in developing regions will drive the overall growth,
both due to increasing population (and thus higher demand
for food) and higher use of phosphatic fertilizers relative
to nitrogen fertilizers. China has been, and will remain, the
largest global consumer of sulfur: China’s demand grew from
15 MMt (32% of the world’s total) in 2009 to 18 MMt (29%)
in 2014 and is projected to grow to 21 MMt (30%) in 2019.
Consumption by the United States—the world'’s second larg-
est sulfur consumer—was 10 MMt in 2014, up from 8 MMt
in 2009; thus, its share of global consumption remained at
about 17%. Morocco, which holds 75% of the world's reserves
of phosphate rocks—the key source for making phosphoric
acid and phosphatic fertilizers—is the world’s biggest export-
er of phosphoric acid and other types of phosphates. So it is
a major destination globally for sulfur.

In terms of international trade flows, China continues to be
the world’s largest importer of sulfur, followed by Morocco;

in 2014 the two countries imported 12 MMt and 4 MMt of
sulfur, respectively. The US is the world’s third largest sulfur
importer, bringing in 3 MMt to its market in 2014. China and
Morocco will remain the largest importers of sulfur; however,
as the US continues losing its share of the global phosphate
fertilizers’ market due to the rise of lower-cost producers, its
share of global sulfur imports is projected to decrease, to 2
MMt in 2019.

Canada is the world’s largest sulfur exporter, delivering 5
MMt to the global market in 2014. Russia and Kazakhstan
exported about 4 MMt each of sulfur each last year. Saudi
Arabia and UAE are also important exporters, sending about
3 MMt and 2 MM, respectively, into the global market in
2013, In the future, exports from the Middle East are set
to substantially increase as sulfur production is projected
to ramp up in UAE, Kuwait, Oman, Qatar, Saudi Arabia, and
Irag, adding another 6 MMt by 2019. In the same period,
increases in sulfur production from Russia, Kazakhstan, and
Turkmenistan are expected to be about 4 MMt in aggregate,
which will go mostly into the export market.

7.3.15.2. Anticipated increase in Kazakhstan’s sulfur production as oil

and gas output grows at Tengiz and Kashagan

In addition to the TCO operations, a second major source
of elemental sulfur production that is expected to come on
line in 2017, with the restart of oil and gas production at
Kashagan, is from the North Caspian Operating Company
(NCOC). Once designed full first-phase capacity at Kashagan
is achieved, NCOC is expected to be producing 1.2 MMt of
sulfur annually. Thus forecasts of oil output growth?® at the
two mega-projects, Tengiz and Kashagan, while not pro-
viding a comprehensive accounting of sulfur production in
Kazakhstan,®' nonetheless are a good indicator of relative
magnitudes of future sulfur production volumes that could
be expected in the country.

Table 7.3.13 shows the aggregate volumes of sulfur that could
be expected from the two fields under two IHS forecasts for
oil output presented earlier in this chapter (Chapter 7.2.5)—
the base- and low-case scenarios. The base-case scenario
projects that Tengiz oil production will expand to 27.5 MMt in
2020, to a peak of 42.0 MMt in 2030 before declining to 32

MMt by 2040; for Kashagan the base-case projects output
increasing from 17.2-17.6 MMt at maximum Phase 1 capacity
in 2020-2021 to 35.8 MMt in 2030 (assuming a Phase 2
production start-up in about 2025) and 52.0 MMt in 2040. A
low case-scenario assumes a smaller contribution to output
from the Future Growth Project at Tengiz and that Phase 2
is not sanctioned for Kashagan. Under this scenario Tengiz's
oil output rises only to 35.0 MMt in 2025 before declining
more rapidly, to 24.0 MMt in 2040; Kashagan produces at
roughly the 2020 level in 2025 (17.5 MMt), and increases
only to 18.5 MMt through some debottlenecking. The table
extrapolates sulfur production at current rates of oil output
at Tengiz to the projected future levels of oil production at
that field, and extrapolates expected sulfur production at full
first-phase capacity at Kashagan forward to projected oil
production levels (it is assumed at both fields that sufficient
sulfur production capacity is available to accommodate the
higher volumes of oil output).

Base-case scenario Low-case scenario
Year Tengiz Kashagan Total Tengiz Kashagan Total
2014 2.4 0 2.4 2.4 0 2.4
2020 2.4 1.2 3.6 2.4 1.2 36
2025 34 1.2 4.6 31 1.2 4.3
2030 37 2.4 6.1 2.8 1.2 4.1
2040 2.8 3.6 6.4 2.1 13 34

Source: IHS Energy
Note: Based upon scenarios for oil production at the two fields.

Table 7.3.13 Kazakhstan's projected sulfur production at the Tengiz and Kashagan fields, base- and
low-case scenarios, 2014-2040

80 \We focus on oil output rather than associated gas for the obvious reason that oil is the primary commodity driving production

decisions at these deposits.

81 Karachaganak’s sulfur is extracted at the Orenburg processing plant, and is technically Russian output, whereas additional small
quantities are produced at smaller oil and gas fields in the country as well as in nonferrous metallurgical facilities.



As is evident from the table, the amounts of sulfur produced
at the two fields under the two different scenarios begin to
diverge widely after 2025. By 2040 Kazakhstan is producing
almost twice the amount of sulfur under the base-case (6.4
MMt) as in the low case (3.4 MMt). Given the healthy demand

Key Recommendations

e To better assess and analyze Kazakhstan's gas balance,
the country needs to make changes in its statistical re-
porting to provide production and consumption figures
consistent with international norms and practices. This
should include presenting a consistent historical series on
gas production that excludes reinjected volumes, but in-
cludes all useful volumes, including those used for internal
needs by the producers themselves. Similarly, reporting on
exports should focus upon figures consistent with actual
cross-border flows.

e To provide for an adequate supply response, ensure that
upstream procurement prices are high enough to fully cov-
er costs involved in producing, processing, and delivering
natural gas by the producers;

e Consider special exemptions to allow associated gas flar-
ing by small, remote producers, if there is no other eco-
nomically viable solution for disposing of their relatively
small gas volumes; an alternative integrated utilization
solution, which involves pooling their gas, may be a pos-
sibility if several small producers are in close proximity
to each other.

e (asification of the domestic economy along the general
lines currently being discussed, especially in areas of ex-
isting trunk pipelines, should continue to be pursued, as it
provides significant economic and environmental benefits
to consumers and the nation as a whole.

growth for sulfur projected globally over the near term (as
well as in the Chinese markets that Kazakh producers already
serve), it appears that Kazakhstan has the opportunity to
export its growing volumes of sulfur production.

e Given the pending harmonization with consumer gas pric-

es in Russia, prices in Kazakhstan should be viewed as be-
ing in a gas-producing region rather than a gas-consum-
ing region; this will help maintain Kazakhstan’'s economic
competitiveness within the emerging Eurasian Economic
Union.

Enabling CNG/LNG use in transportation to progress be-
yond the “niche” stage needs to be encouraged where
economic versus alternative fuels by a formulation of a
general policy that coordinates development of four key
policy goals: (1) alleviation of refined products shortage for
transportation; (2) utilization of local resources, increasing
energy independence and supporting the local economy;
(3) monetizing stranded gas resources that are not con-
nected to the main gas pipelines; (4) and mitigating the
environmental impacts of transportation on air quality.

In response to impending oversupply of LPG on world
markets, it would seem advisable for Kazakh energy
planners to consider additional measures for increasing
consumption domestically where possible. These might
include, but not be limited to, further expanding its use
in the transport sector, extending its availability to res-
idential/commercial consumers in areas where piped
gas is unavailable, and most importantly, establishing
a petrochemical industry in sectors that utilize LPG as a
feedstock. Another possibility is exploring the feasibility
of LPG-based electric power generation, especially near
sites of LPG production.

7.4. Oil Refining and Downstream QOil Issues

7.4.1. Key points

e Kazakhstan has three main oil refineries as well as
a number of mini-plants; total primary distillation
capacity for the country as a whole is reported as
18.3 million metric tons (MMt) per year (366,000
barrels per day [b/d]). All three of the main refineries
were built during the Soviet period, and have seen very
limited modernization since independence. Although the
plants have some conversion capacity, the refining system
is relatively unsophisticated and, as a result, the output
structure of the refining sector remains heavily skewed
towards mazut (residual fuel oil), which does not match
the country’s refined product needs.

* Inaggregate, Kazakhstan’s refineries currently cover
only about 78% of domestic product consumption,

with imports covering about 22%.8? This is because Ka-
zakhstan exports a large proportion of its own output
(comprised mostly of mazut), while it must import light
products (motor fuels), mostly from Russia, to meet do-
mestic demand.

Kazakhstan has now launched a major refinery mod-
ernization program, which when completed will sig-
nificantly alter the product slate towards light products
(motor fuels). Because of the lack of refining depth, the
country’s refineries still turn out a significant amount of
mazut, while demand has shifted decisively toward light
products—gasoline, diesel fuel, and jet kerosene—with
the ongoing modernization of its economy. The resulting
mismatch has led to an increasing dependence upon im-

82 Throughput (considered equivalent to gross output) was 14.3 MMt in 2013, exports were 5.3 MMt, and imports amounted to 2.5
MMt, so apparent consumption (including refining losses and fuel use) was 11.5 MMt. In aggregate, 9.0 MMt of this was covered

by domestic production.



ported products, especially of high-octane gasoline and
jet kerosene. However, refinery modernization, when com-
pleted, should eventually help correct the mismatch and
significantly reduce the need for imports of light products.

e Another major downstream project is the planned
construction of a fourth major refinery in Kazakh-
stan, aimed at eliminating the need for imports. Sev-
eral options have been discussed in terms of its location,
market position, and feedstock source. In Kazakhstan,
we project that aggregate refinery throughput needs to
only expand to about 17-18 MMt per year by 2030, the

amount sufficient to cover gasoline and diesel consump-
tion, following refinery modernization. A sizable increase
in the output of gasoline and diesel during this period is
expected from the existing refineries, while the production
of mazut is expected to contract longer term. Because
of the expectation of relatively modest growth in aggre-
gate consumption of light products, the construction of a
fourth major refinery in Kazakhstan would result in signif-
icant excess capacity for domestic needs. There also are
only fairly limited possibilities for refined product exports
given the country’s inland location.

7.4.2. Kazakhstan'’s oil refineries: capacities and capabilities

The country has three main refineries, all of which were built
during the Soviet period. They have seen only very limited
modernization and other upgrades since independence. There
are also a considerable number (over 30) of small mini-plants
that individually produce very small amounts of (low-quality
or semi-finished) products, and so contribute little to do-
mestic supply. The mini-plants processed about 1.5 MMt of
feedstock in 2014.

The three main plants are located at Atyrau in Kazakhstan's
northwest near the Caspian coast; at Shymkent in southern

Kazakhstan; and at Pavlodar in northern Kazakhstan. Total
primary distillation capacity for the country as a whole is
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Mazut production

reported as 18.3 million metric tons (MMt) per year, so ca-
pacity utilization in 2014 was 81%, as runs amounted to 14.9
MMt. Although Pavlodar has a coking unit and a catalytic
cracker, and Atyrau has a small coker, the refining system
is relatively unsophisticated, with relatively little conversion
capacity.® But plant upgrades with several conversion units
are underway or planned (see below). Since independence,
Kazakhstan's refined product demand structure has under-
gone a profound structural shift from heavy fuels to light
products, while the output structure of the refining sector
has hardly changed, and is still dominated by heavy products
(mainly residual fuel oil [mazut]) (see Figure 7.4.1).

2010 p

2008 2009 2011 2012 2013 2014

Kerosene production W Other products

Structure of Kazakhstan's refined product output

83 Qil refining processes include: primary distillation, which separates crude oil into its constituent fractions; conversion capacity such
as crackers and cokers, which convert heavy fractions into light fractions (e.g., gasoline, diesel); and upgrading capacity, which
improves the quality of products (e.g., reformers to increase octane or hydro-treaters to remove sulfur). In addition, vacuum units
are often added to the distillation process to allow the pressure above the liquid mixture that is being distilled to be reduced to
less than its vapor pressure, causing evaporation of the most volatile liquids. This allows a “deeper” cut to be made (for extracting
heavier vacuum gas-oil), reducing the overall amount of residuum.



All three of the main refineries now are effectively owned and
operated by the national oil company, KazMunayGaz (KMQ),
although the Shymkent refinery is actually a joint venture
between KMG and Chinese company CNPC following the lat-
ter’s acquisition of privately held PetroKazakhstan Resources
in 2005.24 The consolidation of the key refining assets in the
country into KMG'’s hands occurred through several ownership
changes during the 2000s; during the 1990s the refineries
were privatized or partly privatized.®®

While the Atyrau refinery has long processed only indige-
nous Kazakh crude, as it is located in the country’s main
oil-producing area, the two other refineries, at Pavlodar and
Shymkent, were designed to be supplied with crude oil by
pipeline from West Siberia in Russia. But with the expansion
of local crude production in the Turgay Basin in south-central
Kazakhstan (Kyzylorda Oblast), the Shymkent refinery shifted
predominantly to processing indigenous crude, both from
the Kumkol producing area (in Kyzylorda Oblast), delivered
by pipeline and, for a time, from Aktobe Oblast, delivered by
rail. Pavlodar still refines mostly Russian crude delivered by
pipe from West Siberia. Currently, its crude supplies are being
delivered via a swap arrangement with Rosneft.

The three refineries vary in their basic characteristics and
production profile:

e Atyrau: Built in the 1940s, this is Kazakhstan’s oldest
refinery, and with secondary processes (excluding vacuum
distillation) amounting to only 54% of the plant’s assessed
distillation capacity of 4.5 MMt in 2013 (see Table 7.4.1),
the plant has a hydroskimming profile. The refinery is de-
signed to process locally sourced crude, delivered mainly
by pipeline. In 2014, its crude throughput amounted to 4.9
MMt (indicating that its crude distillation capacity had
been debottlenecked to about 5.0 MMt), the highest it
has ever been.®¢ Mazut comprised the largest portion of
the plant’s output, at 31% of the total in 2014 (see Figure
7.4.2a). Diesel fuel, at 27% of total output, was second.
The plant has experienced several modest renovations
and upgrades over the years, including a $370 million
modernization scheme with Marubeni, completed in 2006.
Atyrau’s sizable mazut production is surplus in the regional
market, and so is largely exported.

Kazakhstan (total) Atyrau Pavlodar Shymkent
Crude Distillation N
Capacity (MM©) 18.3 4.5 6.0 53
Vacuum Distillation 8440 3000 4000 1440
All Secondary
Processes (sum) 17377 2440 10507 4430
" Catalytic Cracking 2000 0 2000 0
5
°
2 Thermal Cracking 0 0 0 0
@
=
= Visbreaking 2500 0 1500 1000
3
3
2 Hydro-Cracking 0 0 0 0
=
<
Coking 1360 720 640 0
Catalytic Reforming 2420 420 1000 1000
Hydro-Treating 8730 1300 5000 2430
Bitumen Production 367 0 367 0

84 PetroKazakhstan Resources had initially been only an upstream company, acquiring its producing assets in the Turgay Basin in
Kazakhstan's initial privatization process in the 1990s. These assets supplied crude to the Shymkent refinery; the company sub-
sequently acquired the Shymkent refinery in 2000. KMG's ownership stake in the Shymkent refinery has been 49.7% since 2007.

85 KMG currently holds 99.5% of the ownership of the Atyrau refinery, reclaiming a majority shareholding in 1999, and took over the
operatorship (and majority ownership) of the Pavlodar refinery in 2009; by the end of 2013, KMG'’s ownership stake in Pavlodar

was 100%.

86 The previous maximum was 4.8 MMt, achieved in 1994.



Kazakhstan (total) Atyrau Pavlodar Shymkent
Crude Distillation (%) 100.0 100.0 100.0 100.0
Vacuum Distillation 46.1 66.7 66.7 274
All Secondary
> Processes (sum) 95.0 542 175.1 84.4
o
[183
5 Catalytic Cracking 109 0.0 333 0.0
c
°
® Thermal Cracking 0.0 0.0 0.0 0.0
%
?) Visbreaking 12.7 0.0 25.0 19.0
E
L-’a Hydro-Cracking 0.0 0.0 0.0 0.0
<
3 Coking 74 16.0 10.7 0.0
&
@ Catalytic Reforming 13.2 9.3 16.7 19.0
Hydro-Treating 47.7 289 83.3 46.3
Bitumen Production 2.0 0.0 6.1 0.0

*Note: 18.3 MMt (million metric tons) is reported as the primary distillation capacity for the country as a whole, including all mini-refineries.
Source: KMG: Refinery reports.

Table 7.4.1 Secondary processing capacities of Kazakhstan's main refineries in 2013
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Figure 7.4.2a Output profile in 2014 - Atyrau (thousand metric tons)

e Pavlodar: This refinery, situated in northeast Kazakh- including conversion units (coker and catalytic cracker).

stan, opened in 1978 and was designed to process mainly
Russian crude. In 2014, Pavlodar processed 4.9 MMt of
crude oil. Effective operable capacity at the plant is cur-
rently assessed at 6.0 MMt per year (see Table 7.4.1). The
facility has the most significant secondary processing
capacity of any of the three main plants in Kazakhstan,

Secondary capacity represents 175% of its distillation
capacity, giving it the greatest refining depth of the three
Kazakh refineries.?” Therefore, unlike Atyrau, mazut does
not comprise the largest share of its production. Instead,
diesel accounts for 30% of total output, with gasoline
making up 25% (see Figure 7.4.2b). Pavlodar’s refined

87 Secondary refining processes are those that operate on the fractions that come from primary distillation. These either upgrade

the fractions (e.g., remove sulfur, add octane, remove wax, or improve other properties) or in the case of less desirable heavier
fractions, convert them into additional light product streams. The fractions may go through several secondary processes to become
finished fuels. These secondary processes also include specialized extraction or finishing processes that produce special additives or



products mainly supply the needs of the agricultural and
mining sectors in northern Kazakhstan as well as the
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Figure 7.4.2b Output profile in 2014 - Pavlodar (thousand metric tons)

e Shymkent: Shymkent was completed in 1980. The plant
is less sophisticated than Pavlodar, as it is a basic hy-
dro-skimming plant. Its secondary capacity is equivalent
to 84% of its assessed distillation capacity of 5.25 MMt.
Shymkent’s crude runs in 2014 amounted to 5.1 MMt, with
an output mix comprised of diesel (27%), with mazut and
gasoline production amounting to about 22% each (see
Figure 7.4.2¢). Originally, West Siberian crude from Russia

1213.60

1100.80

1346.10

Source: IHS Energy; Ministry of Energy

‘ 278.60

supplied the Shymkent refinery, but the expansion of pro-
duction in the Turgay Basin post-independence provided
a local crude feedstock source for the plant. This Kumkol
crude is now the dominant feedstock for the plant, al-
though it nominally was receiving some Russian crude in
recent years. Shymkent’s principal market area includes
the large Almaty metropolis and southern Kazakhstan.

112610
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Figure 7.4.2c Output profile in 2014 - Shymkent (thousand metric tons)

specialized products such as bitumen or lubricants. Secondary capacity percentage is calculated as the total amount of secondary
processing capacity divided by primary distillation capacity. Sophisticated refineries typically have considerably more secondary
capacity than primary distillation capacity, so that all the derivatives can be fully (thoroughly) processed.



7.4.3. Refinery production and modernization program

Kazakhstan's refineries have received very little investment
since independence by industry standards (in aggregate,
amounting to the equivalent of only about $3.8 billion in
total since 2000). This has meant that the refineries’ output
mixes have not changed much, and therefore they have not
adapted to shifting domestic consumption patterns. The only
significant new units added to Kazakhstan’s refineries since
2000 were vacuum distillation and a visbreaker at Shymkent.

This has led to a significant mismatch between domestic de-
mand and the available refinery slate. As a result, in 2009 the
Kazakh government officially launched a program for modern-
izing the three main refineries, to be completed by 2015 ini-
tially, involving a total capital outlay of about $6.0-6.5 billion.
The overall objectives were to increase aggregate distillation
capacity to 19.5 MMt,28 to deepen refining (to increase pro-
duction of light refined products to 12.5 MMt per year and,
at the same time, to reduce heavy refined products to 0.6
MMt per year), and to upgrade product quality (to Euro-4 and

Euro-5 specifications).t? Delays in individual components of
the program, however, already have extended the expected
completion date well beyond the initial timeline.

The most significant investments are occurring at the older
Atyrau plant: KMG, with contracts that include Japanese
and Chinese firms, is installing a heavy product conversion
unit, initially estimated to cost $1.7 billion, but total costs
have risen to $2.9 billion. The unit, which includes a catalytic
cracker, a coker, and a vacuum unit, would be able to convert
some 2.4 MMt of heavy products into gasoline, kerosene, and
diesel (see Table 7.4.2). Ultimately, it will allow Atyrau to boost
production of diesel to 1.64 MMt per year, gasoline to 1.75
MMt per year, and jet fuel to 244,000 tons per year. Just as
important, it will allow products of Euro-5 specification to be
produced. Another new unit being installed at the plant will
produce aromatic hydrocarbons. This aromatics unit started
up in mid-2015.

Capacity (thousand Expected date

Type of unit Company Refinery metric tons per year) of completion
Hydrocracker KMG Atyrau 979 2016
Reformer-CCR KMG Atyrau 115 2016
Hydrogen-Steam Methane KMG Atyrau 207 2016
(MMcm per year)

Aromatics-BTX KMG Atyrau 629 2016
Benzene 496
Para-xylene 133
Source: KMG

Table 7.4.2: Projects underway at Kazakhstan's refineries

Although Atyrau’s modernization is expected to be the most
extensive, the other two plants will also be upgraded and
expanded. In May 2014, CNPC and Kazakhstan agreed to
modernize the Shymkent plant, extending a $1 billion line
of credit to be used for the project. The extent of the mod-
ernization so far is expected to include construction of a
catalytic cracker that would permit more premium product to
be produced. A new isomerization unit is close to completion,
to provide high-octane components for gasoline blending.
Other planned units include more vacuum distillation ca-
pacity; hydro-treating capacity for naphtha/gasoline, diesel,
kerosene, and vacuum gasoil; and catalytic reforming. Plans
to outfit Pavlodar include six new processing units, including
a reformer, a gasoline hydro-treater, and another catalytic

cracker, but much of the work is planned to involve upgrades
to the existing facilities, including reconstruction of the ex-
isting catalytic cracker.

Like most countries, Kazakhstan has been moving toward
tighter fuel specifications to improve air quality. Kazakhstan's
fuel specifications are now determined via its Customs Union/
Eurasian Economic Union agreements with Russia and Belar-
us. However, these agreements provide a more relaxed time-
line for Kazakhstan, given its delayed refinery modernization
program, with the transition to more stringent specifications
in Kazakhstan lagging well behind Russia and Belarus. As
of 1 January 2013, the regulations correspond to Russia’s
“class” benchmarks rather than Euro standards, although

88 The current program calls for debottlenecking at the three major plants, to allow expansion of distillation capacity at Atyrau to 5.0
MMt, Shymkent to 6.0 MMt, and Pavlodar to 7.5 MMt, which totals 18.5 MMt. Distillation capacity is difficult to define precisely,
as it depends upon a variety of factors, including the type of crude being run, the expected number of days of operation annually,

and others.

8 During the Soviet times, Kazakhstan's refineries produced mostly low-octane gasoline (A-80) used for trucks and buses. While the
share of motor gasoline in total refinery output remains about the same because of limited refinery modernization to alter the
overall refinery slate, the share of gasoline output represented by higher octane fuels (Al-92) used by cars has been increasing. The
available gasoline pool has been upgraded without installing expensive new catalytic reformers through the use of octane additives
via isomerization and alkalylation processes as well as oxygenates.



these classes are nearly identical to Euro specifications (the
difference being that the Russian class benchmarks allow for
lower octane fuels).

The Euro-3 standard was only introduced in Kazakhstan from
1 January 2012, replacing Euro-2 which had become effective
on 15 July 2009. The date for the shift to Euro-3 was delayed

7.4.4. Domestic crude oil consumption

The fall and subsequent rebound of domestic refined products
consumption since independence (see below) was mirrored by
a similar decline and recovery in domestic crude consumption
and refinery operations. Crude oil consumption dropped from
18.0 MMt in 1991 to a low point of 6.8 MMt in 1999, before
slowly rebounding through the 2000s. National apparent
consumption of crude oil reached 16.7 MMt in 2013 and was
20.8 MMt in 2014.°" This amounted to about 26% of national
crude oil production last year; the bulk of national output (over
809%) has traditionally been exported.

KMG is the primary refinery owner in Kazakhstan, and it is
also the dominant supplier of crude oil feedstock to the Ka-
zakh refineries.?? However, KMG’s main production assets are

twice: initially it was pushed back to 1 July 2011 from the
original date of 1 January 2011, and then to 1 January 2012.
However, a requirement for foreign cars imported into Ka-
zakhstan or cars manufactured within the country to meet the
Euro-4 standard became effective as of 1 July 2013, although
for the refineries the introduction of Euro-4, which had been
planned for 1 January 2014, has been pushed back to 2016.2°

mature, and are now in decline; the key sources of growth
in Kazakh oil production are the projects of international
consortia and foreign producers. Crude oil production by
KMG’s 100%-owned entities has declined by 14.5% since
2005-2006, when it was 9.6 MMt, to about 8.2 MMt in 2014
(see Table 7.4.3).2 Because production of KMG'’s 100% owned
entities is expected to continue to contract longer term, this
has generated considerable concern about the availability of
crude supplies to meet the country’s refinery demand after
about 2020. This concern is compounded by a general decline
in the key areas of legacy production that provide supplies
for the domestic refineries (e.g., essentially Atyrau Oblast,
Mangistau Oblast, and Kumkol production other than the
three “mega” projects— operated by TCO, KPO, and NCOC).
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KMG (100% 59357 | 6600 | 7397 | 7915 | 8939 | 9392 | 9575 | 9575 | 9512 | 9004 8804 | 7951 | 7798 8080 | 8181
ownership)

KMG E&P 5957 | 6600 | 7397 | 7915 | 8919 | 9364 | 9551 | 9548 | 9470 | 8962 | 8766 | 7898 | 7766 | 8049 | 8151
Uzenmunaygaz 3645 | 4200 4883 | 5283 | 6206 6571 | 6750 | 6742 | 6646 6251 | 5966 | 5082 | 4950 | 5208 | 5328
Embamunaygaz | 2292 | 2400 | 2514 | 2632 | 2713 | 2793 | 2801 | 2806 | 2824 | 2711 | 2800 2816 | 2816 | 2841 | 2823
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Source: Ministry of Energy

Table 7.4.3 Crude oil (and condensate) production by KazMunayGaz (KMG) (thousand metric tons)

90 |n January 2016, Kazakhstan's cars have to meet the Euro-5 standard, and the production of the A-80 (“normal”) gasoline grade will
be phased out. Although Russian refinery production changes to Euro-5 specifications in January 2016, there does not yet appear
to be a specific timetable for Kazakhstan's refineries to produce only Euro-5 fuels.

1 This is calculated as crude (and condensate) production minus exports plus imports. This includes field losses as well as any changes

in stocks.

92 KMG also owns the Petromedia refinery in Romania, located on the Black Sea coast. KMG acquired the plant in 2007 for $2.7
billion. This refinery, formerly known as Rompetrol, has a distillation capacity of 5 MMt per year (100,000 b/d) after an upgrade in
2012. It ran 5.05 MMt of crude in 2014. Petromedia accounts for about 40% of Romania’s refinery capacity and has been the key
asset of KMG International (the new name of Rompetrol). KMG spent $380 million on an upgrade at the plant in 2012, and plans
to spend about $100 million on an overhaul and other work at the plant in 2015. KMG also owns a refining plant in Ploesti and a
small petrochemical facility, but the Ploesti plant uses feedstocks from Petromedia, finishing them into products such as hexane,
solvents, and bitumen. It also owns over a thousand filling stations across Europe.

93 KMG's equity production (the aggregate of all entities in which it holds a stake, weighted by KMG’s ownership share in each) is
much higher, and has been rising: the calculated amount was 22.3 MMt in 2014, representing 27.7% of Kazakhstan's total national

production last year.



Therefore, it may be that Kazakhstan’s refineries will need
to attract some of the crude output of other producers, in-
cluding the three big export-oriented projects. Theoretically,
this should not pose an insurmountable problem as long
as the domestic market offers a price commensurate with
the export options available for this crude. That is, the do-
mestic price would have to be at export parity (i.e., quoted
international prices minus marine freight, pipeline and other
transport costs, and any applicable export tax).

However, until recently oil product prices have been com-
pletely regulated in Kazakhstan; currently only diesel fuel and
gasoline Al-80 prices are regulated.®* The government has
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long set retail product prices in the country, and effectively
determines most margins back through the value chain. So
these regulations effectively determine wholesale (ex-refin-
ery) product prices as well as what the refineries can offer
producers for their crude.®> Domestic crude oil prices (average
acquisition prices paid by the refineries) were about 50% of
the average prices earned on exports by producers in 2013
and 2014 (see Figure 7.4.3). In terms of average export net-
backs,?¢ the average acquisition prices paid were about 60%
of export netback parity in 2013 and about 70% in 2014 (see
Figure 7.4.3). Therefore, most oil producers in Kazakhstan
prefer to export than to sell to the domestic refineries.

08w Dec 2009  Apr 2011

——— Average acquistion price for domestic refineries

o——— Netback in western Kazakhstan on Atyrau-Samara exports

———— Average producer price received for exports

Source: IHS Energy, Kazakhstan statistical agency

Figure 7.4.3 Crude oil prices in Kazakhstan

Therefore, a key recommendation to assure domestic crude
supplies is to relax current domestic pricing regulations and
allow domestic crude prices to rise to export netback parity.
Another option that the Ministry of Energy has proposed is
that special incentives be provided for producers that would
sell oil domestically. One such incentive would be to extend
exploration and production rights to oil companies on con-
dition that priority be given to domestic crude supplies over
exports.

With Kazakhstan's available export capacity for crude oil,
and with the CPC expansion being completed, incremental
crude production should be able to find a cost-effective ex-
port route, allowing the domestic market to clear at export
netback parity with international prices (minus transport/in-
surance/loading charges and export duties). In turn, domestic
product prices at the refinery gate would then have to reflect
the resulting domestic price of crude, with retail prices also
reflecting the price of competing fuels, such as natural gas.

94 |n September 2015, the Kazakh government suspended regulation of domestic prices for Al-92/93 gasoline (the most popular
grade)— to prevent fuel shortages following the August 2015 tenge free float, given the higher procurement prices for imports of
Russian gasoline after the decline in value of the tenge in relation to the ruble.

95 The State Committee for Regulation of Natural Monopolies and Protection of Competition (KREMiZK, formerly known as AREM)
announced on 1 March 2013 that it would also begin regulating wholesale prices once the relevant legislation was passed.

96 Calculated as quoted prices in the Mediterranean minus both transportation (pipeline and marine) costs for the Atyrau-Samara

export route and export duties.



7.4.5. Domestic refined products consumption

Domestic consumption of refined products suffered greatly
after the collapse of the Soviet Union: in addition to the eco-
nomic recession experienced upon the collapse of the USSR,
all the newly independent states, including Kazakhstan, dealt
with painful shocks tied to global market entry and the tran-
sition to a market economy. As a result, Kazakhstan's aggre-
gate (apparent) domestic consumption of refined products
dropped from 19.6 MMt in 1991 to 5.7 MMt in 1999, before
slowly rebounding throughout the 2000s. By 2014, apparent

Million metric tons

Source: IHS Energy

consumption had reached 11.7 MMt (see Figure 7.4.4). Aver-
age annual demand growth between 2000 and 2014 was a
rather robust 4.3%. During this period, GDP growth averaged
7.5% per year, and the national car fleet expanded rapidly,
averaging 10.4% growth each year. Much of this was due to
“catch-up” as demand had been suppressed during both the
Soviet period as well as the immediate transition period in
the 1990s.

Note: Apparent consumption equals production (refinery throughput) minus exports plus imports.

Figure 7.4.4 Kazakhstan's apparent consumption of refined products

But the expansion of the economy will be at a much slower
pace going forward, and so will the growth of the car fleet.
We project that GDP growth will average only about 3.3%
annually between 2015 and 2040, while growth in the car
fleet will be much slower as well, at only 2.3% per year. As a
result, aggregate apparent consumption of refined products
is projected to reach 11.9 MMt by 2020, 13.5 MMt by 2030,
and 15.2 MMt by 2040, registering an average growth of only
about 1.2% per year over the entire period.

In contrast to apparent consumption, actual (reported) con-
sumption of refined products (calculated as a sum reported
for all individual products) amounted to 12.5 MMt in 2012,
12.3 MMt in 2013, and only 11.8 MMt in 2014 (see Figure
7.4.5). But the figures still show the same general trends, with
a slight decline in consumption in recent years (see text box).
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Figure 7.4.5 Reported consumption of refined products in Kazakhstan

Apparent Consumption versus Reported Consumption
of Refined Products

Apparent consumption is the difference between production and net trade (exports minus imports). In many
cases, the figures differ substantially from those reported in various statistical sources for actual consump-
tion. Measures of apparent consumption are believed to be superior to other measures of consumption in
this region of the world because data and statistical reporting on trade flows (imports and exports), together
with production data, are much stronger, more reliable, and more comprehensive than those on actual fuel
consumption. Also, data on energy production and trade flows are more routinely available and on a far more
regular basis than actual consumption data.

Because apparent aggregate refined product consumption is defined as total refinery throughput minus
product exports plus product imports, it includes refinery fuel and losses; these are essentially viewed as a
specific type of use of oil/oil products. This convention is followed in part to simplify analysis over time, where
detailed data on refinery use and losses are not always available for each period of a time series, whereas
refinery throughput is routinely reported. The Kazakh refineries differ greatly in terms of their refinery use and
losses—for the country as a whole, aggregate output of refined products (residual products plus distillates)
has been reported annually since 2009. In 2013, this figure was 13.8 MMt, and in 2014, 14.3 MMt. Therefore

aggregate refinery fuel use and losses were 3.2% of crude runs in 2013 and 3.8% in 2014.

The composition of Kazakhstan's consumption of refined
products has changed considerably over the years. There
has been a substantial decline in mazut usage, as the coun-
try has gradually begun to switch to natural gas for pow-
er production, and the industrial sector has switched from
mazut as well. Thus, reported mazut consumption declined
from 6.4 MMt in 1990 to 1.7 MMt in 2000, and to 1.3 MMt
in 2013-2014 (see Figure 7.4.5). Mazut's share of product
consumption in Kazakhstan has declined from 34.6% in 1990
to 26.1% in 2000 and to 10.5% in 2014, and is expected to
gradually decline going forward as well.

The decline in mazut has been accompanied by a decisive
shift in consumption to light products, particularly motor fu-

els. With economic growth and the rise in personal incomes,
Kazakhstan's fleet of personal automobiles has grown rapidly,
reaching 4.0 million by the end of 2014. And although new
automobiles are more gasoline-efficient than previous models
(constraining incremental growth in gasoline consumption
somewhat), gasoline consumption, particularly of high-octane
grades needed by modern automobiles, has also expanded.
Gasoline consumption had dropped to 2.1 MMt in 2000, but
then reached 4.2 MMt in 2013-2014. Of this, 69.3% in 2014
was comprised of “regular” grade (A-92), 24.5% was the “nor-
mal” (A-80) or low-octane grade used by trucks and buses,
and the remainder (about 6.2%) was comprised of “premium”
grades (A-95, A-98).°7

97 The letter A stands for automobile (motor) gasoline, while the numbers refer to the octane rating of the particular grade measured

by the research method.



The country’s growing domestic demand for high-octane
gasoline has long been met with incremental imports. Ka-
zakhstan typically has imported between 300,000 tons and
1.3 MMt of gasoline annually since 2000 (see Figure 7.4.6).
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Kazakhstan will likely have to continue to import a sizable
share of its gasoline supply until refinery modernization and
expansion provides sufficient refinery output.
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Figure 7.4.6 Kazakhstan's gasoline balance

Another key shift in the composition of demand is dieseliza-
tion: trucking activity has rebounded with the overall econo-
my, and gasoline-powered trucks and buses are being phased
out in favor of diesel-powered vehicles. Other major consum-
ers of diesel include railroad transportation, agriculture, and
some industrial use. After contracting from 7.2 MMt in 1990
to 2.2 MMt in 2001, diesel consumption has expanded to
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reach 5.6 MMt in 2013 (but only 4.9 MMt in 2014). Diesel’s
share of the product mix has grown from 33.1% in 2001
to 45% in 2013. Historically, domestic demand for diesel
was met with domestic production; however, apparent diesel
consumption in 2012-2014 exceeded domestic production,
making Kazakhstan a net importer of diesel as well as gas-
oline (see Figure 7.4.7).
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Figure 7.4.7 Kazakhstan's diesel balance
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7.4.6. Refined products trade

Both imports and exports of refined products in Kazakhstan
have grown significantly since 2000. Kazakhstan exports
low value-added (heavy) products while importing premium
products, a function of its increasingly mismatched refined
product slate.

Imports of refined products have grown from 1.2 MMt in
2000 to 2.5 MMt in 2013, although declining to 2.0 MMt in
2014. Imports in 2013 included 1.3 MMt of gasoline, 600,000
tons of diesel, 300,000 tons of mazut, and 400,000 tons of
other refined products (mostly jet kerosene).?® Gasoline’s
share of total Kazakh imports of refined products has been
rising, from 33% of total imports in 2000 to 55% in 2014.

Russian products account for the bulk of Kazakhstan's to-
tal product imports (75-95% in recent years). Russia has
delivered between 1.2 and 2.3 MMt of refined products to
Kazakhstan annually as part of its existing bilateral trade
relationship since 2005, with the amount tending to rise over
time. Russia delivered 1.7 MMt of products to Kazakhstan
in 2014 (versus 2.3 MMt in 2013), including only 967,700
metric tons of gasoline (versus 1.1 MMt in 2012 and 2013).
KazMunayGaz Onimderi, a subsidiary of the national oil com-
pany KMG, is the designated operator on the Kazakh side for
handling these import volumes.

Russian imported products account for a substantial share
of total Kazakh consumption, about 20% in recent years. But
for gasoline and jet kerosene, the share of Russian imports is
typically much higher, meeting about 30% of Kazakh gasoline
consumption and about one-third of (jet) kerosene consump-
tion. Just as important, the bulk of these imports are destined
for north-central Kazakhstan and the national capital, Asta-
na. These products are mainly sourced from Gazprom Neft's
major refinery at Omsk, in West Siberia.

The ongoing economic integration process (Customs Union,
Eurasian Economic Union [EEU]) has led to differing views
between Russia and Kazakhstan regarding the mutual trade
in oil and oil products, largely because of the different con-
ditions that Russia applies to member states’ export duties.
For example, Russia’s arrangement with Belarus following
the formation of the Customs Union provided crude oil to
the country duty-free, but obliged Belarus to turn over to
Russia the export duties generated by its refined products
exports derived from the imported crude. But as part of the
new agreement reached in May 2014 for the EEU (which

launched on 1 January 2015), this stipulation was removed,
allowing Belarus to retain all export duties on its product
exports. For other new members joining the Customs Union/
EEU, such as Armenia and Kyrgyzstan, export duties on Rus-
sian refined products have been waived altogether. But for
Kazakhstan, which imports both Russian crude and refined
products to supply domestic demand, Russia has insisted that
Kazakhstan provide compensation for the loss of export duty
revenue on its oil deliveries to Kazakhstan.

Under the terms of a bilateral agreement signed in June
2012, Kazakhstan agreed to supply 1.5 MMt of crude oil
annually to compensate Russia for duty-free deliveries of
1.3-1.4 MMt of petroleum products; any imports above that
would carry export duties. At that time, Moscow claimed that
it would lose the equivalent of about $780 million annually by
supplying duty-free products to Kazakhstan. These bilateral
agreements also explicitly prohibit re-exports of duty-free
oil and products, and also call for Kazakhstan and Russia to
eventually harmonize their export duties.

To stay within the targeted volumes of compensation oil that
Kazakhstan must provide (@amid rising worries about the over-
all dependence of Kazakhstan on Russian product supplies),
initially in spring 2014, Kazakhstan imposed strict limits on
Russian refined product imports. These restrictions were
subsequently lifted at the end of July as shortages of motor
fuels developed across Kazakhstan and were particularly
acute in some regions. As a result, the country began to look
for additional supplies from a variety of sources, including
more from Russian companies. Other measures to ease the
shortages, such as a crackdown on gasoline smuggling across
the border to Russia (where the product could be sold at much
higher prices—see below) also were stepped up.

Kazakhstan also established tolling agreements with Chinese
refineries, in which Kazakhstan delivers crude to Chinese
refineries and brings refined products back into Kazakhstan.
This arrangement provided only small volumes,®® and these
also ended up being relatively expensive because of the extra
logistics involved.

Kazakhstan exported a total of 5.3 MMt of refined products
in 2013, of which 4.9 MMt (92%) was comprised of mazut;
the share in 2014 was slightly lower (see Figure 7.4.8).100
Kazakhstan's product exports have grown significantly since
2000, reflecting the surplus volumes of mazut.

98 With mazut supply being long domestically, it may seem surprising that Kazakhstan imports any mazut at all. However, Kazakhstan
is a large country, and for some consumers in certain areas it is more attractive to import from refineries in neighboring countries

than buy from more remote domestic refineries.

99 In 2012-2013, Kazakhstan dispatched 339,000 metric tons of crude to China under this tolling arrangement, taking back only about

150,000 metric tons of gasoline.

100 This export category actually comprises all heavy liquid fuels, so it includes a sizable amount of vacuum gasoil (VGO).
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Figure 7.4.8 Kazakhstan's refined products exports

The main destination for Kazakhstan's mazut exports has
become Europe. European countries received about 92%
of Kazakhstan's total mazut exports in 2013 and 80% in
2014 (see Table 7.4.4). At the same time, the share of mazut
going to CIS countries, or to other countries, such as China,
has tended to decline. Europe’s consumers do not actually
consume much mazut directly, preferring cleaner fuels such

as heating oil or natural gas for boiler fuel needs. Most of the
mazut imported by Europe is actually used as an intermedi-
ate product by its refining sector, for conversion into lighter,
cleaner products. As a result, the major importing countries
tend to be those with major refining sectors, such as Italy
and the Netherlands.

2009 2010 2011 2012 2013 2014
Total 24534 3184.8 3376.8 4511.7 4959.0 4845.2
CIS countries 294.0 508.4 351.3 326.0 471 11547
Kyrgyzstan 116.3 128.0 439 49 44 6.2
Tajikistan 36.2 12.6 5.8 26.0 131 131
Uzbekistan 20.8 1.1 10.8 6.3 0.9 —
Ukraine 120.3 49.9 255.6 286.5 287 12.5
Other 0.4 316.8 35.2 22 0.0 11229
Non-CIS countries 21594 26764 3025.6 41857 4912.0 3690.4
Europe 960.8 16487 1171.2 3599.0 45581 3480.1
Austria — — 0.2 — — —
Bulgaria — — 15 — — —
Germany — 0.2 1.0 8.7 5.0 —
Denmark — 491 0.4 — — 1.1
Italy 205.5 393.9 503.9 606.2 380.5 353
Cyprus — — 20.0 — — —
Latvia 6.6 61.4 167.9 166.4 432.5 553.8
Lithuania 1.0 4.4 0.3 26.1 47.5 14.5
Netherlands 2171 365.0 115.6 540.4 31321 1906.1
Poland 39 — 0.7 0.8 — —
Romania 6.3 8.1 19 — — —
United Kingdom 162.6 494.0 14.7 48.8 65.8 13.4
Finland 341.6 2323 3332 235.0 375.3 1.7
France — 1.7 — — — —




2009 2010 2011 2012 2013 2014
Switzerland 0.2 — — 1962.0 119.4 —
Sweden 14.3 333 — — — —
Estonia 1.6 5.4 10.0 4.5 — 954.2
Other 1198.7 10277 1854.4 586.7 353.9 2104
Hong Kong — 53 — — — —
Georgia — 1.5 0.9 0.2 43 —
Iran 156.0 0.6 4.6 — — —
Canada — — 27 — — —
China 10428 509.4 1846.1 565.4 291.2 209.3
USA — 504.4 — 10.0 4.6 —
Turkey — 6.5 — 1.1 41.9 1.1

Source: Kazakhstan's foreign trade statistics.
* Exports of heavy liquid fuels; includes vacuum gasoil.

Table 7.4.4 Kazakhstan's exports of mazut by country* (thousand metric tons)

7.4.6.1. Product export bans and other administrative controls

One method the government has used extensively to influ-
ence domestic markets and prices is periodic administrative
bans on exports of selected refined products. These typically
apply to light and middle distillates. Originally intended to en-
sure supply for the agricultural sector during its peak demand
seasons (spring planting and fall harvest), these bans have
persisted year after year, and have now become practically
year-round, with only limited amounts of diesel allowed for
export during off-peak demand seasons. The export bans
are now viewed as a tool for achieving broader objectives
than merely ensuring sufficient light products for agriculture.
More specifically, they are seen as a means of preventing: (1)
shortages of oil products in the overall domestic market; and
(2) any resulting spikes in domestic prices.

7.4.6.2. Domestic refined product pricing

Qil product prices have remained regulated in Kazakhstan,
by the Committee for Regulation of Natural Monopolies and
Protection of Competition (KREMiZK, formerly known as
AREM).’92 The government has long set retail prices in the
country. The key piece of applicable legislation is the Law
“On Public Regulation of Production and Circulation of Certain
Oil Products,” adopted in July 2011. The law’s key features
include:

e Setting maximum allowable retail prices for certain oil
products at filling stations. These are set by KREMizZK

For example, an export ban applying to light and middle distil-
lates began on 1 January 2013 and was to last for six months,
but was extended several times, including another six months
from 1 January 2014.°" The most recent extension was for
another six months banning exports of gasoline, kerosene,
and diesel fuel from 1 January 2015. These periodic bans are
likely to remain a feature of Kazakhstan's domestic refined
product market until Kazakhstan’s refinery modernization
projects are completed.

Kazakhstan also imposes export duties on both light and
heavy products, although these do not apply to trade with
fellow Customs Union/Eurasian Economic Union members.
There are no import duties on oil products levied by Ka-
zakhstan.

according to a formula that relates prices of individual
products to international quotations, with changes in pric-
es to occur when certain thresholds have been breached;

e Introduction of the principle of regional distribution of
fuels and lubricants rather than just a single national
market;

e Provision for equal access of oil suppliers/producers to
domestic refineries;

101 These periodic bans no longer apply to trade within the Customs Union/Eurasian Economic Union, as Kazakhstan cannot regulate

inter-union trade with Russia and Belarus.

102 Crude oil prices were theoretically liberalized in Kazakhstan in December 1994, following a similar government decision on refined
products in November 1994; however, oil prices, in fact, remained regulated through various means, such as the periodic use of
special prices for favored consumer groups (especially agriculture) and the introduction of various pricing rules or mechanisms on

refineries or other entities considered “monopoly” suppliers.



e Legislative recognition of a value chain for products that
extends from upstream production through refining to
wholesale and retail;'%3

* Regulatory approval of investment programs and inclusion
of the resulting “investment component” into the estab-
lished cost base for oil products at the refineries.

However, KREMiZK does not always fully comply with the
legislated requirements for setting maximum retail prices. It
often does not adjust prices when the threshold values for oil
prices in the international market have changed, exercising
judgment about particular conditions that arise in the Kazakh
domestic market, such as domestic inflation. For example, in
2013, maximum prices were eligible to be changed six times
due to changes in world prices exceeding the established
threshold values. However, the ceiling prices for regular (A-92)
and normal (A-80) gasolines were not revised, causing their
actual prices to diverge substantially from the values set in
the regulations.

One chronic problem is that Pavlodar, which processes Rus-
sian crude oil (for which import prices essentially vary with
world market quotations), often incurs direct losses from the
sale of oil products. A similar situation has occurred periodi-
cally for product importers. This is because the procurement
prices paid for Russian crude or products are not synchro-
nized with the regulations that set domestic prices for refined
products. This serves as a major impediment to investment
in upgrading and expanding the Pavlodar refinery or other
infrastructure.

Regulating domestic wholesale and retail prices will become
increasingly problematic on several fronts going forward
for Kazakhstan. One is ensuring domestic crude supply for

the refineries: as the KMG-controlled legacy oil production
declines, the national oil company may be unable to com-
pletely supply domestic crude oil demand as it did before.
Therefore, domestic crude prices will need to increasingly
reflect those prevailing in international markets in order to
attract crude from other suppliers. Another issue is securing
sufficient imported products to meet domestic demand, at
least in the medium term during refinery modernization. This
becomes quite difficult if domestic prices continue to be set
below those available in surrounding markets (especially in
Russia): suppliers naturally would prefer to export their prod-
ucts and importers have no incentive to bring products in.
Finally, it affects the incentives for refining investment and
modernization because it distorts domestic price signals.
One key reason for the rather late start for Kazakhstan’s
refinery modernization program is very weak market forces
and contradictory price signals for domestic refined products.
Because price regulation essentially established ceilings for
high-demand light products while keeping a price floor under
mazut, market signals did not reflect relative scarcities.

Kazakhstan's issues in the domestic refined product market
have been brought into much sharper relief by the launch
of the Customs Union, and now Eurasian Economic Union.
These arrangements imply free trade and market-determined
prices. But because these elements remain weak, Kazakh-
stan and Russia have disagreed over the customs and duty
arrangements for crude oil and refined products flowing from
Russia into Kazakhstan, and administrative measures have
been routinely invoked in their refined product trade.

A more sensible arrangement for the longer term would be
for full domestic price liberalization, which would mean that
domestic oil prices would gravitate toward export parity
netback, as they have in Russia (see text box).

Russia’s Key Principle for Domestic Product Prices:

Export Netback Parity

Since the mid-1990s, when the Russian government abandoned direct price controls for crude and petroleum
products and largely liberalized the domestic oil market, export price parity has provided the main mechanism
in the formation of petroleum product prices in the domestic market. This is because a relatively large amount
of products is exported, which essentially clears the domestic market at export parity; i.e., at this price level
refiners are indifferent between selling their products in the domestic market or exporting them. By definition
export price parity occurs when domestic prices are equal to international export prices minus the export tax
and the cost of transportation. In other words, three principal elements determine domestic prices for petro-
leum products: international (export) prices, export duties, and transportation costs. An additional important

element is the ruble-dollar exchange rate.

As a result, domestic prices for petroleum products in Russia have tended to fluctuate in line with interna-
tional prices, separated by a “wedge” comprising export duties and transportation costs. Export duties have
constituted the principal component of this wedge over the past several years, but this is changing now with
the ongoing “tax maneuver” that involves the progressive reduction of export duties. As international prices
increased, export duties increased more than proportionately, expanding the size of the wedge. Likewise, the
collapse of international crude prices in 2008 and 2014 reduced the relative size of the wedge (see Figure

7.4.9 and Figure 7.4.10).104

103 This law also requires accreditation for wholesalers (it sets qualification requirements for access to the oil product wholesale
market), bans sales from one wholesaler to another, and limits any retailer's market share to no more 35% in any given region.
A region in the context of this legislation is defined by the size of the population, so any town or administrative district with over

10,000 residents falls under the 35% rule of this legislation.

104 Transportation costs for gasoline are not displayed in Figure 7.4.10. While a “typical” transportation cost can be derived for crude
oil exports because the of dominance of West Siberia in production and pipeline transportation, the situation for refined products
is not as straightforward due to the number of refineries and the variety of export routes employed for individual products.
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Figure 7.4.9 International versus domestic prices for Russian crude oil
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Figure 7.4.10 International versus domestic prices for Russian gasoline

Transportation tariffs also contribute to the wedge between Russia’s domestic prices and international prices.
However, their magnitude compared to international prices has declined in recent years because growth in

prices outstripped growth in transportation tariffs. Thus, their contribution to the wedge has become less
significant over time.

As part of its responsibility to ensure competition, Russia’s Federal Anti-Monopoly Service (FAS) monitors
wholesale and retail prices for petroleum products in Russia. The FAS has become increasingly assertive in
regulating Russia’s petroleum products market in recent years. Both segments of the value chain are largely
controlled by Russia’s large vertically integrated companies (VICs), and only a tiny fraction (perhaps about 1-2%)
of petroleum products is actually traded at exchanges on a competitive basis.’®> Also many regional product

105 The FAS has been urging oil companies to trade a larger portion of their petroleum products at exchanges, and at one time was
considering a proposal that would require oil companies to trade a certain portion of their products at bourses. Even so, most

Russian oil majors have been recently increasing their involvement at the bourses as a means of self-defense against allegations
of “excessive” prices.



markets within Russia are considered to be dominated by one of the VICs, usually with a market share of over
35%. From FAS's perspective these facts have justified its repeated attempts to intervene in the domestic

products market.

Additionally, some of the deviations in the wholesale price of petroleum products can be explained through the
specific dynamics of the Russian crude and products market. In essence, maintaining product prices close to ex-
port parity is not always under the complete control of Russian refineries (and the VICs overall). This is because:

The acquisition cost for crude has also deviated substantially from export parity. A refinery that faces sud-
den fluctuations in the price of crude oil would likely reflect this in its price offers on its products. This is
particularly the case if the crude prices exceed the export parity level for a certain period. Such a situation
occurred in late 2008, when export duties for crude failed to decline fast enough relative to the drop in
international crude prices. For instance, in November 2008 domestic crude prices were nearly four times
the export parity level. Thus refiners reflected their crude acquisition costs in their own product prices.

Predicting export price parity is not simple. Refineries choose between selling to either domestic or foreign
markets on the basis of relative netbacks (export price parity). The practice is for crude and products to be
sold one or two months in advance, and Russian refiners have to predict what export parity will be when
making their contract offers to either sell products or buy crude. Thus volatility in export prices or exchange
rates as well as other fluctuations, such as in transportation costs, can result in substantial deviations from
expected export parity levels.

Export duties affect prices, but with a lag. Export duties do not fluctuate simultaneously with international
crude and product prices: they are adjusted only with a lag; duties are now set on the basis of price data
for the preceding month (it had been on a two-month period until late in 2008). Since the export parity
level is equivalent to “current” international prices minus export duties (and transport costs, also set with
a time lag), conditions can change rapidly.

Cutting export duties has a “reverse effect” on domestic prices. By reducing the size of the “wedge,” it allows
domestic prices to close the gap with international prices. Given the lag in the adjustment of export duties
to international prices, this has resulted in situations where international prices are declining (along with
export duties), while domestic prices are rising.

Excise taxes may slow the reduction in wholesale prices. Two types of taxes directly affect wholesale prices
of petroleum products: value-added tax (VAT) and excise. As the VAT is set on a percentage basis, it varies
automatically with the ex-refinery price. But the excise tax is a specific tax, set per ton.

7.4.7. Refinery operation and refined product consumption outlook

IHS consumption forecasts show that gasoline and diesel
demand will continue to grow in Kazakhstan, driving up ag-
gregate product demand. In the base-case, apparent gasoline
consumption will grow from 4.1 MMt in 2014 to 6.0 MMt in
2040, and diesel consumption will increase from 5.6 MMt
(2014) to 8.0 MMt in 2040. Aggregate product demand is

expected to reach about 14.1 MMt by 2030 and 15.9 MMt by
2040 (see Figure 7.4.11). These projections are based on the
IHS base-case macroeconomic assumptions that envision
average annual GDP growth in Kazakhstan to 2040 at 3.3%,
with a general assumption of gradually slowing growth over
time, reflecting the larger economic base.



Million metric tons

o w > I
N .
\
k\\\\‘\\\\\\\\\\““"

990 1992 1994 1996 1998 2000 2002 2004

B Throughput

Z Apparent consumption (projected)
Source: IHS Energy

Figure 7.4.11

Although aggregate consumption is expected to increase,
demand growth is projected to be much slower than in
2000-2014 (about 1.2% per year on average for 2015-2040).
This flattening of gasoline demand is the result of slowing
growth in Kazakhstan's car park, which grew to 4,001,000
in 2014 from 1,058,000 in 2000. The slightly higher growth
in diesel consumption vis-a-vis gasoline (1.5% versus 1.4%)
is due to two factors: (1) expanding economic activity that
drives growth in truck shipments; and (2) the eventual retire-
ment of Soviet-era gasoline-fired buses and trucks in favor
of newer diesel-powered vehicles. At the same time, mazut
consumption will continue to decline gradually—while mazut
is essential to Kazakhstan’s mining and heavy industries, de-
mand by these industries is forecast to contract (with some
substitution by gas or coal), with apparent mazut consump-
tion dropping to about 0.8 MMt in 2040.

In Kazakhstan, crude consumption and refinery throughput
are expected to remain closely tied to developments in aggre-
gate domestic demand for refined products because of fairly
limited possibilities for refined product exports. Thus, our
methodology for projecting crude demand begins with pro-
jections of consumption for the four key products of gasoline,
diesel fuel, mazut, and kerosene. In Kazakhstan, gasoline has
traditionally been the “bottleneck” product upon which crude
runs are balanced nationally. For purposes of projecting crude
consumption (refinery operations), we assume that enough
crude oil is delivered to domestic refineries such that gaso-
line demand (which also usually means total demand) can
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Kazakhstan's aggregate refined product balance

be met without resorting to imports, although the country
still exports and imports some products because demand
for the overall product slate is never perfectly balanced by
refinery production.

IHS forecasts predict that refinery throughput will expand to
only 17.0 MMt by 2030 and 18.1 MMt by 2040 (see Figure
7.4.11), mainly because of modernization programs instituted
in the country’s three refineries. This modest expansion in
crude runs is expected to be commensurate with an increas-
ing share of gasoline and diesel fuel in total production, even
as the production of mazut—currently a major Kazakh re-
fined product—declines. In this scenario of limited growth in
domestic demand, the construction of a fourth refinery would
lead to aggregate oversupply and low national refining capac-
ity utilization. The lack of any substantive export markets for
potential Kazakh refined products also must be considered.

Gasoline production in the country is set to expand from
3.0 MMt of production in 2074 to 4.8 MMt by 2030 and 6.2
MMt by 2040, with its share of the output mix rising from
20.3% in 2014 to 28.5% in 2030 and 34% in 2040. Diesel
fuel production is also slated to increase with modernization,
growing from 5.0 MMt in 2014 to 7.3 MMt in 2030 and 8.2
MMt in 2040. Simultaneously, mazut production will contract
from 4.0 MMt in 2014 to 1.7 MMt in 2030 and 1.1 MMt in
2040. Despite this, mazut will still show a slight surplus even
in 2040 (see Figure 7.4.12).
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Figure 7.4.12 Outlook for Kazakhstan's production-consumption balance
for the main refined products

7.4.8. Distribution of refined products

Each of the three major refineries essentially serves a sur-
rounding regional market comprised of several oblasts. Most
primary distribution of products from the refineries (i.e, to
regional fuel depots [neftebazy]) is via rail, although distribu-
tion to immediate surrounding consumers is directly by truck.

Kazakhstan makes only limited use of product pipelines, with
most existing product pipelines being non-operational be-
cause they were built to deliver refined products from Russian
refineries or to neighboring republics when it was all one
country without international boundaries. The main refined
product pipelines include:

e Travniki-Kostanay-Armankaragay: This 445-km pipe-
line is a spur off the main Russian trunk pipeline system
operated by Transnefteprodukt that connects Ufa and
Omsk. It moved diesel, but is no longer operational.

e Ufa-Petropavlovsk-Astana: Petropavlovsk (in North
Kazakhstan Oblast) is on the main Russian trunk pipeline
system between Ufa and Omsk where it crosses Kazakh
territory; some products are offloaded from the main
trunk in North Kazakhstan Oblast after the pipeline re-
opened in 2012 after being closed in 2010 due to issues
involving measuring flow; a 142-km spur pipeline that
moved diesel south to Astana from Petropavlovsk is no
longer working.

e Samara-Uralsk: This 175-km pipeline, which moved
products from the Samara refineries in Russia, has not

been in operation since the end of the Soviet period; some
consideration was given to converting it to move crude/
condensate from Karachaganak at one time.

e Shymkent-Tashkent: This 179-km pipeline was con-
structed in the late Soviet period to serve the large Tash-
kent metropolitan area. It also has not been in operation
since the end of the Soviet period.

Not surprisingly given KMG's ownership of the three main re-
fineries, Kazakhstan’'s wholesale products market is dominat-
ed by the national company through its specialized marketing
subsidiary. There are some other players though, although
handling mostly imported products. Much of Kazakhstan's
wholesale market is comprised of diesel due to the country’s
large agricultural sector.

However, most gasoline is sold retail to consumers through
the filling station network. Kazakhstan has over 4,400 filling
stations that dispensed 3.3 MMt of gasoline in 2014; the
aggregate number of stations has not changed much in the
past decade, although the number of container-type stations
has given way to more permanent stations (see Table 7.4.5).
The average number of stations per thousand vehicles has
dropped considerably in Kazakhstan since the early 2000s,
mainly due to the expansion of the car fleet. The operator of
the largest network of filling stations in Kazakhstan is KMG,
although a number of companies are present in the market,
including several foreign operators.



2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Number of stations* 4186 | 4373 | 4562 | 4583 | 4433 | 4370 | 4308 | 4333 | 4283 4174 4217 4170 | 4425
Stationary 3163 | 3498 | 3783 | 3904 | 3840 | 3839 | 3843 | 3872 | 3838 | 3747 | 3838 | 3850 | 4045
Container 825 686 587 504 452 399 355 312 286 259 235 2N 243
Mobile 198 189 192 175 41 132 110 149 159 168 144 109 137
Stationsper thousand | 59| 58 | 35 | 33 | 25 | 20 | 17 | 16 | 14 | 12 | 12 17 17
vehicles
Car park (thousands) 1062.6 11488 | 1204114053 | 17451 | 21831 |2576.6 |2656.8| 3087.6 | 3553.8 | 3642.8|3678.3 | 4000.1
Retail sales of motor fuels:**
Gasoline (thousand tons) 25734 27145 | 25583 | 34449 | 3526.6 | 33458
Diesel (thousand tons) 898.7 9772 8404 | 1399.6 | 14731 | 1380.0
LPG (thousand tons) 86.9 109.5 90.1 173 1315 131.3

* Including gas filling stations for LPG.
** Includes retail sales to both individuals and businesses.

Source: Kazakhstan statistical agency

Table 7.4.5 Filling station operations in Kazakhstan

Key Recommendations

e Completion of modernization of the three main refineries
in Kazakhstan is critical; during this current downcycle for
the oil industry and KMG, with greatly reduced revenues,
this area of investment must be recognized as one of the
company’s highest priorities for capital expenditure.

e Undertake a phased relaxation of current domestic pricing
regulations to allow domestic crude prices to rise to ex-
port netback parity. In time, this will provide sufficient in-
centive for crude producers to supply domestic refineries.

— Other special incentives being considered to get pro-
ducers to supply domestic refineries over imports,
such as extending exploration and production rights,
are likely to be less effective; they also tend to distort
the domestic oil market.

With Kazakhstan's available export capacity for crude oil,
and with the CPC expansion being completed, incremental
crude production should be able to find a cost-effective
export route, allowing the domestic market to clear at ex-
port netback parity with international prices (minus trans-
port/insurance/loading charges and export duties). In turn,
domestic product prices should be de-regulated, allowing
them to reflect the resulting domestic price of crude and
also the price of competing fuels, such as natural gas.

To allow domestic market forces to operate effectively,
the government needs to end the practice of periodic bans
of refined product exports; after refinery modernization
is completed, it should also completely liberalize product
imports within the larger integrated economic space of
the EEU.



7.5. Hydrocarbon Taxation in Kazakhstan

7.5.1. Key points

e Kazakhstan's Tax Code (introduced in January 2009) em-
ploys an approach that includes multiple tax instruments
as opposed to just one or two; it also includes levies on
both sales and profits. This combination has the potential
to provide a greater balance of interests between the
producers and the government over the life of a project.
Major taxes that apply in the fiscal regime include corpo-
rate income tax, rent tax on exports, bonuses, a mineral
extraction tax, excess profit tax, and an export duty. This
regular fiscal regime is in force for almost all existing
subsurface users, with the few exceptions being those
production-sharing or similar long-term agreements that
came into effect prior to January 2009.

e But there are a number of problematic aspects to Kazakh-
stan’s existing tax regime. Kazakhstan's overall tax take

for upstream projects is relatively high by international
standards. The tax instruments also are structured to en-
sure early revenue for the government before profitability
has been assured for the producer. This means that the
tax burden is not proportional to the risks born by the in-
vestor, particularly at different stages of the project cycle.

e Although new PSAs are no longer allowed under the new
Tax Code, offering a versatile stable contractual frame-
work can be attractive to both the contractor and govern-
ment since it can be adjusted to suit particular project cir-
cumstances without changing the overall fiscal framework
for the country. Kazakhstan should, in particular, consider
establishing a stable long-term contractual framework
for large, high-risk projects with long gestation periods
for investment, such as for offshore blocks.

7.5.2. Overview of developments in hydrocarbon tax legislation

Since independence, Kazakhstan has sought to improve its
hydrocarbon tax legislation to help provide a stable and com-
petitive business climate to attract a diversity of international
investors needed to develop its hydrocarbon resources. At
the same time it has sought to ensure that the state, as re-
source owner, receives an appropriate share of the economic
rent generated from extraction of oil and gas. Kazakhstan
has generally been cautious when introducing tax changes.
But after a decade of rising oil prices in global markets and
with oil prices reaching unprecedented levels in the period
before 2008, the government decided to introduce a new
Tax Code that would increase budget revenues by signifi-
cantly increasing the tax burden on the oil and gas industry.
The new Tax Code went into effect on 1 January 2009.196 A
more predictable taxation regime certainly can foster a more
stable operating environment, which is important in terms
of the challenging situation currently facing investors in Ka-
zakhstan. The Tax Code also was introduced to foster other
national goals, such as the development of an oil service and
support industry.

Kazakhstan's 2009 Tax Code was a major step in establishing
a clearer framework for taxation of the energy sector, lead-
ing to greater certainty and transparency in Kazakhstan's
taxation structure. But the timing of such a major change in
hydrocarbon taxation was somewhat inauspicious, coming
during the great global recession and financial crisis, with
global oil prices falling from highs of about $130 per barrel in
mid-2008 to only about $40 per barrel in early 2009.

As an investment destination, Kazakhstan is characterized by
significant resource commercialization risks that other world-
class hydrocarbon resource holders do not face. In particular,
Kazakhstan's land-locked geography makes it dependent on
either Russian-owned pipelines or on its ability to secure
investment to build alternative transportation routes (usually
trans-national) in order to ship its oil and gas to international
markets. Such sizable transportation outlays naturally erode
the availability of some of the petroleum sector rents, leaving
less to be collected by the Kazakh government.

Major Milestones in the Evolution

of Kazakhstan's Hydrocarbon Taxation

e 1991: Even before the end of the Soviet period and Kazakhstan's official independence, the country’s first
main contract with a major international oil company was negotiated by the Kazakh government. The
contract established three types of payments: a fixed bonus-type payment ($20 million the first year, $30
million the second year, and $40 million the third and fourth years); a base royalty-type payment (18%
after four years applicable on gross revenues at the wellhead net of transportation and marketing costs,
non-well associated operation costs, and depreciation of non-well facilities); and an additional profit-based
payment (at a rate of 25% of the same adjusted gross revenues) if the nominal rate of return exceeds 17%.

e 1991: Three types of bonuses were established for oil and gas contracts (signing, commercial discovery,
and mining), and a maximum corporate income tax of 30% was introduced.

106 The Tax Code is Law No. 99-1V of the Republic of Kazakhstan, dated 10 December 2008.



e 1995: A Tax Decree was issued that introduced an excess profits tax (which included four different rates
applicable to specific thresholds stipulated in individual contracts, applicable when the project has an
internal rate of return exceeding 20%); ring fencing for upstream projects also was introduced.

e 1996: The Petroleum Law was issued, which included a tax stability clause.

e 1997: Amendments to the (1995) Tax Decree were issued: royalties and the signature bonus became
deductible from corporate income tax and the excess profits tax; the commercial discovery bonus and the
mining bonus were repealed; also the tax stability provision was repealed (with certain exceptions related

to international treaties).

e 2002: Kazakhstan's first Tax Code was issued, which codified much of previous tax developments but
repealed in its entirety the tax stability clause for contracts signed after 31 December 2001.

e 2009: New Tax Code issued.

7.5.3. Kazakhstan's subsurface use legislation

The new Tax Code is one of several major laws that govern
the economic terms established in a subsurface use contract
in Kazakhstan. The other is the Subsoil (Subsurface) Use Law,
which contains the basic legal framework for granting, using,
and assigning or terminating rights to a subsurface user.’°”

Qil, gas, and other mining companies in Kazakhstan are re-
ferred to as “subsoil users” and enter into “subsoil use con-
tracts” to acquire rights to exploit the mineral resources
of the country, including oil and gas. There are two types
of subsoil use contracts in Kazakhstan: production-sharing
agreements (PSAs) or the regular contract regime. There

were only a limited number of PSAs (or similar long-term
agreements) concluded prior to 2009, and these were es-
sentially “grandfathered” under the new Tax Code.’®® But
since 2009, PSAs are no longer possible. Furthermore, the
Tax Code states that the Code alone may establish provisions
concerning the payment of taxes and levies relating to subsoil
operations in Kazakhstan; separate agreements with the
government of this type are no longer allowed. Other than
the tax provisions established in the Tax Code, there are no
special tax holidays in Kazakhstan's legislation for oil and gas
producers (subsoil users).

Overview of Key Legislation Affecting Kazakhstan’s Oil

and Gas Industry

The legislation passed in the late 1990s as Kazakhstan attempted to attract foreign investment into the oil and
gas sector has been gradually replaced over the past decade by tougher legislation governing taxes, subsurface
licenses, gas flaring, asset sales, local content, transfer pricing, and other areas.

e In January 2009, a Tax Code was introduced which contained stricter provisions than the previous tax
legislation. License holders, including projects operating under PSAs, were pressured to amend their tax
provisions in accordance with the 2009 Tax Code. Producers challenged the policy as an erosion of tax
stability, though many producers (largely those without PSAs) eventually were forced to comply.

e InJuly 2010, the new Law on Subsurface and Subsurface Use took effect, replacing three previous pieces
of legislation: the Petroleum Law of 1995, the Subsurface Law of 1996, and the PSA Law of 2005. The
producers’ reactions to the new legislation were mixed:

— The new subsurface law provides better integration of laws and regulations and clarifies the authority

of different state agencies.

— But the new legislation allows combined exploration and production (E&P) contracts to be granted
only in a few instances. The new procedure is to grant just an exploration contract and then producers
need to re-apply for a production contract post-discovery (which may not be granted); this provision

107 That is, Law No. 291-1V of the Republic of Kazakhstan on Subsurface and Subsurface Use, dated 24 June 2010. Law No. 2350 of
the Republic of Kazakhstan on Petroleum (of 28 June 1995), that had been in force previously, was superseded.

108 According to the former Minister of Energy, Saut Mynbayev, Kazakhstan had concluded 16 production-sharing contracts before
the new Tax Code went into effect, out of a total of over 600 subsurface use contracts.



was amended in December 2014 in an update to the Subsoil Law, where the subsoil user is granted an
exclusive right to transition from exploration to a production license.

— The new law also severely limits the use of PSAs.

— The Subsurface Law reinforces the state’s priority right regarding asset transfers and imposed stricter

procedures.

e Inearly 2012, the Law on Gas and Gas Supply was passed, which sets forth details on gas utilization and

processing.

7.5.4. Tax stability in Kazakhstan

The tax regimes for the small number of existing PSAs are
stable under the provisions of the Tax Code provided that
they have undergone a “tax expert evaluation’—essentially
a review by the tax authorities to ensure that the tax terms
in the PSA comply with the law in force at the time the PSA
became effective. The tax regimes established in other types
of contracts are not stabilized except for cases where such

contracts were approved by the President of the Republic of
Kazakhstan (meaning essentially the unusual joint venture
contract for the Tengiz project). Stabilized contracts can be
changed by mutual agreement between the parties, howev-
er, if current terms should become more favorable than the
earlier established ones.

7.5.5. Other tax-related issues: ring-fencing, accounting rules, and transfer pricing

Oil and gas production activities are ring-fenced from down-
stream activities and from each other (i.e., segregated con-
tract by contract) for tax purposes. That is, the tax regime
of a subsurface use contract applies to activities that are
carried out within the framework of the contract and that
meet the definition of subsurface use in the Subsurface Use
Law. The Tax Code implies that the tax boundary occurs af-
ter the extraction and primary processing stages, i.e., initial
stabilization.

The Tax Code contains detailed requirements for tax policy
and a set of tax registers that provide the bridge from the
underlying accounting records to the tax returns. Account-
ing records are maintained in accordance with the Law on
Accounting and Financial Reporting, which requires most
companies to prepare their financial statements under the
rules of the International Financial Reporting System (IFRS).

7.5.6. Taxes applicable to subsurface users

Governments can collect revenue from the oil and gas sec-
tor through a number of tax and non-tax instruments. Most
countries collect the government’s share either through pro-
duction-based or profit-based instruments. In some countries,
the government also participates more directly in projects
through an equity interest.

Because each of the various tax instruments has different ad-
vantages and disadvantages, multiple fiscal instruments are
often employed in an effort to achieve a balance of interests
between the producers and the government over the life of
the project. For example, production-based instruments, such
as a royalty applied per ton or per barrel, can ensure that the
government receives at least a minimum payment for its min-

Through transfer pricing, a taxpayer seeks to minimize in-
come and maximize deductible expenditures in high-tax juris-
dictions or sectors, such as by moving revenue from upstream
to downstream activities when selling crude oil at reduced
prices to affiliated trading intermediaries or refineries. A prior
transfer pricing law proved difficult to apply to transactions
involving products for which market price quotes were not
available, and was even more difficult to apply to service
transactions. To remedy the situation, Kazakhstan adopted a
new transfer pricing law, which entered into force in 2009.7°°

Kazakhstan's current transfer pricing legislation has wide
applicability for all businesses, but the impact for subsurface
users is particularly broad. The transfer pricing rules poten-
tially apply to all cross-border transactions, and in the case
of subsurface users, it also applies to domestic transactions.

eral resources. They also provide up-front or early revenues
for the government (because revenue is received as soon as
production begins). They also have the advantage of being
relatively simple to administer. But they have the disadvan-
tage of raising the marginal cost of production, so they may
discourage development of marginal reserves and can lead
to early abandonment of still-producing assets, particularly if
the royalty is set relatively high. An additional drawback is that
royalties are often only a deductible expense in determining
taxable income in the home country for investors and are not
allowed as a foreign tax credit against the home country’s
income tax. On the other hand, while profit-based instru-
ments allow the government to share in the upside of highly
profitable projects, they also increase the government’s risk

109 The Law of the Republic of Kazakhstan, No. 67-1V on Transfer Pricing, of 5 July 2008, regulates transfer pricing. Transfer pricing
in Kazakhstan also is regulated by several subordinate legal acts or instructions.



by deferring revenue to later in the project, and there may not
be any revenue at all if the project ends up being unprofitable.

Kazakhstan employs an approach that utilizes several differ-
ent tax instruments. The generally applicable fiscal regime in
Kazakhstan for exploration and production contracts in the
petroleum industry consists of a combination of corporate

Applicable tax

income tax, rent tax on exports, bonuses, and a mineral ex-
traction tax (see Table 7.5.1). The regular fiscal regime is in
force for almost all existing subsurface users. The exceptions
are those PSAs that came into effect prior to 1 January 2009
and special contracts specifically approved by the President
of Kazakhstan.

Rate/taxable base

Bonuses (signing and commercial discovery)

Variable

Mineral resource extraction tax (MRET)

0.5% to 18%

Excess profit tax (EPT)

0% to 60%

Rent tax on exports

0% to 32%

Payment for compensation of historical costs

Variable

Excise tax on crude and gas condensate

0 tenge per ton

Value-added tax (VAT)

12%

Crude oil export duty

Levied per ton; currently at $60 per ton
(from March 2015)

Land tax

Usually immaterial for oil and gas producers

Property tax 1.5%
Environmental fees Variable
Other fees (e.g., fee for use of radio frequencies, )
) Variable
fee for use of navigable waterways)
Other taxes and payments Variable

Source: Kazakhstan Tax Code

Table 7.5.1

7.5.6.1. Mineral resource extraction tax

The mineral resource extraction tax (MRET) was introduced
as part of the new Tax Code in January 2009, replacing the
previous royalty system. MRET is a royalty-type tax applica-
ble to crude oil, gas condensate, and natural gas production.
Kazakhstan uses ad valorem rates that escalate based upon
the annual production volume of the subsurface user, varying

Taxes applicable to subsurface users in Kazakhstan

between 5% and 18% of sales revenues (see Table 7.5.2).
Different rates also apply depending on whether the output
is exported or sold domestically. Since the royalty rates that
previously applied varied only between 2% and 6% of reve-
nues, the overall level of taxation is much higher under the
new MRET.""®

110 The Tax Code allows the government to administratively lower the MRET for selected high-cost or “hard-to-recover” fields or projects
on a case-by-case basis. Initially, applications for relief were accepted only from companies where production was unprofitable.
A special commission exists to review each individual application. For example, the Karazhanbas field (in Mangistau Oblast) was
recently reclassified as a low-profitability, high-viscosity, high water-cut, marginal, and worked-out field. Under a resolution signed
by the Prime Minister (18 June 2014), the MRET for the field was set at only 0.5%.



Volume of annual production
(thousand metric tons)*

MRET rate**

Up to 250 5%
251-500 7%
501-1000 8%
1001-2000 9%
2001-3000 10%
3001-4000 11%
4001-5000 12%
5001-7000 13%
7001-10,000 15%
Over 10,000 18%

* For crude oil or gas condensate.
** Applicable rate since 1 January 20171.

Source: Kazakhstan Tax Code

Table 7.5.2 Ad valorem rates for the mineral resource extraction tax in Kazakhstan

The taxable base for MRET is the value of production. On
export sales, the value is based on world prices without ad-
justments (i.e., for transportation costs or quality differences).
The export value of crude oil (and gas condensate) is deter-
mined as the arithmetic mean of daily quotations for each of
the Urals Blend Mediterranean or Dated Brent prices for the
tax period in question.” Therefore, the MRET increases for
any given producer with international oil prices (see Figure
7.5.1). The export price for natural gas is determined as the
arithmetic mean of daily quotations as well."? For natural gas
that is exported, a flat rate of 10% applies.

The ad valorem rates (in Table 7.5.2) are reduced by 50% if
the production is sold (and refined/processed) domestically
in Kazakhstan either by the producer or by a purchaser. There
are special rules for the calculation of the domestic value in
such cases. If the gas is sold in the domestic market, then
rates are reduced to between 0.5% and 1.5%, depending on
the level of annual production by the subsoil user.

T These prices are determined on the basis of information published in the Platts Crude Oil Marketwire, or if that source does not
provide the necessary price information, then the Argus Crude source is used.

112 The quotations are to be taken from Zeebrugge Day-Ahead for the tax period in question on the basis of information published
in Platts European Gas Daily. If that source does not provide the necessary price information, then Argus European Natural Gas

is to be used.



T
g
5 40
=)
@
w35
K3
T
[ i
30
25
20
15
10
5
0
20 30 40 50 60 70
W MRET

Source: IHS Energy (calculations)

80

100 110 120 130 140 150

International oil price (dollars per barrel)

Bl Exportrent tax

Figure 7.5.1 lllustrative export rent tax and MRET in Kazakhstan for a typical oil producer

7.5.6.2. Bonuses

Bonuses are perhaps the most troublesome fiscal instrument
for investors because the payment is made up front, well before
production even begins, and in many cases even before a dis-
covery has been made. Because of the timing of the payment,
bonuses can have a deleterious effect upon project economics,
particularly if they are sizable. But they have the advantage of
ensuring some up-front revenue for the government and may
incentivize companies to explore and develop contact areas
more rapidly. But in general, sizable up-front bonuses are usually
suitable only in highly prospective areas where there is strong
competition among investors for petroleum rights.

The Tax Code includes two types of bonuses that subsurface
users are expected to pay in Kazakhstan: a signature bonus and
a commercial discovery bonus.

The signature bonus is a lump-sum payment paid by a subsur-
face user for the right to use the subsurface. For oil exploration
contracts where reserves have been officially estimated and
approved, the bonus is a fixed amount of 2,800 MCI (equivalent

7.5.6.3. Excess profit tax (EPT)

EPT is calculated and paid on an annual basis rather than pay-
as-you-go like most other upstream taxes. The tax is paid at
progressive rates applicable to the portion of net income that
exceeds 25% of relevant expenses. The taxable tranches are

to approximately 5,549,600 tenge or $20,400 at the current
exchange rate)."** For oil production contracts where reserves
have not been approved, the bonus is a fixed amount of 3,000
MCI (5,946,000 tenge or $21,860). If reserves have been ap-
proved for the tract above a certain threshold size, the bonus
is calculated by a formula that applies a rate of 0.04% to the
approved reserves and 0.01% to the provisionally approved
reserves, but not less than 3,000 MCI.

The commercial discovery bonus is a one-off payment paid
by subsurface users when a commercial discovery is made on
the contract territory. The base for calculation of the commer-
cial discovery bonus is defined as the value of the extractable
minerals subsequently approved by the competent state au-
thorities. The value of the mineral resources is determined
using the market price established at the International (London)
Petroleum Exchange in Platts Crude Oil Marketwire. The rate
of the commercial discovery bonus is fixed at 0.1% of the value
of proven extractable resources.

derived by applying ratios to the deductible expenses. The EPT
becomes significant for most Kazakh producers only in a high
oil price environment (about $100 per barrel or higher).

113 MCI (or Monthly Calculation Index) is established in Kazakhstan's budget law. Since 1 January 2015 it was established in the Law
on the Republican Budget for 2014-2016 No. 149-V, dated 3 December 2013, at 1,982 tenge.



Relative Tax Burden for Producers in Kazakhstan

Calculation of the tax burden on the oil industry is naturally a complex issue. It varies over the life cycle of any
given project, usually with limited tax payments during the exploration phase compared to more substantial
payments when in full production. Different rates of tax depreciation also affect the tax burden. While relief will
generally be available under all the regimes, there will be important timing differences. To measure the relative
tax burden between countries, for example, PwC uses the approach of a “model company” that is employed
in each tax jurisdiction to give a snapshot of the tax burden in a particular year. This same model company is
used to provide a comparison between countries and over time.''* The specific measure employed by PwC is
what is known as the Total Tax Rate, a measure of the cost of all taxes borne by a company in relation to its
profit before all those taxes." According to this indicator, Kazakhstan ranks third highest within a peer group
of major oil producers, at over 67%, with only Norway and Nigeria’s joint venture regime showing a higher
Total Tax Rate (see Figure 7.5.2).
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Figure 7.5.2 Total tax rate for a model company in selected countries (December 2013)

114 PwC's model company is an abstract derived as an average of large global E&P companies. It has the following general charac-
teristics:
Gross profit margin 75%
Net profit margin before taxes 54%
Annual production of 9.6 million barrels (1.3 MMt) of oil in the country in question.
Net book value of assets at 60% of revenues
- Fixed asset additions (upstream) of 16% of net book value.
These data were sourced from annual reports, with the relevant averages calculated. There are several limitations to this particular
approach. These include:
- The model company does not reflect specific characteristics typical for a company operating in any particular country, such as
Kazakhstan, or for a company at the exploration phase.
The size of the company may be considered large in some countries and modest in others.
The model company reflects operations measured for only one year, assumed at full production. Tax depreciation is a snapshot
in a single year and does not take account of the fact that a country with a lower tax burden as a result of tax depreciation in
the year in question will have a higher tax burden in subsequent years.
The output does not provide a definitive assessment of the cost of paying taxes in any particular country. However, it allows the
tax burden in the selected countries to be compared on a like-for-like basis.

115 See PwC, KazEnergy: A Comparative Study of Oil Tax Regimes, October 2014.



Alternatively, KMG E&P can be used as a more specific example of the relative tax burden on an upstream
producer in Kazakhstan subject to the regular tax regime (see Figure 7.5.3). When international oil prices are
between $60 and $110 per barrel, the overall tax burden on the company is only on the order of 45-50%. But
KMG E&P’s main producing assets, UzenMunayGaz and EmbaMunayGaz, are relatively mature, and the com-
pany’s tax burden reflects this. Oil production has been underway for several decades, with output expected
to remain in long-term secular decline going forward. The company spends about $700 million per year in
capital expenditures (capex), of which it spends about $100 million on exploration at its core assets, which it
funds out of its existing cashflow.

The picture for a “new” project, which Kazakhstan would like to see developed in its upstream industry, would
be quite different. A new producer would likely have additional tax outlays, such as compensation for historical
expenditures by the state and various bonus payments, none of which would be applicable to KMG E&P. Hence,
for a new project in Kazakhstan, the tax burden would be much higher, about 85%, which is among the highest
in the world (see Chapter 5).
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Notes: Assumes export duty rate of $80 per ton. Calculations based on varying oil prices and 2013 KMG E&P cost structures (exclud-
ing non-operating income/expenses and unusual/extraordinary items). Transportation costs calculated for June 2014 as average of
Atyrau-Samara pipeline and Aktau-Makhachkala-Novorossiysk combined costs plus marine freight Novorossiysk-Augusta.

Figure 7.5.3 Hypothetical tax burden in Kazakhstan at different international oil prices for KMG

The net income is calculated as aggregate annual income deductions such as accelerated depreciation for fixed assets.
less relevant expenses and corporate income tax (CIT) (plus The tax is calculated by applying specific rates to the tranch-
Kazakhstan’s special profit tax that applies to branch offices). es of excess income, each tranche being allocated the mar-
For the purposes of EPT, the relevant deductions are the ginal net income determined as a percentage of deductions
same as those deductible for CIT purposes plus additional until total net income is allocated (see Table 7.5.3).



Net income allocation schedule Pct. for calculating marginal Excess profit
for EPT, pct. of deductions net income allocation for EPT tax rate (%)
Less than or equal to 25 25% Not set

From 25 to 30 5% 10%

From 31 to 40 10% 20%

From 41 to 50 10% 30%

From 51 to 60 10% 40%

From 61 to 70 10% 50%

Over 70 Any excess 60%

Source: Kazakhstan Tax Code

Table 7.5.3 Calculation of excess profits tax in Kazakhstan

Special rules apply to determine the taxable object if the hy-
drocarbons are processed prior to sale, such as refining crude
oil into gasoline, or raw natural gas into dry, pipeline-quality

7.5.6.4. Rent tax on exports

The rent tax on exports is paid by legal entities and indi-
viduals that accrue sales from the export of crude oil, gas
condensate, and coal. The tax base is determined as the value
of the exported crude oil and gas condensate based on the
same tax valuation standard as for MRET upon export. The

gas. In such cases, though, it is unlikely that an EPT liability
would actually arise.

tax rate ranges from 7% to 32% and is applied once the world
price for crude oil and gas condensate exceeds $40 per barrel
(see Table 7.5.4).1¢ |t also increases with higher international
oil prices (see Figure 7.5.1).

Market price of crude Rate
Up to US$20 per barrel 0%
Up to US$30 per barrel 0%
Up to US$40 per barrel 0%
Up to US$50 per barrel 7%
Up to US$60 per barrel 11%
Up to US$70 per barrel 14%
Up to US$80 per barrel 15%
Up to US$90 per barrel 17%
Up to US$100 per barrel 19%
Up to US$110 per barrel 21%
Up to US$120 per barrel 22%
Up to US$130 per barrel 23%
Up to US$140 per barrel 25%
Up to US$150 per barrel 26%
Up to US$160 per barrel 27%
Up to US$170 per barrel 29%
Up to US$180 per barrel 30%
Up to US$190 per barrel 32%

Up to US$200 per barrel and above 32%

Source: Kazakhstan Tax Code

Table 7.5.4 Rent tax rates on exported crude and condensate from Kazakhstan

116 The tax base of the rent tax on export for coal is the actual volume of exported coal, and the tax rate is 2.1%.



7.5.6.4.1. Crude Oil Export Duty

Russia has used export duties since the end of the Soviet
period as a fiscal tool, maintaining a wedge between inter-
national (export) prices and domestic prices (creating an in-
centive to process raw materials before export), and allowing
the increasing margin from high oil prices to accrue to state
coffers rather than to producers. Kazakhstan already had
an existing levy (since 2003) that specifically applied to oil
exports, in the export rent tax. But as oil prices continued to
rise in 2007-2008, Kazakhstan also decided to introduce an
export duty as well. Export duties apply to 206 items, mainly
crude oil, petroleum products, and nonferrous and ferrous
metals, but also to wool and hides.

In April 2008, as Brent reached $104.8 per barrel, the govern-
ment approved an export duty of $15.81 per barrel ($109.91
per ton).""” The introduction of the export duty was appar-
ently driven by several elements of state policy beyond simply
collecting more revenue. First, by creating a wedge between
export and domestic prices, the duty could potentially di-
vert more crude oil into the domestic market than would
otherwise be the case. This also represented an attempt to
hold down rising prices for refined products in the domestic
market.

$US/ton

It was not immediately clear which producing companies
had to pay the export duty. Also, in 2008, before the Tax
Code went into effect, producers were entitled to reduce the
amount of export duty they paid by the amount of the rent
tax on exports that they paid (see Figure 7.5.4). The gov-
ernment indicated that companies operating under subsoil
use contracts with certain exemptions (i.e., PSAs with tax
stabilization clauses) were not obliged to pay it at all. Then
the government indicated that companies operating under
production-sharing agreements were exempt from the export
duty at least until the January 2009 Tax Code was enacted.
A total of 38 crude oil producers ended up being liable to pay
the new tax in 2008. In effect, however, the export duty fell
primarily on KMG E&P as well as on smaller producers not
covered by PSAs but operating under the regular tax-and-roy-
alty regime. Some of the smaller producers were even forced
to shut in production because the export duty was so large
as to make production unprofitable. However, in response to
producers’ complaints as oil prices fell but costs remained
high, the government ultimately reduced the level of duty to
avoid an overall decline in production.

e — — — e (rude oil, for producers not paying export rent tax

o——— (rude oil, for producers paying export rent tax

e——— Light oil products

Source: Announcements from Government of Republic of Kazakhstan

Heavy oil products

Figure 7.5.4 Oil export duties in Kazakhstan

The subsequent collapse in oil prices in international markets
in the second half of 2008 ultimately led to the suspension of
the export duty altogether. The duty was subsequently rein-
stated in 2070, but at a much lower level of $20 per ton, and
was raised to $40 per ton in January 2011. Also, from 2010,
producers paid both types of taxes on oil exports, with the
export duty being the same rate for all (see Figure 7.5.3). The
duty applies to all oil exporters, except those producers with
a tax.stabilization clause. These are mostly those operating

under a PSA executed before 1 January 2009, but there are a
few producers operating under normal subsoil use contracts
that also have exemptions from paying export duties.

From April 2013 the rate was $60 per ton of crude oil, which
was raised to $80 per ton in March 2014. In March 2015 the
export duty was reduced to $60 per ton. The export duty
rate mechanism is not set in the Tax Code, but is set directly
by the government. The Ministry of National Economy of the

17 The term “export duty” is used interchangeably with tax; however, the two terms differ. Duty is another name for an excise, which

is levied either ad valorem (per value) or per physical unit.



Republic of Kazakhstan revisits the level of export duties
on a quarterly basis, evaluating oil prices in global markets,

particularly trends in domestic prices for refined products.

7.5.6.5. Payment for compensation of historical costs

Since 2009, the payment for compensation of historical costs
has been included in the list of obligatory payments to be
made by a subsurface user to the state budget. Previously,
this was probably a negotiable item applicable to certain
projects. It is a fixed payment to compensate the state for

7.5.6.6. Corporate income tax (CIT)

Corporate income tax currently is set at a rate of 20% for all
companies in Kazakhstan on their taxable income. Taxable
income is calculated as the difference between aggregate

7.5.6.6.1. Deductions

All expenses incurred by a taxpayer and related to conduct-
ing activities aimed at generation of income are deductible
for CIT purposes. Examples of expenses that are allowable
deductions are:

e Interest expenses (within limits).

e Contributions to the decommissioning fund. The proce-
dure for making such contributions and the amount are
established in the subsurface use contract.

e Expenditure on geological studies, and exploration and
preparatory operations for extraction of mineral resourc-
es.

e Expenditures on research and development, scientific, and
technological works.

e Expenses incurred under a joint operating agreement
(based on information provided by the operator).

e Business trips and representative expenses.

e Foreign exchange losses (when foreign exchange losses
exceed foreign exchange gains).

e Insurance premiums (except for those paid according to
accumulative insurance contracts).

e Amounts paid to redeem questionable payables previously
written off as income.

e Questionable receivables not redeemed within three years.

e Taxes paid (except for the taxes already excluded prior to
determining aggregate annual income, income tax paid in
Kazakhstan and in other countries, and EPT).

7.5.6.6.2. Dividends

Dividends distributed by a local subsidiary to a local parent
company are tax exempt for companies. Dividends distributed
abroad by subsurface users are subject to 15% withholding
tax (usually reduced by international tax treaties with most

geological survey, exploration, and development costs of the
contract territory incurred before the subsurface use contract
was concluded. The obligation is based upon the date when
the agreement is concluded between the subsurface user and
authorized state body on subsurface usage.

annual income (after certain adjustments) and statutory de-
ductions.

e Fines and penalties, except for those payable to the state
budget.

e Maintenance or current repair expenses.
o Capital repair (within the statutory limits).

e Expenditures actually incurred by a subsurface user with
respect to training Kazakh personnel and the development
of the social sphere (within the amounts stipulated in
subsurface use contracts).

Geological studies, exploration, and preparatory operations
for production of useful minerals incurred prior to the start
of production following the commercial discovery include the
following: appraisal, preparatory work, general and admin-
istrative expenses, and costs associated with the payment
of bonuses. These costs, together with expenditures on pur-
chases of fixed assets and intangible assets (i.e., expenditures
incurred while acquiring rights to geological exploration, de-
velopment, or extraction of mineral resources), form a sep-
arate depreciation group. These costs may be deducted by
declining balance depreciation at a rate not exceeding 25%
after production begins following the commercial discovery.
Expenses incurred after production starts are included in the
same group to increase its residual value if under IFRS such
expenses are capitalized into the value of assets already
included.

In the case of a farm-in, the cost of acquiring a subsurface
use right should be capitalized. Upon farm-out, the subsurface
user is liable for tax on any capital gains.

The Tax Code also provides for certain expenses to be de-
ducted directly from taxable income up to 3% of the taxable
income, such as sponsorship aid and charitable contributions
(subject to certain conditions).

countries to 5%). Branches of foreign legal entities are sub-
ject to an equivalent branch profit tax at the same rates, but
applied to undistributed profit after deduction of CIT.



7.5.6.6.3. Capital Allowances

Allowances are available for CIT and EPT. For tax depreciation
purposes, fixed assets are split into four groups, which are
depreciated at different rates (see Table 7.5.5). Fixed assets
include:

e Fixed assets, investments in real estate, intangible assets,
and biological assets recorded in accordance with IFRS
and Kazakhstan accounting standards.

e Assets with a useful life exceeding one year, manufac-
tured and/or acquired by concessionaries under concession
agreements.

e Assets with a useful life exceeding one year that are social
infrastructure.

e Assets with a useful life exceeding one year which are in-
tended for use in activities that are directed at the receipt
of income and were received by a fiduciary for fiduciary
management purposes under a fiduciary management
agreement.

Maximum depreciation

Group Type of fixed assets rate (%)
| Buildings, structures (except for oil and gas wells and transmission 100
devices) °
Il Machinery and equipment, except for that used for oil and gas production 25%
] Office machinery and computers 40%
v Fixed assets not included in other groups, including oil and gas wells, 150
transmission devices, machinery and equipment of oil and gas production °

Source: Kazakhstan Tax Code.

Table 7.5.5 Capital allowances in Kazakhstan

7.5.6.6.4. Carry Forward of Losses

Tax losses relating to subsurface use contracts can be carried forward for up to 10 years.

7.5.6.7. Excise taxes

Excise taxes are levied on the sales of certain goods manu-
factured within the country or imported for use in the country.
Fuels subject to excise tax in Kazakhstan include motor gas-
oline (excluding aviation gasoline), diesel fuel, and crude oil/
gas condensate. Currently, crude oil and gas condensate have
zero excise tax. Excise taxes are fixed in the Tax Code itself
rather than set by the government as they were previously.
Since January 2009, these have been set at 5,000 tenge per

7.5.6.8. Indirect taxes: VAT

A European Union-style value-added tax (VAT) applies in
Kazakhstan on all sales between companies. The VAT rate
has been gradually reduced from 20% in the 1990s to 12%
currently. Crude oil, natural gas, gas condensate, and refined
products sold within the territory of Kazakhstan are subject
to 12% VAT. Export sales of crude oil, natural gas, gas con-
densate, and refined products are not subject to VAT.

Under the Tax Code, international transportation services
(including transportation of oil and gas via trunk pipelines) are
subject to zero-rated VAT. But VAT is applicable on domestic
transportation services (i.e., on oil and gas destined for the
domestic market).

ton on gasoline and 600 tenge per ton on diesel fuel."'® These
are the total rates that apply to retail prices. Refineries pay
excise taxes at a rate of 4,500 tenge per ton for gasoline and
540 tenge per ton for diesel on all their domestic sales. Retail
sellers are responsible for excise of the remaining 500 tenge
per ton for their gasoline sales and 60 tenge per ton for their
diesel sales. If refineries engage in direct sales to consumers,
then they pay the entire excise amount.

The applicability of Kazakhstan VAT is determined based on
the deemed “place of supply.” If the place of supply is deemed
to be outside of Kazakhstan, the underlying supply is not
subject to Kazakhstan VAT. It is important to note that under
this rule, a service may be physically performed outside of
Kazakhstan, but deemed to be supplied inside Kazakhstan
for VAT purposes. Examples of services taxed in this way
include services related to immovable property located in
Kazakhstan, or a consulting service performed outside of
Kazakhstan for a customer inside Kazakhstan. The rules
determining “the place of supply” that apply to goods are
generally as follows:

118 At the current exchange rate, this amounts to about $17 per ton for gasoline and $2 per ton for diesel. This would be the equivalent
of about 3.4% of the current retail price of gasoline and 0.4% of the retail price of diesel fuel.



e The place where transportation commences, if goods are
transported; or

e The place where goods are transferred to the purchaser
(including a physical transfer or a transfer of rights).

For works and services the rules that apply are:

e The place where immovable property is located for works
and services directly related to such property.

e The place where works and services are actually carried
out for movable property.

e The place of business (or activity) of the customer for

7.5.6.9. Import duties

Generally, equipment, spare parts, and materials used in oil
and gas operations are subject to import customs duties.
Some contracts concluded prior to creation of the Customs
Union/Eurasian Economic Union may benefit from grandfa-
thered customs exemptions. However, new contracts do not.

7.5.6.10. Registration fees and other taxes

A number of other taxes, fees, and levies exist, most of which
are economically insignificant for oil and gas operations.
These include: (1) social tax (paid by employers for each
employee at the rate of 11% on the total cost of employing
the individual, including benefits in kind); (2) property tax
(an asset tax is charged at the rate of 1.5%, applicable to
immovable property); and (3) environmental fees (producers

7.5.7. Production-sharing agreements

Production-sharing agreements are the most widely used
types of contracts in the upstream industry. Introduced in
their modern form in the 1960s, the underlying concept of
the agreement has been employed for much longer. The
main idea of a PSA contract is that the owner of the resource
(a government) invites a foreign company to explore and
produce the resource, taking on the associated exploratory
and operating risk, and receiving a share of the oil output
as a reward. Meanwhile the state retains the right to the
resource and gets a share of the profits if the exploration
and production are successful. This is very different from
a concessionary contract, where the oil belongs to the oil
company developing the field. PSAs are used in Indonesia,
Egypt, Libya, Algeria, and many other oil-producing countries
in Africa, Asia, and South and Central America. PSAs are
not typically used in certain regions of the world, which are
mostly developed countries in the OECD or in the Middle East,
not because of rejection of the concept of PSAs, but because
of specific market conditions (see below).

The key reasons that PSAs appeal to investors are long-term
stability of the tax environment and cost recovery. OECD
countries essentially already are able to guarantee these
investor requirements. In the UK, for example, the explora-

works and services that involve transfer of rights to use
intellectual property, consulting services, audit services,
engineering services, design services, marketing services,
legal services, accounting services, advertising services,
data provision and processing services, rental of movable
property (except for rental of motor vehicles), supply of
personnel (commonly referred to as “secondment”), and
communication services.

e Otherwise, the place of business (or activity) of the service
provider.

e Sales of goods or services that are merely auxiliary to
a principal sale are deemed to take place wherever the
principal sale takes place.

The customs legislation provides for a temporary import
regime for goods that will be re-exported eventually. It either
exempts goods and equipment from customs duties and im-
port VAT or it allows for partial payment, provided the goods
and equipment are re-exported.

of mineral resources are liable for payment of certain envi-
ronmental fees). There are two types of environmental fees.
Some fees are levied for the use of certain natural resources,
and other fees (penalties) are charged for unauthorized pol-
lution of the environment.’"® Other types of fixed fees also
apply in Kazakhstan, but these are relatively insignificant.

tion and production contracts are not called PSAs, but they
in essence provide tax stability, and other guarantees, like
PSAs. In the Middle East, the development of oil began with
contracts similar to PSAs, but gradually domestic companies
took over the producing areas. The government was able to
provide an environment for the domestic companies suffi-
cient to explore and produce oil, with relatively little need for
foreign-company participation.

Elsewhere PSAs are widely used because they have features
that are attractive to both private investors and governments.
For private investors production sharing is attractive because
it replaces energy-specific taxes and eliminates many un-
certainties about future tax rates and rules. PSAs are often
used for difficult, high-risk projects, eliminating some of the
associated uncertainties, and making oil companies willing to
take on the substantial exploration and production risks in-
volved. The terms of the contract are negotiated to take into
account the particular physical and economic characteristics
of development and to share the risk arising from uncertain
future prices. Typical contracts provide the government a
minimum revenue from the start of production (as this helps
protect its revenue against excessive deductions by the op-
erating company); priority to the company for recovering

119 As discussed in Chapter 13 on environmental issues, often these environmental fees are viewed as available sources of general
budget revenue, particularly by local governments, and become another form of taxation.



its costs, including capital costs and an industry standard
level of return; and a sliding scale for dividing the remaining
profits between the government and the company, with the
government’s share increasing with the rate of profitability.

For the government, one of the attractions of production
sharing or other types of concession contracts is that it does
not incur any upfront costs while signing the contract. In
fact, the government grants the exploration rights to an oil
company, which then bears all the costs and risks of explo-
ration (including the risk that oil production may never even
occur) and production. Later on, the costs incurred by the oil
company are recovered from what is called cost oil share of
production. Very often this is an acceptable arrangement,
because the government may not have the so called “risk cap-
ital” to provide to national oil companies to develop a high-
risk resource.’?° Qil exploration and production is a long-term
process, and the government needs to make choices about
spending its available capital and using its natural resources
that most closely match its goals.

International experience (for example in the UK North Sea
licenses) has demonstrated that the relationship between a
government and oil companies has its ebbs and flows. First
comers to develop the UK North Sea blocks received very
attractive contracts, but after successful discoveries the
government sought to toughen the terms. Even when this
was done without breaking the existing contracts, the effect
of changing the rules caused both production and investment
to decline. New companies that entered the sector after the

changes received much less favorable contracts; it was only
later, after terms were readjusted to be more attractive to
the companies that a second wave of new comers arrived.'!

But PSAs are not without risks. The major risks involved with
PSAs are the uncertainty of the reserve base and particularly
the costs involved in developing any reserves once they have
been discovered. The latter (uncertain cost estimates) have
been a major problem at Kashagan, where capital costs have
ballooned to nearly $50 billion. But Kazakhstan arguably has
gained considerable experience in understanding costs of
difficult offshore developments and the major uncertainty of
determining allowable costs.

Key considerations for Kazakhstan include:

e Does the government want to assume all the risk of bring-
ing on production from new (perhaps difficult, offshore)
fields?

e Does this align with its overall strategy, and is this the
best use of its capital?

e Does it want oil production growth and corresponding
economic benefits and growth of the National Wealth
Fund?

e |If so, is it willing to transfer that risk to oil companies, and
how much is it willing to compensate them?

Some Misperceptions about PSAs

Investors regard the production-sharing agreement (PSA) as a workable mechanism upon which major invest-
ments can be based, especially during the period during which an overall legal and tax regime is being put into
place and confidence in it is built. A common misperception is that PSAs reduce a government’s sovereignty
and control over mineral resources. This is not the case. The contract holder must meet the terms of the PSA
agreement or the contract can be revoked. The PSA, however, does protect the investor against arbitrary
unilateral decisions by the state. Moreover, it is misleading to compare government revenues from PSAs with
revenues under the regular tax system. Many projects that could proceed under PSAs would not be realized at
all under many regular tax regimes. Another common misconception is that PSAs do not have to be employed
for all projects and licenses. They can be employed selectively to secure investments only in high-cost, high-

risk projects with long gestation periods.

A versatile production-sharing framework can be appealing to
both the contractor and government since it can be adjusted
to suit particular project circumstances without changing the
overall fiscal framework for the country. Most difficulties with
PSAs relate to the determination of allowable costs.

Moreover, PSAs permit the conditions governing petroleum

exploration and development to be consolidated in one doc-
ument. They may be particularly helpful in two situations: (1)

in new emerging areas that are only developing administra-
tion and regulatory systems for hydrocarbon exploitation;
and (2) for new entrants, not familiar with the operating
environment, since the necessary provisions (including fiscal
stabilization) can be consolidated in the PSA and the way in
which the law will be applied can be clarified. The PSA offers
investors a straightforward way of codifying contractual
assurances and additional statutory rights in one document.

120 |n cases when the government is interested in spending some of its risk capital, a joint venture or other arrangement is often made.

121 See Kirsten Bindeman, Production-Sharing Agreements: An Economic Analysis, Oxford Institute for Energy Studies, WPM 25,

October 1999.



7.5.8. Customs Union, Eurasian Economic Union, and taxation issues

In accordance with the agreement dated 6 October 2006 on
formation of a single customs territory and customs union,
the Customs Union was created among Belarus, Kazakhstan,
and the Russian Federation. It began functioning on 6 July
2010, with the approval of the Customs Code of the Customs
Union. The Customs Union was created in order to unify the
customs territory of the three states, where the goods origi-
nating from member states of the Customs Union are exempt
from customs duties and other economic constraints when
moving to market in another. The establishment of the Cus-
toms Union, and subsequently the formation of the Eurasian
Economic Union from January 2015, particularly affects VAT,
export taxes, and import duties. Other countries have since
joined the initial integration project, Armenia and Kyrgyzstan,

Recommendations

e Since Kazakhstan's total overall tax take for upstream
projects is relatively high by international standards, to
maintain the country’s competitiveness to attract inter-
national capital, the government needs to reduce the
rates set in several of the various tax instruments. In
particular, reductions need to be made in the “early reve-
nue” instruments to make the overall tax structure more
profit-based, including signing and commercial bonuses,
historical expenditures reimbursement, and perhaps even
royalties (MRET).

e In fact, the government of Kazakhstan should consider
abolishing the signing bonus and commercial discovery
bonus altogether, for several reasons:

— The payment amounts remain unclear

— Because they essentially punish a company for suc-
cess in exploration, they provide a totally wrong signal
to market participants

— These payments are paid in advance, making them
problematic for an industry with long lead times be-
fore the actual start-up of production.

e At the prospecting and exploration phase, to effectively
attract private capital, it is necessary to create appropri-
ate economic incentives. (For example, Norway reimburs-
es expenditures on prospecting and exploration, greatly
diminishing the overall risk.) Effectively in Kazakhstan, this
means that almost no tax burden should be applied during
this phase because there is no income, only expenditures
(taxes and fees at this stage should be limited to income
taxes on workers’ salaries and other income-type taxes).
Also, at this stage, investment obligations (minimal work
programs established in the contract) should also be kept
to a minimum.

— At the next phase of operation, exploration, the
current tax structure does not create incentives for
subsoil users to quickly and efficiently proceed with
exploration following initial prospecting. The existing
procedure for exploration involves the payment of
land tax, property tax, signing bonus, social expenses,

and others may choose to join in the future.

Within the Eurasian Economic Union, all sales of goods to or
from Kazakhstan are deemed import/export operations and
are subject to VAT at 12% upon import and VAT of 0% upon
export. Generally, equipment, spare parts, and materials used
in oil and gas operations are subject to import customs duties
as well, but some contracts concluded prior to creation of the
Customs Union may benefit from grandfathered customs
exemptions. The customs legislation provides for a temporary
import regime for goods that will be re-exported eventually.
It either exempts goods and equipment from customs duties
and import VAT or it allows for partial payment, provided the
goods and equipment are subsequently re-exported.

and other payments. It is recommended that a single
rental charge be introduced to simply the procedure,
established in the form of a dollar-denominated rate
per unit of exploration area. This rental charge should
be set so that it rises progressively each year, so that
the investor/developer is incentivized to either move
on quickly with the work program or to relinquish the
contracted area.

— Also during the exploration phase, a more effective
way of treating these sizable costs is needed. It is
recommended that an option be established to at-
tribute 30% of expenditures incurred on prospecting
and exploration for deductions under non-contractual
activities. If no commercial discovery is made, the
option to allow the remaining (70%) of actual ex-
penditures on prospecting and exploration to also be
deducted should be considered. In the case of a com-
mercial discovery and signing of a subsoil contract, it
is recommended that the subsoil user be allowed to
deduct all the incurred expenditures on prospecting
and exploration evenly over the next five years as
non-contractual activities. Currently, these expendi-
tures are deductible as contractual activities (Article
111 of the Tax Code).22

e During the production phase for hydrocarbon develop-
ment, taxation should be as transparent as possible, re-
flective of costs (i.e., profit oriented as much as possible),
and that it remains at a level that provides an appropriate
rate of return to the upstream developer and ensures
sufficient cash flow to fund current capital expenditures.
This includes the following general recommendations:

— Establish a simple and clear procedure for applying
for and determining MRET reductions for low-margin
deposits. This is a common international practice for
hard-to-recover and high-cost marginal deposits. The
existing procedure is relatively arcane and nontrans-
parent.

— Introduce accelerated depreciation for upstream de-
velopers; in recent years, many governments around
the world have come to realize that that accelerated

122 See PwC, KazEnergy: A Comparative Study of Oil Tax Regimes, October 2014.



depreciation and amortization can serve as an im-
portant incentive to attract investments (e.g., Cana-
da replaced the three-year tax exemption for 100%
depreciation, and in Norway, capital expenditures are
subject to proportional write-off over 6 years, and
additional depreciation is even allowed).

Establish special investment preferences or incentives
for projects where appropriate, such as for estab-
lished high-priority government goals.

— The government should consider reducing the top
marginal tax rate for the excess profits tax; at the very
least, it should returning to the previously applicable
(until 2009) method for calculating the tax based on
accumulated annual cash flows and the internal rate
of return (IRR)

Kazakhstan should consider establishing a stable long-
term contractual framework (or even re-instating PSAs)
for large, high-risk projects with long gestation periods for
investment, such as for offshore blocks.
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8. Coal Sector

8.1. Key Points

e Kazakhstan is a significant producer and consumer of
coal. It contains the world’s eighth largest proven reserves
of coal (34.2 billion tons), almost 4% of the world’s total,
which is sufficient to support current rates of production
for at least 300 years. It annually ranks among the top 10
countries in the world in mine output (108.7 MMt in 2014).
However, most coal deposits have high moisture content
and relatively low heating values, as well as high ash and
sulfur content. These characteristics, as well as high levels
of methane in some deposits, mean that the production
and consumption of coal in Kazakhstan is “dirtier” than in
many other parts of the world, despite the fact that most
volumes of coal are based on open-pit mining methods
(e.g., Ekibastuz) that are highly competitive due to their
very low extraction costs.

e Coal is the fuel that drives Kazakhstan's economy, cur-
rently accounting for over 60% of the country’s primary
energy consumption. Although coal’s relative share is ex-
pected to decline over the longer term, coal’s dominance
in the country’s energy mix longer term will remain. Typi-
cally, some 25-30% of total output is exported (mainly to
Russia), although the country faces a difficult environment

8.2. Coal Reserves

With proven reserves at 33.6 billion tons (recoverable [“bal-
ance sheet’] reserves are 34.2 billion tons)' and amounting to
almost 4% of the world’s total, Kazakhstan is a major world
producer and consumer of coal. The country possesses the
eighth largest reserves of coal globally, sufficient to last at
least 300 years at current rates of production. Bituminous and
sub-bituminous coal (the two types categorized as “hard coal”
in Kazakh nomenclature) account for 64% of Kazakhstan's
reserves (21.5 billion tons),2 and the remainder of reserves

for boosting exports. Challenges include lower purchasing
volumes from Russia (due in part to its recent economic
slowdown), the limited competitiveness of Kazakhstan's
coal in international markets (vis-a-vis not only domes-
tic coal but gas and hydro), and policies of neighboring
countries (e.g., Russia, China) either promoting energy
independence or reduced dependence on imports.

e (Coal production is expected to expand at an annual aver-
age rate of 3.0% between 2000 and 2020; however, pro-
duction declines slowly at just under 1% annually, between
2015 and 2040 (from 108.7 MMt in 2014 to about 86.9
MMt in 2040). Apparent consumption follows a similar
trajectory, increasing at a 3.1% annual rate during 2000-
2020, before slowly declining from 82.7 MMt in 2014
to roughly 70 MMt in 2040. Analysis of consumption by
economic sector reveals that coal’s future in Kazakhstan
continues to be closely linked to electric power generation.
The electric power sector’s share in overall coal consump-
tion in the economy remains remarkably steady over time,
maintaining its current three-fifths share throughout the
remainder of the forecast period.

consists of lignite (or “brown coal” at 12.1 billion tons). Over
nine-tenths of total coal reserves are located in the central and
northern parts of the country. The largest basins are Ekibastuz
(12.5 billion tons), Karaganda (9.3 billion tons), and Turgay (5.8
billion tons) (Figure 8.1). Deposits in the Ekibastuz basin in
particular stand out in terms of the low cost at which they can
be produced; the seams are thick and located near the surface,
making them easy to mine using open-pit methods (Table 8.1).

T The first figure is reported in the BP Statistical Review, whereas the second figure is reported by Kazakhstan's Geological Committee.

2 Slightly over 5 billion tons of this figure is higher grade coking coal, used in ferrous metallurgy.
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Figure 8.1 Kazakhstan's major coal basins

Lower cost range Higher cost range
Australia 2891 56.33
South Africa 25.82 39.56
Colombia 35.25 41.44
Russia 23.39 27.26
China 42.56 49.88
Indonesia 21.89 47.95
Canada 26.29 34.96
USA - CAPP (EC/GC) 30.32 90.94
USA - NAPP (EC) 41.89 58.97
USA - PRB (Vancouver) 24.25 4354
Kazakhstan 10.5 20.11

Source: IHS Energy.

Notes:

Costs are based on qualities of coals at individual mines/regions within each country, except for the USA (see below).
Costs presented are on a saleable basis.

CAPP = Central Appalachia.

NAPP = Northern Appalachia.

PRB = Powder River Basin.

EC = East Coast.

GC = Gulf Coast.

CAPP costs are based approximately on 6,400 kilocalories per kilogram NAR.

NAPP costs are based approximately on 6,960 kilocalories per kilogram NAR.
Illinois Basin costs are based approximately on 6,960 kilocalories per kilogram NAR.
PRB costs are based approximately on 4,720 kilocalories per kilogram NAR.

Table 8.1 Coal mining cost range in select countries, 2014
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Although Kazakhstan’s coal reserves are large, most deposits
have high moisture content and relatively low heating values,
as well as high ash and sulfur content. The latter means that
their combustion (if untreated) is associated with substantial
emissions of particulate matter and sulfur dioxide. The aver-
age ash and sulfur content of Kazakhstan's deposits exceeds
that of coals in several other major producing countries (Table
8.2). At Ekibastuz, the leading basin in terms of production,
the ash content is particularly high (42-449%), and the specific
structural properties of the coal make it difficult to enrich.
This limits its ability to penetrate many export markets (e.g.,
the European Union) in which stringent emissions controls
are enforced. An exception to this general situation is the
Shubarkol basin, where coals have much lower ash and sul-
fur levels (5-15% and 0.5%, respectively) and a higher heat

value (5,600 kcal/kg). However, Shubarkol coal contains a
high level of volatile components, presenting challenges to
its transportation and storage.

In addition to these issues, part of Kazakhstan’s coal is found
in deposits that contain large volumes of methane gas, which
serves both as a potential resource (coal-bed methane and
coal mine methane, described below) and an environmental
and mine safety issue (the need for methane drainage) under
certain conditions. Consequently, if for no other reason than
the chemical composition of the coal itself, the production
and consumption of coal in Kazakhstan is “dirtier” than in
many other parts of the world, despite the competitive con-
ditions afforded by its low cost of extraction.

Country Average ash content, % Sulfur content, %
Australia 6 0.6
Colombia 8 0.6
United States 10 0.6
Poland 14 0.6
Russia 15 0.5
South Africa 17 09
Kazakhstan 29 1.7

Source: National Energy Report 2013. Astana: KazEnergy, p. 75.

Table 8.2 Average ash and sulfur content of coal deposits.in several major coal-producing countries

8.3. Coal Production and Supply Structure

Kazakhstan ranks tenth among the leading coal-producing
countries in the world. In 2014 aggregate coal production
was 108.7 MMt (Table 8.3), a slight decrease from 2013 and
2012 (which was the highest level recorded since 1993).% As in
previous years, the majority of output (949%) was considered
hard coal; included in the hard coal total is 11.7 MMt of coking
coal, used in metallurgy. Of total coal output, 82.5 MMt was
consumed domestically and net exports amounted to 26.0
MMt. Kazakhstan imports an insignificant quantity of coal,
mainly used as an energy fuel in border areas.*

Kazakhstan's maximum production level was achieved in
1988 at 143 MM, and declined during the 1990s, with coal
production plummeting in the initial years after independence
due to the broad economic decline in the post-Soviet econ-

omies and the breakdown in inter-republic trade relations.
Since 1999 production began to recover; the average annual
rate of production growth for the period 1999-2012 was
over 5%. Most (over 70%) of Kazakhstan’s coal is produced
at three giant open-pit mines (Bogatyr®, Severnyy, and Vo-
stochnyy) in the Ekibastuz basin in Pavlodar Oblast and in
four open-pit mines (Borly, Shubarkol, Kushoky, and Saryadyr)
in Karaganda Oblast. Most of the remaining output is from
underground mines in the Karaganda basin (supporting local
metallurgy) and lignite production in the Maykuben basin.
Like Ekibastuz, the Turgay basin has enormous potential (60
billion tons of resources according to Energy Minister Vladimir
Shkolnik) that lie near the surface. However, coal production
at the Turgay basin is not expected to begin until 2020.

3 The reported total is for run-of-the mine output. The total does not include coal concentrate, as is the Kazakh statistical practice.
Coal concentrate is a product of processing (in washeries) that removes impurities such as stone and dirt. Coal concentrate produc-

tion in Kazakhstan was 5.2 MMt in 2014.

4In Table 8.4, the category of net imports reports the balance between imports and exports. For example, the figure for 2010 reported
in the table (-32.4), reflects exports of 32.7 MMt and imports of 0.3 MMt.

51n 1985, the Bogatyr mine was listed in the Guinness Book of Records as the largest coal mine in the world.



1999 2000 2002 2004 2006 2008 2009 2010 20m 2012 2013 2014

Kazakhstan (total) 58.4 74.9 737 86.9 96.2 106.0 96.1 106.6 114 115.7 114.6 108.7

Hard coal 56.6 724 70.7 829 91.6 101.2 91.0 99.3 103.0 107.9 107.7 102.5
Coking coal n.a. n.a. n.a. na. n.a. na. n.a. 1.7 1.5 3 7 1.7
Lignite 1.8 2.4 3.0 39 4.7 4.8 51 7.3 8.4 7.7 6.9 6.2

DISTRIBUTION BY BASIN:

Kazakhstan (total) 58.4 74.9 73.7 86.9 96.2 106.0 96.1 106.6 1.4 115.7 114.6 108.7
Karaganda 15.1 17.9 231 255 26.8 273 26.0 28.2 30.2 30.5 320 33.0
Ekibastuz (hard coal) 389 51.8 46.8 52.9 60.3 68.8 60.2 66.6 68.7 713 69.3 63.1
Other 4.4 5.2 38 85 9.2 9.9 9.9 1.8 12,5 139 133 126

DISTRIBUTION BY OBLAST:

Kazakhstan (total) 58.4 74.9 73.7 86.9 96.2 106.0 96.1 106.6 .4 15.7 114.6 108.7
Akmola 0.1 0.1 0.4 0.2 0.0 0.0 0.2 15 20 35 32 2.0
Aktobe 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 — —
Almaty 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i?;‘nfs)zakh“a” (Semipal- 25 26 34 | 43 45 54 54 58 | 62 6.2 60 | 64
Zhambyl Oblast 0.0 0.0 — 0.1 0.0 03 0.4 03 03 0.1 0.1 0.1
Karaganda 151 17.9 231 25.5 26.8 273 26.0 282 30.2 30.5 32.0 33.0
Kostanay — — 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 —
Pavlodar 40.6 541 46.8 56.6 64.8 72.8 64.2 70.6 72.7 75.3 73.3 67.1
South Kazakhstan 0.0 0.0 0.0 0.0 — — — — — — — —

Note: Output is reported as run-the-mine before processing.
Source: Kazakhstan Committee for Statistics.

Table 8.3 Kazakhstan’s coalproduction (million metric tons), 1999-2014

Coal production has been administered via a decentralized
management framework since a restructuring and privat-
ization of the industry occurred during the mid-1990s. Cur-
rently, a total of 26 companies are involved in the mining of
coal; most of these are domestically owned but some are
foreign-owned or are joint ventures. The regulatory body is
the Department of Electric Power and Coal Industry Devel-
opment. Formerly under the Ministry of Industry and New
Technologies (liquidated during the ministerial reorganization
in August 2014), it is now part of the enlarged Ministry of En-

8.4. Coal Consumption Patterns

Quite literally, coal fuels Kazakhstan's economy, as the coun-
try has the highest dependence on coal in its energy mix of
any of the former Soviet republics. Since 1990 the share
of coal in the total primary energy consumption balance
generally has fluctuated at between 50% and 60%, rising
above 66% in some years (Figure 8.2). This share is expected
to gradually decline, falling below 50% in 2030 and to al-
most 40% in 2040. This expectation is derived from the IHS
integrated energy balance model, employed in this report,

ergy. Kazakhstan's largest producer is the Bogatyr Komir LLP,
which mines the gigantic Bogatyr pit in the Ekibastuz basin.
It accounts for approximately two-fifths of national output,
followed by Eurasian Energy Corporation JSC (one-fifth).
Three additional producers account for about 7% each—the
ArcelorMittal Temirtau Coal Company (underground mine
production in the Karaganda basin), the Borly Coal Company,
and the Shubarkol Komir JSC. ArcelorMittal Temirtau is the
only company that produces coking coal.

accounting for development of other energy sectors (gas,
nuclear) in the economy. Notwithstanding its declining share,
coal will remain an important fuel in the energy mix for the
foreseeable future.

The use of coal is ubiquitous in Kazakhstan's economy, es-
pecially in power generation, heavy industry, mining and
other resource extractive activities, and even in the residen-
tial-commercial-municipal sector. Apparent consumption



(production minus exports plus imports) in the late Soviet
period was 90 MMt (1990), but declined steadily during the
upheavals of economic transition, reaching a nadir in 1999
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(at 43 MMt). Since that time, consumption has recovered
steadily, reaching 83 MMt in 2014.

2015 2020 2025 2030 2035 2040

Natural gas

M Other (peat, wood, etc.)

Figure 8.2 Kazakhstan's primary energy consumption

Electric power stations are the largest consumers of coal,
responsible for over half of total consumption (Figure 8.3);
more specifically, in 2014 the electric power sector accounted
for roughly 61%. The share of metallurgy and other industry
in total consumption is comparable to that of the domestic
(residential-commercial) sector’s consumption, each repre-
senting nearly one-fifth of total consumption. As discussed in
greater detail in Chapter 10, the power sector’s coal demand
will continue to be significant. However, power-sector coal
consumption is expected to peak in about 2020, after which
other energy sources (natural gas and particularly nuclear)
are expected to displace some coal. IHS projects modest
growth (0.9% annually) in the consumption of coal by industry
through the end of the forecast period (2040), although this
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could be accompanied by the growing use of other fuels (e.g.,
natural gas) inindustry as well. Consumption in the residen-
tial-commercial sector will almost certainly decrease, with
consumers switching to natural gas (or liquefied petroleum
gases [LPGs]) when possible for reliability and convenience,
as has been the case in other industrialized countries. Indeed,
the share of residential-commercial sector consumption at
the end of the forecast period (2040) is projected to be less
than half the 2010 level (Table 8.4). Thus, while apparent lev-
els of coal consumption are expected to decline slowly from
current levels, and eventually to reach 70 MMt by 2040, the
share of power sector coal demand remains steady at more
or less the current 61%.
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Figure 8.3 Coal consumption in Kazakhstan by sector



Average annual growth

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2000-2020 2015-2040
Production 1316 | 832 | 748 | 866 | 106.6 | 1082 | 1078 1067 | 99.6 | 914 | 86.9 30 -0.9
Net imports —415 | -11.8 | -25.0 | -23.7 | =324 | -25.7 | =262 | =250 | -22.9 | -19.8 | 170 27 -16
Apparent consumption 901 | 714 | 498 | 630 | 742 | 825 | 816 | 817 | 768 | 716 | 699 31 -06
Internal use (processing 132 84 | 75 | 08 | 20 | 36 | 37 | 39 | 38 | 37 | 37 -21 01
losses)
CONSUMPTION 769 | 631 | 423 | 621 | 722 | 790 | 779 | 778 | 730 | 679 | 663 36 -07
Electric power 40.8 | 363 | 330 | 335 | 410 | 480 | 472 | 470 | 440 | 409 | 3938 24 -07
Pct. of total 530 | 576 | 780 | 539 | 56.8 | 60.7 | 60.6 | 604 | 603 | 60.2 | 60.0
Industry 244 | 141 | 72 | 70 | 162 | 159 | 164 | 165 | 186 | 197 | 19.8 36 0.9
Pct. of total 317 | 223 | 170 | 113 | 224 | 200 | 210 | 212 | 254 | 290 | 29.8
Coking 82 | 40 | 31 | 75 | 99 | 104 | 11.3 | 120 | 128 | 135 | 142 45 12
Pct. of total 107 | 64 | 73 | 1210 | 137 131 | 145 | 154 | 175 | 199 | 214
Agriculture 05 | 03 | 03| 03 | 04| 06 | 06| 06| 06 | 06 06 31 0.1
Pct. of total 09 | 06 | 04 | 06 07 | 09| 09 | 10| 10 | 10| 10
Domestic sector 10 | 121 | 16 | 212 | 145 | 145 | 137 | 136 | 97 | 66 | 60 16.2 34
Pct. of total 143 | 192 | 39 | 341 | 201 | 183 | 175 | 175 | 132 | 98 | 90

Source: IHS, Kazakhstan Committee for Statistics.

Table. 8.4 Coal balance for Kazakhstan, 1990-2040 (million metric tons)

8.5. Coal Exports

Over 25% of Kazakhstan's total coal production typically is
exported (26.2 MMt net exports in 2014). Considerably more
coal likely could be sold abroad if not for the remoteness
from large export markets (see below). Russia has been the
primary destination, receiving nearly 30 MMt of coal from
Kazakhstan in each of 2012 and 2013 (largely lower quality
sub-bituminous grades). Ekibastuz coal accounts for over
90% of these exports (primarily to power stations in the
Urals). To some extent, this represents a legacy arrange-
ment, in that some power plants were expressly designed to
burn Ekibastuz coal. In addition, 0.9 MMt of coking coal from
the Karaganda basin were exported to iron and steel plants

and other industrial plants in Russia in 2013. A coal balance
agreement between Russia and Kazakhstan envisions that
Kazakh coal exports to Russia will total roughly 29 MMt per
year, even though Kazakh coal is struggling to compete with
local Russian coal due to high transportation costs (see text
box below for more). Kazakhstan also exports some coal to
Ukraine and Kyrgyzstan, and small amounts are delivered to
Belarus, Georgia, Uzbekistan, Turkmenistan, and even some
EU countries on occasion (e.g., Latvia, Lithuania, Romania)
(see Table 8.5). The EU exports tend to be limited to Shubar-
kol coal, which meets the EU’s specifications for ash content
and heating value.



2009 2010 20Mm 2012 2013
Total 26 261 32629 27781 30005 30821
CIS countries 25912 32120 26 204 28320 27012
Kyrgyzstan 10876 1003.3 969.1 12778 1081.8
Moldova - - - 0.4
Russia 23760.9 303181 24614.4 26 247.0 253491
Tajikistan -- 0.5 0.1 5.1 0.4
Uzbekistan 37 2.8 2.5 229 57
Ukraine 10594 795.3 6179 766.4 574.9
Georgia - 85 - 15 0.2
Non-CIS countries 350 509 1577 1686 3809
Bulgaria 5.0 5.0 1.7 247
British territories of the Indian Ocean - 41.2
Hungary 220 9.9 -
Greece - -- 1343 309.7 168.8
Spain -- - - 04
Italy 9.9 - - 739
Cyprus 72.5
China -- 0.0 0.0 2193
Latvia - 6.3 - 0.3
Lithuania - - - - 3.0
Poland 296.5 2953 238.8 285.8 62.9
Romania - - 59 377 476
Syria -- 26.1
UK -- -- 69.0 489.9 176.4
Turkey 0.1 45.8 -- -- 6.7
Finland 159 137.8 754.3 299.8 27655
Croatia - - - -- 10.2
Japan -- - -- -- 162.3
European countries 349.3 454.3 ‘ 1204.0 ‘ 14476 ‘ 33815

Source: Kazakhstan foreign trade statistics

Table 8.5 Exports of coal from Kazakhstan by country, (thousand metric tons)

The overall price environment for thermal coal exports glob-
ally is expected to exhibit continued weakness in 2015. Soft
demand in China (see Chapter 6) and strong mine ramp-ups
around the world are exerting downward pressure on prices.
According to forecasts issued in 2014 by the Bank of America
Merrill Lynch (BAML) and the Economist Intelligence Unit
(EIU), an Asian benchmark price (Newcastle, Australia) is
expected to fall to $65-$67 per ton in 2015, down from $70
per ton in 2014. A new 6% import tax on Australian supplies

to China could depress the price further®, as could a potential
negative demand shock from disappointing global economic
growth or further protectionist measures by China. After 2015
the EIU forecast projects a more balanced market in which
the downside risks to thermal coal prices begin to dissipate,
with the price rising from $74.80 per ton (2016) to $75 per
ton in 2017 and $80 by 2019. The BAML forecast projects a
more rapid upward price trajectory, from $72 per ton in 2016
to $82in 20177

6 China and Australia signed a bilateral free trade agreement in June 2015 which immediately exempts Australian exporters of coking
coal from the 3% import tax rate, while the 6% thermal coal tax will be initially reduced to 4% and subsequently canceled altogether

by the end of 2017.

7 See Jonathan Rowland, “Thermal Coal Prices to Stay Weak through 2016,” World Coal, 11 March 2014. It should be noted that the
Newcastle price historically has been volatile, as it has thus far in 2015. A tropical cyclone that hit Australia’s east coast in February
2015, temporarily shutting in coal production at several mines and putting a near-term dent in supply, drove (perhaps together with
some speculation in the markets) the Newcastle price to a high of $80.50 on 2 March 2015. However, by 17 March, the price had

already settled back down to $67.55.



8.6. Competitiveness of Kazakhstan’s Coal in International Markets

The competitiveness of Kazakhstan's coal exports is influ-
enced by several important factors, including production
costs, quality of coal, and transportation costs to interna-
tional markets. In addition, coal faces competition from other
fuels in the consuming markets, such as oil, gas, and even
renewables. After considering the environmental impact of
coal mining and use, coal’s attractiveness as a fuel of choice
is likely to suffer in the modern economy.

One of the main advantages of Kazakh coal is its abun-
dance and low cost of production (lower than in the other CIS
states). Production costs are especially low in the Ekibastuz
basin, which serves as the main source of exports to Russia.?
Although production costs in absolute terms have more than
tripled since 1996, they remain comparatively low: in 2011,
the average cost of producing coal in Kazakhstan was $10
per ton. Yet despite low production costs, by the time coal
reaches foreign consumers its price increases substantially

due to transportation costs (see below).

Kazakh Coal’s Position in Russia’s Power Sector Weakening

Owing to a general slowdown in Russia’s economy, Kazakh coal exports to Russia dropped by 13.2% year on
year in 2014, to 24.6 MMt; 23.6 MMt was comprised of steam coal and 1.0 MMt was coking coal (see Figure 8.4
Russia’s coal imports from Kazakhstan). Most of the steam coal is from the Ekibastuz coal basin. As a result of
central planning of the power system in the Soviet era, several power plants in Russia—in the southern Urals
and West Siberia—were designed to burn Kazakh steam coal, and under most conditions Kazakh coal remains
more economic than competing sources of fuel in Russia. Yet coal trade between the two countries is set to face
further short- to medium-term economic volatility as well as medium- to long-term Russian policy headwinds.
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Figure 8.4 Russia's coal imports from Kazakhstan

Russian coal consumption stumbles on Russia’s recent economic woes

The recent slowdown in Russia’s economy has brought about some volatility for short-term power demand,
and consequently demand for fuel. However, electricity consumption in Russia has been slipping since 2012,
but more recently the Russian ruble volatility also has damaged the Kazakh coal trade considerably.

Power plants in Russia’s Sverdlovsk, Chelyabinsk, and Omsk oblasts consume the vast majority of exported
Kazakh coal (see Table 8.6). Since 2012, power consumption in Sverdlovsk Oblast has declined by 4.4%, in
Chelyabinsk by 1.4%, although in Omsk consumption has declined only very slightly. These overall declines
in power consumption have naturally influenced electricity production levels, and consequently the need for
fuel. In particular, Russian power plants burning Kazakh coal have registered declines in power production. For
example, the Reftinsk regional power plant (GRES) in Sverdlovsk Oblast, with an installed capacity of 3,800

8 In the mid-1990s, for example, strip mine production, using large rotating excavators, at Ekibastuz was only one-fifth the cost of an
average ton from the Karaganda field (where mines are underground), and even 10 years later was one-fourth.



MW, consumes about 13 MMt of coal annually and is by far the largest single consumer of Kazakh coal in
Russia. The plant registered a 12% decline in power production in 2013. Also, comparing 2013 with 2012, the
Troitsk GRES (in Chelyabinsk Oblast), with an installed capacity of 2,500 MW, consumes about 3 MMt of coal,
and experienced a decline of 14% in electricity production in 2013. Another Urals plant, the Serov GRES (in
northern Sverdlovsk Oblast), which consumes about 1.5 MMt of Kazakh coal, registered a decline of 25% in
electricity generation in 2013.

These general declines in demand have been further aggravated by the depreciation of the Russian ruble, which
has made Kazakh coal relatively more expensive for buyers. For example, coal contracts between Russia and
Kazakhstan are denominated in Russian rubles, and the severe currency fluctuations and overall devaluation
of the ruble has dramatically stifled coal trade between the two countries (as is also the case in the electric
power trade).

Essentially, declining power production from generators burning Kazakh coal resulted in a 6% decline in Ka-
zakh steam coal exports to Russia in 2013. This trend continued in 2014, when it was compounded by ruble
depreciation and volatility, leading to the 13% fall in Kazakh coal exports to Russia noted above.

Electric power plant Volume of coal in 2012, million tons

Reftinsk GRES 13.2
Omsk TETS 4 and 5 4.6
Troitsk GRES 3.1
Yuzhnouralsk GRES 2.1
Verkhnetagilsk GRES 1.6
Serov GRES 15
Other 12

Source: The Ministry of Investment and Development of Republic of Kazakhstan

Table 8.6 Kazakh coal deliveries to Russian power plants

Russian policy set to alter appetite for Kazakh coal longer-term

While Russian policymakers view coal-fired capacity in the country as likely to remain relatively stable longer
term, the Russian state also hopes to reduce its dependence on inefficient capacity (reducing emissions by
50%), as well as decommissioning old inefficient generation. At the same time, the government has signaled
its intention to favor domestic coal supplies. If these policy initiatives are played out, this will inevitably lead
to a gradual decline in demand for Kazakh coal over the longer term.

Since 2000, the trend has been for internal coal consumption in Russia to slowly contract, by around 0.8% a
year on average (with consumption in the metallurgical sector decreasing by 1.5%, in the power sector by 1.4%,
and in the agricultural and communal sectors by 2%). In acknowledgement of this trend, official documents
have been guiding the power and coal sectors’ development policy since 2003.° Each successive document
has envisioned a declining share of coal in the fuel balance of the power sector and changed the projections
of coal-fired generation growth to “insignificant.” The latest document on power sector development to 2035
(Draft Energy Strategy to 2035) continues the previous trajectory. Essentially, Russia’s Draft Energy Strategy
to 2035 targets innovation, increasing technological and economic efficiency, and substituting fuel imports as
the key aspects of future of energy sector development. Overall, in the draft energy strategy, the government
envisages Russia’s fuel mix will continue relatively unchanged, with gas remaining core and in some cases
displacing coal capacity, but for coal capacity, the emphasis will be placed on modernizing units or adapting
boilers to burn domestically sourced coal.

Currently, it is not likely that the economic situation, or policy, will force a blanket replacement of reliable
coal-only capacities (that burn Kazakh energy coal) with that of Russian indigenous gas. Despite a gas network
competing in their areas, the Reftinsk GRES, Troitsk GRES, and Omsk heat and power station (TETs) are not

2 These views are expressed in various government policy documents: Energy Strategy to 2020; General Scheme of Power Assets
Location to 2020; Energy Strategy to 2030; General Scheme of Power Assets Location to 2020 with a View through 2030; and
Long-Term Coal Industry Development Program to 2030.



yet considered too old by Russian standards (see Figure 8.5). It is unlikely that increasingly scarce investment
capital will be allocated over the near term for the purpose of fuel conversion at these facilities until they must
be replaced or refurbished. But some fuel displacement could occur at the Verkhnetagil GRES, Yuzhnouralsk
GRES, and Serov GRES, as these plants have gas infrastructure in place and can already switch between
natural gas and coal as a main fuel.
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Figure 8.5 Age distribution of Russian power plants that burn Kazakh coal

Consequently, although plants burning Kazakh coal will likely remain competitive in Russia's power sector for
some time to come, over the longer term the outlook is more challenging. Because some 45% of the units
burning Kazakh steam coal entered service prior to 1970, it is feasible that by 2025 these capacities will face
replacement or refurbishment. At that time, per the Russian government’s energy strategy, asset owners may
use this opportunity to shift from Kazakh-sourced coal to burning domestic coal or gas.’® Among the sites
where this might occur, the aforementioned Verkhnetagil, Yuzhnouralsk, and Serov plants not only have gas
infrastructure in place, but operate some of the oldest capacities. A fuel switch at these three plants would

mean Kazakhstan could feasibly lose at least 5 MMt of steam coal from its export portfolio.

At the same time, Kazakh coal has several disadvantages.
First, as noted above, on average its quality is not very high,
and even the best quality coal has a relatively high ash con-
tent (at least 20% compared to an average in world markets
of no more than 10%), making Kazakh coal less attractive.
Coal which has a low calorific value is always sold at a sub-
stantial discount to standard 6,000 kilocalorie-per-kilogram
coals. Ekibastuz coal, Kazakhstan's main export coal, is high
in ash content (~40%) and relatively low in calorific value

(3,800-4,000 kilocalories per kilogram), although it is offi-
cially considered a hard coal (internationally, it would be con-
sidered sub-bituminous) (Table 8.7). Consequently, although
it is an important source of steam coal for thermal power
generation, it is less useful in industrial applications. Kara-
ganda coal is of higher quality and can be used in industry.
Karaganda’'s bituminous coal can be used for coking and is
mostly consumed domestically.

10 See the Long-Term Program of Coal Industry Development to 2030, Government provision No.14-p of 24.01.2012. One of the goals

is development of the domestic market for coal consumption.



Average ash content

Deposits and basins

by deposit, %

Heating value, kcal/kg

Karaganda basin 29.5 5200
including coking coals 24.0 5700
Shubarkol deposit 8.0 5593
Kuu-Chek deposit 41.0 4260
Borlo deposit 46.0 3472
Ekibastuz basin 42-44 3830-4060
Maykuben basin 22.4 4057
Yubileynoye ("'Karazhyra') deposit 204 4438

Source: Geology and Mineral Development Committee of the Ministry of Industry and New Technologies of Kazakhstan

Table 8.7 Quality of Kazakhstan's coal resources by deposit

Second, high transportation costs, reflecting the long dis-
tances between sites of production and potential markets,
render Kazakhstan's coal relatively expensive to consumers
and reduce its competitiveness even in the Russian market,
the closest export market. Transportation accounts for over
40% of the total delivered costs to the Russian coal buyers.
Such costs were a major factor underlying the decision to
construct large mine-head power stations in north-central
Kazakhstan based on Ekibastuz coal during the Soviet period
(e.g., Yermak GRES, Ekibastuz GRES-1, Ekibastuz GRES-2);
planners calculated that it was cheaper to transmit energy
in the form of electricity to consumers in the Urals and West
Siberia than it was to transport the coal (with high ash con-
tent) used to generate the electricity there.

Coal is subject to relatively high rail transportation costs
within Kazakhstan, and in the immediate post-Soviet period
also suffered from higher rail tariffs (higher than on domestic
Russian coal) on Russian territory. With the recent introduc-
tion of the Eurasian Economic Union (EEU), these tariffs are
being harmonized, although harmonization alone may not do
much to ease the high transportation component in overall
costs. From January 2013 export and domestic tariffs were
harmonized within each country of the union (Kazakhstan,
Belarus, and Russian Federation), with tariff harmonization
among the countries and harmonization of tariffs for export
outside the union to be determined at a later date. Kazakh-
stan’s Temir Zholy, the national railway company, is in a dif-
ficult financial position and is looking for ways to increase
tariffs, not reduce them (see text box: Rail Transportation and
the Energy Sector in Kazakhstan)."" Higher transportation
tariffs effectively reduce the radius available for coal to be
railed and to remain profitable.

Rail Transportation and the Energy Sector in Kazakhstan

Rail transport figures prominently in the movement of key energy commodities in Kazakhstan, including coal,
refined products, and uranium. Its importance for crude oil transportation is becoming less significant with the
availability of more pipeline capacity. In 2013, the Kazakh rail system carried 293.7 MMt of freight (see Table
8.8). Of this, 105.1 MMt was coal (35.8%), 0.4 MMt was coke (0.1%), and 26.8 MMt was oil (crude oil and refined
products [9.1%]). So all together, these major energy commodities accounted for 45% of all railroad freight.

11 Kazakhstan's railroad network experiences significant bottlenecks in high-traffic areas. A major program is under way to upgrade the
rail network, although it also requires significant investment. Some of this may be forthcoming from the new Nurly Zhol economic
development plan, but a considerable part can only be financed through higher transportation tariffs.



2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Total (all railroads) 156.4 | 183.8 | 178.7 | 202.7 | 215.6 | 222.7 | 246.9 | 260.6 | 269.0 | 248.4 | 267.9 | 279.7 | 294.8 293.7 | 273.4

Total (common carrier) 156.4 | 183.8  163.3  185.3 | 193.6 | 198.4 | 217.8 | 226.6 | 234.9 | 219.6 | 237.9 | 247.3 | 256.2 | 253.1

Hard coal 742 | 779 | 722 | 821 82.7 | 841 90.4 | 904 | 101.7 | 91.6 | 984 |104.2 | 107.5 | 105.1
Coke 0.2 03 0.2 0.4 0.5 0.5 0.4 0.5 0.7 03 0.6 0.6 0.4 0.4
Oil/refined products 17.7 19.8 | 187 192 | 202 | 222 | 237 | 236 | 251 279 | 264 | 266 | 253 | 26.8
Metal ores (all types) n.a. na. | 315 | 349 | 377 | 376 | 452 | 450 | 429 | 415 | 443 | 440 | 464 | 459

Ferrous ores

n 19.2 | 185 | 187 | 227 | 249 | 23.0 | 279 | 288 | 258 | 271 29.2 | 289 | 30.6 | 30.1
(iron and manganese)

Ferrous metals 4.7 4.7 5.1 54 5.8 54 5.5 6.5 6.4 6.0 6.1 6.4 5.8 53

Scrap metal n.a. 2.0 2.2 3.1 3.2 2.9 29 2.1 2.4 2.5 2.0 15

CiramTe=ls 20 e 08 | 14 | 18 | 20 | 26 | 21 | 14 | 15 | 22 | 12 | 16 | 25 | 27 | 26

fertilizers

Construction materials na. na. n.a. 159 | 182 | 180 | 204 | 235 | 189 | 137 | 16.8 | 281 28.7 | 309
Cement 1.0 1.4 1.7 21 24 2.8 3.0 38 32 n.a. na. na. n.a. n.a.

PGy [RoGlIES 07 | 06 | 07 | 06 | 07 | 07 | 07 10 | 09 | 14 | 06 | 08 | 08 | 07

and wood

Grain and milled products 6.4 4.4 52 7.1 4.5 4.0 6.3 1.0 | 10.8 9.6 8.6 7.1 1.4 8.2

Other 51.7 747 | 413 | 329 | 396 | 449 | 529 | 547 | 56.5 | 531 62.1 56.9 | 63.8 | 66.3

Note: Shipment data for freight categories are for common carriers only

IN PERCENT:

Total 100.0  100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Hard coal 474 | 424 | 404 | 405 | 384 | 378 | 366 | 347 | 378 | 369 | 36.7 | 373 | 365 | 358
Coke 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.3 0.1 0.2 0.2 0.1 0.1
Oil/refined products 11.3 | 10.8 | 105 9.5 9.4 10.0 9.6 9.1 9.3 1.2 9.9 9.5 8.6 9.1
Metal ores (all types) 0.0 0.0 176 | 172 | 175 | 169 | 183 | 173 | 159 | 167 | 165 | 157 | 157 | 156

Ferrous ores

X 12.3 10.1 10.5 1.2 11.5 10.3 1.3 1.1 9.6 109 | 109 | 103 | 104 | 10.2
(iron and manganese)

Ferrous metals 3.0 26 29 2.7 27 2.4 2.2 25 24 24 23 23 2.0 1.8
Scrap metal 0.0 0.0 11 11 1.4 1.4 0.0 11 11 0.8 0.9 0.9 0.7 0.5
iemiels am minered 05 | 08 | 10 | 10 | 12 | 09 | 06 | 06 | 08 | 05 | 06 | 09 | 09 | 09
fertilizers
Construction materials 0.0 0.0 0.0 7.8 8.4 8.1 83 9.0 7.0 55 6.3 10.0 9.7 10.5
Cement 0.6 0.8 1.0 1.0 11 13 12 15 12 n.a. na. na. n.a. n.a.
OGS (oIS 04 | 03| 04| 03| 03| 03| 03| 04| 03| 06| 0203|0302
and wood

Grain and milled products 4.1 24 29 35 2.1 1.8 26 4.2 4.0 39 32 25 39 2.8

Other 331 | 406 | 231 162 | 184 | 202 | 214 | 21.0 | 21.0 | 214 | 232 | 203 | 216 | 226

FREIGHT TURNOVER ON KAZAKHSTAN'S RAILROADS (billion ton-kilometers)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Total 125.0 | 135.7 | 133.1 | 147.7 | 163.5|171.9 | 191.2 | 200.8 | 214.9 | 197.5 | 213.2 | 223.6 | 235.9 | 231.3 | 214.1

AVERAGE LENGTH OF HAUL (kilometers)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Total 799.2 |738.3 | 744.8 | 728.7 | 758.3 | 771.9 | 774.4 | 770.5 | 798.9 | 795.1 | 795.8 | 799.4 | 800.2 | 787.5 | 783.1
Source: Kazakhstan Committee for Statistics

Table 8.8 Freight shipped on Kazakh railroads (million metric tons)

Kazakhstan has a sizable and effective rail system, operated by state-owned national railroad company Temir
Zholy. The system included 15,341 km of trunk line in 2013, 1,896 locomotives (of which 563 were electric),
and 129,280 freight cars. Of the rail car fleet (rolling stock) for carrying freight, 65,803 cars (51%) were com-
mon-carrier, owned by Temir Zholy, while 63,477 were owned by private operators. Most of Kazakhstan's tank
cars, for carrying liquids like crude oil, refined products, sulfur, and LPGs, are held by the private operators. The
common-carrier fleet includes only 6,492 tank cars (10% of the total). The major private owners specializing
in liquid shipments include Kaztemirtrans (with about 7,200 tank cars), Eastcomtrans (about 4,600 tank cars),
Tengiz Trans Group (about 2,000 tank cars), Golden Eagle, Petrokazkahstan Kumkol Resources, and Plzha (with
about 800 tank cars each), and Turgay Petroleum (with about 600 tank cars). Because of the volume of liquid
shipments in Kazakhstan, the country also relies heavily on Russian and Ukrainian rolling stock, with Russia’s
largest rail car fleet operator, PCK, also being a major player.

The focus on liquids transport is because oil and oil products are the most profitable large-volume freight
segment for the railroad system. Effectively, these shipments “subsidize” the transport of coal and other bulk



commodities on the Kazakh system. Today, coal is shipped for roughly 30-50% less than oil and oil products
for similar distances (on a ton-km basis). This is largely a result of the oil industry’s ability to pay a premium
for moving products that can be sold at relatively high prices, primarily on the global market. Although coal is
essentially a low-margin line of business for the rail industry, it is crucial because it contributes the greatest
turnover (in tons shipped and in ton-km) of any single product for the railroad system.

As a result, the setting of rail tariffs for coal, which ends up being critical in terms of determining its overall
competitiveness in the end-user markets (transport cost is a large component of total delivered costs for coal),
is closely tied to that of oil and oil products. But three factors are expected to change rail tariffs in the future.
First, the construction of additional pipeline capacity has shifted much of the lucrative transport of crude oil
(and perhaps later, oil products) from the rail system. Total shipments of oil and oil products by rail had been
fairly stable, at around 26-27 MMt per year through 2013, but oil shipments already began to decline in 2014,
notably with the expansion of the CPC and the decline of rail exports of crude to the Black Sea. Rail shipments
of crude for export dropped sharply in 2014, from 8.7 MMt in 2013 to only 1.8 MMt. Second, Kazakh refineries
are expected to produce less mazut and shift from exports of excess mazut (mainly to the EU) to delivery of
more light products to the domestic market. Overall shipments of refined products may not increase substan-
tially, but because of the shorter distances the products are moved, this means less high-value shipments and
less total revenue for the rail system. Finally, government proposals to harmonize transportation tariffs for
exports and domestic shipments across the Eurasian common economic space will push down real effective
tariffs for oil and oil products because of similar trends within the Russian rail system. Ultimately, these three
factors will place upward pressure on rail tariffs for coal, which are currently just slightly above break-even
levels for the rail industry.

What is clear is that the rail industry operates in a tight pricing window. On one hand, the rail operator must
have positive margins on freight hauls to offset losses in passenger transport and to finance significant in-
vestments in construction of new rail infrastructure, including construction of a new rail terminal in Astana for
EXPO 2017. On the other, major tariff increases would easily price coal out of the market. Our current forecast

does not envision this outcome (see below) but the situation warrants close attention.

There is some concern about a possible weakening in Russian
demand after 2025 (see text box: Kazakh Coal’s Position in
Russia’s Power Sector Weakening), as some of the Russian
generating capacity currently designed to be fueled by Ekibas-
tuz coal becomes outmoded and will need to be replaced. At
that point, Kazakh coal might face much greater competition
with Russian coal or natural gas for this capacity. However,
the timetable for power sector modernization could be pushed
back if investment capital is not readily available, and the
EEU framework is expected to make it increasingly difficult
for Russia to unilaterally force a switch to Russian fuels. Thus
Kazakhstan’s coal exports to Russia are projected to continue
for the foreseeable future. Because of their low production
costs and proximity to Urals power plants, they should remain
economically competitive with both Russian coal (from the
Kuzbas or local mines) and Russian gas.

Plans to launch Kazakh coal exports to China are less likely
to prove economically viable, given the relatively low quality
of the coal and the very high transportation costs that would
be involved over such long distances (China’s main coal con-
sumption centers are in the east). Furthermore, coal demand
growth in China is expected to decelerate over the next de-
cade as a result of a variety of factors, including moderating
economic growth, fuel diversification, and public pressure to
reduce air pollution levels in some areas—now manifest in
a specific commitment by China’s State Council to cap coal
consumption growth by 2020 (see Chapter 13). In fact, coal
demand already is showing signs of weakening. Coal con-
sumption in China’s electric power sector fell by 3% in 2014,

in response to weak national electric power demand growth
as well as competition from a surge in new hydroelectric
generating capacity; total coal consumption in the country
declined by 2.2% in 2014.12

As part of the effort to reduce air pollution in its eastern prov-
inces, China also intends to shift local coal-fired generation
capacity to interior locations and especially to its energy-rich
Xinjiang Province and Inner Mongolian Autonomous Region
in the northwest and north, respectively. This has become
possible as a result of advances in long-distance electrici-
ty transmission via extrahigh-voltage and ultrahigh-voltage
lines, as outlined in Chapter 6. Although Kazakh coal would
certainly be geographically nearer to power plants in Xinjiang
than in Beijing or Shanghai, China plans to fuel such plants
with locally plentiful coal, natural gas, and wind energy, not
imported coal (see the discussion of prospects for coal and
electricity exports in Chapter 6).

In short, China has abundant undeveloped energy reserves of
its own, and is taking steps to first stabilize and then reduce
its consumption of coal. This is already driving domestic Chi-
nese coal prices downward in the main consuming areas in
eastern China. With Chinese domestic coal prices essentially
setting the ceiling for what Kazakh coal can fetch in Chi-
nese markets, it thus appears that delivered costs of Kazakh
coal would be much higher than prevailing domestic prices
in China. Moreover, although China’s total coal consumption
is expected to return to growth in 2015, the long-distance
transmission of electricity from the interior to the eastern

12 |HS Energy, Life after the Super Cycle: China’s Energy Oversupply Casts a Global Shadow. China Energy Watch, December 2014.
Xiaomin Liu, China Coal Market Briefing: Annual 2014. IHS Energy Market Briefing, March 2015.



provinces, which has ramped-up very rapidly since 2012, is
already displacing imports of coal used to fire local thermal
generation there. It is estimated that in 2014 coastal China
met as much as one-fifth of its total power demand through
long-distance transmission from the interior. This coastal
region is the market for China’s coal imports, and as a result
the country’s thermal coal imports already were falling in 2014
(to 198.8 MMt) and are expected to continue to decline going
forward. China’s coal imports may well have peaked.

Thus, prospects for a major near-term expansion of energy
coal exports in the Chinese market appears to be limited at
best. Exports in the immediate Central Asian region might
be increased, especially after Kyrgyzstan (which currently
accounts for about 7% of Kazakhstan's coal exports) accedes
to the Eurasian Economic Union. Another existing custom-
er, Ukraine (~5% of Kazakhstan’s coal exports) may seek to
import more coal as a result of the loss of mining capacity
due to the ongoing unrest in its eastern regions. Whether
the regional geopolitical situation, or Ukraine’s dire financial
situation, makes such imports feasible is an open question.’®
Limited exports to Europe might also continue, if econom-
ic growth accelerates and there is a need for greater base
generating capacity to accommodate renewable capacity
additions. However, this may be challenging considering the
EU focus on meeting carbon emission targets, with Germa-
ny for example moving to constrain its lignite use. Still, the
higher quality Shubarkol coal, which already is exported in

8.7. Coal Mine Methane

Partly because of the negative environmental externalities
associated with coal production and use, as well as the dif-
ficulties of transporting coal to Russia and other markets,
research on the potential for utilizing coal mine methane
(CMM) and coal-bed methane (CBM) as an energy source is
underway.'* Kazakhstan’'s coal mines are particularly gassy,
and CMM accumulates to potentially dangerous levels (18-24
m? per ton on average, with concentrations up to 33 m? per
ton) in deep coal mines such as those in the Karaganda basin,
making its removal (“drainage”) an important safety imper-
ative. The ability to utilize the gas in some way, rather than
simply releasing it into the atmosphere, would thus contribute
to a reduction of some of the GHG emissions associated with
coal mining.

A pre-feasibility study of coal mine methane drainage and
utilization was recently completed in the Karaganda basin.
The study was sponsored by the U.S. Environmental Protec-
tion Agency's and targeted six of the eight underground coal

small amounts to the Baltic States, appears best positioned
to withstand the transport costs of reaching these markets.
The new Shubarkol-Arkalyk rail line, commissioned in 2014
(currently related infrastructure construction is continuing),
significantly improves the infrastructure supporting the export
of Shubarkol coal.

The situation with respect to coking coal, for which there is
a more specialized market, could prove more favorable (e.g.,
if there is a recovery in demand for coking coal in metallur-
gical plants in Russia). Coking coal exports appear to have
increased from 0.9 MMt in 2013 to 3.4 MMt in 2014. However,
the quantities involved are considerably less than for energy
coals.

Given the limited prospects for a rapid expansion in coal ex-
port volumes, industry officials are exploring options for the
further utilization of coal in Kazakhstan's domestic economy.
The potential benefits are not restricted to retaining jobs and
economic vitality in the coal-producing regions. Synthetic lig-
uids production may make it possible for Kazakhstan to utilize
its abundant coal deposits to produce more of the refined oil
products (e.g., gasoline, diesel) it currently imports from Rus-
sia. The concluding section of this chapter, which explores the
outlook for coal longer term, examines some of these options.

mines in the basin owned and operated by ArcelorMittal, also
the owner of the large Karaganda steel mill. The assessment
concluded that CMM quality in the mines is not sufficient at
current gas market prices to support projects for CMM en-
richment for pipeline, compressed natural gas (CNG), or LNG
applications.’® Nor was the necessary infrastructure in place
to make CMM projects based on district heating, industrial
raw CMM use, or slurry drying practical. However, the study
did conclude that small-scale electrical generation at the
sites of production (mines) could be feasible. More specifical-
ly, it recommended implementation of a three-stage power
generation project that would involve the construction of
several small (2-12 MW) power plants, each at a single mine,
using fuel collected from multiple gas extraction facilities at
each mine."”” A standard discounted cash flow model esti-
mated that cash flow would become positive in the fifth year
of the (10-year) project, with a 10-year return on investment
(IRR) over 13%. As the next step, it recommended that the
company undertake a full economic feasibility analysis of

3 A joint statement by Ukrainian President Petro Poroshenko and Kazakhstan's President Nursultan Nazarbayev in December 2014
announced an agreement in principle to begin exports of an unspecified quantity of Ekibastuz coal to Ukraine.

14 Although the distinction is at times somewhat vague, CMM refers to methane in operating and abandoned mines, whereas CBM is
methane residing in undeveloped coal deposits, which is accessed via wells like conventional gas production. This section follows
this convention, except when the discussion is about the total methane resource (both in mines and undeveloped deposits); in the

latter case the term CBM is used.

15 Arcelor Mittal Coal Mines Karaganda Coal Basin, Kazakhstan: Pre-feasibility Study for Coal Mine Methane Drainage and Utilization.
Washington, DC: U.S. Environmental Protection Agency, April 2013.

6 The methane concentration in most CMM deposits at Karaganda ranges from 15% to 40%, whereas gas processing to pipeline quali-
ty is not commercially practical below 50% methane, and the typical threshold for gas cleaning in the US is 70% methane (ibid., p. 7).

17 At the time of the study, CMM already apparently was being extracted from one mine (Kazakhstanskaya) and used as a boiler fuel

for operations in neighboring mines.



electric power generation at the six mines, and to ascertain
whether the project could be assisted by any national incen-
tives toward carbon emissions reduction.

Switching the focus now to the total methane resource in
mined and unmined coal deposits (referred to here as CBM),
preliminary estimates indicate that the inferred resource
(gas initially in place) could be as large as 3 trillion cubic
meters (Tcm). Not all of this is recoverable at current levels
of technology, but to place this in some context, Kazakhstan's
conventional proven natural gas reserves are estimated at 1.3
Tcm and proven+probable natural gas reserves at 3.9 Tcm.
Some 490 billion cubic meters (Bcm) of CBM is believed to
exist above a depth of 1500 m at Karaganda alone. The CBM
resource at Ekibastuz is less well studied. Concentrations
averaging 21.4 m> per ton of coal are believed to lie at depths
of 70-340 m.

CBM in some regions of Kazakhstan has sufficiently high
methane content to allow its use as a close alternative to
natural gas. Its potential appears to be greatest in areas near
sites of coal production that are not yet served by the nation-
al gas pipeline network—i.e., in much of northern, central, and

eastern Kazakhstan. If production and consumption of CBM
is monitored so as to keep leakage into the environment to
an acceptable level (Chapter 13 points out that methane is a
much more potent heat-trapping gas than is carbon dioxide),
this should support Kazakhstan's efforts to diversify the fuel
mix in this region. At the very least, continuing progress
toward the capture of escaping CMM at existing mines rep-
resents a major opportunity for Kazakhstan to reduce its
greenhouse gas emissions.

Whether CBM might ultimately provide the solution to high-
er-order energy challenges, such as the gasification of the
Karaganda region or even Astana, remains an open question.
As noted above, the resource base is still being studied, and
it is not clear yet whether CBM resources in suitable prox-
imity to potential consumers have sufficiently high methane
content for pipeline transmission, CNG, or LNG applications.
Nor is it clear whether existing commercial-scale extraction
technologies utilized elsewhere in the world will prove viable
in Kazakhstan.’® A preliminary methane extraction well drilled
800 m into the Taldykuduk coal deposit in central Kazakhstan
was unsuccessful, and further tests are being conducted.

Coalbed Methane Production in Global Context

The production of coalbed methane (CBM) began as a safety measure to extract methane—an explosion
hazard—from coal prior to mining. And once deep-shaft coal mines become operational, methane recovery—
often referred to as coalmine methane (CMM)—remains an integral part of the standard mining technique of
degassing. The volumes of methane recovered from mines are generally relatively small and can be used to
support the coal mining operations (e.g., in mine power generation).

Unlike dry or associated natural gas, methane in coal is not trapped under pressure in the coal-bearing strata.
Moreover, less than 10% typically exists as “free” gas within fractures and joints. Rather most CBM is adsorbed
within the micro-porous matrix of the coal itself.

These properties mean that when the methane itself is viewed as the resource to be developed (and not the
coal), it is commonly extracted using a enhanced recovery techniques similar to the hydraulic fracturing now
responsible for the rapid rise in unconventional oil and gas production, although the mechanics and rates of
flow of the gas to the production wells are different. A fracturing fluid (typically water but sometimes also
acids and other additives) and a “proppant” (an agent that props open the fractures, typically sand, after the
injection fluid is removed) are injected into the targeted coal zones at high pressure. The technology generally
enlarges already existing fractures (or “cleats”) present in the coal, and increases the connections between
natural fracture networks and between these networks and the production wellbores. Because CBM itself is
not trapped under high pressure, the mechanism for inducing methane flow from the fractured horizons is the
removal of significant amounts of formation water to the surface, in order to sufficiently reduce the subsurface
hydrostatic pressure to a point (close to normal atmospheric pressure) where the methane can desorb from
the coal. Methane then flows via the fractures to the network of production wells. Unlike the production of
conventional natural gas, in which the output of gas is initially high before becoming progressively depleted
as the water cut increases, the proportion of water to CBM is initially high but declines over time as CBM
production increases (most of the gas is recovered during the last 50% of the pressure drawdown).

The economic feasibility of CBM production depends on a number of factors. Some of these are directly related

8 An international forum was held in July 2014 to explore options for the development of a coal-based gas industry in Kazakhstan
(and in particular for the gasification of Astana and Karaganda), with the primary objective of investigating how best world practice
could reduce costs (see “Coal Bed Methane in Kazakhstan,” World Coal, 23 July 2014).



to the specific character of the coal deposit, including gas content, seam thickness and depth, permeability
(ease of flow of gas through the coal matrix), and water chemistry and disposal volumes. Other factors include
access to potential markets via pipeline (CBM is over 90% methane, and is generally suitable for introduction
into a commercial pipeline with little or no treatment) or as CNG or LNG, as well as the availability and price
of competing fuels, such as natural gas. In what follows, we discuss several of these interrelated factors in
greater detail, before investigating how they have influenced production decisions in major countries already
producing CBM on a commercial basis or poised to do so in the near future.

Gas content is in general positively associated with the rank or grade of coal, being relatively low for lignite,
but rising through the sub-bituminous and bituminous grades, and reaching its highest levels for anthracite.
Reflecting this gradient (degree of compression), the average CBM content of US coals, for example, ranges
from roughly 2.8 to 22.6 cubic meters/ton. Depending on other conditions, the lower bound for net positive
return (NPV) in the US ranges from 3.5 to 11.3 m®/t), with 7.0 m*/t sometimes being used as a crude bench-
mark for profitability. However anthracite, at the upper bound of the compression gradient, is very dense and
consequently has very low permeability, making it difficult to fracture. Thus, the most favorable coal grades
for CBM development tend to lie in the middle of the coal spectrum (sub-bituminous and bituminous).

All things being equal, thicker coal seams are more economic than thinner ones; although individual coal beds
should ideally have a minimum thickness of 1 m, a sequence of coal beds measuring at least 10 m in cumulative
thickness is often considered a minimum commercial requirement, and the optimal thickness is more than 25
m. Similarly, deposits at shallower depths from the surface are more economic than those at greater depths.
Near-surface deposits can be exploited using simpler technologies at lower drilling cost, and at higher well
densities. Depth is also related to permeability; higher pressures at greater depths tend to reduce open space
within the coal matrix (closing fractures), thus making it less permeable and reducing flow rates during gas
recovery. This reduced permeability typically means that optimum CBM production comes from coal seams
at depths above 1500 m.

Unlike conventional oil and gas, CBM cannot be extracted without producing a large amount of water (the
formation water already present in the coal in large quantities as well as the fraccing fluid when the hydraulic
fracturing method is employed). In some formations, such as the Powder River basin in the US, the production
water is potable and can be used in agriculture (e.g., for livestock) or can be discharged directly into watercours-
es. However, more commonly production water contains a variety of mineral salts, chemicals, and sometimes
also heavy metals and radionuclides. In such cases, a disposal strategy is necessary (e.g., reinjection or storage
in collection ponds) to mitigate adverse environmental impacts. Thus a high water content in coal formations
affects production economics both by increasing costs (of pumping, environmental remediation, and storage/
reinjection) and by lowering gas content (by reducing gas storage capacity).

Approximately 70 countries worldwide have coal-bearing regions, and roughly 20 have undertaken active CBM
drilling programs at one time or another. The bulk of commercial production is currently from four countries
(US, Australia, Canada, and China). The United States pioneered commercial CBM production during the
1980s, when energy security concerns and high oil and gas prices spurred the US Government to promote the
development of unconventional energy sources through a system of tax credits and incentives. In recent years,
total US production has fluctuated between 45 and 55 billion cubic meters (Bcm), and accounts for roughly
7% of total US dry gas production.’®

Australia initiated commercial CBM production much later (1996), but had been increasing output rapidly
until 2011. Deposits in the Bowen and Surat basins of Queensland and New South Wales (NSW) accounted
for a national output of 4 Bcm in 2008 and 6 Bcm in 2011, by which time CBM accounted for roughly 10% of
the country’s total dry gas production. Recently, the constraints to continued production growth have been
regulatory rather than geological in nature. In 2011, a new state government in NSW, concerned about the
environmental risks posed by CBM production to surface and ground water, placed a 17-month moratorium on
all CBM hydraulic fracturing activities. This moratorium ended when the government introduced a new suite of
CBM regulations that significantly increased the regulatory burden and costs associated with CBM development
in NSW. Then in March 2014, after leaks from a fraccing fluid evaporation pool at the Santos Pilliga site, the
NSW government imposed a six-month moratorium on the issuance of new exploration licenses and an audit
of all existing licenses. These measures are expected to slow the rate of Australia’s production growth until a
more stable and predictable regulatory environment can be put in place in NSW. Nonetheless, because most
current production is in Queensland and not NSW, national output in 2014 had increased to 8.9 Bcm.

9 The San Juan basin (Colorado, New Mexico), which has the largest reserves and accounts for the most production (53% of total
output), has a favorable combination of high gas content, permeability, and relatively thick (15 m average) seams. In the Powder
River basin (Wyoming, Montana), lower gas concentrations of sub-bituminous coals are offset by thicker seams (30 m) located
closer to the surface (125-300 m). In the Black Warrior basin (Alabama) seams are thinner (typically T m or less), but coal grade,
depth, permeability, and gas content are favorable; production here has also benefitted from market access and extensive use of
enhanced recovery methods (e.g., fracturing, multizone completion, computer simulations) and water management techniques.



Canada is another country that has ramped up CBM production rapidly—from only about 1 million cubic meters
(MMcm) in 2003 to 5 Bcm a decade later. Commercial production is currently limited to the province of Alberta,
where there are currently over 6000 CBM production wells operating in two production basins. Roughly 85% of
current production occurs at favorable depths of between 200 and 7000 m in coals of the Horseshoe Canyon
and Belly River formations. These formations have up to 10 major sub-bituminous coal zones of moderate
gas content and permeability (well output averages about 3.4 thousand cubic meters [Mcm] per day), with
cumulative seam thicknesses of 15-20 m, and are dry and hence require no dewatering (recovery is stimulated
using nitrogen). Production also has extended to portions of the Mannville formation, where sub-bituminous to
bituminous coals lie at greater depths, at 500-2000 m. Due to the greater depths and a saline water removal
requirement at some sites, development costs are higher, but are compensated by a higher gas content and
permeability (and hence higher well production rates of 14 Mcm per day), and seams that are up to 15 m thick.

China, another major producer, appears to have averaged between 1.5 and 2 Bcm of CBM in recent years, less
than 2% of the country’s total dry gas supply (CMM production, at ~6 Bcm, is considerably greater). However,
CBM volumes could increase to 10-20 Bcm by 2020. Almost one-third of China’s economically recoverable
resource is located in the Ordos basin, in the north-central part of the country. Coal seams here typically lie
at considerable depth (1000 m), so relatively low permeability is an issue. Most of China’s current production,
however, is from the Qinshui basin in Shanxi province, where proximity to the West-East gas pipeline (affording
access beyond local markets) is a major driver. Pipeline access is an important issue that will affect the scale of
CBM development. China’s national oil companies own and operate the country’s major trunk pipelines, whereas
production and exploration rights for CBM are held by PetroChina, China United Coal Bed Methane, and smaller
players. Operations not of sufficient size to negotiate access (and build feeder lines) to these trunk pipelines
will likely be “stranded,” perhaps in local CNG and LNG markets. Thus government and industry coordination
will be necessary to accommodate a large-scale build-out.

In Russia, no commercial CBM output is yet forthcoming, but an ongoing geological exploration program has
revealed that the country possesses the world’s largest CBM resource (84 trillion cubic meters [Tcm] down
to a depth of 2000 m), and the world’s largest explored CBM basin, Kuznetsk (>13 Tcm), which is the main
focus of attention. Russia’s Gazprom is charged with exploring and producing the resource, and the goal, as
in north-central Kazakhstan, is to supply a gas-starved, industrialized, coal-producing region (Kuznetsk) with
an alternative, cleaner fuel. In 2003, Gazprom Dobycha Kuznetsk was granted a license to prospect, explore,
and produce CBM within a group of coal fields in the southern Kuznetsk basin. In 2008-2009, eight wells were
drilled in the basin’s Taldinskoye field at depths of 600-1000 m, and in 2010 a pilot project was launched
to produce CBM for use in local vehicle fueling stations (CNCG) and to power two small electrical generating
plants. In 2012 a plan for the commercial development of the southeastern part of the Taldinskoye field was
approved, and field development work is now under way, including drilling 14 production wells. According to
Gazprom, the plan is to slowly ramp up production from Taldinskoye (and perhaps other sites), so that total
Kuzbas output rises from the 20 mcm characterizing Taldynskoye's pilot phase to 2.1 Bcm in 2016, 3.1 Bcm
in 2017, and roughly 4 Bcm once first-phase development in the southern Kuzbas is completed in 2021. CBM
output ultimately could grow to as much as 18-21 Bcm over the longer term.

Kazakhstan, like Russia, is in the process of both identifying prospective sites for commercial CBM production
and applying the appropriate technologies for methane extraction at these sites. According to preliminary
assessments, the country has about 3 Tcm of inferred CBM resources. As discussed elsewhere in the report,
CBM is being considered as one possible solution for the gasification of the Karaganda region as well as of the
capital, Astana, and most plans for its commercial development have this goal in mind. The methane resource
base of the surrounding region is still being studied, and it is not clear yet whether CBM resources in suitable
proximity can be developed on a commercial basis for pipeline transmission or for CNG or LNG applications. An
international forum was held in July 2014 to explore options for the development of a coal-based gas industry
in Kazakhstan (and in particular for the gasification of Astana and Karaganda), with the primary objective of
investigating how best world practice could reduce costs.?°

Two fields have recently been the focus of attention. The Taldykuduk field in central Kazakhstan is located
on a southern extension of the Karaganda syncline in an area with rather complex geology that initially was
thought to provide high gas content and permeability.?' The field overall has 20 coal seams, 17 of which are of
working thickness (ranging from 1 to 6.3 m), with a cumulative thickness of 47 m. Depths also fall within the
potentially commercial category, ranging from 200 to 700 m. Methane content increases from 10 m?/ton at
200 m to 23 m3/ton at 700 m. However, the drilling of a single extraction well in 2013-2014 was unsuccessful
(in the absence of enhanced recovery techniques), and further tests are now being conducted.

The potential of the Sherubay-Nurinsky area on a northeastern extension of the same Karaganda syncline
also is being actively explored. The coal seams here lie at greater depth (700-1500 m), and 15 of the 20 seams

20 See “Coal Bed Methane in Kazakhstan,” World Coal, 23 July 2014.

21 N.S. Umarhajieva, R. K. Mustafin, and E.G. Alexeev, “Central Kazakhstan Coal-Fields Potential for Development of Coalbed Methane
Production Projects,” n.d. http://www.coalinfo.net.cn/coalbed/meeting/2203/papers/coal-mining/CM025.pdf.



are of workable thickness (cumulative thickness is 37.6 m). The gas content of the seams is rather stable and
increases gradually with depth (from 24 m®/ton at 700 m to 27 m®/ton at 1500 m). In April 2015, KazTransGaz
and the Saryarka Social-Entrepreneurial Corporation launched a pilot project to explore and subsequently de-
velop the methane resource at Sherubay-Nurinsky. Preliminary data indicate the area may contain a potential
resource of 50 Bcm. Exploration will take place in 2015-2017; this will be followed by a production phase if
the results prove favorable.

In terms of some of the basic parameters used to assess potential commerciality, the areas being considered
for CBM development in Kazakhstan do not appear to differ substantially from deposits already being exploited
commercially elsewhere in the world. The challenge, as noted above, will be finding suitable matches between
extraction technologies and the geological characteristics of particular deposits. A further challenge, as with
natural gas, is the build-out of transmission and distribution infrastructure to deliver the gas to potential

demand centers.

Despite the limited commercial experience to date, CBM does
have potential advantages vis-a-vis long-distance pipeline
gas as a supply source for Astana or other urban centers in
north-central Kazakhstan. Distances between sites of pro-

8.8. Coal Balance Outlook to 2040

Examination of Kazakhstan's coal balance between 1990 and
the present, and estimates out to the end of our forecast
period in 2040 (Table 8.4), reveal a number of important
trends. Coal production slowly declines from the current levels
of 108.7 MMt to 86.9 MMt in 2040. Apparent consumption
follows a similar trajectory, slowly declining from 82.7 MMt in
2014 to roughly 70 MMt in 2040. These trends are consistent
with an outlook for the economy of gradually utilizing energy
more efficiently (Chapter 11), that gas use will slowly increase,
and that some nuclear generation capacity will eventually
come on line after 2025 (see Chapter 10). All of these devel-
opments will exert downward pressure on coal consumption.
Despite the challenging environment, exports (‘net imports”
in the table 8.3; see note 4 in this chapter) remain relatively
stable until almost 2030, building upon the current coal trade
between Russia and Kazakhstan and its possible continuation
within the Eurasian Union. The intrinsic economic compet-
itiveness of Ekibastuz coal in the southern Urals (vis-a-vis
Kuzbas coal and other fuels) should allow it to maintain a
niche in this market at least over the medium term.

duction and markets are less (on the order of 100-200 km) as
opposed to the now-suspended Kartaly-Astana natural gas
pipeline project (830 km), thus making liquefaction and LNG
delivery by rail or truck a possible option (see Chapter 7.3.7).

The breakdown of coal consumption by economic sector in
Table 8.4 highlights several trends discussed earlier in the
chapter. Consumption should hold steady near present levels
in the electric power sector in the period out to 2025, before
tapering off subsequently (average annual growth for the en-
tire period of 2015-2040 is -0.7%) (see Chapter 10 for more
detail). Consumption in industry and agriculture exhibits a
somewhat similar trend, with moderate average annual rates
of growth over the period 2000-2020 (~3%) tapering down to
much smaller rates (below 1%) during 2015-2040. Domestic
(residential) sector consumption displays a somewhat differ-
ent trend, transitioning from very high rates of growth during
the 2000s (off of a low base) to a long-term secular decline
as households switch to more convenient fuels, such as piped
gas or LPGs. As a result of these countervailing trends in the
individual sectors of the economy, the electric power sector’s
share in overall coal consumption in the economy remains
remarkably steady going forward, at about 60% through the
remainder of the projection period.

Alternative Uses of Coal as a Fuel

Coal Gasification

* Process. Oxidation of coal through combustion in the presence of steam.

e Product. So-called “syngas”—a combination of CO and H,.

e Applications. Gaseous fuel that can be (a) burned to generate heat or power either in a gas or a steam
turbine or (b) used as a feedstock in liquid fuels production via the Fischer-Tropsch process.

e Limitations. Difficulty in competing with natural gas on a price basis (its energy density is only about half
that of natural gas); has an efficiency rate of 40% versus 57% for natural gas in a combined-cycle gas
turbine, and also requires additional infrastructure (coal treatment facilities, gasification units), significantly
adding to costs. Moreover, for transmission via the existing natural gas pipeline network, certain processes
must be incorporated into the syngas production train so that the methane content can be elevated to the



point where syngas can be fed into the network.

Synthetic liquid fuels

Processes. Indirect liquefaction, coal pyrolysis, or coal hydrogenation; indirect liquefaction via Fisch-
er-Tropsch synthesis, pioneered on a large scale in the 20th century by Germany and South Africa, most
widely used; involves conversion of syngas produced by coal gasification into liquid hydrocarbons.

Products. Synthetic oil and oil products, including gasoline and diesel.
Applications. Similar to those of natural oil and oil products (vehicle fuels, lubricants, chemical feedstocks).
Limitations. Unlike conventional technologies used for liquid petroleum products, synthetic products require

substantial amounts of hydrogen which is typically derived from water. Taking into account the problems
with water supply in the Republic of Kazakhstan, this factor is critical for production planning, since all the

water used in production is non-recoverable.

Coal-water slurry

e Process. Fine coal fractions (including from lignite) are milled and blended with water and a stabilizing

agent.

e Product. A slurry of coal (60-70%) and water (30-40%) delivered to end-users by pipeline or tanker truck.

e Application. Replaces heavy oil (mazut) as a boiler fuel for low-capacity consumers.

e Limitations. Currently not competitive with natural gas on a price basis (due to additional post-extraction
costs of coal milling and slurry preparation); high water consumption.

The projected volumes of coal production and consumption
in our coal balance outlook to 2040 are constrained by: the
challenging environment for exports described above; Ka-
zakhstan'’s official commitment to reducing greenhouse gas
emissions (described in Chapter 13); and the experimental
nature of alternative uses for coal, such as coal gasification,
synthetic liquid fuels production, and coal-water slurry (see
text box: “Alternative Uses of Coal as a Fuel”). Any techno-
logical breakthrough in the latter (alternative uses) could
potentially raise projected volumes of demand, providing the
environmental costs are acceptable. This is especially the
case with synthetic liquids production, which has the poten-
tial to reduce Kazakhstan's imports of refined products such
as gasoline and diesel from Russia (see Chapter 7.4) through

their replacement by domestically produced coal-based syn-
thetic equivalents.??

Progress in alternative uses notwithstanding, the balance of
coal production and consumption in Kazakhstan appears to
be closely linked to electric power generation for the fore-
seeable future. This reflects the inertia built into the struc-
ture of the electric power sector (where 64% of capacity is
coal-fired; see Chapter 10). Even with the continued gradual
growth in gas-fired power generation and the phasing in of
some renewable and nuclear capacity, coal will remain the
dominant fuel in the power sector through the end of the
outlook period.

22 A more prosaic use of brown coal (and indeed potentially of hard coal fines recovered from waste dumps and tailings ponds [see
Chapter 13.2.4.3]) is crushing and compression into blocks (briquettes) of varying size and shape that are still widely used in some
countries (i.e., China, Korea, Vietnam) for residential cooking and heating. Due to the already low costs of briquettes in these mar-
kets (and the fact that they can be fabricated from a variety of locally ubiquitous materials such as recycled paper, wood charcoal,
sawdust, and rice and peanut chaff), it is difficult to envisage how coal briquettes exported from Kazakhstan would be competitive.



Key Recommendations

Continue to explore the potential for utilizing Kazakh-
stan’s coal unconventionally, including coal mine methane
(CMM), coal-bed methane (CBM), and other coal utilization
options, such as synthetic liquid fuels production, coal
slurry, briquettes, etc. as a promising way of using more
of Kazakhstan's low-cost coal in the economy.

Pursue careful policy implementation so as to not un-
dermine coal's competitiveness unnecessarily. Particular
attention should be devoted to the impacts of carbon
pricing and changes in rail tariffs on coal exports and
consumption of coal in the domestic economy.

Continue research on ways to use coal more cleanly and
efficiently, especially in power generation by incremental

improvements, such as reducing emissions through im-
proving efficiency of fuel utilization. If at least marginal
progress can be demonstrated on the carbon footprint,
perhaps the timetable for coal's replacement by other
fuels can be stretched out.

Although the most efficient use of Ekibastuz coal is power
generation, continue technical and economic studies on
the feasibility of cleaning and standardization of bitumi-
nous and brown coals from other deposits so that coal
of consistent and predictable quality, emissions charac-
teristics, and heat content will be available to potential
export markets.
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9. Uranium

9.1. Key Points

e While it has not yet re-established its domestic nuclear
generation capacity (a nuclear plant was in operation in
the country 1973-1999), Kazakhstan is a leading resource
holder and the world’s largest producer of natural uranium,
accounting for more than one-third of global production.
All of this output ultimately is exported, primarily to China,
but also to the EU, South Korea, and United States.

e Kazakhstan's competitive advantage is that most of its
reasonably assured and inferred resources of uranium are
held in sandstone deposits that are developed through the
in-situ leaching production method, which is more cost-ef-
fective and less environmentally harmful than traditional
(hard-rock) production methods.

e Unlike the situation with certain other energy commod-
ities that Kazakhstan exports, Kazakhstan to date has
found ready markets for its uranium, expanding exports
as rapidly as it can grow production. Global demand for
uranium is expected to increase to 2035 under virtually
any economic scenario, reflecting increased nuclear gen-
eration of electricity. However, Kazakhstan’s recent export
growth has coincided with a rapid demand surge in China,
which may not be sustainable after the latter country’s
inventory build-up is completed.

e Kazakhstan is not presently represented in all stages
of the nuclear fuel cycle. It currently undertakes mining
and primary processing of uranium after which uranium
concentrate is then sent to Russia for conversion and
enrichment, before being returned for production of fuel
pellets, while production of the following fuel components
(fuel elements [rods] and fuel assemblies) in Kazakhstan
is unavailable. Current fuel pellet production capacity
utilization is no more than 1-2% of the design capacity,
since in 2008 Russia stopped buying pellets in favor of
its domestic producers. Fuel pellet production capacity

9.2. Uranium Reserves

In terms of reasonably assured resources (RARs)—the cat-
egory used by the International Atomic Energy Agency and
the OECD’s Nuclear Energy Agency, and approximately cor-
responding to the A+B+C12 reserves category used in the CIS
states—Kazakhstan is the world’s fourth largest reserves
holder with 0.4 million metric tons (MMt) of uranium (8% of
the world’s total), trailing only Australia, the USA, and Canada
(which hold 1.2,0.5, and 0.4 MMt respectively; see Table 9.7).
However, considering only resources that cost less than $80
per kilogram (kg) of uranium to produce (which is an equiva-

underutilization (Ulba Metallurgic Plant - UMP) constitutes
the basic problem of the uranium industry in Kazakhstan.

e Several joint initiatives have been undertaken over the
past years in order to develop facilities in Kazakhstan
for conversion and reactor fuel assembly production, in
order to increase the value-added component in uranium
products and to utilize fuel pellet production capacities. In
2014, an agreement was reached between JSC NAC Kaza-
tomprom and China General Nuclear Power Corporation
(GGNPC) stipulating construction of a UMP-based plant to
produce fuel assemblies. The plant’s production capacity
will be 200 tons per year with possible further expansion.

e Kazakhstan proposed an initiative to host an IAEA Nuclear
Fuel Bank' on its territory to provide open access to low-en-
riched uranium for the countries developing a nuclear power
industry, to build a fuel inventory, and to strengthen the nu-
clear nonproliferation regime. In 2015, Kazakhstan and the
IAEA reached the final agreement on locating the Nuclear
Fuel Bank in Kazakhstan (at UMP). Since an agreement on
the Iranian nuclear issue has been reached, it has become
possible to source low-enriched uranium from Iran to build
up the Nuclear Fuel Bank inventory.

e The country is also actively planning for the development
of the nuclear power industry with construction of one or
more new nuclear power plants (NPPs) to support, among
other things, domestic consumption of nuclear fuel. Taking
into account that the town of Kurchatov holds a unique
nuclear research and nuclear power base, Kazakhstan
may consider the initiative to establish an international
platform for development and construction of pilot “fourth
generation” reactors. This initiative will allow Kazakhstan
to become a significant player in the knowledge-intensive
and high-tech nuclear industry.

lent of $31 per pound of Us0g),* Kazakhstan has the world'’s
second largest reserves, at 0.2 MMt (16.5% of the world’s
total), lagging behind only Canada, with 0.3 MMt. In terms
of inferred resources (IRs)—the category corresponding to
the C2 reserves category used in Kazakhstan—the country
holds a total of 0.5 MMt (17% of the world’s total), which is
second to Australia’s 0.6 MMt. Taking into consideration only
those resources that cost less than $80 per kg to produce,
Kazakhstan has the world’s largest resource position, at 0.3
MMt (42% of the world’s total; Table 9.2).

T With a storage capacity up to 90 tons of low-enriched uranium hexafluoride.

2 According to Geology Committee data from 1 January 2015, A+B+C1 uranium reserves amount to 344.4 thousand tons (balance
sheet reserves [recoverable reserves] amount to 928.5 thousand tons).

3 In early February 2015, the world spot market price for uranium was ~$37.50 per pound (or $82.50 per kg). Although over 80% of
uranium sales occur under long-term (3 to 15 year) contracts with a more stable price than that of the spot price, contract prices are
nonetheless linked to the spot price at the time of shipment. Therefore the $80 per kg price can be viewed as a rough approximation
of a “break-even” price for mine production at current levels of demand.



Cost ranges

<USD 40/ <USD 80/ <USD 130/ <USD 260/

Country kgU kgU kgU kgu
Kazakhstan 20,400 199,700 285,600 373,000
Canada 256,200 318,900 357,500 454,500
Brazil 137,300 155,100 155,100 155,100
South Africa 0 113,000 175,300 233,700
Chinas 51,800 93,800 120,000 120,000
Mongolia 0 108,100 108,100 108,100
Russian Federation© 0 11,800 216,500 261,900
Uzbekistan® 41,700 41,700 59,400 59,400
Ukraine 0 42,700 84,800 141,400
Tanzania’ 0 38,300 40,400 40,400
Argentina 0 5,100 8,600 8,600
Slovak Republicee 0 8,800 8,800 8,800
Sloveniad-e 0 1,700 1,700 1,700
Turkey<e 0 6,800 6,800 6,800
Perud-e 0 1,400 1,400 1,400
Italyd 0 4,800 4,800 4,800
Portugal 0 4,500 6,000 6,000
Niger’ 0 14,800 325,000 325,000
Namibia’ 0 0 248,200 296,500
Australia 1,174,000 1,208,000
United States 0 39,100 207,400 472,100
Central African Republic’ 0 0 32,000 32,000
Japan® 0 0 6,600 6,600
Mexico" 0 ] 2,900 2,900
Finland® 0 0 1,200 1,200
World totalf 507,400 1,211,600 3,698,900 4,587,200
Cumulative reserves 1.1 264 80.6 100
Reserves life, years 8.5 20.3 62 76.9
Kazakhstan, % of total 4 16.5 7.7 8.1

2 Recoverable resources as of 1 January 2013, rounded to nearest 100 tons.

5 Not reported in 2013 responses, data from previous Red Book.

© Assessment within the last five years.

d Assessment not made within last five years.

€ In situ resources were adjusted by Secretariat to estimate <USD 260/kgU category.

f Totals related to cost ranges <USD 40/KgU and <USD 80/kgU are higher than tables because certain countries do not report low-cost
resource estimates, mainly for reasons of confidentiality.

" Secretariat estimate.

Source: International Atomic Energy Agency (IAEA) and OECD Nuclear Energy Agency, Uranium 2014: Resources, Production, and
Demand (“Red Book”), 2014.

Table 9.1 Reasonably assured resources (RAR), tons U2, for selected countries



Cost ranges

<USD 40/ <USD 80/ <USD 130/ <USD 260/

Country kgU kgU kgU kgU
Kazakhstan 68,900 316,000 393,700 502,500
Canada 65,600 99,400 136,400 196,000
Brazil 0 73,600 121,000 121,000
South Africa 0 69,300 162,800 217,100
China® 13,900 54,800 79,100 79,100
Mongolia 0 33,400 33,400 33,400
Russian Federation¢ 0 30,500 289,400 427,300
Uzbekistan® 24,700 24,700 31,900 31,900
Ukraine 0 16,900 32,900 81,300
Tanzania™ 0 8,500 17,700 17,700
Argentina 2,400 4,000 9,900 11,000
Slovak Republicee 0 3,900 6,700 6,700
Slovenia®-e 0 3,800 7,500 7,500
Turkey<e 0 1,900 1,900 1,900
Perud-e 0 1,500 1,500 1,500
Italyd 0 1,300 1,300 1,300
Portugal 0 1,000 1,000 1,000
Niger® 0 600 79,900 79,900
Greenland 0 0 0 221,200
Namibia” 0 0 134,600 159,100
Czech Republic 0 0 100 68,300
Botswana® 0 0 56,000 56,000
Jordanee 0 0 40,000 40,000
Zambia'® 0 0 14,700 14,700
Hungary 0 0 0 13,500
Swedende 0 0 4,700 4,700
Malawi® 0 0 2,300 4,600
Malie 0 0 4,500 4,500
Germanyd 0 0 0 4,000
Romania ™4 0 0 3,600 3,600
Iran 0 0 3,400 3,400




Australia 532,100 590,300
World totalf 175,500 745,100 2,204,000 3,048,000
Cumulative reserves 5.8 24.4 723 100
Reserves life, years 29 12.5 36.9 51
Kazakhstan, % of total 39.3 42.4 179 16.5

2 Recoverable resources as of 1 January 2013, rounded to nearest 100 tons.

5 Not reported in 2013 responses, data from previous Red Book.
© Assessment within the last five years.
d Assessment not made within last five years.

€ In situ resources were adjusted by Secretariat to estimate <USD 260/kgU category.
f Totals related to cost ranges <USD 40/KgU and <USD 80/kgU are higher than tables because certain countries do not report low-cost

resource estimates, mainly for reasons of confidentiality.
Secretariat estimate.

Source: International Atomic Energy Agency (IAEA) and OECD Nuclear Energy Agency, Uranium 2014: Resources, Production, and

Demand (“Red Book”), 2014.

Table 9.2

9.3. Uranium Production

Mine production of uranium (U) in Kazakhstan has risen rap-
idly in the twenty-first century, increasing from 3.3 thousand
metric tons (Mt) in 2003 to 23.1 Mt in 2014, or by 19.4% on
average annually! Over the same period, global production of
uranium rose from 35.6 Mt to 56.3 Mt, or by 4.3% annually
(Table 9.3). As a result, since 2009 Kazakhstan has been the
leading world producer, and has been increasing its share

Inferred resources, tons U?, selected countries

of total world production from 28% (2009) to 41% (2014).
Kazakhstan's largest entitlement uranium producer is state-
owned KazAtomProm: in 2014 it produced 13.1 Mt, which
constitutes 57% of the country’s total uranium output. The
remaining production is largely from mines worked by inter-
national joint ventures between Kazakh firms and companies
from other countries (e.g., Canada, France, Japan, and Russia).

Production (tons U), % change % change
Country or area 2003 2005 2007 2009 2010 201 2012 2013 2014 2013-14

Kazakhstan 3,300 4,357 6,637 14,020 17,803 19,451 21,317 22,567 23127 2

Canada 10,457 11,628 9,476 10,173 9,873 9,145 8,999 9,332 9,134 -2
Australia 7,572 9,516 8,611 7,982 5,900 5,983 6,991 6,350 5,001 -21
Niger 3143 3,093 3,135 3,243 4,198 4,351 4,667 4,528 4,057 -10
Namibia 2,036 3,147 2,879 4,626 4,496 3,258 4,495 4,315 3,255 -25
Russia 3,150 3,431 3413 3,564 3,562 2,993 2,872 3,135 2,990 -5
Uzbekistan 1,589 2,300 2,320 2,429 2,400 3,000 3,000 2,400 2,400 0

USA 779 1,039 1,654 1,453 1,660 1,537 1,596 1,835 1919 5

China 750 750 712 750 827 1,500 1,500 1,450 1,500 3

Ukraine 800 800 846 840 850 890 960 1075 962 -1
South Africa 758 674 539 563 583 582 465 540 573 6

India 230 230 270 290 400 400 385 385 385 0

Malawi 0 0 0 104 670 846 1101 1132 369 -67
Brazil 310 110 299 345 148 265 231 198 231 17
Czech Republic 452 408 306 258 254 229 228 225 193 -14
Romania 90 90 77 75 77 77 90 80 77 -4
Pakistan 45 45 45 50 45 45 45 4 45 10
Germany 104 94 41 0 0 52 50 27 33 22




France 9 7 4 8 7 6 3 5 3 40
Total world 35576 | 41179 | 41,282 | 50772 | 53663 | 54610 | 58394 | 59673 | 56252 6
Kazakhstan, percent 93 10.6 16.1 276 332 356 36.5 37.8 411

of total

Source: International Atomic Energy Agency (IAEA) and OECD Nuclear Energy Agency, Uranium 2014: Resources, Production, and

Demand (“Red Book”), 2014.

Table 9.3 Uranium production by country, 2003-2014

Of the 74 identified uranium deposits in Kazakhstan, 19 are
currently either producing or under development. On a pro-
duction capacity basis, the largest are North Kharasan (Kyzy-
lorda Oblast) and Moinkum (South Kazakhstan Oblast), which
are capable of producing 5 Mt of uranium annually each.
This is followed by three deposits in southern Kazakhstan—
Budenovskoye, Inkay, and Mynkuduk—each with a production

capacity of 4 Mt. The Zarechnoye desposit (South Kazakh-
stan Oblast), with a production capacity of 2 Mt, and the
Karamurun (Kyzylorda Oblast) and Akdala deposits (southern
Karaganda Oblast; 1 Mt each) also are large producers. In
terms of actual mine output, as opposed to capacity, the
largest producers are shown in Table 9.4.

Producer I\ Deposit 2014

JV Inkai LLP Kazatomprom-Cameco Inkai 1+2+3 1930.3
Southern Moiynkum 2089.5

KATCO LLP Kazatomprom-Areva
Tortkuduk 2019.9
JV Betpak-Dala LLP Kazatomprom-Uranium Inkai 4 20015
Karatau LLP One Budenovskoye 2 20836
PE Ortalyk LLP Kazatomprom Central Mynkuduk 1805.8

Source: JSC "Kazakh Institute of Oil and Gas"

Table 9.4 Uranium production in 2014 for the largest deposits (tons U)

Nearly 99% of all current uranium mine production in Kazakh-
stan is from sedimentary (sandstone) deposits utilizing the
in-situ leaching (ISL) method, a technology developed inde-
pendently in the USSR and US in the mid-1970s. This method
typically entails pumping a leaching agent (e.g., 1-2% sulfuric
acid [H,S0,] solution)# into a water-saturated permeable ore
body via a system of injection wells. At present drilling is at
depths no greater than 750 meters, although deeper horizons
may be developed in the future. The leaching agent dissolves
uranium and the “productive solution” (usually containing
less than 0.1% uranium) is then recovered by a network of
extraction (or production) wells and undergoes primary pro-
cessing (where the uranium is removed using an ion exchange
resin) before being ready for conversion and enrichment (see
section on nuclear fuel cycle below).®

The ISL production method has distinct cost and environmen-
tal advantages vis-a-vis traditional hard-rock (underground
mine and open pit mine) extraction methods. Because the
resource is recovered without moving the surrounding rock
(overburden), capital costs for extraction (earth-moving) and
mine structural costs are greatly reduced if not eliminated,
and operating costs are much less as well. For the same

reason, impacts on the environment are mitigated. Unlike
in open pit and underground mines, the soil surface is barely
disturbed, no tailings or waste rock are formed, radon emis-
sions are minimized, and no toxic dust is created. There is the
need to dispose of the productive solution (which contains
the leaching agent and mine wastewater) after primary pro-
cessing, however. In Kazakhstan the solution (after being
refortified with an oxidant and complexing agent) is returned
to the injection wells for reuse (i.e., reinjection into the ore-
body) and this recycling greatly reduces overall water and
sulfuric acid consumption in the process. Any solution not
reinjected into the orebody (e.g., a small flow is must be bled
off to maintain a pressure gradient in the wellhead) must be
treated as waste, as it contains various dissolved elements
such as chlorides, sulfates, radium, arsenic, and iron that
must be stored at approved disposal sites (e.g., disposal wells
in a depleted portion of the orebody).

One of the environmental challenges involving ISL is the
need to avoid contamination of groundwater away from the
orebody. The pressure gradient maintained at the wellhead
helps accomplish this; it ensures a steady flow into the field
or orebody from the surrounding aquifer, and restricts the

41In the US, the leaching system is not acidic (as in Kazakhstan and Australia), but a less efficient alkaline, primarily carbonate based
one (due to the significant quantities of acid-consuming minerals such as gypsum and limestone in the host aquifers).

5 Discussion of the ISL technology and its environmental and cost benefits can be found in KazEnergy, The National Energy Report

2013. Astana: KazEnergy, 2013, pp. 95-96, 99, 103.



flow of mining solutions away from the mining area.® This
limits groundwater contamination to the field itself. After
ISL mining is completed, wells are sealed or capped, and the
quality of the remaining groundwater in the field must be
restored to a baseline standard determined before the start
of the operation. Upon decommissioning, the usual radiation
safeguards should follow, even though most of the orebody’s
radioactivity remains rather deep underground. Routine mon-
itoring of air, dust, and soil is required.

The favorable prospects for the ISL method as a basis for
Kazakhstan’s future uranium production are underscored
by the fact that 80% of the country’s uranium resources
are concentrated in sandstone-hosted deposits that can be
exploited using this method. One of the economic challenges
to expansion of ISL-based uranium production volumes is the
need to access large quantities of sulfuric acid: to produce
one ton of uranium in Kazakhstan, between 70 and 80 kg of
acid is needed, compared to 3 kg in Australia; as a result, the

9.4. Uranium Exports

Because Kazakhstan does not presently possess nuclear
power generation capacity (only research reactors), all of
the produced uranium is exported, primarily under long-term
contracts. Unlike the situation with certain other energy
commodities that it exports, Kazakhstan to date has found
ready markets for its uranium, expanding exports as rapidly
as it can grow production. China is the largest importer of
Kazakhstan's uranium and accounts for over half (56%) of
Kazakhstan's total exports; major importers are China Gen-
eral Nuclear Power Corporation and China Nuclear Energy
Industry Corporation. In Europe, which is the second largest
buyer, accounting for 18% of Kazakhstan's exports, uranium
is supplied to Electricite de France among others. The share
of South Korea’s KEPCO in Kazakhstan's total uranium ex-
ports is 11%, and roughly 4% of exports are destined for the
United States (see Figure 9.1). However, in the future, the ex-
port situation is somewhat more complicated for Kazakhstan
than indicated by the recent picture of steady production and
export growth. Kazakhstan's rising exports have coincided
with a demand surge in China, which may not be sustainable
over the longer term. Reflecting a rapid ramp-up in reactor
commissioning, China’s uranium consumption increased from
only 2 Mt in 2010 to about 7 Mt in 2015; it is expected to be
as high as 13 Mt in 2020.2 Yet China’s uranium imports have
increased much more rapidly than what is needed to meet
this domestic demand growth. The surplus has gone into
inventory, and since 2010 the Chinese have undertaken the
single biggest uranium inventory build in the world.® Between
2010 and 2014, trade statistics show that China imported
over 80 Mt of uranium—or an average of 16 Mt annually,
70% of it from Kazakhstan. Additional supplies were sourced

costs of acid constitute somewhere between 15% and 20%
of the operating costs for a Kazakhstan uranium producer.
Periodic shortages of sulfuric acid have constrained produc-
tion in the past. For instance, a fire in a sulfuric acid plant
in 2007 created shortages that depressed output well into
2009. However, with the construction of a new sulfuric acid
plant (SKZ-U), Kazakhstan has now fully met its own demand
for sulfuric acid.

Fortunately, Kazakhstan's hydrocarbon extraction and met-
allurgical industries generate large quantities of byproduct
sulfur that can be used as a feedstock for sulfuric acid pro-
duction. In the oil and gas industry, a rich supply of sulfur is
a reflection of the high sulfur content of production at major
fields such as Tengiz and Kashagan. TCO, the operator of
the Tengiz field, now produces on the order of 2.3 MMt of
byproduct sulfur annually, and Kashagan'’s pilot development
program is expected to produce 1.2 MMt annually (see Chap-
ter 7.3.15).7

from China’s domestic mine production—approximately 6
Mt in aggregate for this five-year period. When these incre-
ments to supply are compared to China’s estimated reactor
consumption, the inventory build between 2010 and 2014
appears to be on the order of 65 Mt;'° depending on the
quantity of uranium that may have been in the inventory
prior to 2010, China’s current inventory could exceed 70 Mt.

The rapid inventory growth can be interpreted as a prudent
step to support the nuclear power goals of the State Council’s
Energy Development Strategy Action, which envisages nearly
a tripling of installed capacity between 2014 and 2020 (from
19 GW to 58 GW). This would give China the world’s third larg-
est nuclear generation capacity, after the US and France. The
large inventory would afford a robust buffer against potential
future supply disruptions and, additionally, leverage in future
negotiations on long-term delivery contract prices. However,
inventory building cannot be expected to continue indefi-
nitely. Thus the question arises as to when and at what level
China’s imports might be scaled back. In addition to assess-
ments concerning the optimal size of its uranium inventory,
China’s future imports also will be shaped by other factors,
which do not necessarily point to continued rapid Chinese
import growth. These include whether China can develop a
major fuel reprocessing capacity, thereby lowering import
requirements, and how rapidly the Husab uranium mine in
Namibia (largely owned by the China General Nuclear Power
Corporation) can ramp up mine output, starting in 2016."
Estimated volumes that China is currently importing exceed
those traded on the world spot market, and consequently
have a major effect not just on Kazakhstan's exports, but

& Monitor wells are installed above, below, and around the target zones (i.e., portions of the ore body being exploited) to ensure that
mining fluids are not migrating outside of the permitted mining area.

7 Kazakhstan's total production of elemental sulfur was 2.455 MMt in 2014, up slightly from 2.443 MMt in 2013. Production of sulfuric

acid was 2.277 MMt in 2014, up 9.4% from 2013.

8 See Steve Kidd, “China-Kazakh Relationship Shapes Uranium Market,” Energy Intelligence World Energy Opinion, March 2015.

9 Reference here is to the civilian inventory of uranium (for power generation, research, medical applications, etc.). As noted below,
the size of military (and thus overall) inventories of uranium is not known precisely.

10 Kidd, “China-Kazakh Relationship Shapes Uranium Market,” 2015.

1 The mine’s peak capacity is estimated to be 6 Mt per year.



on the global uranium market. Thus it is not inconceivable
that if China’s inventory build suddenly slows, something
resembling the buyers’ market for uranium prevailing after

11%

11%

the disintegration of the Soviet Union (when large supplies
of weapons-grade uranium entered the civilian market after
downblending; see below) could return.

W China
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Source: International Atomic Energy Agency (IAEA) and OECD Nuclear Energy Agency, Uranium 2014: Resources, Production,

and Demand (“Red Book”), 2014.

Figure 9.1

Kazakhstan's uranium exports in 2013 by destination

9.5. Nuclear Fuel Cycle and Proposed Reactor Construction

The front end of the nuclear fuel cycle encompasses the
steps necessary to produce nuclear fuel from raw uranium,
and includes production (mining) of uranium oxide, conversion
to uranium hexafluoride, enrichment of uranium hexafluoride
to increase concentration of the U-235 isotope, reconver-
sion and its transformation to uranium oxide with fuel pellet
fabrication, and finally, fuel assembly. Of these stages, only
uranium mining, reconversion, and fuel pellet fabrication are
currently represented in Kazakhstan.

Kazakhstan is moving forward with plans to enter the con-
version segment through joint work between KazAtomProm
and Canada’s Cameco Corporation, which completed a pre-
feasibility study on a conversion facility (refinery) in 2013. The
project would require an intergovernmental agreement with
Canada that would allow the transfer of Cameco’s proprietary
uranium refining technology.

Entry into the enrichment segment is being implemented
through a 2013 deal between KazAtomProm and Russia’s
TVEL, whereby a 50-50 joint venture between the two com-
panies acquired 25% plus one share of the Ural Electro-
chemical Integrated Plant (in Sverdlovsk Oblast, Russia)—the
world’s largest uranium enrichment facility. Half of the facili-
ty’s output will be dedicated to processing the joint venture’s
uranium hexafluoride. In addition to the Urals enrichment
facility, some of Kazakhstan's uranium is enriched at the
Angarsk International Uranium Enrichment Center (IUEC), in
which KazAtomProm has 10% ownership. Thus, over the near
term at least, Kazakhstan has pursued a course of securing
enrichment capacity by obtaining ownership stakes in plants
located on Russian territory that in aggregate account for
45% of global capacity.

Kazakhstan's Ulba Metallurgical Plant (UMP) near Ostkamen

(Ust-Kamenogorsk) uses enriched uranium (supplied in the
form of uranium hexafluoride) to produce fuel pellets, which
until 2008 had been exported to Russia’s Rosatom corpora-
tion for subsequent use in the production of fuel assemblies
for that country’s nuclear reactors. With the decline and now
suspension of Russian pellet orders, Ulba has shifted toward
the conversion of uranium hexafluoride to powder for use in
fuel fabrication facilities in other countries.'? Kazakhstan
also intends to launch its own domestic production of fuel
assemblies as a further step towards expanding its capabili-
ties along the nuclear fuel cycle. In December 2014 KazAtom-
Prom and China General Nuclear Power Corporation signed
an agreement to establish a joint fuel assembly production
facility (with a productive capacity of 200 tons per annum
and a possibility for further expansion) at UMP.

Finally, initiatives continue to be explored to construct new
nuclear power generation capacity on the territory of Kazakh-
stan. This topic is covered more fully in Chapter 10.7.4. The
country'’s first reactor, the BN-350 at the Aktau Nuclear Pow-
er Plant, was the first industrial-scale fast neutron reactor in
the world. Cooled by sodium, the BN-350 supplied power and
heat to the city of Aktau, and was used to desalinate waters
of the Caspian Sea to provide 120,000 m? of fresh water
daily. The reactor, which began operation in 1973, successfully
operated through 1993 (its project lifetime), and continued
operations at reduced capacity until 1999.

The Aktau site is one of several locations that have been
considered for the construction of a new nuclear power
plant. Over the past decade, Kazakh officials have undertak-
en wide-ranging talks on cooperation in reactor construction
with a number of potential partners, including those from
Russia, China, Japan, India, and South Korea. Many of the
discussions are ongoing, as the plan is not necessarily con-

2 During Soviet times, the UMP supplied up to 80% of the fuel pellets’ needs of nuclear power plants in the USSR.



fined to the construction of a single nuclear power plant. The
talks reflect the Kazakhstan government’s plans for nuclear
power to reach a certain share in the total electric generating
capacity by 2030.

Talks appeared to be quite advanced between KazAtomProm
and Rosatom (Russia’s nuclear energy company), based on
the use of VBER-300 reactors and focused on the site at
Aktau: KazAtomProm'’s proposal to the government for con-
struction of a power plant at Aktau was accepted.'* However,
due to the ownership and copyright (VBER-300 reactor de-
sign) issues, the project was suspended.

Kurchatov (the administrative center of the closed Semipal-
atinsk nuclear test site in East Kazakhstan Oblast) has now
become perhaps the leading candidate for the construction
of NPPs with VBER-300 reactors.’ It should be noted that
the town of Kurchatov hosts a unique nuclear research base

9.6. Global Uranium Market Overview

The world’s reasonably assured resources (RARs) of urani-
um that are recoverable at market prices of below $40 per
kg amount to 507 Mt (Table 9.1). This constitutes 11% of
the world’s total uranium RARs recoverable at a price level
below $260 per kg. At the current global annual production
rate of ~56 Mt, these reserves will last for 9 years. Inferred
resources (IRs) in the below $40 per kg category will add 176
Mt (Table 9.2), increasing the reserves-to-production ratio to
12 years assuming the current level of production. Consid-
ering reserves recoverable at a market price below $80 per
kg, RARs and IRs amount to 1,212 and 745 Mt, respectively,
representing 26% and 24% of the total reserves recoverable
at prices below $260 per kg. Therefore, at the current annual
production level, the total RARs in the price category of $80
per kg will last for 22 years, while the total RARs and IRs will
last for 35 years.

Since the start of nuclear power generation in the 1950s,
production of uranium has exceeded commercial demand,
as large volumes were used for military purposes. With the
collapse of the Soviet Union and the subsequent implemen-
tation of nuclear disarmament initiatives (such as a 20-year
Intergovernmental Agreement between the United States
and Russian Federation from February 1993, also referred
to as the Megatons to Megawatts Agreement), primary and
especially secondary supplies of uranium entered the market,
drastically impacting global production, which decreased
from about 60 Mt in 1989 to about 35 Mt in 1992, as demand
grew from about 50 Mt to about 60 Mt. For example, the
World Nuclear Association has estimated that highly enriched
weapons grade uranium (with a U-235 content of 85%-90%)
entering the market from weapons stockpiles was displacing
some 8.8 Mt of uranium mine production annually toward the

with high human resource potential. The research centers,
including research reactors and test facilities, were built in
Kurchatov within the framework of the Soviet program to
create a high-temperature nuclear rocket engine. Kurchatov’s
unique research base and human resource potential as well
as its location within the Semipalatinsk nuclear test site al-
low Kazakhstan to involve countries developing new “fourth
generation” reactor technologies in joint construction of an
experimental pilot nuclear power plant. Discussions also are
continuing between Kazakhstan’'s National Nuclear Center
and three Japanese entities (Japan Atomic Power Company,
Toshiba, and Marubeni) for the construction of a 600 MW nu-
clear power reactor. A wide range of potential sites are under
consideration, including Ulken on the western shore of Lake
Balkhash (Almaty Oblast), Turgay (Kostanay Oblast), Kostan-
ay (northern Kazakhstan), Kurchatov, and Taraz (Zhambyl
Oblast).

end of the program (2013)-on the order of 13-19% of world
reactor demand.’® This gap narrowed after the end of the
Megatons to Megawatts Agreement, so that 90% of global
demand is now met with primary production.'®

Currently, demand for uranium is generated by 437 nuclear
reactors in 30 countries, with a total net installed electricity
capacity of 380 GW. In 2013, 71% of global demand—or 44
Mt—was from OECD countries. This was about 4 Mt lower
than in 2012 as the result of shutdowns of capacity in Japan,
following the Fukushima Daiichi accident in 2011, and in
Germany as well.

In terms of primary production, three countries—Kazakhstan,
Australia, and Canada—accounted for about two-thirds of
total global output, while seven countries—also including
Niger, Namibia, Russia, and Uzbekistan—produced almost
90% of the world's total output. At the company level, Ka-
zakhstan's KazAtomProm is the world’s leading producer of
uranium with output of 13 Mt, followed by France’s Areva and
Canada’s Cameco, which produced 9 Mt each. Of the total
world’s primary output, these volumes constituted 21%, 16%,
and 15%, respectively.

There is no precise information about stocks of uranium (held
in storage), as most of these volumes have been reserved for
military applications. Considering the difference between the
historical cumulative production and demand, the upper limit
can be estimated at 550 Mt. Civilian stocks of natural and
enriched uranium held both by governments and businesses
were estimated by the OECD and other sources at about
80-100 Mt of natural uranium equivalent.

3 World Nuclear Association, “Uranium and Nuclear Power in Kazakhstan” updated 15 January 2015 (http://www.world-nuclear.org/
info/Country-Profilees/Countries-G-N/Kazakhstan/), accessed 5 February 2015).

#In May 2014 several agreements were signed between KazAtomProm and Rosatom, including a memorandum of understanding
for construction of a nuclear power plant at an unspecified site using larger VVER reactors with a capacity of up to 1,200 MW each.

5 World Nuclear Association, “Military Warheads as a Source of Nuclear Fuel,” August 2014 (http://www.world-nuclear.org/info/Nu-
clear-Fuel-Cycle/Uranium-Resources/Military-Warheads-as-a-Source-of-Nuclear-Fuel), accessed 12 June 2015.

6 World Nuclear Association, “Uranium Markets” February 2015 (http://www.world-nuclear.org/info/Nuclear-Fuel-Cycle/Uranium-Re-
sources/Uranium-Markets/), accessed 12 June 2015. The remaining demand comes from secondary sources. These include uranium
held in government and commercial inventories, reprocessed spent fuel, and re-enrichment of depleted uranium tailings.



Despite the end of the Megatons to Megawatts Agreement
(MTMA), substantial volumes of weapons-grade uranium
and plutonium remain in US and Russian military stockpiles.
For example, Russia still possessed at least 27 tons of highly
enriched uranium (HEU) in its military stockpile at the end
of 2012, and world stockpiles of weapons-grade plutoni-
um (PU-239 content of 93%) are reported to be some 260
tons. Some of these nuclear materials declared surplus to
military requirements by the US and Russia will continue to
be converted into fuel for commercial nuclear reactors. For
example, the US and Russia agreed to dispose of 34 tons
each of their remaining plutonium stockpiles by 2014 in the
manufacture of 1500 tons of mixed-oxide fuel (see below).
Regardless of the volumes in inventory, it is highly unlikely
that the sustained high volumes of secondary supply entering
the market that were characteristic of the two-decade-long
MTMA program will be replicated in the future.

Plutonium and some uranium recovered through the repro-
cessing of spent reactor fuel—as well as weapons-grade plu-
tonium—also can be used in reactors licensed to use mixed
oxide fuel (MOX), a fuel consisting of more than one oxide of
fissile material (usually plutonium blended with natural urani-
um, reprocessed uranium, or depleted uranium). If the world’s
existing weapons-grade plutonium stockpile were to be used
to produce mixed oxide fuel for use in conventional reactors,
the equivalent to a little over a year’s world uranium mine
production would be displaced. MOX production facilities
exist in several countries, including Russia,'” China, United
States, United Kingdom, France, India, and Japan. However,
the use of MOX fuel is limited, as only 35 reactors (or 8% of
the total number of reactors operating globally) are licensed
to use MOX, of which 22 are located in France. In addition,
the number of times spent fuel can be recycled under exist-
ing technologies is limited. This means that the potential of
plutonium produced from recycled fuel to displace uranium is
limited. Recovery of uranium (known as RepU) through spent
fuel reprocessing is a costly process; as a result, its produc-
tion also is limited—it is currently carried out only in Russia
and France—and constitutes no more than 1% of the total
global demand. However, if countries developing commercial
methods of reprocessing spent nuclear are successful, they
may create a more significant secondary source of supply.

Finally, depleted uranium hexafluoride (DUHF)—a byproduct
of uranium enrichment—represents another source of sec-
ondary supply. DUHF is the uranium waste (or “tails assay”)
remaining after the removal of the enriched fraction and
has a much lower concentration of the fissile isotope U-235
(0.3%) than natural uranium (0.72%). However, when uranium
prices and enrichment costs are favorable, it can be eco-
nomically feasible to reprocess the DUHF at an enrichment
plant (a process referred to as “re-enrichment”). In the United
States, 9 Mt of DUHF held by Department of Energy was
re-enriched during 2005 and 2006 to produce about 2 Mt of
uranium to be used within eight years at Energy Northwest’s
Columbia Generation Station. The latest estimations by the
OECD’s Nuclear Energy Agency, made in 2007, concluded that
re-enrichment of the global DUHF stock of 1.6 MMt (as of
year-end 2006) would be sufficient to meet global demand
for uranium at 2006 levels for about seven years. However,
re-enrichment has its limitations, as it is economically viable
only in low-cost centrifuge enrichment plants with spare ca-
pacity. Rather than re-enrichment, at current uranium prices
more specialized uses of DUHF make greater economic sense
(e.g., in downblending/diluting weapons-grade HEU and in
mixing with plutonium in MOX production).

In the global market, uranium can be sold at spot prices
for immediate or short-term delivery, but such transactions
typically apply to no more than 15% of uranium sales. Most
transactions are on the basis of long-term contracts, which
typically reflect a premium of at least $25.80/kg ($10/Ib)
above the spot market. Reflecting developments in mar-
ket fundamentals—i.e., the market oversupply that 