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Ladies and Gentlemen, Dear Readers!

Since the publication of the KAZENERGY National Energy
Report 2021, the global economy has witnessed major shifts —the
global energy industry is facing many challenges and transforma-
tions. We are experiencing a growing demand for energy with
volatile energy prices, a realignment of global supply chains, an
increasing awareness of environmental responsibility, and the
need to combat climate change. The issue of depreciation and
inevitable aging of the industry's infrastructure becomes
particularly acute, which pushes us towards the development of
new energy security and risk management strategies.

At the same time, along with the emergence of global challenges,
we also gain unprecedented opportunities. The rapid develop-
ment of technologies, including renewable energy sources,
innovations in energy efficiency, modern energy storage methods
and digitalization open up new horizons for our industry. We can
use these opportunities to create a more sustainable, reliable,
efficient and flexible energy system.

In current conditions, the KAZENERGY National Energy Report
2023 is an important mechanism for assessing the current state of
the energy sector in Kazakhstan, as well as determining strategic
prospects and priorities for the coming years. The report
represents the result of collaboration between the KAZENERGY
Association's professionals, Kazakhstani and international
experts, representatives of business, the scientific community and
government agencies that cooperate closely with the
KAZENERGY Association.

An important aspect of the Report 2023 was the KAZENERGY
team's work on the conceptual vision for the development of the
Energy Security Strategy of the Republic of Kazakhstan and a
serious study of the experience of the world's advanced
economies.

Today, the application of a systems approach to planning the
development of an efficient energy complex in the republic, which
allows for a reduction of these risks and increases the competi-
tiveness of the economy, is of particular relevance for Kazakhstan.
The Government of the country and the national energy
community consistently implement systemic changes to regulate
the industry and solve ambitious tasks in the field of decarboniza-
tion of the national economy outlined by the President of the
Republic of Kazakhstan Kassym-Jomart Tokayev.

| would like to express my sincere gratitude to all participants of
the KAZENERGY National Energy Report publishing project.
Your contribution, expertise and suggestions are key elements of
its value and credibility.

| hope that the KAZENERGY National Energy Report 2023 will
form the basis for further dialogue and cooperation between
government agencies, business and the scientific community, and
will become an independent guide for the development of a
balanced state policy and making important decisions that
promote sustainable development of the energy sector of
Kazakhstan.

Sincerely,
Timur Kulibayev
Chairman KAZENERGY Association
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Dear Readers!

Yet again we have the distinct honor of participating in the
preparation of The KAZENERGY National Energy Report 2023
for Kazakhstan (NER 2023). This marks our fifth edition of this
significant Report covering the importance, diversity, successes,
and challenges of Kazakhstan's energy sector. This year also marks
two important 30-year anniversaries in Kazakhstan: both the
Tengizchevroil joint venture (TCO) developing the Tengiz field and
the KazakhstanCaspiyShelf Consortium (KCS) that became the
NCOC (North Caspian Operating Company) developing the
Kashagan field were established in 1993.

This Report comes at another critical juncture for Kazakhstan and
the world as a whole. Global disruptions in energy markets from
the ongoing military conflict in Ukraine have raised the
importance of energy security in overall policy-making. The push
for renewable energy and the drive toward net-zero carbon
emissions remain important goals, of course, as the global
consensus around climate change and the energy transition
becomes stronger. But the enormous challenges to that transition
are also becoming clearer. In addition to the uncertain pace of the
development and deployment of clean-energy technologies, four
issues in particular stand out: (1) the reemphasis on energy
security as a prime requirement for countries; (2) lack of
consensus on how fast the energy transition should and can take
place in different places across the globe, in part because of its
potential economic disruptions; (3) a sharpening divide between
advanced and developing countries on priorities in the transition;
and (4) obstacles to expanding mining and building supply chains
for the minerals needed for the net-zero objective.

The first issue, energy security, is a key theme of NER 2023, as it
has particular salience for Kazakhstan. Globally, the concern over
energy security had faded somewhat over the previous few years.
But the 2022 energy shock, the economic hardships that ensued

in different quarters, skyrocketing energy prices that could not
have been imagined two years ago, and geopolitical conflicts—all
have combined to force many governments and companies to
reassess their energy transition strategies. This reassessment
recognizes that the energy transition needs to be grounded in
energy security—that is, adequate and reasonably priced energy
supplies—to ensure public support and avoid severe economic
dislocations. It is useful to view the role of coal in Kazakhstan's
economy through this particular prism—despite its outsize
contributions to Kazakhstan's carbon footprint, this low-cost,
domestically available fuel provides essential ballast for the greater
risks involved in the other elements of the overall energy
transition.

For Kazakhstan, the energy sector is the very foundation for its
overall economic security and well-being. Although Kazakhstan's
economy has experienced considerable development and some
diversification in the three decades since independence,
hydrocarbons and other energy resources still remain central in
the national economy. The oil and gas industries alone, together
with related sectors (e.g., oil and gas transportation, upstream
construction, and geology), contributed around 20% of the
country's GDP in 2022, with oil accounting for 60% of Kazakh
export earnings and constituting the primary source of the
government's budgetary revenue. The development of the oil and
gas industry has been a source of strength, generating economic
activity, employment, and revenues that have been crucial since
1991 in solidifying Kazakhstan's independence as a nation and
improving the incomes and standards of living for its people. It has
also fortified Kazakhstan's relations with its neighbors and
established the country as a reliable partner and major force in
the global oil industry and a significant participant in global
markets, the world community, and global affairs.
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But this also increases the national economy's vulnerability to
external shocks. More specifically, the economy's heavy reliance
on hydrocarbon revenue increases its sensitivity to swings in
global oil prices, as repeatedly demonstrated in recent years.
Notably, both the contraction of Kazakh GDP in 2020 and
subsequent strong rebound (in 2021) largely paralleled world oil
price trends, while the slowing of national GDP growth in 2022-
23 reflected the deceleration of oil price growth in 2022 and price
decline in 2023. Notwithstanding these vulnerabilities, the energy
sector generally, and the hydrocarbon industry in particular, is
expected to remain a key driver of Kazakh economic growth
throughout the outlook period to 2050.

Given the importance of the energy sector within Kazakhstan's
economy, revenues from exports of hydrocarbons and other
energy resources will be essential for economic diversification
initiatives and for funding the country's ongoing transition to low-
carbon energy in the future. But Kazakhstan will face increased
competition for scarce foreign investment capital worldwide
(including from other major hydrocarbon-producing countries).
Investor-companies will still compete for new opportunities, but
they are exercising much greater capital discipline, increasing the
competition among resource-holding countries for available
investment in new projects. It will be important in this new
environment for Kazakhstan's policymakers to take steps,
through enlightened fiscal and other policies, to demonstrate they
are holders of “advantaged” supplies that can be developed,
produced, and delivered at relatively low cost and with a low
carbon footprint and, at the same time, with reasonable
regulatory certainty and timely decision-making. These are the
key criteria on which international companies will make their
investment decisions.

Yet resilience in response to macroeconomic shocks and creation
of an attractive investment environment are but two dimensions
of Kazakhstan's energy security warranting attention in NER
2023. This includes the importance of diversification of
Kazakhstan's oil export routes, as the West's response to Russia's
invasion of Ukraine has dramatically reoriented the geography of
global oil and gas trade and greatly increased transit risk. Other
elements of Kazakhstan's energy security include raising the
overall resilience of the country's electrical grid (increasingly
important in accommodating both greater electrification and a
larger share of intermittent renewable generation entering the
grid as part of decarbonization efforts) and more energy storage.
Finally, the importance of policy resilience—broad public
agreement regarding the direction of decarbonization and overall
energy policy—cannot be ignored. We believe that a key
approach needed to enhance overall policy resilience is to ground
the energy sector within a broader market-economy framework,
with market supply and demand fundamentals driving prices and
allocating resources. This includes adoption of a general open-
trade stance internationally with respect to energy.

If energy security is the first challenge of the transition, timing is
the second. The energy transition will be an extremely
challenging, multidecadal process that will require extraordinary
changes in energy use, technology, and policy. How fast should
it—and can it—proceed? There is much pressure to accelerate a
significant part of the 2050 carbon reduction emission targets
toward 2030. But it sometimes seems that the scale of what is
being attempted is underestimated. In investigating Kazakhstan's
energy transition and greenhouse gas reduction initiatives, and
comparing them with decarbonization programs undertaken

internationally, we offer recommendations for the reform of one
of the more important elements of Kazakhstan's Low-Carbon
Development Strategy to 2060—the Emissions Trading System.
We observe the paradox for Kazakhstan is that while the
reduction of coal consumption in the electric power sector is the
single most effective step it can take toward reducing its
greenhouse gas emissions, coal—when used judiciously—can also
be an important near-term stabilizer (energy “security blanket”)
in what will likely be a bumpy transition path.

Another source of stability is international collaboration, as
evidenced in Kazakhstan's participation since 2020 in the
organized crude oil production cuts by the OPEC+ group of
major world producers. OPEC+ has helped to stabilize global
energy markets, driving world oil prices up from very low levels
(and with that, export revenues for oil exporters) by managing
global supply to more closely correspond with demand. Another
area of broad regional cooperation that could enhance security in
the energy space is the pending formation of single markets within
the Eurasian Economic Union (EAEU) for oil and oil products,
natural gas, and electric power. Accession to the EAEU single
markets provides a mechanism whereby Kazakh energy prices can
gradually rise to parity with those in fellow EAEU member-states
(particularly Russia) as part of a general movement toward
integrated open markets. Higher energy prices will provide clear
benefits by increasing the efficiency of energy consumption (in the
process lowering GHG emissions) and reducing unauthorized
(“grey”) exports to consumers in bordering countries.

Energy security concerns have now also modified, although not
totally transformed, the transition strategies of major
international energy companies. On the eve of the conflict in
Ukraine, many hydrocarbon producers expected to reach
maximum oil and gas output earlier and at lower levels than
forecasted prior to the COVID-19 pandemic, and pursued
portfolio diversification, mergers and acquisitions (M&A),
divestments, and new clean-energy ventures to reflect this
expectation. But energy security concerns stemming from rising
prices and disrupted supply chains following the outbreak of the
conflict in Ukraine have caused many industry executives to
reassess their business plans and approaches to the transition in
general. In the current strong demand environment, some “first
mover” companies in the energy transition have pushed back the
timetable for reducing oil and gas production. The international oil
majors are concentrating their activities closer to home
geographically, in better known geological and political
environments, while exercising increased capital discipline.
National oil companies, although a diverse group, generally have
continued to focus on monetizing their hydrocarbon resources as
effectively as possible in an increasingly competitive investment
environment.

Nonetheless, this change in approach is more a mid-course
correction than a major reorientation of transition strategy.
Companies continue to emphasize increasing cost-efficiency in
their operations and embracing powerful technological
innovations (big data, cloud computing, artificial intelligence) to
cut costs and boost production from existing assets. Many also
continue to execute plans to become more diversified energy
companies by building out renewable energy capacity, electric
vehicle charging stations, and carbon capture, use, and storage
(CCUS) installations.

And there is a growing recognition that substantial progress
toward reducing greenhouse gas (GHG) emissions will require the
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use of both proven low-carbon technologies such as wind and
solar power in electric power generation, as well as technologies
currently only at the experimental phases, such as hydrogen in
sectors that are more difficult to decarbonize (heavy industry and
transportation). This does not mean that hydrocarbon energy
resources will no longer be important. They will continue to play a
major role in the world economy throughout the outlook period
(to 2050). However, the focus will increasingly shift to reducing
their climate impact and increasing the efficiency of their
consumption.

We present NER 2023 at this key juncture in the development of
Kazakhstan's energy sector with the same sense of optimism and
purpose as our first Report issued back in 2015. Our shared goal
is to contribute to and advance an ongoing process of
understanding, and with it decision-making and policy formation,
that will enable Kazakhstan to meet its energy, security, and
environmental challenges while promoting the economic and
social welfare of its population.

Dr. Daniel Yergin
Vice Chairman S&P Global
October 2023
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Appreciation

The KAZENERGY National Energy Report 2023 was prepared
by the KAZENERGY Association (with active participation from
its members) and by S&P Global together with Avantgarde
Advisory. However, it builds on a foundation established by many
years of previous research and analysis undertaken by many
different experts, both within Kazakhstan and abroad. These
specialists come from a diverse array of organizations, including
KAZENERGY Association members, state authorities of the
Republic of Kazakhstan, many research, development, design and
engineering entities, as well as companies operating in the sector.
The contributions of all these experts are essential and gratefully
acknowledged. This most recent Report is published in 2023 as
the world deals with the after-effects of an energy shock brought
on by global geopolitical tensions and changes in the world order.
This year also marks the 30th anniversary of the establishment in
Kazakhstan of two multi-national consortia developing the Tengiz
and Kashagan oil and gas mega-projects. It is a reminder of
Kazakhstan's emergence, in just a few short decades, as a major
player in global energy markets and a stable partner in the energy
space internationally.

Preparation of NER 2023 during a period of international
geopolitical turbulence and disrupted trade flows and travel
arrangements presented some research challenges, including in
obtaining data and making outlooks. We are grateful to the
entities that took the time to conduct both virtual and on-site
interviews with the research team. We are also grateful to the
KAZENERGY member companies and governmental agencies
that responded to information requests and provided indispens-
able written feedback, data inputs, and insights.

Ministry of Energy of the Republic of Kazakhstan

Ministry of Ecology and Natural Resources
of the Republic of Kazakhstan

Ministry of National Economy of the Republic
of Kazakhstan

Committee for Regulation of Natural Monopolies of
the Ministry of National Economy
of the Republic of Kazakhstan

NC KazMunayGas JSC
NC QazaqGaz JSC

KazTransQOil JSC

Financial Settlement Center of Renewable Energy LLP

KAZENERGY Association

Zhasyl Damu JSC

We especially thank the Avantgarde Advisory represented by its
General Director, Ruslan Mukhamedoy, as well as Oleg Arkhipkin,
who were actively involved in preparation of this Report and
provided the content of the electric power, coal, and uranium
chapters, as well as Ekaterina de Vere Walker of SEEPX, who
developed the electric power chapter, along with contributions
from Andrey Kibarin, Tatyana Polyanichkina, and Alisher
Kurbanaliev.

Numerous specialists within and outside Kazakhstan also
reviewed individual chapters of the Report corresponding to their
individual areas of expertise. We genuinely appreciate their
suggestions and comments.

We especially thank Timur Kulibayev, Chairman of the
KAZENERGY Association; Uzakbay Karabalin, Deputy Chairman
of the KAZENERGY Association; Kenzhebek Ibrashev, General
Director of the KAZENERGY Association; and Rustam
Zhursunov, Ombudsman for the Protection of the Rights of
Entrepreneurs of Kazakhstan. This Report would not have been
possible without their active assistance, expert advice, and
support.

This Report was published largely due to the support of NC
KazMunayGas JSC, NC QazaqGaz JSC, Tengizchevroil LLP, a
branch of Chevron Munaigas Inc., and a branch of ExxonMobil
Kazakhstan Inc.

In addition to the individuals and organizations mentioned above,
we express our special thanks to a number of individual organiza-
tions (industrial enterprises, energy producers, etc.) and their
employees who contributed to preparation of the Report.

AM. Satkaliyev

Z.B. Suleimenova, Y.N. Nyssanbayev

A.S. Kuantyrov, A.K. Amrin

A K. Darbayey, T.Y. Kosymbayev, R.l. Gasanov

M.M. Mirzagaliyev, D.Y. Abdulgafarov,
A.A. Turebayeva, A.L. Shalabekova, A.G. Bachurin

Y.M. Otynshiyev, S.S. Zharkeshov, A.M. Tulegenov,
AM. Akan, A.A. Bekmukhambetova, LY. Agimbetova

T.N. Kurmanbayey, Y.B. Ibrayev, D.K. Amenoyv,
S.A. Kaliyeva

G.K. Nalibayeva

K.N. Ibrashev, A.K. Suttybayev, FKh. Abytov,
A.Zh. Baidusenov, A.B. Ibrayev, D.S. Narynbayey,
AM. Yementaev

Y.N. Sarsenbay, A.A. Kasenov, B.A. Akhmetova
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QAZAQ GREEN RES Association

Republican Association
of Mining and Metallurgical Enterprises

NAC Kazatomprom JSC

NMSC Kazmortransflot LLP
Tengizchevroil LLP

Chevron Munaigas Inc.

Branch of ExxonMobil Kazakhstan Inc.

Of key importance to production of the Report on schedule and
in two languages was the work of the highly proficient translator,
Maria Gavrilova. We also express gratitude to Maxim Sidorov for
the translation of several key parts of the report and Ekaterina de
Vere Walker of SEEPX for the translation of the electric power
chapter.

In closing, throughout the preparation of this Report we have
once again been truly fortunate to have worked with many
extraordinary and talented colleagues in Kazakhstan. It is a special
honor to present this report during the convocation of the
Kazakhstan Energy Week —2023 and XV KAZENERGY Eurasian
Forum, hosted in Astana and devoted to important issues of
Kazakhstan's energy future.

N.N. Kapenov, T.M. Shalabayev
M.S. Kononov

Y.Zh. Mukanov

AY. Orzhanoy, S. Sagatuly, D.A. Eserkepova
Kevin Lyon

Derek Magness

Cécile Rauline

In Appreciation,

Matthew ]. Sagers, Vice President, S&P Global
(Matt.Sagers@spglobal.com)

Paulina Mirenkova, Director and Project Manager, S&P Global

(Paulina.Mirenkova@spglobal.com)

Andrew R. Bond, Senior Associate, S&P Global
(Andrew.Bond@spglobal.com)

John Webb, Director, S&P Global
(JohnWebb@spglobal.com)

Yernar Akhmettayev, Senior Research Analyst, S&P Global
(Yernar.Akhmettayev@spglobal.com)

llya Levontin, Senior Research Analyst, S&P Global
(llya.Levontin@spglobal.com)

Dinara Daribayeva, Research Analyst, S&P Global
(Dinara.Daribayeva@spglobal.com)
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1. GLOBAL ECONOMIC AND ENERGY MARKET
DYNAMICS, 2022-23 AND FUTURE OUTLOOK

1.1 Key Points

P As a result of the economic effects of the global COVID-19
pandemic, total global primary energy demand fell by 3.9% in
2020, but then rebounded in 2021 and 2022 to surpass the pre-
pandemic level; more specifically, global primary energy demand
grew by 4.9% in 2021, followed by 1.4% growth in 2022 (to 15.0
billion tons of oil equivalent). Qil (i.e., crude and condensate)
continued to be the most widely consumed form of primary
energy in 2022, accounting for 30.5% of global primary energy
demand, followed by coal (26.8%) and then natural gas (22.9%).

» Among the different forms of primary energy, renewable
energy increased the most in relative terms (14.0%) in the 2022
primary energy demand mix, followed by oil (2.9%). Surprisingly,
coal continued a slow (albeit temporary) upward trajectory,
increasing by 1.4%. Gas demand, meanwhile decreased slightly
(-0.8%). The reversal in the fortunes of the two fuels — gas and coal
— rather than reflecting long-term trends, instead was due to a
combination of more immediate developments: a dramatic fall in
European gas demand as Russia reduced supplies to the
Continent as a result of the conflict in Ukraine, weaker than
expected Chinese demand owing to the country's protracted
post-COVID economic recovery, and a temporary reversal of net
coal-to-gas switching in power generation and industry as gas
prices spiked and drought lowered hydroelectric power
generation in some regions (e.g., Europe, Eurasia); this left coal to
fill the gap.

» The S&P Global Commodity Insights (base case or expected)
outlook for global primary energy demand to 2050 features a
steady shift in the 2030s and 2040s toward lower carbon energy
sources across most major economies. By the mid-2030s, fossil
fuel consumption trends on a consistently downward path, while
market penetration by renewables increases steadily. Total
primary energy demand increases by 15% (0.5% annually) over
the present level by 2050, despite a doubling of global GDP and an
increase of global population by some 2 billion; this is the result of
a concurrent reduction in energy intensity (2.0% annually)
associated with improvements in energy efficiency.

P Global liquids' demand peaks in the early 2030s, and gradually
falls back to 2022 levels by the late 2040s. Although oil loses
market share and total demand falls, it remains the largest
contributor to total primary energy demand (TPED) even in 2050
(at 4,334.7 MMtoe, 25% of TPED). Natural gas will play an
important bridge role to a low-carbon future. The share of gas in
TPED in 2050 (22%) is virtually the same as at present (23%),
although the volume consumed is projected to be about 12%
higher. Similarly, nuclear and hydroelectric power will remain vital
sources of zero-emission power generation in the new energy
system, although their shares in TPED will not change appreciably
from present levels. The most rapid increase in TPED over the
2022-50 period is non-hydro renewables, which increase at an
average rate of 7.4% annually, reaching 20% of TPED (nearly seven
times the current share). In contrast, coal demand (starting from
2023) falls steadily through 2050, driven by rising competition

from gas and renewables and stronger policies restricting coal use.
Coal's share in TPED falls by more than half, to 11% in 2050, with
absolute quantities consumed decreasing by more than 50%.

P The average real (constant 2022 dollar) Dated Brent crude oil
price is expected to be about $74/barrel (b) during 2023-50 in the
S&P Global outlook—an increase of over $10/bbl compared with
the base case presented in The National Energy Report 2021. This
upward shift in the expected price trajectory reflects a variety of
factors putting additional pressure on producer break-even costs.
In particular, supply chain issues have heightened inflation as the
world continues to recover from COVID-19, armed conflict in
Ukraine and the geopolitical fallout have resulted in a higher price
“risk premium” while the negative impact of Western sanctions
on Russian oil production longer term also removes a significant
stream of lower-cost barrels from the global market. Finally,
investors now require higher rates of return before launching
major new upstream projects, since the ongoing global decarbon-
ization drive weakens the overall global oil demand picture.

P One key consequence of new Western sanctions targeting
Russian oil and product exports since 2022 has been to partition
global markets between those who buy Russian barrels and those
who do not. Western nations that have now generally banned the
import of Russian barrels have ended up paying more on average
for imports than countries such as India and mainland China—the
main recipients of Russian oil redirected from European markets,
at deeply discounted prices. Significantly, the countries without
sanctions in place against Russia account for about two-thirds of
the world's population and a growing share of the global
hydrocarbon market. The G7/EU price cap regime, whereby
these countries' maritime services are available to facilitate
Russian oil and refined product exports so long as such sales
occur below a specified price ceiling or cap, has contributed to the
stability of Russian oil and product export volumes and thereby
served to avert global oil price spikes while reinforcing market
partition. Voluntary oil production restrictions by the OPEC+
coalition, of which Russia and Kazakhstan are both members,
nevertheless continue to limit global oil supply and thereby exert
upward pressure on prices.

» Global oil demand and supply growth are concentrated
among non-OECD and OPEC countries, respectively, during the
scenario period. On the demand side, the non-OECD share of
global liquids consumption rises from 54.1% in 2022 to 68.1% in
2050 (and the Asia Pacific region remains the chief global center of
oil demand growth). On the supply side, OPEC liquids output
rises by 28% to 44 million b/d in 2050—lifting the OPEC share of
total world liquids production from 34% in 2022 to around 44% in
2050. The three largest producers globally during the period out
to 2050 are likely to remain the United States along with OPEC+
members Saudi Arabia and Russia (which accounted between
them for over 30% of global liquids supply in 2022).

1 Global liquids (or oil) demand figures are presented as "total oil liquids," which
includes crude oil as well as biofuels, liquid petroleum gases, other liquids
(including natural gas liquids, gas to liquids, coal to liquids, asphalt, petroleum
coke, waxes, lubricants, aviation gasoline, nonrenewable oxygenates, refinery
additives and oil shale [kerogen]).
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P Overall, the development of the national oil and gas sector
has continued to serve Kazakhstan well. But the flip side of the
coin of the economy's heavy reliance on hydrocarbon revenue is
the vulnerability of macroeconomic trends to swings in global oil
prices, as repeatedly demonstrated in recent years. Notably, both
the contraction of Kazakh GDP in 2020 and subsequent rebound
starting in 2021 largely paralleled world oil price trends, while the
slowing of national GDP growth in 2022-23 reflected the
deceleration of oil price growth in 2022 and price decline in 2023.
Although energy sector recovery lifted the national economy in
2022-23, the energy sector has lagged various other sectors of
the economy in the post-2020 rebound of investment in fixed
capital, indicating relatively weak returns recently. Notwithstan-
ding such concerns, the energy sector generally, and the
hydrocarbon industry in particular, is expected to remain a key
driver of Kazakh economic growth throughout the period to
2050: annual GDP growth is expected to slow over time, but still
average 2.6% during 2023-50.

P Comparative analysis of upstream costs in oil-producing
countries and an E&P attractiveness country rating developed by
S&P Global indicate that Kazakhstan may struggle to compete
with certain other international destinations for new foreign
investment needed to help finance additional upstream
development. The S&P Global cost curve methodology calculates
a relatively high break-even price for a typical new Kazakhstan
upstream project (in 2022), of about $67/bbl (i.e., for projects that
would begin development over the next few years). For context,
most of the new global crude production through 2040, for
example, is expected to come from countries where projects
break even at $50/bbl or less. Meanwhile, our latest quarterly E&P
attractiveness rating placed Kazakhstan in only the 78th spot out
of 112 countries, albeit the country's rating has improved
somewhat over the course of the past 10 years; key factors
accounting for Kazakhstan's relatively low rating include a
comparatively high government tax take and correspondingly low
rate of return for upstream investors in Kazakhstan.

1.2 General Trends in Primary
Energy Demand

Global trends in the consumption of energy in the aftermath of
the COVID-19 pandemic are being driven by an increasingly
complex interplay of underlying forces that appear destined to
dramatically alter the trajectory and composition of world energy
demand over the next three decades. Primary energy demand is
rebounding in the aftermath of the pandemic, but at the same
time that the transition to lower-carbon forms of energy is gaining
momentum. The uncertainties inherent in this transition are now
compounded by a new element—geopolitical turbulence—with
the disruption and subsequent reorientation of energy trade
flows resulting from the conflict in Ukraine now placing energy
security at the forefront of many countries' energy and broader
economic agendas. These security concerns are shared both by
countries that have depended on imports of fossil fuels to sustain
their economies and those that rely on energy export revenues to
finance significant portions of their national budgets.

A good starting point in efforts to envision where these trends
may be leading is to assess the current structure of global primary
energy demand (2021 and 2022) coming out of the pandemic.
Clearly the effects of the pandemic are evident in the reduction
and subsequent recovery of global economic activity: total real
global GDP fell by 3.1% in 2020, followed by a strong rebound
(6.0% growth) in 2021 and slower growth (3.1%) in 2022.> The
trajectory of global primary energy demand was broadly similar,
contracting by 3.9% in 2020, recovering strongly (4.9%) to the
pre-pandemic level in 2021, with growth slowing (1.4%) in 2022
(see Table 1.1 Global primary energy demand by fuel type,
2019-23).

In that year oil (i.e., crude and condensate) continued to be the
most widely consumed form of energy, accounting for 30.5% of
primary energy demand, followed by coal (26.8%) and natural gas
(22.9%). The shares of the other fuels in total global energy
demand were decidedly smaller, accounting for 5% or less each.

Examination of relative changes in demand for each of the fuels
over the period 2021-22 is particularly illustrative, both of near-
term disruptions from the Russia-Ukraine conflict as well as the
likely resilience of longer-term trends. The modest growth in
global oil (liquids) consumption is consonant with the picture of a
gradual recovery in activity as the impacts of the pandemic
recede, but the drop in natural gas consumption clearly reflects
reduced European consumption of the fuel in 2022 as Russia
reduced supplies to the Continent,’ and weak Chinese demand as
the pandemic impact persisted later there than in most other
parts of the world. European and global spot gas prices surged in
anticipation of tight winter 2022 supply, further depressing
demand. As a result of the anomalous gas supply picture and
resulting high prices, the global trend toward net coal-to-gas
switching in power generation and industry was temporarily
reversed in 2022, with coal consumption increasing worldwide by
1.4%. Another factor contributing to the rise of regional coal
demand in Europe and Eurasia (e.g., Russia) was a warmer and
drier spring and summer 2022. This reduced hydroelectric power
generation and in Europe nuclear power generation as well, as
sources of cooling water were threatened by falling river levels;
coal-fired capacity disproportionately received the call to serve as
the back-up.*

Despite these 2022 deviations in global primary energy demand,
other developments demonstrated the persistence or even
acceleration of longer-term trends. Demand for renewable
energy exhibited double-digit gains (albeit from a small base), well
above the 1.4% growth in overall primary energy demand,
continuing the momentum of the global energy transition toward
renewable electricity and fuels; generation of electric power by
wind increased by 14.1% globally in 2022 and solar-generated
power increased by 26.7%.

2 S&P Global Market Intelligence, Economics and Country Risk, Global Executive
Summary, 21 June 2023.

3 According to the International Energy Agency, natural gas demand in the
European Union fell in 2022 by 55 Bcm, or 13%, its steepest drop in history; see
https://www.iea.org/commentaries/europe-s-energy-crisis-what-factors-
drove-the-record-fall-in-natural-gas-demand-in-2022.

4 See S&P Global Commodity Insights, Russia Watch, Damage Control: How is
Russia's energy industry adapting to intensified Western sanctions and new domestic
political and economic constraints? March 2023, p. 50.
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Table 1.1 Global primary energy demand by fuel type, 2019-23 (MMtoe)

2019 2020 2021 2022 2023* A%, 2021-22
Total 14,685 14,115 14,801 15,007 15,138 1.4
Oil 4,624 4,188 4,453 4,584 4,694 29
Natural gas 3,358 3,307 3,460 3,431 3,397 -0.8
Coal 3,914 3,809 3,963 4,020 3,924 14
Hydro 364 373 367 371 388 1.1
Nuclear 728 700 729 699 711 -4.1
Renewables 331 364 408 465 545 14.0
Modern biomass 745 751 787 794 849 0.9
Other** 620 623 634 643 631 1.3

Notes: *Estimate. **Includes traditional biomass, solid waste, ambient heat, and net trade in electricity, hydrogen, and heat.

Source: S&P Global (Energy and Climate Scenarios).

1.3 Outlook for the Global
Energy Mix to 2050

The long-term outlook for world primary energy demand is based
on S&P Global's proprietary base-case energy scenario, known as
Inflections®. Inflections models future world energy demand and
related greenhouse-gas emissions out to the year 2050 on the
basis of the following general assumptions:

» Fundamental turning points in international relations,
national politics, markets and individual choice and behavior
accelerate the global energy transition faster than previously
anticipated.

P> Greater geopolitical instability drives countries to seek
more political, economic and energy security and independ-
ence. The global landscape becomes more divided and
international relations become more opportunistic and
transactional.

» National security interests become closely linked with
energy security, which is pursued in different ways by
countries, depending on domestic politics, energy resource
mix, levels of import dependency, and institutional capabilities
to alter existing energy systems. Energy security in Inflections
largely means pursuit of “all of the above” (fossil fuels [short-
to-medium term], clean technology and end-use efficiency
[medium-to-long term]).

» Key countries pursue industrial policies to develop
competitive advantages in clean energy technologies and
related industries in what is considered a new type of “arms
race.”

P Successful implementation of policies and strategic goals is
mixed across the world, affected by politics, market
constraints, and practical barriers. Progress in the evolution
of energy markets and a pathway to a lower-carbon future is
significant, but does not meet expectations, leaving most
long-term clean energy and climate goals and aspirations
unmet by 2050.°

Figure 1.1. presents the Inflections outlook for the global energy
mix to 2050, accounting for continuing decarbonization efforts,
the resulting shifts in investments among the varied energy

© 2023 S&P Global.

carriers, and S&P Global's basic assumptions concerning national
government policy initiatives (see Figure 1.1 Global primary
energy demand and GHG emissions: Inflections). The following
key, overarching trends can be identified:

» Over the period 2022-50, total primary energy intensity
(million tons of oil equivalent [MMtoe] of primary energy
consumed per $US million GDP) declines at a compound
annual rate (CAGR) of -2.0% (see Figure 1.2 Primary energy
intensity of GDP), while total primary energy demand grows
by 15% (to 17,303 MMtoe; CAGR of 0.5%). This occurs
despite a doubling of global GDP and population growth of
almost two billion people. In short, the effect of GDP growth
in increasing energy demand is offset by an approximate
doubling of the rate of efficiency improvements, relative to
the 1990-2021 trend.

» During the 2030s and 2040s, a mix of government policies
and actions by corporations pushes a steady shift toward
lower carbon energy across most major economies. Fossil
fuel consumption is on a consistently downward path, while
market penetration by renewables and electric vehicles (EVs)
is a story of steady growth.

P Electrification is the main element in primary energy demand
growth through 2050, with renewables greatly outpacing
fossil fuels in power generation and transportation. Non-
hydro renewables account for over 60% of global power
generation capacity by 2050.

5 S&P Global, Energy and Climate Scenarios/Webinar, Energy and Climate
Scenarios 2023 Update: Assumptions, narratives, and preliminary results, 17 May
2023, p. 17; S&P Global, Strategic Report, Energy and Climate Scenarios,
Inflections 2023—50: The S&P Global Commodity Insights base-case scenario of the
energy future, July 2023. In addition to the base-case scenario Inflections, S&P
Global models four other global energy and climate scenarios—Discord, Green
Rules, Accelerated Carbon Capture and Storage (ACCS), and Multitech
Mitigation. Discord assumes that a confluence of crises worsens geopolitical
fragmentation (a tendency in international relations toward a “friend vs. foe”
alignment of like-minded nations) and weakens the resolve for collective climate
action, resulting in much less progress toward emissions reduction than in
Inflections. Green Rules assumes that energy security concerns mobilize strong
long-term government actions that align energy security and energy transition
measures, leading to more substantial emissions reduction than in Inflections,
but still not sufficient for the world to reach net zero by 2050. ACCS and
Multitech Mitigation are two 2050 net-zero scenarios based on widespread
adoption of carbon capture and storage economy-wide (ACCS) and strong
energy efficiency measures and electrification based on renewables, hydrogen,
and nuclear power (Multitech Mitigation).
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Figure 1.1 Global primary energy demand and GHG emissions: Inflections

20,000

60,000 m Oi
18,000 "
o [ Natural gas
16,000 50000 g g
& M Coal
14,000 40000 5
12,000 0 B Hydro
8 2
£ 10,000 30000 8 Nuclear
b= K
8,000 § R bl
enewables
6000 20,000 £
2 B Modern biomass
4000 10000 &
2,000 B Other*
2010 2020 2030 2040 2050 Total GHG emissions
Notes: *Includes traditional biomass, solid waste, ambient heat, and net trade of electricity, hydrogen, and heat.
Source: S&P Global Commaodity Insights. © 2023 S&P Global.
Figure 1.2 Primary energy intensity of GDP (2022-50)
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The outlook for individual energy sources can be summarized as P Coal demand rebounded in 2021 as a result of post-pandemic

recovery and in 2022 as countries pursued short-term energy
security measures to address the crisis in gas supply resulting
from the Russia-Ukraine conflict. But this rebound will be

follows:

» Oil and condensate (liquids) demand rebounds over the

near term as the world recovers from the confluence of crises
(pandemic, military conflict in Ukraine, inflation) in the early
2020s. Liquids demand globally peaks in the early 2030s, and
gradually falls back to 2022 levels by the early-to-mid-2040s.
Although oil loses market share and total demand falls, it
remains the largest contributor to total primary energy
demand (TPED) in 2050 (falling to 25% of TPED from 31% at
present).

Natural gas will play a key role in transitioning toward a
lower-carbon future in key markets in developed and
developing countries, whether through back-up to
renewables in power markets, rising low-emission “blue”
hydrogen production, or continued use in hard-to-
decarbonize sectors such as heavy industry. The Inflections
scenario sees gas continuing to play largely a bridge role, with
robust demand through the late 2030s, before plateauing
thereafter to the end of the forecast period (i.e., gas demand
reaches a maximum around the year 2040). The share of gas
in TPED in 2050 (22%) is virtually the same as at present
(23%), although the volume consumed (3,833 MMtoe) is
expected to be about 12% higher.

short-lived, as coal enters a long-term downward demand
trajectory through 2050, driven by steadily rising competition
from gas and renewables and stronger policies restricting coal
use. Coal's share falls by more than half, from 27% in 2022 to
11% in 2050, with absolute quantities consumed decreasing
by more than 50%. This will require a proactive policy
response for regions that have traditionally relied upon the
production and consumption of coal as a basis for industry
and power generation, as coal's decline is expected to
adversely impact the economic prospects of coal companies
in these regions, with related effects on the social welfare of
their populations.

Renewables. By the 2030s, wind and solar projects are lower
cost than fossil fuel generation on a levelized cost of energy
(LCOE) basis in most parts of the world—even without
subsidies or government protection. However, rapid growth
of renewables and EV penetration of road transportation
continue to face challenges as demand for strategic materials
like lithium and copper often outpaces supplies. There are
also supply chain issues related to batteries, solar cells, and

17
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wind turbines, as overreliance on particular markets (e.g.,
China) takes time to overcome. Over time, policy and market
responses gradually contribute to expanding sources of key
raw materials and diversifying wind and solar photovoltaic
(PV) manufacturing and supplies. Eventually, decentralization
of manufacturing occurs as part of a broader reshoring and
onshoring trend in many markets. The combination of all
these factors results in higher costs for renewables, but not to
the extent that it significantly curtails growth. Over the
period 2022-50 renewable energy demand increases more
than sevenfold, at a CAGR of 7.4%, so that by 2050 its share of
TPED (20%) trails only oil and gas among the primary energy
sources.

» Nuclear and hydroelectric power will remain vital sources of
zero-emission power generation in the new energy system,
although their shares in total primary energy demand in 2050
(6% and 3%, respectively) will not change appreciably from at
present (5% and 2%, respectively). Nonetheless they will be
larger overall, increasing with TPED. By 2050 primary energy
demand for nuclear power will be 57% greater than at
present, and demand for hydro will be 33% greater.

» The share of modern biomass (including biofuels, biogas, and
processed waste wood) in TPED will nearly double from the
current level (5%) by 2050 (9%), as the trend toward recycling
of plant and animal waste for the production of renewable
fuels gains momentum. However, the dedicated use of scarce
land strictly for fuel production (given the increasing
opportunity cost of producing fuel instead of food on such
land) is expected to encounter limits, so the growth trend
tapers toward the end of the forecast period.

P In contrast to modern biomass, the share of “other” forms of
primary energy (which includes direct combustion of wood
and animal waste as well as net trade in hydrogen in primary
energy) remains relatively constant, at 4%. This appears to
reflect the countervailing effects of a gradual decrease in
direct combustion of wood and animal waste in developing
countries—whose GHG emissions per unit of energy exceed
even that of coal—and a slow increase in net trade in
hydrogen, electricity, and heat in TPED.

1.4 World Oil Market Trends
and the Implications for
Kazakhstan

This section provides an overview of global oil price trends and
the evolution of our price outlook to 2050 since the previous
edition of The National Energy Report, based on changes in global
oil supply and demand fundamentals and upstream investment
dynamics. It then examines the implications for Kazakhstan's
economy and upstream investment development.®

1.4.1 World oil prices: The supply cost
curve has shifted upwards

Geopolitical factors became a more critical driver of prices for oil
along with other commodities in the wake of the February 2022
expansion of armed conflict in Ukraine and given the ensuing
expansion of Western sanctions against Russia—exacerbating

new inflationary pressures that had already sent oil prices sharply
upward starting in 2021.7 Although prices so far in 2023 have
trended lower than in 2022, the S&P Global outlook is now for a
significantly higher average long-term world oil price compared
with our outlook at the time of The National Energy Report 2021.
Supply chain issues and heightened inflation continue to put
upward pressure on producer break-even costs—and therefore
prices as well—while companies are also seeking higher rates of
return to offset the additional upstream investment risks amid the
global decarbonization push. Another factor contributing to
higher prices is the negative impact of Western sanctions on
Russian oil production longer term, as that removes a significant
stream of lower-cost barrels from the global market. Periodic
OPECH+ crude oil output restrictions are also likely to buoy prices
during various years of the scenario period. The net result is likely
to be an average real (constant 2022 dollar) Dated Brent price
exceeding $70/bbl during the scenario period to 2050—over
$10/bbl above our price outlook in 2021. In short, a higher long-
term price environment is now seen as necessary to incentivize
sufficient long-term supply, notwithstanding the expected peak in
global oil liquids demand in the early 2030s in our current
outlook.?

1.4.1.1 Recent global oil price and
market developments

The 2021 surge in the average real Dated Brent price, by 63% to
$76/bbl ($71/bbl nominal), was followed by a 34% price jump in
2022, to $101/bbl. Supply chain constraints contributed to much
of this price rise starting in 2021, as the global economy
rebounded from the 2020 COVID-19 quarantine measures, while
another key factor since February 2022 has been global market
disruptions following Western nations' adoption of sanctions
targeting Russian oil and product exports. The OPEC+ group's
continued voluntary curtailment of crude oil production levels
provided price support throughout this period as well. Dated
Brent reached a monthly high during 2022 of about $124/bbl in
June, but during most of the second half of 2022 was under
$100/bbl, and prices so far in 2023 have fluctuated in approxi-
mately the $75-$95/bbl range. The price downturn in the second
half of 2022 and first part of 2023 reflected the resilience of
overall Russian oil export volumes—Ilargely redirected from
European to “East of Suez” markets—along with relatively weak
demand-side fundamentals given a slowdown of global economic

6 Here and elsewhere, the term “oil” as used in this report is typically shorthand
for overall liquids volumes including both crude oil and gas condensate as well as
other types of liquid fuels. Analysis of global oil trends in The National Energy
Report 2023 provides oil volumes in barrels, whereas official statistics of
Kazakhstan and other Eurasian countries typically report regional oil volumes in
metric tons. When referencing Kazakh oil volumes specifically, however, these
are generally provided in metric tons followed by barrel-equivalent estimates in
parentheses. Separate metric ton-barrel conversion ratios are used for major
individual Kazakh oil streams where applicable. But for aggregated or
undifferentiated oil volumes (production, refining, consumption, and export
streams), barrelization of these volumes (or capacities) is based on an average
7.3 barrel-per-metric-ton ratio. For more on Kazakh ton-barrel conversion
issues, see S&P Global Commodity Insights, Insight, OPEC+ Agreement
Accentuates Challenges of “Barrelization” of Oil Production for Russia, Kazakhstan,
and Azerbaijan, September 2020.

7 Theterm “Western” as used in this report is shorthand for the loose coalition
of countries that have enacted sanctions against Russia in response to the
armed conflict in Ukraine and is not limited in a geographic sense—it includes
countries of the Asia Pacific region such as Japan and Australia along with EU
member nations, the United Kingdom, Switzerland, Norway, the United States,
and Canada.

8  Alldollar pricesin this report refer to US dollars unless otherwise indicated.
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growth.

The G7/EU price cap mechanism has contributed to stability of
Russian oil as well as product export volumes. The G7/EU
decision to make these countries' maritime services available to
facilitate Russian oil and refined product sales so long as the price
does not exceed a specified level has contributed to the stability
of Russian export volumes; i.e., the alternative option of a blanket
ban on provision of these maritime services as originally
considered would have resulted in a major curtailment of Russian
exports given the absence of readily available replacements for
many G7/EU services. The price cap regime, introduced in
December 2022 for Russian crude oil and February 2023 for
refined products—corresponding to the EU schedules for
imposition of outright bans on the import of Russian crudes and
products, respectively—was designed to minimize any potential
global reduction of Russian export volumes and resulting price
spikes, while simultaneously limiting Russian revenues from such
sales. Under terms of the price cap regime, third party countries
importing Russian crude and products can contract with Western
maritime service providers to conduct this trade if the oil or
product sales price falls below the specified caps, and these price
ceilings are reviewed periodically by the sanctioning nations with
the aim of ensuring that Russian oil and products continue to sell
atasignificant discount in global markets.

The price caps were initially set as follows, and remain at these
same levels for now:

» $60/bbl for crude oil

» $100/bbl for products that trade at a premium to crude oil,
including diesel (Russia's largest single product export
stream), gasoline, and jet kerosene

» $45/bbl for products that trade at a discount to crude oil,
including fuel oil and naphtha.

The Western sanctions have led to a partitioning of the global oil
and refined product markets (for the foreseeable future) between
those who buy Russian barrels and those who do not. The global
oil and products market as it was known since the 1990s, basically
ceased to exist in 2022-23. Most of Russia's sales before 2022
were to Western nations that have now generally banned the
import of Russian barrels (with a few exceptions). Countries that
embargoed Russian volumes ended up paying more for imports,
partly due to higher logistical costs. In contrast, India and mainland
China in particular have been keen to import discounted Russian
barrels shunned by the EU and other traditional buyers.
Altogether, countries without sanctions in place against Russia
account for about two-thirds of the world's population and a
growing share of the global hydrocarbon market, although
relatively few of these nations can be considered close partners of
Russia.

The new geopolitical realities have also had some negative knock-
on effects on the price of Kazakhstan's primary export crude
grade, CPC Blend, as well as other Kazakh crude oil exports
transiting Russian territory. The average CPC Blend discount to
Dated Brent widened significantly in 2022, as CPC exports were
curtailed amid shipping constraints and rising associated risks.
CPC Blend price risks arising from the armed conflict in Ukraine
subsequently eased but remain a concern to buyers; as a result,
the spreads have recently remained wider than historical levels.
Meanwhile, Kazakh oil exported via the Transneft pipeline marine
terminal outlets in the Baltic Sea (Ust-Luga) and Black Sea

(Novorossiysk) were initially subject to the same sort of steep
discounts as Russia's Urals Blend, but Kazakhstan subsequently
managed to sell these export volumes at a premium to Urals by
rebranding them in June 2022 as Kazakhstan Export Blend Crude
Oil (KEBCO), and thereby differentiating Kazakh oil from Russian
oil (though the quality of KEBCO is identical to that of Urals).
Indeed, after trading at a discount to Brent during the second half
of 2022 and first part of 2023, KEBCO has also traded at a
premium to Brent in recent months (even as Urals has remained
at a discount to Brent, albeit a narrower discount than before).
This positive dynamic partly reflects the general tightness of sour
barrels in global oil markets due to the OPEC+ reduction of
collective crude oil output; Saudi Arabia is playing the lead role in
the latest OPEC+ reductions and since it is a producer of relatively
sour barrels the net result is to make such crude streams scarcer,
boosting their prices generally worldwide, while Russia has also
announced a series of new cuts this year that limit the availability
of Urals Blend in world markets. In addition, European refiners
who were dependent on Urals prior to sanctions have scrambled
to find crudes of similar quality.

1.4.1.2 Near-term and long-term price
scenarios

In our current outlook, world oil prices drift upwards in the
second half of 2023, before weakening slightly (in real terms) in
2024. However, prices are likely to remain relatively volatile going
forward, particularly given the dynamic situation with respect to
key variables impacting oil balance fundamentals, especially
Chinese demand and the production trajectories of Russia as well
as Saudi Arabia and the United States.

Key assumptions underlying our expectation for price strength-
eningin the second part of 2023 include:’

» Global oil demand growth is relatively robust, concentrated
primarily in mainland China. Mainland China has contributed
more than any other country to 2023 world liquids demand
growth, though some mixed macroeconomic signals raise
questions about the magnitude of mainland China's growth,
both for the economy and oil demand. In the United States,
tighter credit will continue to restrain economic growth, but
the likelihood of a recession has dropped.

» OPEC+ actions reduce the potential for supply surplus, but
substantial production growth outside OPEC+ is a
countervailing force limiting the price upside. In autumn
2022, the OPEC+ countries began lowering their collective
crude oil output targets in a series of deals (Kazakhstan agreed
to an additional 78,000 b/d reduction as part of one of these
accords, in April 2023). Meanwhile, however, liquids
production by several countries outside OPEC+ grows
robustly in 2023. This year, the United States is again the
leading source of higher supply, but there are many other
notable contributors as well: Canada, Brazil, Guyana, Norway,
mainland China, and Argentina.

9  S&P Global Commodity Insights, Scheduled Update, Global Crude Oil Markets
Short-Term Outlook: The Quiet Surge: Supply growth outside OPEC+, June 2023.



GLOBAL ECONOMIC AND ENERGY MARKET DYNAMICS,
2022-23 AND FUTURE OUTLOOK

Figure 1.3 Long-term crude oil price outlook ($/bbl)
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Figure 1.4 Long-term outlook for CPC Blend differential to Dated Brent ($/bbl)
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Whereas our long-term price base case at the time of The
National Energy Report 2021 was for Dated Brent to average
around $60/bbl in real terms during the period out to 2050, our
current outlook is for an average between $70/bbl and $80/bbl.
This price appears adequate to incentivize sufficient long-term
supply (see Figure 1.3 Long-term crude oil price outlook). Break-
even costs have risen sharply, as inflation, material prices, and
supply chain issues have all put upward pressure on costs.
Companies are seeking higher rates of return on extraction
efforts since risks are rising for upstream investment, as a
weakened global oil demand picture clouds the long-term
outlook."

With respect to CPC Blend differentials versus other interna-
tional crude grades, the outlook is for some reduction of the
discount seen recently, given such factors as strong European
refinery demand for CPC Blend as a replacement for Urals (see
Figure 1.4 Long-term outlook for CPC Blend differential to Dated
Brent).

10  See S&P Global Commodity Insights, Scheduled Update, Europe, CIS, and Africa
Crude Oil Markets Long-Term Outlook: Q2 2023, June 2023, and S&P Global
Commodity Insights, Scheduled Update, The Long-term Oil Price Environment
Now Looks More Expensive, June 2022.

© 2023 S&P Global.

1.4.2 Global oil balance outlook

The longer-term S&P Global price outlook reflects our key
assumptions about the trajectories and geography of global oil
demand and supply during 2023-50 (see Table 1.2 Outlook for
world oil (liquids) balance to 2050)."" S&P Global expects global
oil (liquids) demand to peak during the first half of the outlook
period and then begin a gradual decline, but it is a “long goodbye”
as different national policies and actions slow the global
progression toward alternatives and ongoing economic growth
upholds oil use in emerging markets. Meanwhile, relatively robust
OPEC production accounts for a growing share of global oil
supply as both Russian and US production enter long-term
decline trajectories. The removal of comparatively low-cost
Russian barrels from the supply curve is also supportive of price,
insofar as these must be replaced by alternative barrels worldwide
that are largely more expensive to produce (as discussed below in

11 Various 2022 baseline numbers for our 2050 global oil supply and demand
scenarios consist of S&P Global outlooks for 2022 results in the absence of final

year-end data.
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Table 1.2 Outlook for world oil (liquids) balance to 2050 (million b/d)

1. World liquids demand’ 2020 2025 2030 2035 2040 2045 2050
North America 216 24.7 243 23.2 21.7 19.7 175
United States® 179 20.5 20.0 19.0 17.6 15.8 13.7
Canada 22 2.4 2.3 23 21 2.0 19
Europe 134 14.7 13.8 124 11.0 9.7 8.6
OECD Asia 73 7.8 77 73 6.7 6.1 5.6
Non-OECD Asia 28.0 338 364 379 388 39.1 395
China (mainland) 14.8 18.0 18.8 189 187 179 17.3
India 4.8 59 6.9 7.6 8.1 8.7 9.6
Non-OECD Asia excl. China and India 8.4 9.9 10.7 114 120 124 126
Latin America 58 7.0 74 7.7 7.8 7.8 7.8
Middle East 83 9.5 9.6 9.8 10.2 103 10.2
Commonwealth of Independent States 42 48 50 5.0 5.0 5.1 5.0
Africa 4.0 49 54 59 6.3 6.6 6.8
Total world liquids demand 92.8 107.1 109.6 109.2 107.5 104.3 100.9
Asia Pacific demand 354 41.6 44.1 452 45.5 452 45.1
OECD demand 42.6 47.6 46.2 434 40.0 36.1 322
Non-OECD demand 50.2 59.5 63.4 65.8 67.5 68.2 68.7

1l. World liquids production

Non-OPEC Crude’

North America 16.8 20.8 211 203 183 1741 15.7
United States” * 107 13.7 14.0 13.5 1.7 109 10.0
Canada* 44 53 55 53 5.0 4.8 44
Mexico 17 18 16 16 15 14 13

Commonwealth of Independent States” 14.0 133 124 122 117 10.8 9.7

Latin America 53 59 7.0 7.2 7.5 6.8 5.8
Brazil 3.1 34 42 44 45 44 37

Europe 32 32 24 2.0 17 14 0.8

Asia Pacific 6.4 6.2 54 5.2 4.6 4.0 35

Africa 15 14 15 1.6 18 17 15

Middle East 1.8 2.0 17 14 12 0.9 0.7

Total Non-OPEC crude 49.1 528 51.6 49.9 46.7 42.6 37.6

Non-OPEC condensate and NGLs 10.0 114 122 119 11.0 104 9.7

Total Non-OPEC liquids production 5981 64.2 63.8 61.7 57.7 53.0 47.3

OPEC crude’ 26.4 303 311 31.6 334 348 37.3

OPEC condensate and NGLs 5.0 57 6.8 74 7.5 74 7.0

Total OPEC liquids production 314 36.0 37.9 389 40.9 4241 44.2

Processing gains 2.1 2.5 2.5 2.5 2.5 24 2.3

Global biofuels and other liquids® 34 44 54 6.0 6.5 6.7 71

Total world liquids production 96.0 1071 109.6 109.2 107.5 104.3 100.9

Total crude oil production 75.5 83.1 82.7 81.4 80.1 774 74.9

11l Inventory dynamics

Total liquids inventory change6 33 0.0 0.0 0.0 0.0 0.0 0.0

Notes: Mexico is included in North America. 5 Biofuels include US and Brazilian ethanol supply. Other liquids category includes
1 Includes biofuels and other synthetic oil. gas-to-liquids (GTL), coal-to-liquids (CTL), nonrenewable oxygenates, refinery
2 The United States includes 50 states, District of Columbia, and other US additives, and oil shale (kerogen).

territories excluding Puerto Rico. 6 A positive number indicates a stock build. A negative number indicates a
3 The split of OPEC and non-OPEC countries is based on the member status as of stock draw.

July2021.
4 Includes condensate.

Source: Historical data from the International Energy Agency, US Energy Information Administration, national statistical agencies; projections from S&P Global Commodity
Insights. ©2023 S&P Global.
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Figure 1.5 World oil (liquids) demand outlook by region (million b/d)
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Figure 1.6 World oil (liquids) demand outlook by refined product to 2050 (million b/d)
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Source: Historical data from the International Energy Agency and US Energy Information Administration; projections by S&P Global. ©2023 S&P Global.

more detail, Russian oil production remains substantial during
2023-50, but contracts significantly from the 2022 level)."

The following sections discuss key drivers of our demand and
supply outlooks in more detail.

1.4.2.1 Global oil demand

In Inflections, global liquids demand rises from around 102 million
b/d in 2022 to an early 2030s maximum of about 110 million b/d,
before declining to around 101 million b/d in 2050. The non-
OECD countries' aggregate oil consumption, however, remains
onagrowth trajectory during this period, rising by 25% altogether
to 69 million b/d, while OECD demand contracts by 31% to 32
million b/d. Thus, the non-OECD share of global liquids consump-

22

tion rises from 54.1% in 2022 to 68% in 2050 (see Figure 1.5
World oil (liquids) demand outlook by region, Figure 1.6 World oil
(liquids) demand outlook by refined product to 2050, and Figure
1.7 World oil (liquids) demand outlook by sector to 2050).

12 For example, S&P Global estimates average 2040 Russian oil producer costs for
new projects, in terms of the Brent break-even price, at around $45 per barrel;
this compares with break-even costs averaging over $50 per barrel for a large
portion of potential global oil supply from new projects in 2040.
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Figure 1.7 World oil (liquids) demand outlook by sector to 2050 (million b/d)
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During the period to 2030, key factors include the following:

>

>

A post—-COVID-19/Ukraine crisis bounce in oil (liquids)
demand soon tempers as high prices and concerns over
energy security limit oil demand growth through the decade,
with aggregate expansion averaging less than 1% per year
from 2022 to 2030 (the weakest period of growth over the
past 20 years and a harbinger of “peak” oil demand to come).

Demand growth is driven largely by mainland China and
emerging market countries, while demand in developed
economies plateaus and then declines; high prices in the early
2020s sharpen concerns over fossil energy dependence.

This dovetails with a new wave of electric vehicles (EVs)
entering the market and rising sales in key markets.

In 2030, global demand is around 110 million b/d, 8% above
the 2022 level.

During 2030-50, key global oil demand dynamics include:

|

>

The accelerating energy transition leads to a peak in global oil
(liquids) demand by the early 2030s.

The postpeak decline in global demand is more rapid than in
our previous outlook, as key consuming markets chase net-
zero goals, bolstered by newly heightened concerns around
energy security.

Motor gasoline consumption contracts the most, as EV
penetration in light vehicle (LV) road transportation
accelerates, driven by zero-emissions vehicle (ZEV) mandates
in different countries and the world's major automakers
committing to the transformation of their output away from
gasoline- and diesel- propelled LVs and steadily increasing EV
manufacturing and sales.

EV sales also grow in emerging-market economies (driven in
many places by rising sales of electric two-wheeled vehicles),
outpacing sales in OECD countries by the 2040s.

» Notwithstanding significant contraction of gasoline
consumption, the transportation sector remains the single
largest component of oil demand throughout the outlook
period, and in 2050 global motor gasoline consumption still
amounts to around 20 million b/d in the base case, while
transport diesel demand is equivalent to about 16 million b/d
and jet/kerosene demand is roughly 9 million b/d.

P> Beyond transportation, the practicality of petrochemical
products—and plastics in particular— supports their
continued use over the outlook period.

» By 2050, global oil (liquids) demand is approximately 101
million b/d, nearly the same as in 2022, but 8% below the
global maximum of the early 2030s.

Major oil demand variations among regions in the S&P Global base
case include continuing concentration of global demand growth in
Asia Pacific markets (supplied increasingly from outside the
region), alongside further contraction of European demand, the
onset of long-term US oil demand decline by the late 2020s and
moderate growth of demand in Eurasia:

» Asia Pacific region. Asia Pacific markets register a net oil
demand rise of 19% during 2023-50, to 45 million b/d in our
outlook. But dynamics within the region continue to vary
widely. Non-OECD Asian demand increases by 31% to 39
million b/d, reflecting expansion of Indian demand in
particular (by 77%, to 10 million b/d). Mainland China, with
liquids demand of 16 million b/d in 2022, remains the chief
non-OECD Asian market by far, but Chinese oil demand
plateaus at around 19 million b/d in the late 2030s and falls to
around 17 million b/d in 2050, so it only grows by 10%
altogether during 2023-50. In contrast, OECD Asian oil
demand drops 27% to 6 million b/d during the same period,
reflecting the ongoing structural decline of Japanese oil
demand in particular. At the same time, non-OPEC Asia
Pacific crude oil production falls overall by 45% to 4 million
b/d during 2023-50 in the outlook.

23
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» Europe. Oil demand in Europe (currently Kazakhstan's
primary oil export market) continues to contract in the S&P
Global base case, but Europe remains highly dependent on
imports to meet remaining demand given the simultaneous
trend of an ongoing fall in indigenous crude oil production.
European liquids demand drops overall by 41% to 9 million
b/d during 2023-50, while crude oil production (essentially
North Sea output) is expected to contract by 74%, leaving
total indigenous output at only around 1 million b/d in 2050.

» North America. After reaching a maximum of around 25
million b/d in 2025, total North American liquids demand
slowly contracts to 17 million b/d in 2050, for an overall
decline during 2023-50 of 27%.

P Eurasia. Liquids demand among the Eurasian countries is
expected to rise to a plateau of around 5 million b/d during
the 2030s and 2040s, for a net increase during 2023-50 of 8%.
As discussed in more detail below (see Chapter 3), the
upcoming establishment of a Single Market among members
of the Eurasian Economic Union (EAEU) implies a further
liberalization of prices across EAEU members states that will
tend to limit product demand growth in markets such as
Kazakhstan's where prices are currently artificially low
(compared with product consumption levels in a scenario
without such market integration).

1.4.2.2 Global oil supply

Throughout the outlook period, oil reserves growth globally and
in Kazakhstan, along with production growth, is likely to remain
challenged by limited investment in exploration and field
development as companies focus on capital discipline and return
on investment, while confronting ESG (environment-safety-
governance) concerns.'> Exploration spending contracted
markedly overall worldwide during the past ten years, and
competition for remaining E&P investment is intense. Global E&P
capex fell 57% over 2014-20; a 2021 rise still left spending well
below pre-pandemic levels, while E&P capex finally surpassed pre-
pandemic levels in 2022, when such spending totaled about half a
trillion dollars (see Figure 1.8 Outlook for world upstream E&P
spending). The growth in spending in 2021-22 is a predictable
response to a stronger oil price environment, as well as upstream
cost inflation, and inflation remains a key factor in an expected
11% rise in global upstream capital expenditure to $565 billion in
2023; 5% of the anticipated 2023 increase will come from cost
inflation alone.” The rate of global spending growth and E&P
activity is expected to slow beyond 2023, but will remain
substantial. Above all, this reflects the imperative for new
discoveries and production streams to sustain supply at levels
necessary to meet world demand in coming decades given
ongoing natural decline at producing fields. The aggregate global
base decline rate during the outlook period, including fields that
already are in decline as well as fields that are currently ramping up
or at plateau, is forecast at about 3% per year. The call on new

13 S&P Global Commodity Insights, Insight, Global Conventional Exploration Trends:
Fears of discovering tomorrow's stranded assets are overriding concerns on resource
deficient portfolios — for now, May 2023.

14 But Eurasia is an outlier among major world regions in our outlook; while all
other regions register an increase in upstream E&P spending during 2023 in the
base case, in Eurasia such expenditure is expected to decline by around 6%, to
$33 billion.

crude and condensate production is about 31 million b/d by 2040,
for example, or nearly 40% of 2022 world output. At the same
time, key signposts point to companies' increased emphasis on
more selective exploration efforts oriented towards “low risk”
opportunities.'®

Although access to financial resources needed to fund new
hydrocarbon projects is likely to remain challenging amid the
ongoing energy transition, our (base case) Inflections scenario to
2050 is one in which global lenders nevertheless extend credit on
the scale needed to bring on stream the major additional new E&P
projects required to both offset depleting fields and meet
incremental oil demand; i.e., growing oil demand globally during
the first part of the scenario period and a continued rise in oil
demand within numerous individual countries during subsequent
years. The capital discipline now in vogue, though, is likely to
increasingly limit oil companies' scope for spending to those
projects that promise the best returns on investment—and,
preferably, returns in the near to medium term rather than longer
term—but the Inflections investment climate remains more
favorable to E&P activity than that found in our alternative
scenarios (in our Green Rules scenario, in contrast, financing for
hydrocarbon projects is more constrained and new upstream
projects are at greater risk, reflecting the accelerated decarbon-
ization efforts and reduced call on hydrocarbons overall in this
outlook). At the same time, the Inflections scenario is a world in
which investors will also tend to give preference to those projects
that can deliver lower carbon, higher value oil production in more
sustainable and efficient ways than before.

The mix of total liquids supply also undergoes significant changes
during the outlook period in terms of both composition and the
geography of production (see Figure 1.9 Outlook for world oil
(liquids) production).’ Crude oil's share of total global liquids
supply declines from around 78% in 2022 to 74% by 2050, given
relatively greater growth of the other components (condensate
and other NGLs as well as biofuels and other liquids). With
respect to the geographic breakdown of global liquids supply, an
important trend in our is robust growth of OPEC liquids output.
OPEC production, in turn, becomes more concentrated in the
fields of OPEC's Middle Eastern members (especially Saudi
Arabia), while the chief non-OPEC producers during the period
to 2050 are likely to remain the United States and Russia (even as
these two countries' oil output contracts overall).

So called “shale” (or tight) oil production, currently concentrated
in the United States, is also expected to continue to play a key role
in world oil supply during the scenario period, while Kazakhstan
may be poised to join the ranks of the world's “shale” oil
producers in coming years (see text box “Prospects for shale
(tight) oil development globally and in Kazakhstan”).

15 For example, US shale exploration has evidently entered a new phase: although
traditional exploration is also still occurring, companies appear to be focused
more than before on development of under-exploited acreage within
companies' existing license zones as opposed to targeting discoveries in new
drilling acreage; see Energy Intelligence, 'Quiet’ Exploration Takes Shape in US
Shale Patch, June 8,2023.

16  The total liquids supply trajectory essentially mirrors the above-noted demand
picture in our base case in volume terms; i.e., for modeling purposes, the
outlook assumes zero total liquids inventory change—no stock builds or stock
draws—on an annual basis (see Table 1.2).



GLOBAL ECONOMIC AND ENERGY MARKET DYNAMICS,
2022-23 AND FUTURE OUTLOOK

Figure 1.8 Outlook for world upstream E&P spending (billion dollars, nominal)
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Prospects for shale (tight) oil development globally
and in Kazakhstan

Non-OPEC oil supply growth worldwide is dominated by US
shale over the next five years in our outlook. Global tight oil
production rises from around 8.4 million b/d in 2022 (of which
the US share is around 94%) to a maximum of 11.7 million b/d
in 2030 (when the US share is expected to amount to 91%),
and then falls to 7.7 million b/d in 2050 (when the US share
equates to 86%). Other shale oil producers during the
scenario period (listed in order of the volume of their 2022
tight oil crude production) are Canada, Russia, Argentina, and
mainland China.

In light of Kazakhstan's considerable shale oil potential (given
the areal extent of its sedimentary basins), it would not be
surprising if the country also eventually emerges as a
significant shale oil producer, though much more exploration
(and perhaps some actual commercial development) is
needed before the scale of the commercially recoverable
reserves is known. Key signposts of Kazakhstan's shale oil
potential include a 2014 evaluation of the country's technically
recoverable shale oil (and shale gas) resources by the US
Energy Information Administration (EIA). The EIA assessment
indicated shales and “other organic-rich source rocks” of
Kazakhstan hold a risked and technically recoverable shale
oil/condensate resource amounting 10.6 billion barrels, while
the in-place risked and technically recoverable resource is 221
billion barrels."”

In the near term, the prospects for commercial development
shale oil development in Kazakhstan hinge mainly on the
efforts of the private South Oil company, which in February
2023 became the first in Kazakhstan to officially book shale oil
reserves that it discovered in south-central Kazakhstan;
specifically, in Karaganda and Kyzylorda oblasts (South Turgay
Basin, where hydrocarbon accumulations are found at
relatively shallow depths).

Since 2001, South Oil has owned the rights to subsoil use and
exploration of hydrocarbons in contract areas No. 662 and
668, and since 2005 several fields have been discovered
(Kenlyk, Aktau, Yeszhan, YuZ-Karabulak, Akshabulak
Vostochny). In 2021, the company also partnered with

© 2023 S&P Global.

colleagues from Russia, RN-BashNIPIneft LLC, on a study of
deposits in the Lower-Middle Jurassic horizon of the South
Turgay Basin. As part of the company's activities, an assess-
ment was made of the resource potential of the Karagansay
suite, confirming the oil and gas potential (specifically, well No.
40 in contract area No. 668 registered an oil flow rate of 0.5
m’/day). Subsequently, on February 22, 2023, the State
Commission on Mineral Reserves (under the Committee of
Geology of the Ministry of Industry and Infrastructure
Development) considered and approved the company's
reserves report (“Calculation of shale oil reserves of the
Karagansay block of unconventional hydrocarbon sources
located in the Karaganda and Kyzylorda regions of the
Republic of Kazakhstan”).

This, in turn, paves the way for more comprehensive study of
the source rocks and subsequent commercial development.
At the moment, South Oil is drawing up a work program in
accordance with existing legislation, and the company
reportedly plans to drill around 15 wells over the next 2-3
years, and 100-150 wells during the next 25 years. However,
there are still many uncertainties surrounding the project,
including the scale of the discovery, expected production
volumes and ramp-up schedule, planned production
technologies, development costs, financing arrangements, etc.

Development of shale oil in Kazakhstan may depend crucially
on government support through more favorable above-
ground “enablers” than are currently found in Kazakhstan; e.g.,
tax credits and supportive regulatory policies. Such measures
underpinned the US tight oil production boom, for example.
The EIA's study also cautioned that several key above-ground
factors encouraging North American tight oil development
might not apply elsewhere, including “private ownership of
subsurface rights that provide a strong incentive for develop-
ment; availability of many independent operators and
supporting contractors with critical expertise and suitable

17 US. Energy Information Administration, Technically Recoverable Shale Oil and

Shale Gas Resources: Kazakhstan, September 2015, p. XXVIII-2,
https://www.eia.gov/analysis/studies/worldshalegas/pdf/Kazakhstan_2014.pdf.
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Figure 19 Outlook for world oil (liquids) production (million b/d)
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drilling rigs...and the availability of water resources for use in
hydraulic fracturing”"®

More broadly, another key lesson of the US tight oil revolution
for Kazakhstan is that conventional plays may also hold large-
scale untapped tight oil reserves, which can, in turn, serve as a
basis for redevelopment of many mature fields through much
of the same technology (e.g., horizontal drilling in combination
with multi-stage hydraulic fracturing). The possibilities for
application of tight oil production technologies to mature
fields nevertheless remain unexplored for the most part in
Russia, where a shale oil development is most advanced within
Eurasia. Russia's response to the North American tight oil
phenomenon has consisted largely of an exploration of
possible Russian analogs in new fields and plays instead of
older conventional ones, with mixed results."”

Through 2030, the following supply-side factors are decisive in
our base case outlook:

» Higher oil prices and a renewed focus on energy security are
expected to continue to drive global upstream capex.

P S&P Global assumes the implicit oil project internal rate of
rate (IRR) requirement has grown from 10% to 20%,
reflecting investor pressure to boost returns and the growing
risk that the energy transition creates for oil projects.

P The war in Ukraine has weakened Russia's oil sector in several
key dimensions, and it is assumed that the country enters a
long-term production decline during this period, with
Western countries continuing to largely shun Russian export
barrels; sanctions and higher taxes greatly complicate Russian
upstream development going forward.

18 Ibid. p.3.

19 For a comparison of the initial periods of tight oil development in the United
States and Russia, see the S&P Global Private Report, Tight Oil in Russia: Can
development spur a West Siberian renaissance?, July 2012. Starting in 2014,
Western sanctions effectively derailed a number of promising shale oil joint
ventures between Russian companies and I0Cs, but this is only part of the
explanation for why Russia’s immense tight oil potential (e.g., the Bazhenov
Formation underlying much of the West Siberian Basin) remains mostly
unrealized. The absence inRussia of the aforementioned above-ground
ingredients for a tight oil revolution is perhaps an even greater constraint.
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» The roadmap of near- to medium-term global oil supply
depends heavily on US upstream development, which has a
high potential to deliver incremental barrels through the
2020s. However, US crude production is expected to peak in
the latter years of the decade.

Key drivers evolve during 2030-50 as follows:

P With a peak in global liquids demand in the early 2030s, lower
upstream activity is needed to meet demand and offset
natural field decline rates.

P As oil demand growth decelerates and the energy transition
accelerates, investment shifts away from expensive, large-
scale, single-project investments toward tight oil and smaller-
scale projects that have faster payback periods.

» Small- or medium-scale onshore and subsea tieback projects,
and those with multiphase expansion opportunities, are
expected to account for most new-source conventional
production over the outlook time horizon.

P The most expensive global areas for exploration face severe
challenges. High-cost production in certain regions actually
declines.

» By the 2030s we assume that Russia's relationship with the
West improves, allowing more oil to flow to Europe, but the
loss of foreign investment and access to international capital
and technology is expected to prevent Russian production
from recovering over the long term.

The wider OPEC+ group (Vienna Alliance) may account for the
majority of world oil output during the latter part of the outlook
period. This, in turn, indicates the potential for strong continued
or even increased OPEC+ influence in global oil markets. But key
wildcards include the future evolution of the group's membership
(see Table 1.3 OPEC+ voluntary production quotas, as of July
2023). At the same time, the Eurasian members of the Vienna
Alliance (Russia, Kazakhstan, and Azerbaijan) are each expected
to register a decline in oil output during outlook period,
suggesting that net production by non-OPEC members of the
Vienna Alliance may fall overall even as the OPEC members of
OPEC+ increase their output (the Eurasian share of crude oil
production among non-OPEC members of the alliance recently
amounted to over 85%). In the base case, total OPEC liquids
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Table 1.3 OPEC+ voluntary production quotas, as of July 2023 (million b/d)

OPEC Quota Non-OPEC Quota
Algeria 0.96 Azerbaija 0.68
Angola 1.46 Bahrain 0.20
Congo 0.31 Brunei 0.10
Equatorial Guinea 0.12 Kazakhstan 1.55
Gabon 0.17 Malaysia 0.57
Iraq 422 Oman 0.80
Kuwait 2.55 Russia 10.48
Nigeria 1.74 Sudan 0.07
Saudi Arabia 8.98 South Sudan 0.12
UAE 2.88 Total Non-OPEC 14.57
Total OPEC 23.38 Total OPEC+ 37.95

Source: S&P Global Commaodity Insights.

production grows from 34.5 million b/d in 2022 to around 44
million b/d in 2050 for an increase of 28%, while OPEC's share of
global liquids output during the same period increases from
around 34% to 44%. In contrast, the oil production by the
Eurasian members of OPEC+ is expected to fall from 13.2 million
b/d in 2022 to roughly 10 million b/d in 2050, declining by 24%
altogether, while the Eurasian share of global output drops from
13%t0 10%.%°

The three largest oil producers globally during the period out to
2050 remain the United States along with OPEC+ members Saudi
Arabia and Russia. These three producers accounted between
them for over 30% of global liquids supply in 2022. But quite
different dynamics are envisioned for each going forward:

» US oil production is projected to peak by the early 2030s
and then decline during the remainder of the outlook
period. Despite the general cooling oil price environment, we
still expect prices will remain robust enough for oil companies
to grow production while continuing to generate hefty
volumes of free cash flow that will flow back to investors. In
the base case, US average annual oil output rises from 11.9
million b/d in 2022 to a peak of about 15.1 million b/d in
2032—roughly 3 million b/d above the previous maximum
achieved in 2019. But core inventory exhaustion creates an
increasing drag on output by the early 2030s, resulting in
declining output for the rest of the forecast horizon, to
around 11 million b/d in 2050.

» Saudi Arabia produced at its highest sustained rate in
history in 2022 and remains on a growth trajectory in our
outlook. Saudi crude oil output (accounting for the vast
majority of its total liquids production) amounted to 10.6
million b/d in 2022, and is expected to average well over 10
million b/d for the rest of the decade, compensating for
declining output in other OPEC+ countries. In our long-term
outlook, Saudi Arabia's ability to sustainably increase output
increases sharply beyond 2030, despite the peaking of global
crude demand. By the following decade, non-OPEC (and

20 The corresponding numbers for the individual Eurasian members of OPEC+ in
our base case are as follows: Russian oil production falls from around 10.7 to 7.9
million b/d (-26%); Kazakh output drops from 1.8 to 1.5 million b/d (-15%);
Azerivolumes decrease from 0.7 to 0.6 million b/d (-17%).

© 2023 S&P Global.

some OPEC) supply will be in decline, requiring increases in
Saudi output to meet the overall world call on crude.
Redevelopments and enhanced oil recovery projects will
drive new source growth in the country, and by 2050 national
crude oil output is expected to amount to around
13 million b/d.

» Russia's war in Ukraine has set its upstream on a path of
long-term decline. Russia's crude oil and condensate output
rose slightly to 10.7 million b/d in 2022. We expect Russian oil
production to decline during subsequent years of the outlook
period. Our forecast envisions fewer new projects proceed-
ing than in our previous outlooks. As a result, Russia's
aggregate output is not able to offset ongoing (and inevitable)
declines in older fields even through 2030 as anticipated
previously. Russian production is expected to decline by
about 500,000 b/d from 2025 through 2030 and plateau in
2030-35 at about 8.5 million b/d as new projects offset most
of the declines from older producing fields. Decline rates in
the short term are thawed by the ongoing robust expansion
of condensate supply, but national liquids output dwindles to
only around 8 million b/d by 2050 in the base case.

1.4.3 Implications for Kazakhstan

These world oil price and supply-demand dynamics are taken as a
general indicator of many global commodities, with key implica-
tions for the economies of major commodity exporters such as
Kazakhstan. For example, there is likely to a high, sustained global
demand for the many critical minerals of the energy transition,
such as copper, lithium, cobalt, and manganese, while demand for
others, such as coal, declines.

But throughout the period of Kazakhstan's independence,
hydrocarbon resources have been an important factor and
contributor to Kazakhstan's economy. Revenues from hydrocar-
bon exports (crude oil, condensate, refined products, natural gas)
have increased manyfold since 2000 and account for well over half
of the country's total export earnings (e.g., $50.7 billion out of
$84.4 billion, or 60.0% in 2022), as well as a large percentage of
total budget revenues and foreign direct investment. Overall, the
development of the national oil and gas industry has served
Kazakhstan well, generating vital revenues and bringing in new
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Figure 110 Kazakhstan's real annual GDP growth, 2000-22
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technologies and activities that have solidified the country's
economic independence and delivered higher living standards.
The extraction of hydrocarbon resources will remain an
important element of Kazakhstan's economy for the foreseeable
future, as the country will remain a significant global oil producer.
But the heightened role of the hydrocarbon sector in Kazakhstan
since the turn of the century also spells increased sensitivity of
national macroeconomic dynamics to global oil markets and
prices—which can make the difference between government
budget surpluses or deficits, and the profitability or not of
upstream investment.

1.4.3.1 Kazakhstan's economy: Oil
price changes played key role in 2020-
23 “roller coaster” ride

Kazakh GDP trends during 2020-23 illustrate the positive
contribution of world oil price trends to Kazakhstan's economic
performance as well as the downside risks (see Figure 1.10
Kazakhstan's real annual GDP growth, 2000-22, and Figure 1.11
Kazakhstan's quarterly GDP change, 2019-23):

» 2020-21: GDP contraction and then rebound with declining
and then rising world oil prices. In 2020, GDP fell by 2.5% (the
deepest recession for Kazakhstan in two decades) as a result
of depressed external demand and lower prices for
Kazakhstan's hydrocarbon exports owing to the COVID-19
pandemic. These effects were compounded by the negative
impact of lockdowns on domestic economic activity. But in
2021 Kazakhstan's economy recovered. A rebound in oil
prices and rising external and domestic demand due to
improvement in the epidemiological situation were accompa-
nied by a rapid acceleration of Kazakhstan's quarterly GDP
growth: from -1.2% in Q1 2021 to 6.5% in Q2, followed by a
rise of 6.2% in Q3 and 5.9% in Q4. GDP increased by 4.3%
overall in 2021, restoring pre-pandemic levels of economic
activity.

© 2023 S&P Global.

> 2022-23: GDP growth continued, but at a slower rate,
reflecting the new geopolitical headwinds as well as less oil
price growth in 2022 and price decline in 2023. The onset of
the Russia-Ukraine war in February 2022, and ensuing
Western sanctions on Russia (and Belarus, both of which like
Kazakhstan are members of the Eurasian Economic Union)
initially cast a pall over Kazakhstan's economic recovery,
notwithstanding the positive oil price dynamic during much of
2022: Q1 GDP growth in 2022 already had begun to cool
from the previous quarter, to 4.7%, and slowed further in Q2
to 2.8%, while the results for Q3 and Q4 were 2.0% and 3.7%
growth, respectively, resulting in an annual 2022 GDP rise of
3.3%—somewhat lower than previous, pre-war forecasts in
the 3.9%—4.0% range. S&P Global projects 2023 Kazakh GDP
growth at around 3.7%, although first half growth was about
5%

21 Inaddition to the impacts of the war and sanctions on nearby states and major
trading partners, civil unrest in Kazakhstan in early January 2022, sparked by
public dissatisfaction with higher fuel prices, led to the declaration of martial law
and the dispatch of Russian peacekeepers under the auspices of the Collective
Security Treaty Organization to quell looting and episodic violence in Almaty,
Astana, and other urban centers. The overall security situation then stabilized,
while policy directions announced by President Kassym-Zhomart Tokayev in
the aftermath of the unrest had the effect of slowing the pace of energy price
hikes. For background, see S&P Global Commodity Insights, Insight,
Kazakhstan's President Outlines New Directions and Reforms in Aftermath of Mass
Demonstrations: What does it mean for the energy sector? January 2022.
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Figure 111  Kazakhstan's quarterly GDP change, 2019-23
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The above-noted general trends also mask a diversity of
outcomes across the different sectors of the economy, as the
repercussions of oil and other global commodity price swings as
well as sanctions and disrupted trade patterns are felt unevenly.
The following key Kazakh supply- and demand-side trends
underlie GDP dynamics:

> Supply side: energy sector recovery continues to lift the
national economy. The single largest component of the
economy, comprising 29.6% of 2022 GDP, is the export-
oriented industrial sector, which encompasses the mining and
quarrying (extractive) sector of the economy including energy
(see Figure 1.12 Kazakhstan's GDP in 2022 by sector).
Industrial output jumped by 22.5% in 2022 in tenge terms, and
this represented the sharpest increase of any major segment
aside from agriculture (+25.9%). The energy sector remains a
primary driver of the Kazakh economy, considering both
shares in total industrial production and GDP overall, while oil
accounts for the bulk of Kazakh export earnings and is the
main source of the government's budgetary revenue. The oil
and gas industries alone, together with related sectors (e.g., il
and gas transportation, upstream construction, and geology)
probably contributed about 20% of the country's GDP
directly in 2022, compared with 19.4% in 2021 (see Figure
1.13 Kazakhstan's oil and gas industry contribution to GDP).
Meanwhile, combined revenue from crude oil and refined
product exports jumped by 51.1% in 2022 to $48.4
billion—surpassing the 2019 level even though physical
export volumes still remained somewhat lower (see Figure
1.14 Kazakhstan's oil export volumes and revenues). Such
heavy reliance of the national economy on the hydrocarbon
sector means that global trends, such as commodity price
fluctuations, had a broad effect in Kazakhstan, both directly
and indirectly, impacting the performance of other sectors,
including transportation, construction, retail trade, and
professional services. 2

» Demand side: the energy sector has lagged various other
sectors in the post-2020 rebound for investment in fixed
capital, indicative of relatively weak returns. Following the
2020 drop, total investment in fixed capital—i.e., investment
in durable (fixed) assets such as buildings, machinery, and
equipment, or other infrastructure or structures that a firm

22
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holds for at least one year—recovered by 2022 to nearly the
2019 level or surpassed this level depending on the type of
measurement (see Figure 1.15 Kazakh energy sector fixed
asset investment by segment in current dollars and Figure 1.16
Kazakh energy sector fixed asset investment by segment in
constant (2010) tenge). In current dollar terms, for example,
total investment in fixed assets rose by 13.4% in 2021 and by
another 6.4% in 2022, to a total of $29.7 billion last
year—only 1.6% lower than 2019. The growth spurt has been
even greater measured in constant (2010) tenge terms;
although such tenge-denominated investment declined by
4.1% in 2021, a 2022 surge of 33.6% more than erased the
2020-21 drop, and left this investment 9.9% higher than in
2019. Not surprisingly, the share of the energy sector in fixed
capital investment has been on the rise since 2020, when this
share collapsed from 52.7% to 32.4%, but in 2022 the energy
sector's share had only recovered to 34.0%. The post-2020
investment boom has occurred mainly outside of the energy
sector; aggregate investment in fixed assets in non-energy
sectors actually remained on a growth trajectory in 2020, and
by 2022 was already 37.1% higher than in 2019 in current
dollar terms (53.2% higher in constant 2010 tenge). In
contrast, energy sector fixed capital investment collapsed by
over 49.8% in 2020 in current dollar terms (by 47.1% in
constant 2010 tenge), and in 2022 was still 36.4% below the
2019 level in current dollars (29.0% lower in constant 2010
tenge), though such investment is now well above the 2020
level.”

The distinction between the energy-specific segments of the economy and
other sectors is not always clear-cut. Much service sector activity, for example,
is closely interrelated with energy industry dynamics, as mobility (transporta-
tion) is normally entailed in accessing goods and services.

Private consumption in Kazakhstan, the single largest segment of domestic
demand, rose by 8.4% in dollar terms in 2022, to $110.4 billion.
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Figure 1.12 Kazakhstan's GDP in 2022 by sector (% of total)
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Figure 113  Kazakhstan's oil and gas industry contribution to GDP (% of GDP)
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Figure 1.14 Kazakhstan's oil export volumes and revenues (2014-22)
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Figure 115 Kazakh energy sector fixed asset investment by segment in current dollars
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Figure 116 Kazakh energy sector fixed asset investment by segment in constant
(2010) tenge
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Figure 1.17 Kazakhstan's GDP growth rate: historical and outlook to 2050
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The downward impact on exports and repercussions on the
broader Eurasian region from Western sanctions may also
dampen growth rates going forward, although the overall
situation remains in flux, and therefore forecasts come with a
greater amount of uncertainty. To sum up our outlook for
Kazakhstan's national economy's longer-term growth prospects,
the base case is for real GDP to expand at a good pace, although
slowing over time; this is at an annual rate averaging 2.6% during
2023-50. Deceleration is partly a natural consequence of the
economy becoming larger over time: after averaging 3.1% during
2023-30 in the outlook, annual GDP growth slows to an average
of 2.5% over 2031-40, and then 2.2% during 2041-50
(see Figure1.17 Kazakhstan's GDP growth rate: historical and
outlook to 2050)

1.4.3.2 Kazakhstan's upstream develop-
ment: Cost trends heighten urgency of
policy reforms to attract new investment

S&P Global's comparative analysis of upstream costs in oil-
producing countries, for typical projects that will be launched
over the next few years, indicates that Kazakhstan (and other
Eurasian producers) may struggle to remain competitive with
their international counterparts and retain (let alone grow) their
global market share. Our latest comparison of full-cycle upstream
project costs, for 2022, indicates that Eurasia had the highest
regional average of typical project break-even costs at $66.35/bbl.
The S&P Global cost curve methodology calculates a break-even
price for a typical new Kazakhstan project in 2022 at about
$67/bbl, although there is a considerable range around this central
point; i.e., from alow of $36/bbl to a high of $99/bbl. This midpoint
for Kazakhstan generally places the country on the right-hand side
(higher-cost end) of the global cost curve, and the high variability
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indicates that a sizable proportion of Kazakhstan's potential
incremental production is exceptionally costly (see Figure 1.18
Full-cycle costs in terms of Dated Brent for selected oil-producing
countries in 2022, and box “The S&P Global full-cycle cost
calculation methodology for 'new' oil production”). Longer term,
the outlook is for Kazakh oil to remain relatively high cost in
comparative international terms; in 2040, for example, new
Kazakh oil projects yielding oil that year are expected to break
even at around $70/bbl (in 2022 dollars), whereas about 65% of
the 30 million b/d of new global crude production by 2040 from
areas covered in the forecast breaks even at $50/bbl or less.



GLOBAL ECONOMIC AND ENERGY MARKET DYNAMICS,
2022-23 AND FUTURE OUTLOOK

Figure 118 Full-cycle costs in terms of Dated Brent for selected oil-producing
countries in 2022 ($/bbl)
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The S&P Global full-cycle cost calculation methodol-
ogy for “new” oil production

The S&P Global full-cycle cost calculation captures costs at the
wellhead, including opex, capex, and upstream taxation; i.e.,
the cost of finding, developing, and then producing “new” oil
production capacity. Our proprietary methodology shows
these as “break-even” costs at the country level in aggregate,
but actually involves analysis of individual upstream develop-
ment projects within each country's portfolio; hence, they are
shown as a range. This is essentially a forward-looking analysis,
to understand the cost of developing new supply and allows us
to highlight areas where new project development is viable at
current (or expected) oil prices. Reservoir data and produc-
tion profiles are estimated, and drawn from the S&P Global
database, and the terms are adjusted by project, based on
known information. The average (per country and/or
geographical area) shown is not a weighted or arithmetic
average but a selection of what a typical new oil project in that
country or area (onshore/offshore) would cost in current
conditions.

More specifically, the fields selected for analysis represent the
typical projects that will begin development over the next few
years, and the cost calculation covers full-cycle break-even
costs including exploration, extraction, operation, govern-
ment take, and final decommissioning. An estimate was
prepared for each field and the risk premium calculated by
market. The risk premium was calculated by incorporating all
the risk factors—including political, economic, legal, tax,
operational, and security risks—that could affect each project.
The methodology to calculate break-even costs is provided
through the following steps:

» Determine the cost of exploration, including appraisal
wells.

» Add the cost of development, including any relevant risk
premiums.

» Add the cost of operations.

» Apply a fiscal model to determine the oil price required

for an acceptable internal rate of return (IRR) and highlight
areas where project development is viable at current oil
prices.

© 2023 S&P Global.

» Leverage the S&P Global Commodity Insights Vantage
tool to extract production and cost projections to
determine projects for analysis in each market.

To facilitate an equivalent comparison between regions, S&P
Global Commodity Insights generated the oil price required
for a 20% IRR for each of the projects. This is the “break-even
price” for the relevant market. The price differential between
the typical crude production from that market and the Brent
oil price is added to this break-even price. The data was run
using the S&P Global Commodity Insights QUE$TOR
software, as well as the Energy and Climate Scenarios second-
half 2022 data set.

At the same time, there are some limitations of the break-even
cost analysis impeding a country-by-country comparison of all
potential cost components; e.g., the break-even numbers do
not calculate fiscal breakeven (cost per barrel necessary to
provide all government services). They also do not include
transportation to market or export duties.”*

24 For additional detail, see S&P Global Commodity Insights, Strategic Report,

Cost of Oil Report: 2022, April 2023.
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Perceptions of above-ground risk factors in host countries also
factor heavily into the E&P investment decisions of international
players, and more enlightened policies by Kazakh state authorities
could go far to enhance the country's ability to compete for the
limited global capital available to finance upstream activity going
forward. Kazakhstan has typically underperformed vis-a-vis most
other oil-producing countries selected for analysis in a quarterly
rating of E&P attractiveness that was developed by the S&P Global
Petroleum Economics and Policy Solutions (PEPS) team.

Kazakhstan's overall score in the PEPS ranking is comprised of a
blend of scores representing legal and contractual terms, fiscal
systems, and overall oil and gas risk. Since The National Energy
Report 202 1—specifically, starting in January 2023—our E&P
attractiveness ratings default weights have been changed to an
“Above-Ground Focus” weight profile in order to better reflect
the PEPS service's focus on above-ground factors that affect a
country's E&P investment environment—while we continue to
provide ratings based on the legacy weights that consider a
broader range of variables. Over time Kazakhstan has improved
its standing in terms of both the rating that focuses on above-
ground factors and the rating based on legacy weights, but the
country's score nevertheless remains relatively low compared
with that of other leading (or comparator) oil-producing
countries.”® This can be seen, for example, from a review of
changes in Kazakhstan's rating each year during the same quarter
of the last ten years, insofar as the PEPS scores are relatively
comparable from year to year over 2014-23. For example, with
respect to the above-ground focused ratings during the third
quarter of each year, during this ten-year period Kazakhstan's
rating on a scale of 1 to 10 (with 10 being most attractive)
improved from 4.91 to 5.39, while its rank among around 110 oil-
producing countries selected for analysis (with 1 being most
attractive) improved from 89 to 78 (see Table 1.4 Evolution of
Kazakhstan's E&P Attractiveness rating and rank, 2014-23; Figure
1.19 S&P Global's E&P attractiveness ratings of selected oil-
producing countries for Q3 2023: Above-Ground Focus weight
profile).

Kazakhstan's ranking among countries in a general peer group
cannot be readily compared over such an extended period of time
since the S&P Global analysis has shifted the composition of this
group markedly over the years. S&P Global currently ranks
Kazakhstan at 7" place out of 8 nations in what is called the
“petrostate” peer group (see Figure 1.20 Kazakhstan peer group
E&P attractiveness ratings for Q3 2023: Above-Ground Focus
weight profile). S&P Global defines petrostates as countries
where the production of oil and gas is a major source of economic
activity, fiscal revenues, and exports; critically, exports of oil and
gas by such nations have exceeded 20% of total exports over the
last five years.*

25 It should be noted that the periodic refinement of the PEPS methodology for
E&P attractiveness ratings and rankings complicates analysis of the evolution of
any country's score over an extended period of time; e.g., changes in the
number of indicators taken into consideration, and changes in a country's
designated peer group. With this caveat in mind, it is nevertheless instructive to
review Kazakhstan's progress during the period 2014-23, when the key
indicators selected for analysis are relatively consistent over the years
compared with earlier periods.

26  For more detailed comparative analysis of dynamics within this and other peer
groups, see S&P Global Commodity Insights, Strategic Report, Oil & Gas Risk
Quarterly: In the Balance—Pressures on E&P Terms, May 2023.

Kazakhstan continues to suffer largely from a low fiscal
component in the overall rating; its fiscal ratings score reflects
relatively poor results in the categories of profit/investment ratio,
state and government take, and investor cash flow (for additional
background on the S&P Global fiscal systems ratings and other
methodological issues, see the text box “The S&P Global E&P
attractiveness ratings methodology”). Specifically, in the third
quarter of 2023 Kazakhstan ranked only 95 in terms of fiscal
systems rating among the same 112 oil-producing countries
selected for the overall E&P attractiveness ranking. As discussed
in Chapter 5 in more detail, potential policy shifts that could
significantly improve Kazakhstan's E&P attractiveness rating
include additional fiscal incentives for harder-to-recover oil,
greater flexibility in terms of domestic content requirements, and
further Kazakh oil market price reforms needed to ensure that
domestic deliveries of crude oil and refined products are as
profitable as exports.
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Table 1.4 Evolution of Kazakhstan's E&P Attractiveness rating and rank, 2014-23

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Overall attractiveness rating 491 4.86 4.83 5.08 491 4.79 4.51 4.77 5.36 5.39
Rank among all oil-producing
countries selected for
78

comparison 89 89 91 84 80 80 88 82 79

Notes: Ratings and rankings for the third quarter of each year. The overall E&P attractiveness (Above-Ground Focus weight profile) score is based on a weighting of the

key sub-components of the rating as follows: Legal and Contractual (30%), Fiscal Systems (30%), Oil & Gas Risk (40%).

Source: S&P Global (PEPS). © 2023 S&P Global.

Figure 119 S&P Global's E&P attractiveness ratings of selected oil-producing
countries for Q3 2023: Above-Ground Focus weight profile
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Notes: Ranking as of third quarter 2023 for 30 largest crude oil producers in 2022. The overall E&P attractiveness (Above-Ground Focus weight profile)

score is based on a weighting of the key sub-components of the rating as follows: Legal and Contractual (30%), Fiscal Systems (30%), Oil & Gas Risk (40%).

Source: S&P Global (PEPS). © 2023 S&P Global.

Figure 120 Kazakhstan peer group E&P attractiveness ratings for Q3 2023:
Above-Ground Focus weight profile
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Notes: The overall E&P attractiveness (Above-Ground Focus weight profile) score is based on a weighting of the key sub-components of the rating as follows: Legal and

Contractual (30%), Fiscal Systems (30%), Oil & Gas Risk(40%).

Source: S&P Global (PEPS). © 2023 S&P Global.
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The S&P Global E&P attractiveness ratings method-
ology

The E&P Attractiveness Ratings (EPAR) rank a country by
overall exploration and production (E&P) attractiveness for
petroleum investment. EPAR is composed of 60+ variables
relating to three core above-ground elements that affect the
value of upstream investments.

1. The Legal and Contractual Terms Attractiveness
component of the EPAR includes the following six categories:

» Regulatory and Institutional Framework
Terms for Entering / Acquisition of E&P Rights
Contractual and Licensing Framework
Commercial and Operational Requirements

Contract Variations and Exit Terms

vVvyYyyVvyy

Key Environmental Provisions

2. The Fiscal Attractiveness component of the EPAR
includes the following eight categories:

» Undiscounted State Take®

Undiscounted Government Take™®

Investor Cash Flow (US$/bbl)

Investor Cash Flow (US$ million)

Investor Internal Rate of Return (IRR, %)

Investor Net Present Value (NPV) @ 12.5% (US$/bbl)
Investor NPV @ 12.5% (US$ million)

Investor Profit/Investment (P/I) Ratio

. The Oiland Gas Risk component of the EPAR includes the
following categories:

VYV VvV VVY

P Politics, with sub-categories of State Capacity, Political
Legitimacy, Political Violence, Geopolitical Risk

» Economics, with sub-categories of Non-Payment Risk,
Primary Fiscal Balance, Real Per Capita GDP Growth,
Level of Development

» Hydrocarbon Sector Entry, with sub-categories of
International Openness, Government Take,
Expeditiousness of Contract, State/NOC Role

» Hydrocarbon Sector Operations, with sub-categories of
Sanctity of Contract, Regulatory Burden, Civil Society
Risk, Corruption, Rule of Law

» Hydrocarbon Sector Shocks, with sub-categories of
Market Access, Facility and Personnel Violence,
Ministerial/Policy Volatility, Labor Unrest

Each variable is assigned a rating ranging from 1 to 10 (where 1
represents the least attractive and 10 the most attractive from
the investor's perspective). The scores for each variable are
then weighted to calculate the overall E&P attractiveness
score for each country. While the model encompasses some
aspects that can be quantified, many of the risk scores
accorded to the countries covered in the model are based on
qualitative judgements.”

1.5 High-Level Takeaways

S&P Global draws the following key conclusions and implications
for Kazakhstan from the research presented above:

» World oil prices: The higher average long-term world oil
price now expected, compared with our previous outlook,
underscores the criticality of Kazakh and other oil supplies
to meet global demand throughout the outlook period,
though the main beneficiaries are probably lower-cost
producers. Oil producers in Kazakhstan (as elsewhere) are
subject to much the same set of key factors underlying the
ratcheting up of the price outlook since 2021 in our long-term
base case, and some of these factors may be even more acute
in Kazakhstan's case compared with that of most other oil-
producing nations; e.g., Kazakhstan may be exceptionally
vulnerable to the new inflationary pressures related to supply
chain issues, given the extra logistical challenges associated
with the country's landlocked status and distance from major
international oilfield equipment and service supply centers.
The higher price assumed in our current base tends to
increase the longevity of already-producing Kazakh fields, but
most of the prospective new upstream projects in
Kazakhstan may well remain “out of the money,” and
Kazakhstan is likely to lose export market share in the longer
term to lower-cost producers, concentrated largely in the
Middle East.

P Global oil market structure: The strong partitioning of the
global market due to Western sanctions may open up some
new niches in Russia's former European markets for
Kazakhstan (as well as other producers), but this upside is
largely offset by the intensified competition from Russian
barrels in the more dynamic “East of Suez” markets, and
new sanctions-related downside risks for third parties.
Although Western sanctions have severely constricted
Russia's oil export options, these measures are not an
unqualified boon for Russia's competitors. European oil
demand had already entered a long-term decline trajectory

27  State Take is the percentage of the Gross Project operating profit that accrues

to the Government by way of royalties, production sharing (where applicable) well before 2022 and the dramatic escalation of the armed
and taxes paid by the investor(s), plus the operating profit attributable to the conflict in Ukraine, while the Asia Pacific markets to which
state's direct participation ina project; e.g., in the form of an NOC. Russia has redirected the bulk of its exports fO||OWiI’1g

28 Government Take is the percentage of the Gross Project operating profit that
accrues to the Government by way of royalties, production sharing (where
applicable) and taxes paid by the investor(s). Government Take is similar to =~ =——————————
State Take but it excludes any cash flow attributable to the direct financial 29 For additional detail, see S&P Global Commodity Insights, Methodology,
participation in a project by the state or NOC. EPTAGR E&P Attractiveness Ratings Methodology, August 2023.
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sanctions are among the chief centers of global oil consump-
tion growth (longer term, as sanctions impinge on production
levels, Russia will be hard-pressed to sustain exports to these
markets at current levels). Kazakhstan has so far effectively
neutralized much (if not all) of the negative knock-on effects
from the war in Ukraine on its oil exports; e.g,, by KEBCO
rebranding. But Western sanctions will continue to pose risks
for Kazakh oil industry players during much (if not all) of the
outlook period along different segments of the value
chain—limiting the scope for partnerships with Russian
companies and heightening risks associated with transit of
exports via Russian territory.

Supply fundamentals: OPEC+ continues to play a key
market balancing role, but the opportunity costs associated
with increased cuts may grow for Kazakhstan in the near as
well as longer term. As a member of the sub-group of
OPEC+ member nations committing in the first half of 2023
to additional output cuts, through the end of 2024,
Kazakhstan has carved out a more significant role for itself
within the Vienna Alliance. But Kazakhstan's ability to execute
on promised cuts is likely to become even more challenging
than before, with the onset of the Tengiz project expansion
now expected by the end of 2024—potentially leaving
Kazakh policymakers with the difficult choice of falling short
in terms of compliance with planned production cuts, or
sacrificing national growth opportunities. Following the
expected onset of national oil output decline after the 2020s
(in our base case), Kazakhstan may be able to comply with any
announced cuts more easily, but it is debatable whether
national interests would not be better served by maximizing
production and exports in order to boost monetization of
remaining hydrocarbon resources while possible.

Investment attractiveness: Kazakhstan must undertake
more far-reaching policy reforms in order to compete
effectively for scarce global capital resources available to
fund future upstream development. S&P Global's periodic
comparative analysis of global upstream costs and country
rankings in terms of E&P attractiveness both underscore the
obstacles that Kazakhstan faces amid its bid to attract new
sources of foreign investment. There is relatively little that
Kazakh authorities can do to address some of the factors
contributing to the country's consistent placement towards
the high end of the global supply costs curve for new projects,
insofar as these costs are rooted largely in geological and
geographical realities, but there is still much room for fiscal
and other policy improvements designed to address above-
ground obstacles to upstream development that could
significantly boost the country's appeal among would-be
investors.
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2. KAZAKHSTAN'S ENERGY SECURITY

A renewed focus on energy security, both regionally
and globally, as armed conflict, economic sanctions,
and reorientation of global trade patterns disrupt the
international order, global supply chains, and global
energy systems

2.1 Key Points

» The ongoing energy transition (that is shifting consumption
from fossil fuels, particularly hydrocarbons, to cleaner renewable
types of energy) will be an extremely challenging, multidecadal
process that will require extraordinary changes in energy use,
technology, and policy. The inherent uncertainties involved in the
overall energy transition process are now compounded by
additional challenges—from geopolitical turbulence—that have
disrupted and subsequently reoriented world energy flows
following the February 2022 escalation of Russia's armed conflict
with Ukraine. Concerns about reliable access to energy in
adequate quantities and at affordable prices have now put energy
security at the forefront of most countries' national energy
strategies, including Kazakhstan's.

P> A very common energy security strategy involves efforts by
countries that rely on imports of major energy commodities
(particularly oil and natural gas) to source these imports from a
wide variety of suppliers, or at least to avoid heavy dependence on
a single source. Good examples of such diversification strategies
are those deployed by mainland China with respect to oil and
natural gas, the European Union (EU) for oil and gas, and the
United States with respect to clean-energy minerals.
Diversification of markets and export delivery routes also is an
important energy security issue for energy exporters, especially
now for Eurasian countries such as Kazakhstan, Russia, and
Turkmenistan.

» Another important dimension of energy security, resilience,
entails the ability to recover effectively and relatively quickly from
unexpected events and disruptions. Three components of
resilience that are critical in the response of energy systems to
unforeseen geopolitical events, natural disasters, and economic
shocks are: storage of hydrocarbon fuels, reliability of the
electrical grid, and political (policy) resilience (public support built
through transparency and equitable access to affordable energy).
Hydrocarbon fuel storage capacity offers flexibility and
protection against unanticipated supply disruptions for
consumers and demand fluctuations or transport difficulties for
producers. Increasing power grid reliability, always essential for
consumers, now is needed to accommodate both greater
electrification and the larger share of intermittent renewable
generation entering the grid to support decarbonization efforts.
A good example of the interconnectedness of electric power
reliability and hydrocarbons in Kazakhstan can be found in the
consequences of a brief power supply outage in western
Kazakhstan in early July 2023, which disrupted upstream oil and
gas production, briefly shuttered a refinery, and interrupted crude
export flows on pipelines.

» A much-debated question in the current environment of

disrupted and reoriented global supply chains is whether the new
“energy insecurity” will delay or (conversely) accelerate the pace
of the energy transition. Many signs now point toward energy
security concerns accelerating the energy transition. Energy
supply chain disruptions in 2022 and 2023 have had the net effect
of driving up fossil fuel energy prices, making renewables more
competitive on a cost basis, thereby fast-tracking both private
sector investments and national-level legislation such as the
Inflation Reduction Act in 2022 (IRA) in the United States. Global
capex on wind and solar projects grew from $357 billion in 2021
to $490 billion in 2022, surpassing investment in oil and gas
development for the first time. However, these drivers are not
entirely unidirectional, as in some obvious ways energy security
concerns are acting as a brake on the transition in some parts of
the world. A prime example is the pushback from developing
countries (especially in Africa) over the resistance of developed
country institutions to support natural gas expansion, which is
much less emissions-intensive than the traditional fuels that are
being displaced.

P The Paris Climate Agreement also laid out a framework for
the development of extraterritorial emission reduction schemes or
mechanisms. One example is the EU's Carbon Border
Adjustment Mechanism (CBAM), which went into effect on 16
May 2023. CBAM willimpose a fee, starting in 2026, on imports of
selected products into the EU commensurate with the degree to
which greenhouse gas emissions from the production of these
products exceeds a specified norm (emissions from the 10% of
EU companies in the same industry reporting the highest
emissions per unit of output). The sectoral scope of CBAM has
now expanded to include not only electric power, cement,
fertilizers, aluminum, and iron-steel, but also hydrogen, ammonia,
and downstream iron-steel products. The effect on Kazakhstan
would appear to be manageable, however, given that only $2.5
billion of these CBAM-related goods were exported to all
countries in 2022 (not just EU members), representing only about
3% of the total value of Kazakhstan's overall exports;
furthermore, the bulk of these goods were actually exported to
neighboring countries, with very little going to the EU.

P One of the mostimportant questions from a national security
perspective involves the overall cost of the energy transition and
its potential impacts on economic performance, jobs, wages, and
vulnerable populations. Anxiety about the overall cost of the
transition is a genuine concern and perhaps the single biggest
obstacle to achieving political consensus on the implementation
of a net-zero carbon strategy. An S&P Global assessment of the
costs of the energy transition for a single developed country
(achieving net zero greenhouse gas emissions by 2050 in the
United States in one particular pathway) yields several important
insights that may be applicable more broadly:

o The greatest costs are borne by energy consumers, of
course, in the form of higher direct expenditures on
electricity and more expensive low-carbon fuels. Consumer-
level energy expenditures grow (in real terms) from 