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Executive Summary

Saudi Arabia is undergoing one of the most significant structural economic transformations among
major energy-producing economies. Under Saudi Vision 20307, the Kingdom is repositioning its
growth model from hydrocarbon dependence toward a diversified, productivity-driven economy
anchored in advanced industry, technology, and sustainable infrastructure. Official government
planning documents and international economic assessments (Saudi Vision 2030 program reports;
World Bank country diagnostics) emphasize diversification of non-oil GDP, private-sector
expansion, and human-capital development as the central pillars of long-term economic resilience.

This transformation is increasingly aligned with global climate governance frameworks. Saudi
Arabia’s national strategies connect domestic economic reform with international commitments
under the Paris Agreement’ (UNFCCC treaty text; Nationally Determined Contributions
submissions), while the Saudi Green Initiative® operationalizes environmental action through land
restoration, emissions reduction targets, and renewable investment programs (Saudi Green
Initiative official disclosures; International Energy Agency country energy policy reviews). These
efforts culminate in the Kingdom’s long-term Net Zero 2060 pledge? announced at the Saudi Green
Initiative Forum and reflected in national climate strategies reviewed by the UNFCCC and IEA.
Together, these policies represent a sequencing approach: economic diversification first,
emissions-intensity reduction second, and full-system decarbonization over the long term?.

Within this framework, carbon markets and hydrogen energy emerge as central economic
instruments rather than solely environmental tools. Carbon markets provide a mechanism for
pricing efficiency, attracting capital, and integrating domestic industries into emerging global trade
regimes that increasingly account for carbon exposure (World Bank State and Trends of Carbon
Pricing reports; Article 6 guidance under the Paris Agreement)?. Hydrogen — both blue and green
— offers Saudi Arabia a pathway to preserve its comparative advantage in energy exports while
shifting toward low-emissions fuels demanded by future industrial economies (International
Energy Agency hydrogen outlooks; national hydrogen strategy announcements including NEOM

1 Saudi Vision 2030 official documents and annual progress reports

2 UNFCCC — Paris Agreement and Saudi Arabia NDC submissions

3 Saudi Green Initiative & Net Zero 2060 announcements (official government releases)
4 https://climateactiontracker.org/countries/saudi-arabia/?utm_source=chatgpt.com

° International Energy Agency (IEA) — Energy Policy Review: Saudi Arabia; Global Hydrogen Review
% World Bank — State and Trends of Carbon Pricing
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project disclosures). The interaction of these mechanisms creates a new export architecture: energy
molecules, environmental attributes, and financial instruments.

The Saudi sustainability model therefore differs from many decarbonization pathways pursued
elsewhere. Rather than pursuing rapid hydrocarbon displacement, the Kingdom is pursuing a
managed transition — maintaining energy market stability while investing at scale in carbon
management, renewable generation, and clean fuel production. This approach leverages existing
infrastructure, capital depth, and industrial capability, positioning sustainability as an economic
expansion strategy rather than a contraction strategy (IEA energy transition analyses; IMF climate
transition risk assessments for hydrocarbon exporters)’. The result is a hybrid transition model
combining energy security, industrial policy, and climate commitments.

In regional context, Saudi Arabia’s pathway complements but differs in structure from
neighbouring transitions such as the UAE Net Zero 2050 and Dubai’s accelerated decarbonization
strategies (UAE Net Zero Strategy 2050; Dubai Clean Energy Strategy 2050)%. While the UAE
emphasizes early-mover positioning and rapid deployment, Saudi Arabia emphasizes scale, system
integration, and global market architecture. The contrast reflects differing economic structures:
one optimized for speed and financial-services positioning, the other for industrial magnitude and
long-term energy market influence.

Viewed holistically, Saudi Arabia’s sustainability transition represents a macroeconomic
reconfiguration rather than a sectoral environmental policy. Vision 2030 provides the development
framework, the Paris Agreement provides international alignment, the Saudi Green Initiative
provides implementation mechanisms, and Net Zero 2060 provides the long-term anchor. Carbon
markets and hydrogen form the bridge between them — enabling the Kingdom to evolve from a
leading oil exporter into a central participant in the emerging global low-carbon economic system.

Figure 1. Saudi Arabia’s Transition Architecture: From Economic Diversification to Net
Zero’

7 IMF — Climate Transition Risks in Hydrocarbon Economies

8 UAE Net Zero 2050 Strategy & Dubai Clean Energy Strategy 2050 documents

9 This diagram illustrates how Vision 2030 economic transformation translates into long-term climate alignment
through industrial transition mechanisms.
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1. Key Strategic Messages

e Saudi Arabia's sustainability transition is fundamentally an economic transformation
strategy rather than solely an environmental agenda.

e The Kingdom's transition model is based on managed decarbonization that preserves
energy security while reducing emissions intensity.

e Hydrogen, carbon markets, and carbon capture technologies are emerging as future
export pillars complementing traditional hydrocarbon exports.

e Human capital reforms, including women's workforce participation and innovation
capacity expansion, are essential enablers of long-term sustainability.

e Saudi Arabia has the potential to become a global hub for low-carbon energy, carbon
markets, and climate infrastructure financing.

2 Objectives and Analytical Scope

This white paper examines Saudi Arabia’s sustainability transition as a macroeconomic and policy
transformation rather than a sector-specific environmental initiative. Its primary objective is to
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analyze how long-term development planning under Saudi Vision 2030 intersects with global
climate commitments under the Paris Agreement and the Kingdom’s Net Zero 2060 pledge. The
paper evaluates how national policy sequencing — economic diversification, emissions-intensity
reduction, and long-term decarbonization— shapes Saudi Arabia’s evolving role in the global low-
carbon economy.

The analytical scope focuses on three interconnected domains:

1. Sustainability transition as economic transformation: Assessment of structural
diversification, industrial competitiveness, and long-term fiscal resilience.

2. Sustainable Development goals alignment: Examination of how environmental policy
interacts with growth, employment, innovation, and resource efficiency within the
Sustainable Development Goals framework.

3. Carbon markets as economic infrastructure: Evaluation of emissions accounting,
market mechanisms, and trade competitiveness, including cooperative mechanisms
established under Article 6 of the Paris Agreement.

Rather than assessing individual projects or technologies, the paper evaluates policy architecture
— institutions, incentives, and market mechanisms — and how these shape investment flows,
industrial adaptation, and long-term economic positioning.

2.1 Methodological Approach

The analysis adopts an evidence-based and policy-oriented methodology. The white paper
synthesizes publicly available sources, including national policy documents, multilateral datasets,
and international energy and financial analyses. The intent is to interpret the economic logic,
sequencing, and implications of national sustainability strategy. The approach emphasizes:

e Comparative policy analysis across jurisdictions

e Macroeconomic interpretation of sustainability strategies

e Use of internationally recognized datasets and institutional reports
e Neutral, non-advocacy framing suitable for policy dialogue

2.2 Target Audience

The paper is designed to inform decision-making and dialogue across multiple policy and financial
communities:

e Government Institutions — economic planning, energy, and environment ministries
e Multilateral Organizations — development banks, UN agencies, and climate finance
institutions
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e Investors and Financial Institutions — sovereign funds, infrastructure investors, and
transition finance providers
e Policy Forums and Think Tanks — international economic and climate policy platforms

The analysis aims to provide a shared analytical reference point across these stakeholders,
supporting informed policy coordination rather than advocacy.

2.3 Conceptual Framework: The Saudi Transition Model (STM)

This paper introduces the Saudi Transition Model (STM), a policy framework describing how
Saudi Arabia is pursuing sustainability through economic transformation rather than economic
contraction.

The STM consists of five interconnected pillars:

Economic Diversification
Energy Security Preservation
Industrial Decarbonization
Carbon Market Integration
Hydrogen Export Leadership

Nk W=

Together, these pillars create a transition pathway that seeks to maintain economic
competitiveness while progressively reducing emissions intensity.

3. Saudi Arabia in the Global Climate and Sustainability Eandscape

Saudi Arabia occupies a structurally distinctive position in the global economy. As a major energy
producer, a leading hydrocarbon exporter, and a G20 economy, the Kingdom’s transition pathway
carries implications beyond national borders. Changes in its production systems, investment
strategies, and energy mix influence global energy markets, trade flows, and the pace of industrial
decarbonization across multiple regions.

The country’s sustainability agenda increasingly operates through international engagement and
climate diplomacy. Participation in global climate negotiations, national commitments under the
Paris Agreement, and implementation initiatives such as the Saudi Green Initiative signal a shift
toward integrating environmental objectives into economic strategy while maintaining energy
market stability.

Within global net-zero and energy transition frameworks, Saudi Arabia’s positioning differs from
many importing economies. Rather than transitioning away from energy exports, the Kingdom is
transitioning the nature of its exports — toward lower-carbon fuels, emissions-managed
hydrocarbons, and environmental attributes such as carbon credits. This places it within a group


Microsoft account
Add New Figure
Figure 2A: Strategic Positioning of Saudi Arabia
Create a diagram showing:
Saudi Arabia at the center connected to:
Energy Markets 
Carbon Markets 
Climate Finance 
Hydrogen Trade 
Industrial Decarbonization 
Nature-Based Solutions 
This visually demonstrates Saudi Arabia's future role.
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of producer economies attempting managed transition: maintaining supply reliability while
investing in emerging low-emissions energy systems.

Consequently, Saudi Arabia’s sustainability pathway is best understood not as a departure from its
historical economic role, but as a redefinition of it — from a conventional energy supplier to a
participant in the architecture of future global energy and carbon markets.
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4. Global Commitments & Policy Rational

4.1 What Was Globally Agreed Under the Paris Agreement?

The modern international climate policy architectureis defined by the Paris Agreement’?, adopted
in 2015 under the United Nations Framework Convention on Climate Change (UNFCCC)’/. The
Agreement established a universal framework in which both developed and developing economies
participate in emissions mitigation while preserving flexibility in national implementation
pathways. Unlike earlier climate treaties, it links environmental action with economic planning by
embedding climate commitments into national development strategies.

Under the Paris Agreement, countries collectively agreed to:

e Limit the increase in global average temperature to well below 2°C above pre-industrial
levels.

e Pursue efforts to limit warming to 1.5°C.

e Submit and periodically strengthen Nationally Determined Contributions (NDCs)??.

e Develop long-term low-emissions development strategies (LT-LEDS).

o Establish cooperative approaches and carbon markets under Article 6.

The architecture is therefore iterative rather than fixed: commitments are reviewed and
strengthened over time, allowing economies to align climate action with technological progress
and economic transformation.

4.2 Policy Rationale

The Paris framework is fundamentally economic in nature. Climate policy increasingly operates
through financial, industrial, and trade systems rather than environmental regulation alone.

¢ Climate Risk as Macroeconomic Risk: Climate change is now assessed as a systemic
financial risk affecting productivity, fiscal stability, and growth. Physical risks — heat
stress, water scarcity, and extreme weather — directly affect labor productivity,
infrastructure costs, and public expenditure. Transition risks — policy shifts, technology
substitution, and capital reallocation — affect energy markets and long-term investment
valuation.

10 UNFCCC. Paris Agreement (2015) — treaty text and Article 6 provisions
12 UNFCCC Nationally Determined Contributions Registry

10
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International financial institutions increasingly integrate climate exposure into
macroeconomic surveillance. For hydrocarbon-dependent economies, unmanaged
transition risks can translate into revenue volatility, balance-of-payments pressure, and
fiscal adjustment requirements.

e Stranded Asset Risk for Resource Economies: The global shift toward low-carbon

energy systems introduces the risk that long-lived hydrocarbon infrastructure may lose
economic value before the end of its expected operating life. Power plants, upstream
reserves, and refining assets may face declining demand or regulatory constraints. This risk
does not imply immediate demand collapse but creates uncertainty in long-term investment
horizons and sovereign revenue projections.
Consequently, many resource-exporting countries are adopting phased transition strategies
that preserve current market stability while investing in future energy systems — including
carbon management and hydrogen fuels — to maintain export relevance in decarbonizing
markets.

e Capital Markets Increasingly Price Carbon Exposure: Global capital allocation is
progressively incorporating emissions exposure into valuation models. Institutional
investors, sovereign funds, and lenders increasingly apply environmental risk metrics,
disclosure frameworks, and transition scenarios when allocating capital. Companies with
credible decarbonization pathways benefit from lower financing costs and greater market
access, while carbon-intensive activities face higher risk premiums.

Climate disclosure standards and taxonomy frameworks are transforming emissions
performance into an economic competitiveness factor rather than a purely regulatory
obligation.

e Trade Measures and Carbon Border Adjustments: Climate policy is also entering

international trade regimes. Carbon border adjustment mechanisms (CBAMs) and product-
level emissions accounting are being introduced to prevent carbon leakage and maintain
competitiveness across jurisdictions with different climate policies. These measures
effectively extend carbon pricing beyond national borders by embedding emissions costs
into traded goods.
For export-oriented industrial economies, this creates a structural incentive to reduce
emissions intensity in sectors such as steel, cement, petrochemicals, and fertilizers.
Participation in carbon markets and verifiable emissions accounting becomes a trade
facilitation mechanism, not only an environmental commitment.

4.3 Implications

11
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Together, these elements make the Paris Agreement a framework for economic transition rather
than solely an environmental accord. It reshapes:

e Energy investment decisions
e Industrial competitiveness

e Trade relationships

e Sovereign fiscal planning

For major energy producers, the Agreement does not eliminate comparative advantage in energy
— it changes its form. Future competitiveness depends increasingly on producing energy and
materials with lower lifecycle emissions, supported by carbon markets, clean fuels, and credible
long-term strategies.

Figure 2. Economic Transmission Mechanism of the Paris Agreement’?

Paris Agreement Commitments

| Economic Diversification & Structural Reform |

\ 4

Carbon Accounting & Pricing

$

Trade Measures (eg CBAM)

e

Industrial Competitiveness Pressures

¥

National Economic Strategy Adjustment

Global Climate Alignment & Trade Competitiveness

13 International climate commitments affect national economic strategy through regulatory and market channels.

12
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5. Saudi Transition Model (STM): A Managed Pathway to Net Zero

Saudi Arabia’s sustainability model is increasingly defined by scale, policy sequencing, and system
integration—pairing near-term economic transformation with long-term decarbonization
instruments. Unlike many jurisdictions that pursue rapid hydrocarbon displacement, the
Kingdom’s approach emphasizes managed transition: sustaining energy leadership while building
low-carbon capabilities across nature-based solutions, human capital, and industrial
decarbonization.

5.1 Billion Trees Initiative (Saudi Green Initiative and Middle East Green Initiative)

A core pillar of Saudi Arabia’s nature-based strategy is large-scale afforestation and land
rehabilitation. Under the Saudi Green Initiative (SGI), the Kingdom has set a target of growing
10 billion trees within Saudi Arabia, framed as a national effort to expand vegetation cover and
rehabilitate degraded ecosystems. SGI notes this scale is equivalent to rehabilitating over 74
million hectares of land, with co-benefits such as improved air quality and reduced sandstorm
impacts.’*

In parallel, the Middle East Green Initiative (MGI) sets a regional target to grow 50 billion trees
across the Middle East, positioning land restoration as a collective climate and resilience strategy.
MGI materials describe the 50-billion-tree ambition as the equivalent of restoring 200 million
hectares of degraded land, with an explicit split of 10 billion within Saudi Arabia and 40 billion
across the wider region over time.”’

5.1.1 Economic framing (Evidence-Linked Mechanisms)

o Natural capital restoration: land rehabilitation at scale strengthens ecosystem services—
soil stabilization, biodiversity habitats, and watershed resilience—reducing long-run
adaptation costs. SGI/MGI explicitly frame afforestation as land restoration and anti-
desertification.’¢

o Heat mitigation and urban livability: expanded vegetation can reduce urban heat-island
effects and improve local air quality. SGI highlights air-quality improvement and reduced
sandstorms as direct objectives.!’

14 https://www.sgi.gov.sa/about-sgi/sgi-targets/greening-saudi/?
15 https://www.sgi.gov.sa/about-mgi

16 https://www.sgi.gov.sa/about-sgi/sgi-targets/greening-saudi/
17 https://www.sgi.gov.sa/about-sgi/sgi-targets/greening-saudi/

13
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Carbon sink development: tree-growing initiatives are positioned as part of emissions
mitigation and removals capacity (not a substitute for industrial decarbonization, but a
complementary lever). MGI explicitly references CO. reduction/removal alongside
greening targets.’$

Figure 3: Scale of the Saudi Green Initiative Afforestation Target’’

Figure 3 — Scale of the Saudi Green Initiative Afforestation Target

Middle East Green Initiative — 50 Billion Trees (Regional Target) Regional collective restoration ambition

Saudi Green Initiative — 10 Billion Trees (=74M ha) One of the largest land restoration efforts globally

0 100 200 300
Relative Restored Area (Million Hectares — Scale Comparison)

5.1.2 Natural Capital and Biodiversity Value

Beyond carbon sequestration, large-scale ecosystem restoration contributes to natural capital
formation. Healthy ecosystems generate economic value through biodiversity conservation, soil
stabilization, groundwater recharge, improved air quality, and climate resilience.

The Saudi Green Initiative therefore creates multiple forms of capital:

Environmental capital
Social capital
Economic capital
Climate capital

This broader perspective aligns with emerging international frameworks such as the Taskforce
on Nature-related Financial Disclosures (TNFD).

18 https://www.sgi.gov.sa/about-mgi
19 The domestic afforestation target (10 billion trees) represents one of the largest land restoration efforts globally.

14
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5.1.3 Natural Capital Accounting Opportunity

Saudi Arabia could become a regional leader in Natural Capital Accounting by integrating
ecosystem valuation into national planning frameworks.

Potential areas include:

e Desert ecosystem restoration

e Mangrove restoration

e Biodiversity conservation

e Watershed protection

e (Carbon sequestration valuation

Such approaches increasingly influence investment decisions and sovereign sustainability
assessments.

5.2 Women Empowerment as a Sustainability Enabler (Vision 2030 Human Capital
Channel)

Saudi Arabia’s sustainability transition is also a human-capital transition. Vision 2030 reforms
have contributed to a marked rise in women’s economic participation—an essential enabler for
productivity growth, entrepreneurship, and innovation capacity.

e Rising female workforce participation (official statistics): Saudi Arabia’s General
Authority for Statistics (GASTAT) reported the labor force participation rate of Saudi
females reached 36.2% in Q3 2024, noting continued improvement in women’s
participation and employment-to-population indicators.?’

International datasets similarly track a sustained increase over the Vision 2030 period
(World Bank/ILO modeled estimates).?’

e Entrepreneurship expansion (ecosystem evidence): Public entrepreneurship ecosystem
reporting highlights active policy support to SMEs and entrepreneurs through institutional
programs and market-building (e.g., Monsha’at’s SME monitoring and ecosystem
updates).?’

20 https://www.stats.gov.sa/en/w/news/6

21 https://data.worldbank.org/indicator/SL.TLF.CACT.FE.ZS

22 https://www.monshaat.gov.sa/sites/default/files/2025-09/V5.0%20Monsha%2 7at%20SMEM%20Report%20-
%20Q2-25.pdf

15
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Global Entrepreneurship Monitor (GEM) reporting further indicates strong entrepreneurial
intent and networks among women in Saudi Arabia (a relevant leading indicator for
enterprise formation).”?

e STEM participation (pipeline evidence): UNESCO’s education data commentary,
drawing on UIS datasets, reports that in Saudi Arabia women represented a high share of
graduates in natural sciences, mathematics and statistics (2019), while noting lower
representation in engineering fields—illustrating both progress and the remaining “field-
of-study” concentration challenge typical across many economies.’#

Economic Framing

e Human capital expansion: higher female labor participation expands effective labor
supply and supports diversification outcomes—particularly in services, advanced industry,
and the innovation economy. (GASTAT + World Bank trend evidence).

o Innovation multiplier: stronger STEM pipelines broaden the base for R&D, technology
adoption, and productivity diffusion across sectors. (UNESCO UIS evidence on STEM-
field distributions).

e Social sustainability and SDG alignment: women’s economic participation links directly
to SDG 5 (Gender Equality) and indirectly to SDG 8 (Decent Work & Growth) and SDG
9 (Industry, Innovation & Infrastructure), reinforcing sustainability as a whole-of-economy
agenda.

Figure 4. Female Labor Force Participation in Saudi Arabia?’

23 https://www.gemconsortium.org/news/women-and-entrepreneurship-in-saudi-arabia%3A-progress%2C-
challenges-and-the-road-ahead

24 https://world-education-blog.org/2024/04/25/new-uis-data-show-that-the-share-of-women-in-stem-graduates-
stagnant-for-10-years

2% Rising female participation reflects expansion of human capital under economic reform.

16
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Figure 4 — Female Labor Force Participation in Saudi Arabia
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Rising female participation reflects expansion of human capital under economic reform.

Sustainability through Human Capital

While sustainability discussions often focus on energy systems, long-term economic resilience is
fundamentally linked to human capital development.

Women's participation contributes to:

e Labor productivity

o Entrepreneurship

e Innovation

e STEM capacity

e Economic diversification

Consequently, human capital expansion should be viewed as a sustainability investment rather
than solely a social policy objective.

5.3 Saudi Arabia’s Unique Model of Sustainability

Saudi Arabia’s sustainability model can be characterized as “hydrocarbon continuity +
decarbonization at scale”—a framework that preserves energy market leadership while investing
in systems that reduce emissions intensity and develop future energy exports.

» Hydrocarbon Continuity with a Decarbonization Framework (Circular Carbon
Economy): Saudi Arabia’s Ministry of Energy notes that during its G20 presidency the
Kingdom advanced the Circular Carbon Economy (CCE) concept, later adopted by the G20
as a framework structured around Reduce, Reuse, Recycle, Remove. This policy framing

17
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explicitly supports managed transition—decarbonizing value chains while maintaining
energy-system reliability.??

» Carbon Capture Leadership (Operational Base + Scale-Up Pathway): Saudi Aramco
and international project documentation describe an operating CCUS demonstration chain
capturing approximately 800,000 tonnes of CO: per year and transporting CO: for injection
in the Uthmaniyah field (a widely cited benchmark project in the region).’’

On scale-up, SGI and Aramco disclosures reference plans for a CCS hub in Jubail with
phase-one capture capacity of 9 million tonnes per annum (mtpa) starting in 2027, with
SGI materials also referencing a longer-run pathway toward 44 mtpa by 2035.%

> Blue and Green Hydrogen (Export Architecture for a Low-Carbon World): Saudi
Arabia is also positioning hydrogen as a strategic bridge from legacy energy exports to
low-emissions fuels. The NEOM green hydrogen project disclosures (project developers)
indicate planned production of up to 600 tonnes per day of hydrogen (as green ammonia)
when commissioned, supporting an export-oriented clean fuels corridor.?’

» State-Coordinated Capital Deployment and Sovereign-Led Transition Financing:
Saudi Arabia’s model is enabled by coordinated public investment capacity. The Public
Investment Fund’s published Green Finance Framework states that PIF is committed to
developing 70% of Saudi Arabia’s renewable energy target by 2030, positioning sovereign
finance as a core transition instrument.*’

Saudi Arabia represents “a hydrocarbon economy transitioning without abandoning energy
leadership” leveraging:

(1) Nature-based solutions at scale,
(i) ~ Human-capital expansion, and

26 https://www.moenergy.gov.sa/en/eco-system/programs/circular-carbon-economy/about

27 https://americas.aramco.com/en/news-media/elements-magazine/2024/heading-for-hydrogen-and-a-lower-
carbon-future

28 https://www.sgi.gov.sa/about-sgi/sgi-targets/reduce-carbon-emissions

29 https://acwapower.com/en/what-we-do/projects/neom-green-hydrogen-project

30 https://www.pif.gov.sa/en/investors/green-finance-framework
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(ii1)  Industrial decarbonization instruments (CCUS, hydrogen, and renewables) financed
through coordinated public-private investment architecture.

Figure 5: Transition Models: Replacement Vs Managed Transition’’

Conventional Energy Transition Saudi Transition Model
Replace hydrocarbons Manage hydrocarbons

Rapid displacement Sequenced transition
Import energy security Export energy transformation
| Electrification only || Molecules + electrons strategy |

31 Saudi Arabia follows a managed transition integrating hydrocarbons with decarbonization technologies.
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6. Long-Term Decarbonization Pathway (to 2060)

Saudi Arabia’s long-term decarbonization pathway is best understood as a sequenced transition:

1. Transform the domestic power and fuel mix,
il. Decarbonize industry through electrification and carbon management, and
1ii. Develop new export pillars—especially hydrogen and low-carbon molecules—while

progressing toward the national net-zero-by-2060 destination.

The Saudi Green Initiative (SGI) frames this direction explicitly as “paving the way to net zero
emissions by 2060,” supported by interim 2030 targets and sector initiatives.?’

Figure 6. Indicative Long-Term Decarbonization Pathway?’
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Sequencesd transition balancing economic stability and emissions reduction,

6.1 Energy System Transformation
Saudi policy documents and official initiative trackers point to five mutually reinforcing pillars:

6.1.A Renewable Expansion (Solar + Wind): Saudi Arabia’s stated ambition is to raise the share
of renewables in the electricity mix substantially by 2030. SGI’s “Transforming Saudi’s domestic

energy mix” initiative includes increasing renewable capacity share for power generation to 50%
by 2030.%

32 https://www.sgi.gov.sa/about-sgi/sgi-targets/reduce-carbon-emissions
33 Sequenced transition balancing economic stability and emissions reduction.
34 https://www.sgi.gov.sa/sgi-initiatives
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Independent policy analysis has also summarized Saudi targets as 50% of power from renewables
by 2030 and associated capacity build-out plans (often cited as part of Vision 2030-era power
sector transformation).?’

Why it matters economically: large-scale renewables reduce domestic liquid fuel burn for power,
improve long-run cost competitiveness of electricity, and support electrification of industry.

6.1.B Hydrogen (Green + Blue): Saudi Arabia is pursuing hydrogen as a strategic clean-energy
export vector, using two pathways:

e Green Hydrogen from renewables-driven electrolysis (e.g., NEOM).
e Blue Hydrogen/Ammonia from natural gas or hydrocarbons with carbon capture.

SGI includes a “Clean Hydrogen Production” initiative on its national initiative tracker, positioning
hydrogen as part of the 20302060 transition toolkit.3%

6.1.C Carbon Capture & Storage (CCS): CCS is a central lever for decarbonizing hard-to-abate
sectors and enabling blue hydrogen. A high-credibility, multi-stakeholder hub reference (OGCI
CCUS Hub platform) describes the Aramco Jubail CCS Hub aiming to capture and store 9 MtCO-
per year by 2027, contributing to an interim national sequestration target of 44 MtCO: per year by
2035.%7 Reuters reporting on the Aramco-SLB-Linde CCS agreement in Jubail aligns with this
scale and timeframe (up to 9 million tonnes/year by end-2027).3%

6.1.D Industrial Electrification: Decarbonization requires shifting industrial energy demand
toward cleaner electricity where technically feasible—especially in processes that can be
electrified (motors, drives, some heat applications, and enabling infrastructure such as desalination
efficiency upgrades). While Saudi sources often describe this through power sector integration and
energy mix initiatives, the Ministry of Energy’s electricity-sector integration program emphasizes
structured reform and planning pillars including “energy mix for electricity production” and the
“renewable energy program,” which are prerequisites for electrification scale.?’

35 https://www.energypolicy.columbia.edu/saudi-arabias-renewable-energy-initiatives-and-their-geopolitical-
implications

36 https://www.sgi.gov.sa/sgi-initiatives

37 https://ccushub.ogci.com/focus_hubs/aramco-jubail-ccs-hub

38 https://www.reuters.com/sustainability/climate-energy/aramco-slb-linde-plan-build-carbon-capture-project-
2024-12-04

39 https://www.moenergy.gov.sa/en/eco-system/programs/electricity-sector-integration/initiatives
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6.1.E Energy Efficiency: Efficiency is the “first fuel” of the pathway: lowering demand growth

reduces the system cost of decarbonization. Saudi’s Energy Efficiency institutional architecture

includes the Saudi Energy Efficiency Center (SEEC), targeting sectors such as industry, buildings,
and transport, with sectoral energy-consumption.*’ SGI’s initiative tracker also explicitly includes

“Enhance Saudi Arabia’s Energy Efficiency Program (SEEP),” indicating efficiency is part of the

national decarbonization portfolio.*/

Saudi Transition Dashboard

Indicator Current Status| 2030 Target 2060 Vision
Renewable Energy Share Baseline 50% Dominant Power Source
Carbon Capture Emerging 44 MtCO: Large-scale Deployment
Hydrogen Production ISD::lg)lte/Early Export Industry ||Global Leadership
Female Workforce 36%+ Continued Advanced Economy
Participation ? Growth Levels
Non-Oil GDP Contribution Increasing Majority Share ||Primary Growth Driver
Trees Planted Ongoing 10 Billion Ecosystem Maintenance

6.2 Hydrogen Economy

Hydrogen is a strategic hinge in Saudi Arabia’s transition because it supports domestic

decarbonization (industrial feedstocks and fuels) and future export relevance (clean molecules for

global demand).

6.2.A Emerging Flagship Projects

» NEOM Green Hydrogen Project (Green Hydrogen / Green Ammonia)
NEOM'’s official announcement and project disclosures describe an integrated
facility combining up to 4 GW of solar and wind to produce up to 600 tonnes per
day of carbon-free hydrogen (converted to green ammonia for transport), with
commercial operations targeted around 20262027 depending on the project

milestone reference.

40 https://www.moenergy.gov.sa/en/eco-system/programs/seec/target-sectors

41 https://www.sgi.gov.sa/sgi-initiatives

42 https://www.neom.com/en-us/newsroom/neom-green-hydrogen-investment
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> Blue Hydrogen Export Positioning (Blue Ammonia Demonstration + Scale
Intent): Saudi Aramco reported a successful demonstration shipment of 40 tonnes
of “blue ammonia” to Japan in 2020, positioned for use in lower-carbon power
generation—an early proof point for export logistics and off take dialogue.”
KAPSARC analysis also references this shipment in the context of Saudi hydrogen
market development and the importance of securing long-term off take
agreements. !

6.2.B Economic Implications (Why Hydrogen changes the Macro Story)

Export Diversification: Hydrogen and hydrogen-derived fuels (like ammonia) create a
route for Saudi Arabia to export energy value with lower lifecycle emissions,
complementing conventional hydrocarbons rather than replacing them overnight. The
NEOM project is explicitly framed as supplying global transportation and industrial sectors
via green ammonia exports.*
Industrial Feedstock Transition: Hydrogen is not only an export product; it is a domestic
industrial input:

v Replacing fossil-based hydrogen in refining and petrochemicals.

v" Enabling lower-carbon ammonia and chemicals production.

v" Supporting industrial decarbonization when paired with CCS (blue route)

or renewables (green route).?’

Shipping and Aviation Decarbonization: Hydrogen-derived fuels (especially ammonia
and synthetic fuels) are widely discussed globally as candidates for segments that are
difficult to electrify directly (international shipping, parts of aviation fuel supply via
synthetic fuels). NEOM’s disclosures explicitly position green ammonia as a “cost-
effective solution for transportation,” reinforcing this macro demand thesis.?”

6.2.C Hydrogen Market Risks

Despite strong potential, hydrogen development faces several uncertainties:

Future international demand
Infrastructure costs

43 https://www.aramco.com/en/news-media/news/2020/first-blue-ammonia-shipment

44 https://www.kapsarc.org/newsroom/news/saudi-arabia-aims-for-global-hydrogen-leadership
4% https://www.neom.com/en-us/newsroom/neom-green-hydrogen-investment

46 https://ccushub.ogci.com/focus_hubs/aramco-jubail-ccs-hub

47 https://www.neom.com/en-us/newsroom/neom-green-hydrogen-investment
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e Water requirements
e Certification standards
e Global competition

Long-term success will depend on cost competitiveness and international market integration.

Strategic Positioning Conclusion: together, these initiatives position Saudi Arabia as a future
clean-energy exporter—supplying low-carbon molecules and industrial inputs—rather than
remaining “only” an oil exporter. The net effect is to preserve and evolve Saudi comparative
advantage: from exporting hydrocarbons to exporting energy + carbon attributes + cleaner fuels,
supported by renewables scale and CCS infrastructure.

6.3 Water-Energy Nexus
Saudi Arabia's sustainability transition depends significantly on effective water management.
Key linkages include:

e Renewable-powered desalination

e Hydrogen production water demand

e Agricultural efficiency

e Ecosystem restoration requirements

Future planning should integrate energy and water policy to maximize long-term resource
efficiency.

7. Industrial & Consumer Implications

Saudi Arabia’s decarbonization pathway has direct implications for industrial competitiveness and
household welfare. For industry, the transition is shaped by a mix of technology levers
(electrification, CCS, hydrogen) and market levers (carbon pricing exposure, trade measures, ESG-
driven supply-chain requirements). For consumers, reforms play out through electricity pricing
signals, mobility electrification, building efficiency standards, and growing access to green
finance.

Figure 7. Industrial Exposure to Decarbonization Pressures
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Figure 7 — Industrial Exposure to Decarbonization Pressures

Petrochemicals
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Steel
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7.1 Industrial Systems

High Exposure
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Saudi Arabia’s industrial base is concentrated in energy- and emissions-intensive sectors that are

also increasingly exposed to global decarbonization rules.

Sector Transition |Primary Key Metrics [Indicative
Exposure |Decarbonizatio to Track Sources
n Levers
Enablers
Petrochemicals |[Export Electrified Carbon Product Saudi
competitive |[utilities, accounting |[[lifecycle downstream
ness, hydrogen (MRV) emissions sector
product feedstock standards, (tCO2/ton), |loverview
carbon substitution, carbon market||share of low- |[(U.S. ITA);
footprint CCS in refining |[participation, |[carbon carbon
disclosure, ||& chemicals low-carbon  [hydrogen markets &
financing  |[clusters fuel feedstock, MRV
ESG certification |financing cost|[frameworks
requirement differentials (|(World Bank
D carbon
pricing
reports; Paris
Agreement
Article 6)
Cement Covered by |[|Clinker Trade-aligned ||Clinker ratio, |[EU CBAM
carbon substitution, emissions captured CO: ||covered

25

Ol




arvol

Sector Transition |Primary Required Key Metrics [Indicative
Exposure |Decarbonizatio |Policy / to Track Sources
n Levers Market
Enablers
border alternative reporting; (t/yr), export ||sectors;
adjustment ||binders, CCS for |[industrial carbon KAUST
regimes; calcination decarbonizati ([intensity Future
process emissions on incentives; Cement
emissions CCUS Initiative;
hard to abate| infrastructure CCUS
hubs industrial
literature
Steel Trade DRI-EAF Reliable low- (|CO: intensity |[International
exposure electrification, [[carbon power |[(tCO-/t steel),||[Energy
under hydrogen-ready |[supply; % hydrogen- ||Agency
carbon- furnaces, CCS  |[hydrogen based industry case
adjusted infrastructure;|{reduction, studies;
imports; carbon electricity CBAM
heavy accounting  |lemissions sector
energy standards factor coverage
intensity
Desalination & |([High Renewable- Grid kWh per m* |SWCC
Water electricity |[powered decarbonizati |[water, sustainability
demand in ||desalination, on, efficiency ([renewable reporting;
water-scarce||efficiency standards, share in water|jnational
climate upgrades, water-energy ||supply energy
electrification  |[planning efficiency
integration programs
Power Domestic  ||Solar & wind Renewable  [|% renewable ||Saudi energy
Generation fuel expansion, procurement |electricity, |jmix targets;
consumption||storage frameworks, ([marginal Ministry of
and integration, gas- ||grid reform, ||generation ([Energy
emissions |[to-clean power |[pricing reformf|cost, grid electricity
baseline transition emissions sector
intensity programs
Transport & Urban air  ||[EV adoption, Charging EV share of ||Transport
Mobility quality, oil ||charging infrastructure ||fleet, chargers|ielectrificatio
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Sector

Transition
Exposure

Primary

Decarbonizatio
n Levers

Required
Policy /
Market
Enablers

Key Metrics
to Track

Indicative
Sources

demand networks, rollout, per 100k n reporting
substitution |jalternative fuels [lefficiency population, ||(policy
standards, fuel demand |lannounceme
vehicle displacement |nts; market
incentives adoption
reports)
Buildings & Cooling Insulation Building Energy use ||Saudi Energy
Households demand, standards, energy codes, |[per m? peak |[Efficiency
electricity |lefficient cooling,||lappliance load Center
consumption|smart metering ||efficiency reduction building
regulations, efficiency
green finance guidance
Hydrogen & Future Green hydrogen ||Certification [|Hydrogen NEOM
Clean Fuels export (renewables), standards, production  |fhydrogen
(Cross-sector) competitive ||blue hydrogen |lexport (t/day), project
ness and (with CCS) agreements, (lammonia disclosures;
industrial carbon export Aramco blue
fuel shift intensity volumes, ammonia
verification ||lifecycle shipment
emissions reports
Carbon Markets |[Trade Carbon credits, |[Market Carbon price ||Voluntary
& Finance access, MRYV systems, |[infrastructure,|lexposure, carbon
(Cross-sector) capital cost, |[voluntary and |[verification |[credits issued,|market
investment |compliance protocols, green platform
eligibility [jmarkets disclosure financing announceme
standards volume nts; World

Bank carbon
pricing

The matrix illustratesthat decarbonization is not achieved through a single policy intervention but
through a coordinated system of mutually reinforcing elements. Physical infrastructure—such as

low-carbon power generation, hydrogen supply chains, and carbon capture and storage—must
operate alongside market mechanisms including carbon pricing and trade rules. These are

supported by standards and verification frameworks (MRV and certification), while consumer
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adoption through efficiency improvements and electrification ensures demand-side participation.
Together, these components translate national climate commitments into tangible sector-level
economic outcomes.

Cross-Cutting Pressures Shaping Industrial Decisions

e Carbon Pricing Exposure via Trade Measures (CBAM): The EU CBAM introduces a
reporting-to-pricing pathway: a transitional phase (2023-2025) and a definitive regime
from 2026, explicitly covering cement, iron & steel, aluminium, fertilisers, hydrogen, and
electricity. Even for firms not directly exporting to the EU, CBAM-style mechanisms
increase the value of emissions accounting, MRV, and lower-carbon inputs.

e Supply-Chain ESG Pressure and MRV Requirements: Multinational procurement is
increasingly conditioned on emissions disclosure and credible decarbonization pathways.
Saudi Arabia’s launch of voluntary carbon market infrastructure (RVCMC exchange
platform) signals growing national readiness for MRV-linked market participation and
finance mobilization.

7.2 Consumer Perspective

Decarbonization policies also affect households primarily through prices, standards, and new
market offerings with potential co-benefits that strengthen public acceptance when outcomes are
visible.

e FElectricity Pricing: Saudi Arabia has pursued energy price reforms in recent years, and
empirical analysis of reforms found they were associated with reduced electricity demand
(2016-2019), implying that pricing signals can materially change consumption behavior
and emissions outcomes.

Consumer implication: pricing reform can improve efficiency and fiscal sustainability, but
requires careful design (targeted support and communication) to maintain affordability.

e Transportation Electrification: Saudi policy targets rapid EV adoption expansion
(widely cited as moving toward ~30% electrification by 2030), but infrastructure build-out
is a binding constraint. Reuters reported limited public charging availability (e.g., 101
stations recorded as of 2024) alongside rising investment and partnerships to accelerate
deployment.

Consumer implication: EV adoption will be shaped by charger density, vehicle
affordability, and reliability of urban charging networks.
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¢ Building Efficiency: Saudi Arabia is strengthening building efficiency requirements via
the Saudi Energy Efficiency Center (SEEC) and associated codes and specifications (e.g.,
residential building energy efficiency scheme guidance aligned with the Saudi Building
Code).

Consumer implication: improved insulation, cooling efficiency, and appliance standards
can lower household bills and improve comfort, especially in a hot climate.

e Green Finance Accessibility: Saudi green finance architecture is developing rapidly. The
Ministry of Finance’s Green Financing Framework establishes the basis for issuing green
bonds/sukuk to fund eligible green expenditures, while PIF’s Green Finance Framework
supports green instruments aligned with international principles—helping broaden capital
access for transition infrastructure.

Consumer Implication: over time, this can translate into broader availability of green
mortgages, efficiency financing, and sustainable retail financial products as markets
deepen.

Consumer-Visible Benefits

e Higher-Quality Infrastructure: grid modernization, efficient buildings, and cleaner
mobility are investment-intensive but improve service reliability and quality of life.?$

e Cleaner Air and Better Urban Livability: efficiency and electrification reduce local
pollutants (especially from power generation and transport), while greening initiatives
improve air quality and dust/sandstorm impacts.*’

e Job Creation in New Sectors: EV infrastructure manufacturing and charging deployment,
renewables O&M, efficiency retrofits, MRV/carbon markets, and hydrogen value chains

expand non-oil employment channels.’’

7.3 Digitalization and Artificial Intelligence

48 https://www.moenergy.gov.sa/en/eco-system/programs/seec/initiatives

°0 https://www.reuters.com/world/asia-pacific/foxconn-interconnects-saudi-jv-start-building-middle-east-factory-
december-2025-09-17
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Digital technologies are becoming essential enablers of sustainability transitions.
Potential applications include:

e Smart grids

e Predictive maintenance

e Carbon MRV systems

e Energy efficiency optimization
e Industrial emissions monitoring

Saudi Arabia's investments in artificial intelligence can therefore accelerate decarbonization
while improving economic productivity.

8. Renewable Industries Emerging in Saudi Arabia

Saudi Arabia’s energy transition is increasingly characterized not only by individual projects but
by the formation of a full industrial ecosystem around clean energy technologies. Government
investment programs, sovereign-backed joint ventures, and international partnerships indicate a
shift from deployment to localized manufacturing, services, and financial markets supporting
decarbonization.

Figure 8. Emerging Low-Carbon Industrial Ecosystem?’

Mitigation Projects Verified Credits Exchange Platform Trade Competitiveness

8.1 Utility-Scale Solar Manufacturing and Supply Chains

Saudi Arabia is moving upstream in the renewable value chain by localizing manufacturing and
components for solar and wind technologies. The Public Investment Fund (PIF), through the
Renewable Energy Localization Company, signed agreements to manufacture and assemble
renewable equipment domestically, including components for solar and wind projects.’?

Parallel industrial investments reinforce this shift toward manufacturing capacity:

1 Transition expands from energy generation to integrated economic ecosystem.
2 https://www.pif.gov.sa/en/news-and-insights/press-releases/2024/pif-strengthens-renewable-energy-
localization-in-saudi-arabia-with-three-new-joint-ventures
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e A partnership involving PIF supported a silicon crystal and wafer manufacturing project
and a 10-GW solar cell and module plant in the Kingdom.??

e National power and renewables investment is expected to reach about $293 billion by 2030,
indicating scale sufficient to sustain local industry.’*

These developments move Saudi Arabia beyond project procurement toward domestic production
capability, enabling industrial diversification and local content growth.

8.2 Wind Installation and Large-Scale Renewable Deployment

Saudi Arabia is constructing large renewable installations that create an installation, engineering,
and operations ecosystem:

e Multi-gigawatt solar and wind projects worth about $8.3 billion across several regions are
under development.”’

e The government has tendered or awarded projects totalling roughly 19 GW, with long-term
targets of up to 100—130 GW capacity by 2030.

The scale of deployment supports local EPC contractors, maintenance services, grid integration
specialists, and energy-storage supply chains — signaling sector formation rather than isolated
infrastructure projects.

8.3 Green Hydrogen Production

Hydrogen is emerging as a strategic industrial sector rather than a pilot technology. Saudi Arabia
is investing heavily in both green and blue hydrogen pathways:

e The Kingdom is developing large-scale hydrogen and synthetic fuel projects, including the
NEOM clean hydrogen complex.?f

e Industrial investment also includes partnerships to expand low-carbon hydrogen
production linked to carbon capture.’’

>3 https://www.reuters.com/sustainability/china-energy-engineering-signs-972-million-solar-deal-with-saudi-
partners-2024-08-13

>4 https://www.trade.gov/country-commercial-guides/saudi-arabia-power

% https://www.ft.com/content/4bb56e48-7385-4566-8e73-a863c3f5a63b

%6 https://time.com/6210210/saudi-arabia-aramco-climate-oil

°7 https://fuelcellsworks.com/2025/03/24/green-investment/aramco-closes-purchase-of-50-percent-stake-in-blue-
hydrogen-industrial-gases-ties-ccs-to-low-carbon-h-ambitions-in-saudi-arabia
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Hydrogen therefore anchors a future export industry combining renewables, industrial gases,
shipping logistics, and chemicals manufacturing.

8.4 Carbon Capture Technology Hubs

Saudi Arabia is simultaneously developing carbon management as an industrial sector. The
planned Jubail carbon capture hub will capture about 9 million tonnes of CO- annually and form
part of a broader target of 44 million tonnes per year by 2035.%¢

The facility involves pipeline transport, geological storage, and industrial partnerships — creating
a specialized ecosystem in engineering services, monitoring technology, and subsurface
expertise.”” This positions carbon management as an exportable technical capability, not just a
compliance tool.

8.5 ESG Advisory and Carbon Trading Markets

Financial infrastructure is also emerging alongside physical infrastructure. Saudi Arabia has
launched a voluntary carbon credit exchange platform in Riyadh to channel investmentinto climate
projects.®’ This signals the development of:

o Emissions accounting and verification services
e Sustainability consulting and ESG advisory markets
o Environmental finance instruments

Such markets are critical for integrating industrial decarbonization into global capital flows.

8.6 Interpretation: Industrial Ecosystem Expansion

Taken together, these developments demonstrate a transition from energy production to energy-
economy architecture. Renewable plants create demand for manufacturing; hydrogen projects
create export logistics and industrial feedstocks; CCS hubs generate engineering services; and
carbon exchanges enable financial markets.

%8 https://ccushub.ogci.com/focus_hubs/aramco-jubail-ccs-hub

9 https://www.aramco.com/en/news-media/news/2024/aramco-linde-and-slb-sign-shareholders-agreement-for-
one-of-the-largest-ccs-hubs-globally

%0 https://vem.sa/en
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The emerging sectors therefore represent industrial ecosystem formation rather than isolated
project deployment — a structural diversification strategy linking manufacturing, infrastructure,
finance, and trade in a low-carbon economy.

8.7 Climate Finance and Green Sukuk Markets®’

Saudi Arabia's sustainability transition requires substantial capital mobilization.
Emerging instruments include:

e Green Bonds

e Green Sukuk?’

e Sustainability-linked financing
o Transition finance

e Carbon finance

Development of these markets can strengthen Saudi Arabia's role as a regional climate finance
center.

61 https://www.ers.edu.pl/Green-Sukuk-and-Sustainable-Development-Goals-A-Strategic-Tool-for-Saudi-Vision-
2030,208702,0,1.html

62 The Saudi Green Sukuk Market represents one of the fastest-growing sectors in Middle Eastern finance. It

merges Islamic finance principles with environmental sustainability, serving as a core funding engine for Saudi
Arabia’s massive economic transformation. Because traditional bonds pay interest (which is prohibited under

Islamic law, or Sharia), Islamic capital markets use Sukuk—often referred to as Islamic bonds.
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9. Comparative Analysis: Saudi Arabia Vs Other Oil Economies

Saudi Arabia’s transition pathway is most clearly understood when compared with other major oil
and gas economies that have pursued decarbonization through different combinations of sovereign
capital, energy-mix targets, carbon market integration, hydrogen strategy, and net-zero timelines.
Across these dimensions, Saudi Arabia’s distinctive proposition is system-scale deployment—a
transition designed for industrial magnitude, anchored in long-run targets and enabled by
coordinated public investment.

Figure 9. Transition Strategies Across Energy Economies?

| Criteria || Saudi Arabia || UAE || Norway || USA |
|Transition Speed ||Medium ||High ||High ||Medium |
|Transition Scale ||Very High ||Medium ||Low ||High |
Sovereign Capital Role Very High High High Low
Hydrogen Strategy Very High High Medium High
Carbon Market Integration Emerging Advanced [|Advanced [[Moderate
Renewable Power Potential Very High High Mature High

9.1 Net- Zero Timelines and Strategic Framing

Saudi Arabia’s net-zero timeline is anchored in an official commitment to achieve net zero
emissions by 2060, announced in 2021 and framed through the Circular Carbon Economy
approach.’* By contrast, the UAE has an official Net Zero 2050 Strategy, which positions
decarbonization as an economic stimulus and society-wide transition.®” Dubai’s strategy lens is
even more operational and power-sector-focused: the Dubai Clean Energy Strategy 2050 targets
75% of energy requirements from clean sources by 2050, reinforcing a pace-oriented model for
urban-scale decarbonization.%®

63 Different economic structures produce different decarbonization pathways.
4 https://www.sgi.gov.sa/knowledge-hub/hrh-the-crown-prince-and-prime-minister-announces-the-kingdom-of-
saudi-arabia-s-aims-to-achieve-net-zero-emissions-by-2060

65 https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/environment-and-
energy/the-uae-net-zero-2050-strategy

%6 https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/environment-and-
energy/dubai-clean-energy-strategy
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Norway’s approach is structurally different because its power system is already predominantly
renewable: hydropower accounts for roughly 88—90% of electricity production (with wind rising),
which shifts the transition emphasis to transport, industry, and exports rather than domestic power
decarbonization.®” Norway’s climate ambition is codified through a legally anchored low-emission
society pathway to 2050 (often described as 90-95% reductions by 2050 rather than an explicit
“net zero” framing in some assessments).%

The United States has submitted a UNFCCC long-term strategy outlining pathways to net-zero
greenhouse gas emissions by 2050, but federal direction has shown policy volatility; reputable
third-party tracking and reporting notes shifts and reversals in emphasis across administrations. %

9.2 Sovereign Fund Deployment and Capital Intensity

Saudi Arabia’s model is unusually sovereign-led. The Public Investment Fund (PIF) states it is
committed to developing 70% of Saudi Arabia’s renewable energy target by 2030, making
sovereign capital a primary delivery mechanism rather than a supplement.”’ Saudi’s national green
financing framework further references an ambition to install ~70 GW of renewables by 2030
(with ~40 GW solar), implying a high capital intensity over the decade.”

In the UAE, sovereign-backed entities (notably Masdar, owned by state-linked shareholders) are
positioned as global-scale developers. Reuters reported Masdar has reached 65 GW global clean
energy capacity, with a target of 100 GW by 2030, underscoring a model of speed and international
deployment.”? Dubai’s approach, in parallel, emphasizes city-scale execution and system
integration (clean energy share targets plus enabling infrastructure).”’

Norway’s sovereign capital channel is primarily global stewardship rather than domestic
infrastructure build-out: Norges Bank Investment Management (manager of the Government

57 https://energifaktanorge.no/en/norsk-energiforsyning/kraftproduksjon

%8 https://climateactiontracker.org/countries/norway

%9 https://unfccc.int/documents/308100

70 https://www.pif.gov.sa/en/investors/green-finance-framework

7! https://ndmc.gov.sa/investorsrelations/Documents/Green-Financing-Framework-KSA-28 March2024.pdf

72 https://www.reuters.com/business/energy/uaes-masdar-reaches-global-capacity-65-gw-clean-energy-2026-01-
13

73 https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/environment-and-
energy/dubai-clean-energy-strategy
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Pension Fund Global) uses ownership and market-standard setting to drive portfolio companies
toward net-zero by 2050 through engagement and disclosure expectations.’?

The U.S.A does not have an equivalent sovereign wealth fund model; capital deployment is more
decentralized (federal/state incentives, private markets, and utility investment), which can
accelerate innovation but also fragment implementation.

The UAE/Dubai model tends to optimize for speed and branding as an early mover, while Saudi
Arabia optimizes for industrial magnitude and system-wide architecture, which is why “pace vs
scale” is a meaningful comparison lens.

9.3 Renewable Share Targets and Power-System Strategy

Saudi’s official energy-mix statements include an aim for renewables to make up around 50% of
the electricity production mix by 2030, supported by national programs and financing
pathways.”’

The UAE’s energy strategy includes targets to triple the contribution of renewable energy and
indicates major planned investment through 2030, with longer-run energy mix goals to 2050.”°
Norway’s “renewables challenge” is structurally different: it already operates a power system
dominated by hydropower, so the comparative emphasis shifts to electrification of end-use sectors
and export-aligned industrial strategy rather than replacing fossil power generation.””

9.4 Carbon Market Integration

Saudi Arabia is building carbon market infrastructure as part of its transition toolkit. The Regional
Voluntary Carbon Market Company (RVCMC) launched a voluntary carbon market exchange
platform in 2024, explicitly tying the platform to Saudi ambitions to scale voluntary carbon
markets.”®

74 https://www.nbim.no/en/responsible-investment/2025-climate-action-plan

7> https://www.moenergy.gov.sa/en/eco-system/programs/renewable-energy

76 https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/environment-and-
energy/uae-energy-strategy-2050

77 https://energifaktanorge.no/en/norsk-energiforsyning/kraftproduksjon

78 https://vem.sa/en/media-detail/rvemc-launches-voluntary-carbon-market-exchange-platform-to-channel-
finance-to-high-quality-climate-projects
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In the UAE, Abu Dhabi Global Market has licensed a regulated carbon exchange and clearing
house (ACX Abu Dhabi), positioning the UAE as a regulated hub for environmental instruments.”

Norway is deeply integrated into compliance carbon pricing through participation in the EU
Emissions Trading System (EU ETS) via the EEA framework, embedding carbon costs into
industrial and power sectors. 5’

In the U.S., carbon markets are subnational but meaningful: California’s cap-and-trade (cap-and-
invest) program is a core element of state decarbonization policy, and other state/regional systems
also operate.’’

9.5 Hydrogen Scale Ambition

Saudi Arabia is positioning hydrogen as a strategic export and industrial lever through both green
and blue pathways. The NEOM green hydrogen project is one of the world’s most prominent
planned developments, and Saudi’s CCS hub planning is closely linked to enabling blue
hydrogen/ammonia value chains at industrial scale.??

The UAE is also scaling hydrogen and clean fuels through state-linked platforms and industrial
strategy, but its clearest near-term scale signal in public reporting remainsrapid renewable capacity
expansion through Masdar and associated infrastructure.

Norway’s hydrogen ambition exists but sits alongside a power system already decarbonized; its
comparative advantage is often framed around clean electricity availability and industrial value
chains, while the U.S. relies on a large innovation ecosystem and regional “hub” strategies—
though national direction has been politically variable.??

79 https://www.adgm.com/media/announcements/acx-announces-key-trades-on-worlds-first-regulated-carbon-
exchange-and-clearing-house-in-adgm

80 https://www.eeas.europa.eu/norway/european-union-and-norway_en

81 https://ww?2.arb.ca.gov/our-work/programs/cap-and-invest-program

82 https://ndmc.gov.sa/investorsrelations/Documents/Green-Financing-Framework-KSA-28 March2024.pdf

83 https://www.reuters.com/business/energy/uaes-masdar-reaches-global-capacity-65-gw-clean-energy-2026-01-
13

84 https://unfccc.int/documents/308100
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Positioning Saudi Arabia: Across these dimensions, Saudi Arabia’s distinctive comparative
pathway is a managed transition at industrial scale: sovereign-led capital deployment, large power-
sector transformation targets, carbon management (CCS) as an anchor for hard-to-abate sectors,
and hydrogen as a next-generation export pillar.

The UAE and Dubai demonstrate how pace and early-mover ecosystems can be built quickly,
Norway demonstrates how a renewables-dominant power base changes the transition problem, and
the U.S. demonstrates innovation capacity with governance variability.

Saudi Arabia is “scaling transition at continental magnitude”—building the infrastructure,
markets, and financing architecture needed to decarbonize a large industrial economy while
preserving energy-system leadership.

9.6 Economic Value Creation Potential

The transition creates economic opportunities through:

e New export industries

¢ Climate infrastructure investment
e Carbon market revenues

e Renewable manufacturing

e Technology innovation

Consequently, sustainability investments should be viewed as productive capital investments
rather than compliance expenditures.

9.7 Transition Risks and Constraints

No transition pathway is without challenges. Key risks include:

¢ Financial Risks: are capital intensity and Infrastructure funding requirements.

e Technology Risks: are hydrogen commercialization uncertainty and CCS deployment
costs.

e Market Risks: are carbon price volatility and future energy demand uncertainty.

¢ Environmental Risks: are water availability and ecosystem restoration success rates.

e Geopolitical Risks: are trade restrictions and energy market disruptions.

Addressing these risks requires adaptive policy frameworks and long-term planning.
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10. Policy Rationale

Saudi Arabia’s sustainability transition is not framed solely as an environmental objective; it is
primarily an economic risk-management and competitiveness strategy. Evidence from
international financial institutions, trade policy developments, and industrial market trends
indicates that decarbonization policies affect fiscal stability, export markets, and long-term growth
prospects.

10.1. Protect Long-Term Hydrocarbon Competitiveness

Hydrocarbon producers increasingly face demand uncertainty and price volatility. The
International Monetary Fund (IMF) notes that Saudi reforms have already reduced exposure to oil
price shocks, with non-oil growth remaining strong even when oil prices declined significantly.%’
This demonstrates that diversification and emissions-management policies act as a hedge against
structural demand changes in global energy markets.

Maintaining competitiveness therefore requires reducing lifecycle emissions intensity rather than
abandoning hydrocarbons entirely. This explains Saudi Arabia’s strategy of combining oil
production with carbon management and lower-carbon fuels — preserving market relevance in a
decarbonizing global economy.

10.2. Maintain Global Capital Access

Global capital markets increasingly differentiate between economies with credible transition
pathways and those without them. Vision-2030-era reforms aim to attract investment and improve
the business environment while reducing oil dependency.®® The government is also working to
increase foreign direct investment and diversify revenue sources.’”

For investors, transition credibility lowers long-term macroeconomic risk — which influences
sovereign credit perception, cost of capital, and project financing availability. In this sense,
sustainability policy functions as financial-market risk mitigation rather than only environmental
compliance.

10.3. Avoid Carbon Trade Penalties

85 https://www.imf.org/en/news/articles/2025/12/18/cf-saudi-arabias-path-forward-amid-lower-oil-prices
86 https://www.imf.org/en/news/articles/2023/09/28/cf-saudi-arabias-economy-grows-as-it-diversifies
87 https://gfmag.com/country/saudi-arabia-gdp-country-report/?utm_source=chatgpt.com
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Climate policy is increasingly embedded in international trade rules. Carbon Border Adjustment
Mechanisms (CBAMs) require importers to pay fees based on embedded emissions in products®®
and are designed to protect domestic industries while incentivizing lower-carbon production.®’
Research also notes that exporters in the Middle East could face competitiveness pressures without
alignment to emerging carbon standards.?’

For an export-oriented industrial economy, decarbonization therefore becomes a trade facilitation
strategy: reducing carbon intensity protects market access and prevents future tariff-equivalent
costs.

10.4. Create Future Export Markets (Hydrogen and Low-Carbon Energy)

Hydrogen is widely viewed as a future traded energy commodity. Analysis of Saudi industrial
strategy highlights ambitions to become a global hydrogen supplier using hydrocarbons combined
with carbon capture.®’

Developing low-carbon fuels enables continued participation in global energy trade even as oil
demand plateaus — shifting from exporting crude to exporting energy carriers compatible with
climate targets.

10.5. Increase Non-Oil GDP Contribution

Economic diversificationis a central pillar of Vision 2030. Non-oil sectors have been expanding,
with non-oil GDP growth exceeding 4 percent in recent years®’ and continuing to drive overall
economic expansion.”’ In some estimates, the non-oil sector now represents more than half of the
economy.?*

Increasing non-oil activity stabilizes public finances, reduces fiscal dependence on energy markets,
and supports sustainable long-term growth — key economic motivations behind the transition.

88 https://cigs.canon/en/uploads/2025/01/CBAM_250117E.pdf

89 https://www.abhafoundation.org/media-uploads/reports/Energy-07_2024_July-Print.pdf

90 https://h2diplo.de/wp-content/uploads/2026/01/KSA_H2-Diplo_decarb_Final-report-1.pdf

91 https://www.csis.org/analysis/saudi-arabias-hydrogen-industrial-strategy

92 https://www.imf.org/en/news/articles/2025/08/03/pr25275-saudi-arabia-imf-executive-board-concludes-2025-
article-iv-consultation

93 https://anba.com.br/en/economic-diversification-supports-saudi-growth

94 https://fortune.com/2025/10/27/saudi-arabia-vision-2030-non-oil-sector-economy-gdp
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10.6. Improve Domestic Productivity

Diversification policies aim to strengthen human capital, investment efficiency, and private-sector
competitiveness.’’ Broader structural reforms under Vision 2030 also support productivity gains
across services, industry, and technology sectors.?’

In economic terms, sustainability investments (efficiency, cleaner energy, digitalization, and
advanced industry) raise total factor productivity — making growth less dependent on resource
extraction and more dependent on innovation and value creation.

Taken together, these factors indicate that the transition is economically rational because it
preserves competitiveness in future energy markets, lowers financial and fiscal risk, and protects

export access in an increasingly carbon-regulated trade system. At the same time, it enables the
emergence of new export sectors such as hydrogen, strengthens non-oil economic growth, and
supports long-term productivity improvements across the economy.




arvol

11. Saudi Arabia's Emerging Role in Global Climate and Energy
Leadership

Saudi Arabia’s transition strategy is increasingly outward-facing. Beyond domestic
decarbonization, the Kingdom is positioning itselfas a provider of finance, infrastructure models,
fuels, and technical solutions that can support the global energy transition — particularly in
emerging and developing economies where energy demand growth is highest.

11.1 Capital for climate infrastructure

Saudi Arabia’s sovereign investment capacity enables large-scale climate infrastructure financing
domestically and internationally. The Public Investment Fund (PIF) has committed to financing a
significant share of national renewable capacity and operates a Green Finance Framework aligned
with international principles, allowing issuance of green bonds and investment in eligible
sustainable projects. This framework explicitly supports renewable energy, low-carbon transport,
energy efficiency, and climate-resilient infrastructure projects.

In addition, Saudi Arabia has committed climate-related financing through multilateral initiatives
— including support for clean energy and emissions-reduction programs announced under the
Saudi Green Initiative and regional partnerships. Together, these mechanisms position the
Kingdom as a capital provider for infrastructure-scale transition investments, particularly in
markets where financing constraints are the primary barrier to decarbonization.

11.2 Scalable Desert Solar Models

Saudi Arabia’s geography gives it among the highest solar irradiation levels globally, enabling
utility-scaleprojects designed for arid environments and high-temperature conditions. The national
renewable program targets approximately 70 GW of renewable capacity by 2030, with a significant
share from solar power.

The value of these projects extends beyond domestic generation: they demonstrate how large-scale
solar can operate in desert climates with grid integration and storage considerations relevant to
many regions in Africa, the Middle East, and South Asia. This makes the Saudi model transferable
to other sun-belt economies seeking cost-competitive clean electricity.

11.3 Hydrogen Export Corridors

Saudi Arabia is developing infrastructure for exporting low-carbon fuels to international markets.
The NEOM green hydrogen project— designed to produce large volumes of hydrogen converted
into ammonia for shipment — is intended to supply global transport and industrial customers.
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In parallel, Saudi Aramco has demonstrated cross-border trade by shipping blue ammonia to Japan,
illustrating the feasibility of exporting hydrogen-derived fuels using existing shipping networks.
Together, these initiatives form the basis of future hydrogen trade corridors linking production in
energy-rich regions with consumption in industrial importing economies.

11.4 Carbon Capture Leadership

Saudi Arabia is also investing in large-scale carbon capture infrastructure, including an industrial
carbon capture hub in Jubail designed to capture millions of tonnes of CO: annually and store itin
geological formations.

Carbon capture is critical for sectors such as cement, steel, refining, and chemicals that cannot be
fully electrified. By scaling capture and storage systems, Saudi Arabia contributes operational
experience and engineering capacity that can be applied in other hydrocarbon-producing and
industrial economies.

11.5 South—South Climate Finance Engagement

Through regional initiatives and development cooperation, Saudi Arabia has expanded
engagement with emerging economies on climate and energy transition issues. Programs under the
Middle East Green Initiative include environmental cooperation and knowledge sharing across
participating countries, supporting land restoration and emissions reduction projects across the
region.

Such engagement positions Saudi Arabia as a bridge between advanced economies and developing
countries, providing finance, infrastructure experience, and technical knowledge tailored to rapidly
growing energy markets.

Saudi Arabia’s global contribution is therefore multi-dimensional: financial capital, infrastructure
deployment capability, technology pathways (hydrogen and carbon management), and regional
cooperation frameworks. Collectively, these allow the Kingdom to shift from being primarily an
energy supplier to becoming a provider of transition infrastructure and systems expertise —
particularly relevant for emerging economies facing rising energy demand alongside climate
commitments.
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12. Strategic Lessons from Global Transition Leaders

Saudi Arabia’s transition strategy already reflects a distinctive pathway based on scale, sequencing,
and industrial integration. At the same time, comparative experience from other energy-producing
and advanced economies offers useful lessons that can strengthen implementation effectiveness
while preserving national priorities.

12.1 Lessons from Norway: Sovereign Wealth Allocation and Portfolio Stewardship

Norway demonstrates how a resource-based economy can deploy sovereign wealth as a transition
instrument beyond domestic infrastructure. The Government Pension Fund Global — one of the
world’s largest sovereign funds integrates climate risk into investment decisions and has adopted
expectations that portfolio companies align with long-term net-zero pathways and disclosure
standards. This approach uses capital allocation, ownership engagement, and risk management to
influence global corporate behavior rather than relying solely on domestic regulation.

For Saudi Arabia, which also manages a large sovereign investor through its national investment
vehicles, Norway’s experience highlights the value of complementing domestic decarbonization
investments with systematic portfolio stewardship, climate disclosure expectations, and long-term
climate-aligned investment strategies across global holdings.

12.2 Lessons from the European Union: Carbon Pricing Frameworks

The European Union has developed one of the most comprehensive carbon pricing systems
through the EU Emissions Trading System (EU ETS), which places a price on emissions across
power generation and industry. The system establishes predictable long-term price signals and
integrates monitoring, reporting, and verification standards with market trading mechanisms. The
EU has also extended the concept internationally through the Carbon Border Adjustment
Mechanism (CBAM), linking trade competitiveness to emissions intensity.

For Saudi Arabia, these mechanisms illustrate how carbon markets can operate as economic
coordination tools rather than purely environmental penalties. Predictable pricing frameworks
support investment planning, guide industrial technology choices, and facilitate international trade
compatibility.

12.3 Lessons from the United Arab Emirates: Early-Mover Positioning and Global
Branding

The UAE has emphasized rapid project deployment and international positioning, including early
adoption of large-scale solar projects, development of clean-energy export strategies, and hosting
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global climate dialogue platforms. This approach has helped establish the country as a regional
hub for sustainability finance, research partnerships, and multinational corporate engagement.

For Saudi Arabia — whose strategy prioritizes scale and industrial depth — the UAE experience
highlights the complementary value of early-mover signaling: accelerating partnerships, attracting
international expertise, and shaping global perception of national transition intent. Branding and
diplomatic positioning can reinforce investment flows alongside infrastructure deployment.

12.4 Lessons from the United States: Incentive-Based transition models

The United States has emphasized incentive-driven decarbonization through fiscal instruments,
tax credits, and subsidies designed to mobilize private investment in clean technologies. Programs
such as tax credits for renewable power, hydrogen production, carbon capture, and advanced
manufacturing illustrate how financial incentives can accelerate technology adoption and domestic
supply chains without relying exclusively on regulatory mandates.

For Saudi Arabia, this experience demonstrates how targeted incentives can complement state-led
investment by encouraging private sector participation, innovation, and localized manufacturing
ecosystems — especially in emerging industries such as hydrogen, clean fuels, and advanced
materials.

Taken together, these examples suggest that Saudi Arabia’s model — characterized by large-scale
state coordination — can be strengthened by integrating complementary elements: Norway’s
portfolio stewardship, the EU’s predictable carbon pricing signals, the UAE’s early-mover
positioning, and the United States’ incentive-driven innovation ecosystem. Adopting selected
practices does not require replicating other systems wholesale; rather, it supports a balanced
approach in which national strategy remains distinctive while benefiting from international
experience.
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13. Carbon Market Leadership Opportunity

Saudi Arabia’s transition strategy increasingly includes the development of carbon markets not
only as an environmental policy instrument but as a form of financial and trade infrastructure. As
global climate policy shifts toward measurable emissions accounting and cross-border mitigation
cooperation, countries that build credible market platforms gain influence over capital flows, trade
compatibility, and investment standards.

Figure 10. Carbon Market as Economic Infrastructure’”

Mitigation Projects Verified Credits Exchange Platform Trade Competitiveness

13.1 Alignment with Article 6 Mechanisms of the Paris Agreement

The Paris Agreement established cooperative approaches under Article 6, allowing countries and
companies to exchange verified emissions reductions through internationally transferred
mitigation outcomes (ITMOs) and carbon market mechanisms. These provisions aim to lower the
global cost of mitigation by enabling reductions to occur where they are most efficient while
preserving environmental integrity through monitoring, reporting, and verification (MRV).

Participation in Article 6 frameworks requires credible registries, verification protocols, and
trading platforms. Saudi Arabia’s climate policy architecture — including measurement systems
and emissions accounting initiatives — supports readiness for such cooperation. For an economy
with both emissions-intensive industry and large mitigation potential (renewables, hydrogen,
carbon capture, and land restoration), Article 6 participation provides a pathway to monetize
verified reductions while facilitating technology investment.

13.2 Regional Carbon Exchange Potential

Saudi Arabia has already taken steps toward market creation through the Regional Voluntary
Carbon Market Company (RVCMC), which launched a voluntary carbon credit trading platform
in Riyadh to channel finance into climate mitigation projects across the region. The exchange
supports price discovery, transparency, and standardized credit issuance, all prerequisites for
broader regional market integration.

97 Carbon markets link environmental performance with economic outcomes.
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Because many Middle Eastern and developing economies face rising emissions alongside
development needs, a regional exchange offers cost-eftfective mitigation options: capital can flow
toward projects where reductions are cheaper to achieve, while buyers secure credits aligned with
international standards. This positions Saudi Arabia as a potential hub connecting capital-rich
markets with mitigation-rich geographies.

13.3 Financial Market Positioning

Carbon markets increasingly function like financial infrastructure — comparable to commodity
exchanges or energy trading hubs. Verified carbon credits become tradable assets influencing
investment decisions, corporate disclosures, and trade access. Jurisdictions hosting credible
platforms benefit from associated services: verification, advisory, brokerage, and climate finance
structuring.

For Saudi Arabia, establishing carbon market capability complements broader financial
diversification objectives under Saudi Vision 2030. A functioning carbon marketplace supports:

e Green finance instruments and climate-linked bonds
e Project finance for mitigation technologies

e Corporate emissions disclosure frameworks

o Integration with global capital markets

This extends the Kingdom’s role from energy exporter to market architect, shaping how
environmental attributes are valued and exchanged. Carbon markets therefore represent more than
compliance mechanisms — they constitute economic infrastructure. By linking domestic
mitigation potential with international demand for verified reductions, Saudi Arabia can help
define regional price signals, mobilize private capital, and reinforce trade competitiveness. In this
framework, carbon trading platforms operate alongside energy networks and logistics corridors as
core components of a modern economic system, positioning the Kingdom as a participant in and
potentially a coordinator of emerging global carbon value chains.

13.4 Vision for a Middle East Carbon Market Hub

Saudi Arabia has the opportunity to become the primary carbon market hub for the Middle East
and North Africa region. Key enabling factors include:

e Strategic geographic position

e Strong capital markets

o Large mitigation potential

e Sovereign investment capacity

o Existing voluntary carbon market infrastructure
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Over time, the Kingdom could facilitate:

e Article 6 transactions

o Regional carbon exchanges

e Nature-based credit markets

e Industrial carbon credit systems
¢ Climate finance mobilization

This would position Saudi Arabia not only as an energy exporter but also as a provider of climate
market infrastructure.

14. Transition Risks, Opportunities and Strategic Outlook
14.1 Opportunities

e Hydrogen Leadership: Saudi Arabia has the potential to become a major global supplier
of low-carbon hydrogen and hydrogen-derived fuels such as ammonia. Leveraging
abundant renewable energy resources, existing energy infrastructure, and strategic export
capabilities, the Kingdom can positionitselfas a key player in future international energy
markets as demand for cleaner industrial fuels continues to grow.

e Carbon Market Leadership: The development of carbon trading platforms and
participation in international carbon market mechanisms present an opportunity for Saudi
Arabia to become a regional hub for carbon finance and emissions trading. By
establishing robust monitoring, reporting, and verification (MRV) systems and aligning
with Article 6 of the Paris Agreement, the Kingdom can attract investment and facilitate
regional climate finance flows.

o Climate Finance: The expansion of green bonds, green sukuk, sustainability-linked
financing, and climate investment funds creates opportunities to mobilize capital for low-
carbon infrastructure and sustainable development projects. As climate finance markets
grow globally, Saudi Arabia can strengthen its position as a regional financial center
supporting the energy transition.

e Renewable Manufacturing: Localization of renewable energy supply chains, including
solar panels, wind components, batteries, and associated equipment, offers significant
industrial development opportunities. Domestic manufacturing can enhance economic
diversification, create skilled employment, increase local content, and reduce dependence
on imported technologies.

e Technology Exports: Investments in carbon capture and storage (CCS), hydrogen
technologies, desalination, smart energy systems, and sustainability solutions can create
exportable expertise and services. Over time, Saudi Arabia may become a provider of
technology, engineering, and project development capabilities for other emerging
economies pursuing similar transition pathways.
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14.2 Risks

o Capital Requirements: The transition requires substantial long-term investment in
renewable energy, hydrogen production, grid modernization, carbon capture
infrastructure, and industrial transformation. Securing adequate financing while
maintaining fiscal stability will remain a key challenge throughout the transition period.

e Technology Uncertainty: Many transition technologies, particularly hydrogen
production, large-scale energy storage, and carbon capture systems, are still evolving.
Future costs, technological performance, and commercial viability remain uncertain,
potentially affecting investment returns and deployment timelines.

o Market Volatility: Global energy markets, carbon prices, and demand for low-carbon
products may fluctuate significantly over time. Changes in international climate policies,
trade regulations, or technology adoption rates could influence the competitiveness of
transition-related investments and exports.

o Water Resource Constraints: As one of the world's most water-scarce regions, Saudi
Arabia must carefully manage the water demands associated with hydrogen production,
industrial development, agriculture, and ecosystem restoration initiatives. Integrating
water and energy planning will be critical to ensuring long-term sustainability.

14.3 Strategic Outlook

Saudi Arabia's long-term success will depend on its ability to balance economic growth, energy
security, industrial competitiveness, and environmental performance within a rapidly evolving
global economy. The Kingdom's strategy is distinguished by its emphasis on managed transition,
combining economic diversification with continued energy sector leadership while progressively
expanding low-carbon industries and climate-related markets.

If effectively implemented, this approach could position Saudi Arabia as one of the most
influential economies in the emerging low-carbon global system—serving not only as a supplier
of energy, but also as a provider of climate finance, carbon market infrastructure, hydrogen
exports, advanced technologies, and sustainable development solutions.

15. CONCLUSION

Saudi Arabia's sustainability transition represents not a departure from its historical role as a
global energy leader, but the evolution of that role in response to a changing international
economic and climate landscape. The Kingdom's strategy reflects a pragmatic and managed
transition approach—one that seeks to preserve energy security, maintain economic
competitiveness, and support long-term growth while progressively reducing emissions intensity
and expanding low-carbon industries.
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Guided by Saudi Vision 2030°% and anchored by its Net Zero 2060 commitment?’, Saudi Arabia
is pursuing a comprehensive transformation that integrates economic diversification, industrial
modernization, renewable energy deployment, carbon management, hydrogen development, and
sustainable finance. Rather than viewing decarbonization as a constraint on economic
development, the Kingdom increasingly positions sustainability as a driver of investment,
innovation, productivity, and future competitiveness.

This approach recognizes that the future global energy system is unlikely to be defined by a
single technology or fuel. Instead, it will be characterized by a portfolio of interconnected
solutions—including conventional energy, renewable power, hydrogen, carbon capture and
storage, circular carbon economy practices, and carbon market mechanisms. Saudi Arabia's
strategy is therefore focused on building the infrastructure, institutions, and market frameworks
necessary to participate across multiple dimensions of the evolving energy landscape.

The Kingdom's investments in renewable energy, hydrogen value chains, carbon capture hubs,
emissions trading platforms, and climate finance mechanisms demonstrate a broader shift from
commodity-based energy leadership toward systems-based energy and carbon management. In
doing so, Saudi Arabia is expanding its comparative advantage beyond hydrocarbon exports to
include low-carbon fuels, environmental services, climate infrastructure, and industrial
decarbonization capabilities.

At the global level, Saudi Arabia is increasingly positioned to contribute not only energy
resources but also capital, technology pathways, carbon market infrastructure, and scalable
transition models for emerging economies. Its experience in managing large-scale energy
systems, mobilizing sovereign investment, and developing integrated transition strategies offers
valuable lessons for countries seeking to balance economic growth, energy security, and climate
objectives.

Ultimately, Saudi Arabia's sustainability agenda is best understood as a long-term national
competitiveness strategy. Vision 2030 provides the framework for economic transformation,
while Net Zero 2060 establishes the climate direction. Together, they create a pathway through
which the Kingdom can remain a central actor in global energy markets while emerging as a
leader in the low-carbon economy.

Saudi Arabia is therefore not retreating from energy leadership—it is redefining it. By
integrating energy production, carbon management, hydrogen exports, climate finance, and
industrial innovation into a coherent development model, the Kingdom is positioning itself as a
future architect of the global energy transition and a key contributor to sustainable economic
growth through 2060 and beyond.

98 Saudi Vision 2030 official documentation and progress reports
99 Saudi Green Initiative and Net Zero 2060 announcements
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