Navigating the
Energy Transition



THE 5 KEY GLOBAL DRIVERS OF
ENERGY SYSTEM TRANSFORMATION

Powering a secure, sustainable and prosperous future forall.
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These drivers are interdependent and mautually reinforcing
Together, they enable a resilient, inclusive
and sustainable energy future.



1. Renewable
Deployment

Growing
Renewable Capacity
Solar, wind and other

renewables are added
over time.

-

2. Grid Integration

Capabilities

Transmission &
Connection
Reinforces the network
and provides connection
capacity.

Demand Response

Shifts flexible demand
to times of high renewable
generation.

Forecasting &
System Operations
Improves visibility and
enables more efficient
system management.

Interconnection &
Flexible Capacity

Provides additional
flexibility and access
to other regions.

Storage Coverage
Absorbs surplus electricity

and supplies it when needed.

3. Grid Readiness

Base Grid Readiness

Existing grid infrastructure,
transmission and operational
capability.

+

Intervention Effect
Combined impact of

transmission, demand response,

forecasting, interconnection,
flexible capacity and storage.

¥

Resulting
Grid Readiness
Overall system capability

to integrate renewable
generation.

?

4. Energy System
Outcomes

Indicative Renewable
Curtailment
Share of potential renewable
generation that cannot be
accepted by the system.
Lower is better, but zero is
not always optimal.

Integration Pressure

How challenging it is to
integrate renewable generation.
Higher indicates greater pressure

on the system.

System Stress

Overall level of strain on the
electricity system. Higher
indicates increased operational
and reliability risk.

Connection & Flexibility
Readiness

Indicate the system'’s ability
to connect, balance and absorb

renewable generation.

5. Cleaner, More Secure
Energy System

Higher Share of
Renewable Electricity
Reduces emissions and

diversifies the energy mix.

Reliable System Operation

Maintains stability as
renewables grow.

Productive Use of
Renewable Generation

More electricity is consumed,
shifted, stored or transferred.

Lower Curtailment
and System Stress

Renewable capacity is
integrated more effectively.

Insights from system outcomes inform future renewable deployment

and grid integration investments.



1. Start with the system we have

First understand the variables before changing them.

Installed solar Installed wind Grid readiness Storage coverage Curtailment System stress

11.9 GW 1.5 GW 7571100 ~99 /100 5% 13/100

2 GW against current

project register project register training assumption portfolio indicative low

Renewable . . Storage . Pressure &

. Grid readiness g Curtailment
capacity coverage N stress
. = Can the network connect = o . - Electricity that could be — N
How much solar and wind and carry the renewable Can electricity be shifted generated but cannot be Do renewable addljuons
is available to generate electricity? from when it is generated accepted at that time. exceed the system's
electricity. to when it is needed? ability to absorb them?
Core idea

Building renewable capacity is only the first step. Value is realised when the grid can connect it, flexibility can balance it, and demand can absorb it.

Training illustration based on the Saudi Renewable Energy Tracker v1.4.10 model; not an operational grid forecast.



2. Add renewable energy — change nothing else

lllustrative step: add 40 GW solar + 20 GW wind; keep grid and storage assumptions unchanged.

Scenario capacity

67.4 GW

+54 GW delivered after
delay

More renewable
output

Solar and wind capacity
grows rapidly.

Grid readiness

7571100

unchanged

Storage coverage

20/100

falls as portfolio grows rises

Integration pressure

371100

System stress Curtailment

36/100 5%

rises held unchanged

Grid bottleneck

Connection and
transmission capability
has not grown at the
same pace.

Storage
bottleneck

The same storage now
covers a much larger
renewable portfolio.

Lost value

Curtailment risk,
congestion and
system stress
increase.

Absorption risk

More electricity arrives
when the system may not
be ready to use or shift it.

WHERE CAN ENERGY VALUE BE WASTED?

At connection

Capacity exists, but network connection or

transmission is constrained.

In time

Electricity is available when demand is
insufficient and storage is limited.

Training illustration based on the Saudi Renewable Energy Tracker v1.4.10 model; not an operational grid forecast.

In system operation

Balancing and congestion constraints can
force renewable output down.



3. Improve grid readiness

Now strengthen transmission, connection capacity and operational readiness.

Renewable capacity Grid readiness Storage coverage Integration pressure System stress

67.4 GW 75 — 85 20/100 37 — 35 36 - 34

unchanged improved still weak small improvement small improvement
What changed? What did not change?

Learning point

Transmission reinforcement, connection Storage is still inadequate for the A stronger arid reduces one bottleneck. but the transition is a
sequencing, congestion relief and better enlarged renewable portfolio. Grid s stemgThg weakest remaining ca abi’lit now becomes more
system operations increase the network's investment alone does not solve every vi)gible ' g cap y
ability to accept renewable output. integration problem. '
GRID STORAGE SYSTEM OUTCOME
Stronger Still constrained Better, but not yet balanced

Training illustration based on the Saudi Renewable Energy Tracker v1.4.10 model; not an operational grid forecast.



4. Improve storage coverage

Add flexibility so renewable electricity can be shifted and balanced.

Grid readiness

85/100

Renewable capacity

67.4 GW

Storage coverage

20 — 79

Integration pressure

356 - 24

unchanged stronger 8 GW storage assumption improves
Midday / high output Store / shift Peak / low output
. — Storage absorbs part of the — Stored electricity supports
Renewable electricity exceeds . .
. . surplus and makes it available demand when renewable
immediate system need. .
later. production falls.
Important

System stress

34 — 21

improves

Outcome

Less pressure and
lower stress.

Storage is not 'free energy'. It adds cost. The question is whether the value of reduced curtailment, improved balancing and greater reliability justifies the

investment.

Training illustration based on the Saudi Renewable Energy Tracker v1.4.10 model; not an operational grid forecast.



5. Continue balancing the system

The simulator is about coordinated capability, not maximising one slider.

Forecasting & Interconnection & :
) Demand response ) i Demand absorption
operations T _ flexible capacity _
. — Move flexible industrial and other — _ . — Use, store, shift or transfer
See renewable output earlier; demand toward periods of Use other regions and flexible electricity instead of wasting
schedule and balance the system abundant renewable electricity. generation to help balance available renewable output.
more effectively. variability.

The integrated result

Renewable build + grid readiness + storage + forecasting + flexible demand + interconnection work together. As supporting capability catches up, integration
pressure, curtailment exposure and system stress become more manageable.

The objective is not the highest renewable capacity at any cost. It is the highest credible
transition value from the available system.

Training illustration based on the Saudi Renewable Energy Tracker v1.4.10 model; not an operational grid forecast.



6. Now restrict the cash

A simple classroom decision: the transition has more needs than the available investment envelope.

Fixed investment

envelope Rene\{vable
Illustrative: 100 investment build
units. You cannot fund 40 units
everything at maximum.
Option A
1 00 Spend mostly on new
MW.

AVAILABLE CASH

Grid & Operations
: Storage
connection
20 units
25 units 10 units
Option B Option C
Spend mostly on grid Balance build +
and storage. integration.

Class challenge

& flexibility

Demand-
side
capability

5 units

Decision

Which creates the most
usable energy?

With restricted cash, every additional unit spent on renewable capacity is a unit not spent on connection, storage or flexibility. Teams must decide where the next unit

of investment creates the greatest system value.

lllustrative investment units for teaching trade-offs; this is not a Saudi budget or project-cost estimate.



7. What the simulator is teaching

Use the sliders to expose bottlenecks, trade-offs and sequencing decisions.

1. Start 2. Build 3. Observe
Current renewable E— . E— Find where pressure,
. Add solar and wind
portfolio and system capacit stress and wasted value
capability. pactty. appear.

4. Intervene

=== Strengthen grid, storage,

operations and demand
flexibility.

The question for participants

Can we increase renewable capacity while keeping the electricity system reliable, economically sensible and capable of using the energy we produce?

5. Optimise

— Use limited capital where
it creates the greatest
system value.

CAPACITY — CONNECTION — FLEXIBILITY — ABSORPTION — SYSTEM

VALUE

Training illustration based on the Saudi Renewable Energy Tracker v1.4.10 model; not an operational grid forecast.



PROJECT REGISTER

RENEWABLE PORTFOLIO

2030 PROGRESS

2030 SCENARIO
SIMULATOR

GRID INTEGRATION

PROJECT ECONOMICS

ENERGY TRANSITION
VIEW

SOURCE REGISTER

MODEL ADMINISTRATION

WALKTHROUGH

Selected project Status Capacity ndicative delivered energy Transition value score
Shuaibah 2 Installed 2 060 MW 2,3 TWhiyr 81/100

STEP 1 - 100v100 STEP 2 - 50M00 STEP 3 - 58M00 STEP 4 - 4100 STEP 5 - B0V100 STEP G - 811100
Renewable Generation Grid connection System Demand National
proje‘:t Indicative cutput 2,3 Connection readiness ﬂe:ﬂblhty absorptlnn outcome
Shuaibah 2 - 2 060 MW TWhiyr 58100 Flexibility readiness Demand absorption Transition value
Solar PV Using a 24% capacity Named location: 84100 s0M00 81100

Installed - 2024 - factor, 10% curtailment

Shuaibah. Delivery and 60% grid-readiness
maturity score 100/100. assumplion. Gross

potential is 4,3 TWhiyr.

Shuaibah. A2 060 MW
project requires fimely
conneclion capacity,
fransmission availability
and congesfion

management

Current scenario
combines storage
COVErage,
forecasting/operational
readiness and
curtailment exposure
The project creates
more usable value when
balancing resources

develop with capacity.

Output must be
consumed or shifted
when available. Flexible
industrial load
desalination, storage,
inferconnection and—
where economic—
hydrogen can increase

absorption.

Indicative fraining score
combining delivery
maturity, connection
flexibility, demand
absorplion and system
readiness. National
value depends on
reliable delivered
energy, not nameplate

MW alone

Weakest-link signal: Step 2 — Generation. This is the lowest-scoring part of the selected project's six-step transition chain in the
current training scenario. Improve the relevant scenario or Grid Integration assumptions and return here to see the project outcome

change.



Gross potential = 4.3 TWh/year
This represents electricity production based on the assumed 24% capacity factor:

Annual generation = Capacity (GW) x 8,760 hours x Capacity factor

The model then applies two reductions.

1. Curtailment =10%

Curtailment means some electricity could be generated but cannot be accepted by the system at that time.
4.3%x(1-10%) =3.87 TWh/year

2. Grid readiness = 60%

The current calculation then assumes only 60% of the remaining generation can effectively be integrated/delivered:
3.87 x60% = 2.32 TWh/year

Rounded:

Indicative output = 2.3 TWh/year

So mathematically the calculation is:

4.3 TWh x 90% x 60% = 2.32 TWh/year

The mathematics works, but “grid readiness = 60%” should probably not be used as a direct 40% deduction from
electricity output. Grid readiness is a system capability/readiness indicator. A grid-readiness score of 60% does
not necessarily mean that 40% of the electricity produced will be lost. Doing that risks double-counting the
consequences of poor grid integration because curtailment already represents generation that cannot be
absorbed.



Why does the project's 2,060 MW matter?

A 2,060 MW renewable project represents a very substantial injection of generation at a particular

connection point.

The system therefore needs to consider several things simultaneously:

Is the physical grid connection ready when the project is commissioned?

Is there sufficient transmission capacity to move the electricity away from Shuaibah?

Could high renewable output create congestion on parts of the network?

Is sufficient flexibility available when renewable production changes?

Can the system manage periods when renewable generation is high but local/system demand is lower?

Are reinforcement, storage, demand response or other interventions required?

The 58/100 is therefore intended as an aggregated training signal representing these types of

considerations.

What does 58 actually tell the participant?

I would interpret the scale approximately as:

Score Interpretation
0-39 Low readiness
40-59 Moderate
60-79 Good

80-100 Strong

Therefore 58/100 sits at the upper end of Moderate.

Meaning

Significant connection/integration constraints require

attention

Connection is feasible but maternal constraints or

dependencies remain

Most connection requirements are reasonably developed

High level of connection and transmission preparedness



What does Flexibility Readiness 84/100 mean?

Flexibility Readiness measures the system’s assumed ability to respond when renewable electricity

generation and electricity demand do not perfectly match.

Renewable generation varies. Solar output changes through the day and with weather conditions; wind

generation also varies. The electricity system therefore needs resources capable of responding to these

changes. What creates the 84/100 score?

A score of 84/100 indicates strong modelled flexibility capability. It does not mean that 84% of the [ e e e

project’s electricity will be delivered or that 16% will be lost. Storage coverage — whether sufficient storage is available to absorb electricity when renewable production

exceeds immediate demand and release energy when needed.

Forecasting and operational readiness — how effectively the system can anticipate renewable generation

and demand and adjust system operations accordingly.

Curtailment exposure — the extent to which renewable generation may have to be reduced because the

system cannot accommodate it.
Conceptually, the relationship is:

More storage + better forecasting/operations + lower curtailment exposure — higher Flexibility
Readiness

That creates the potential for a circular relationship:

Curtailment — Flexibility Readiness — Curtailment

A cleaner causal structure would be:

Storage + Demand Response + Forecasting/Operations + Flexible Capacity — Flexibility Readiness
and then:

Grid Readiness + Flexibility Readiness + Renewable Penetration — Curtailment + Integration Pressure +
System Stress



Demand Absorption 80/100 is intended to measure the system's ability to find a productive use for

renewable electricity when it is available, particularly during periods of high solar or wind generation.

A score of 80/100 means strong modelled demand-absorption capability. It does not mean that electricity

demand is at 80% of supply or that exactly 80% of the project's electricity will be consumed.

The underlying issue is timing. A solar plant might produce very strongly around midday, but electricity
supply and demand have to remain balanced. If normal demand is insufficient at that moment, the system
needs other ways to use, shift, store or transfer that electricity. Otherwise, some renewable generation may

have to be curtailed.

The items in the description provide those alternative uses. Flexible industrial loads can move energy-
intensive processes toward periods of abundant electricity. Desalination can potentially shift some
production to high-generation periods. Battery/storage systems absorb electricity now for later use.
Interconnection can move surplus electricity to other parts of the system or, where arrangements permit,
other markets. Hydrogen production can convert electricity into an energy carrier, although the qualification
"where economic” is important because hydrogen should not automatically be treated as the preferred

destination for surplus electricity.

For training purposes, | would interpret the score roughly as 0-39 Low, 40-59 Moderate, 60-79 Good, and
80-100 Strong. Thus, 80/100 = Strong demand-absorption readiness. These should be clearly labelled as

simulator ranges, not official Saudi grid thresholds.
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Figure 8. Simplified illustration of a linear and a circular economy>’

Make product redundant by ahandoning its
0. REFUSE mction or by offaning the samas fmction with
& radically different product

Circular
Smarter Economy
product use Make product use more intensive (9.9, b
m 1. RETHINK [ shorirg product) ' ]

Increase efficlency in product msanutacture
2. REDUCE or use by consuming fawes resources and
matenas

E Rewuse by another consumer of ¢scart
hea 3. REUSE product which is still in good condition and
5 NANNG 115 original function
= Repar and mantsnance of defective
O 4. REPAIR Products 80 It can bo used wih fs ongnal
o function
Extend (3]
lifespan of &) FRestore an ok¢ product and brag it up to
. REFURBISH
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application
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Burn materials and recover anergy from
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Figure 12. The 9R model for circular economy (Source: Lankester. 2018)
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Figure 39. Industrial symbiosis at ECO3. (Source: Nordregio. 2019)
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Our Objectives

ol

Attracting investment from
both local and global
partners to foster
sustainable growth.

Leveraging cutting-edge
knowledge and technology
to champion recycling best
practices.

Key Pillars of the Circular Economy in KSA

1. Waste Management and Recycling Targets

The Kingdom has committed approximately SAR 100 billion to overhaul its waste
management infrastructure by 2035. National benchmarks are moving away from
landfilling toward material circularity: @ YouTube - Frost & Sullivan

« 2035 Goals: Divert 85% of industrial waste from landfills, recycle 42% of municipal

waste, and compost 35%.

« Entities Involved: The National Center for Waste Management (MWAN) acts as

the regulatory authority, while SIRC operates large-scale processing and recycling

facilities across the country. & Recycling Expo Middle East +2

W G

Driving economic growth by
development and creating job opportunities
enhancing the quality of and expanding the recycling
life for communities. sector

Advancing sustainable

Economic and Business Impact

Economic Growth: The circular economy push is expected to contribute
approximately SAR 120 billion to the national GDP.

Job Creation: The industry transition is slated to create nearly 100,000 new green
jobs across various sectors.

ESG Compliance: Industrial and commercial operators are rapidly aligning
procurement and vendor practices with these targets to satisfy national ESG
reporting requirements. @ www.emerald.com +1
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ACTIVITY 3: GROUP EXERCISE —~ MATCHING REAL PROJECTS TO CCE PILLARS

Objective: Reinforce understanding of the four CCE pillars by connecting them to real Saudi initiatives.

INSTRUCTIONS SUMMARY

(1) FORM GROUPS (2) Task (3) GUIDING QUESTIONS (4) ourpur
Divide into four groups. e Review project * What & the project’s main mechanism Create & visusl map
& Each group gets 8-10 descriptions snd & for addrussing carbon? placing each initintive
project cards or this match each proect + Could a single project fall under under the correct pillar
project matric to one CCE prilar, multiple pilars? and present for
» What assumptions must bo true for S mirutes.
this project to sucosed?
PROJECT MATRIX - 9 REALISTIC KSA PROJECTS
JECT TIVE DESCRIPTIO PRIMARY CCE PILLAR
A o LB s (PLACE YOUR MATCH)
o . Sakaka Solar Plant Utility-scale solar PV plant supplying e )
!Qf (Al Jouf Province) electricity to the grid and displacing ] REDUCE ]

]
By

Energy Efficiency Program
(Buildings & Government)

Aramco CO,-EOR
(Enhanced Oil Recovery)

NEOM Green Hydrogen
for Ammonia

Algae-Based CO,-to-Biofuel
Research (KAUST)

Sadara Chemical Recycling
Pilot (Plastics to Feedstock)

fossil-fuel genaeration,

National program to improve efficiency g
in public bulldings (HVAC, lighting. | REDUCE ]
insulation, controls).

Ijoct captured €O, toenhance oilrecavery  (* ppygp |
from existing reservoirs.,

Produce green hydrogen using renewables i
and use it 1o make green ammonia for |

export and local use. '

REUSE

Use algae to convert captured CO,

into biofuels and valuable bioproducts. RECYCLE

Coavert plastic waste into chemical
feed ks to produce new materials.

RECYCLE

Aramco CCUS Project
at Hawiyah

Saudi Green Initiative -
Afforestation & Restoration

Waste-to-Energy (Riyadh
Waste Management Project)

Capture CO, from gas processing
facilities and store it in deep saline
aquifers,

REMOVE

Planting 108 trees and restoring degraded
lands across the Kingdom. REMOVE
Conwvert municipal solid waste into electricity
and heat through advanced incineration
with energy recovery.

REDUCE

THE FOUR CCE PILLARS

© £ (4
.\J ‘)
REDUCE REUSE RECYCLE
Reduce emissions. Reuse OO, or resources Recycle waste or CO,
a1 1he souce Brough for preductive IO new matenisls,
efficiency, clean enevgy applcations and fuels or products.
and precess imp s dect valum

2

REMOVE

Remave CO, from the

atrmosphere asd store
it duraibly in snks.

WHY THIS PILLAR? (KEY MECHANISM)

Displaces natural gas/diesel power generation,
reducing CO, emissions at the source.

Lowers energy demand and associated emissions
through efficiency improvements.

CO, is reused as an input to increase oil
production and reservoir performance.

Hydrogen (from water) is reused to create
ammonia—a zero-carbon energy carrier.

CO, is recycled into fuels and chemicals
through biclogical conversion.

Waste plastics are recycled into usable
chemical feedstocks.

CO, is captured and permanently stored
underground, removing it from the atmosphere

Trees absorb CO, from the atmosphere
and store carbon in biomass and soils.

Reduces methane from landfills and displaces
fossil-based electricity with recovered energy.
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CIRCULAR CARBON ECONOMY

Building a sustainable future for Saudi Arabia

o CAPTURE
Capture CO, emissions
from industrial sources,

power generation and
direct air capture,

THE CIRCULAR
(5] > CARBON ECONOMY

CAPTURE. UTILIZE, TRANSFORM.

CREATE VALUE

CREATE VALUE. REPEAT. TRANSPORT
& REPEAT = E & STORE
Create economic Safely transport and
value, reduce emissons ( 'll ) store CO, using
and reinvest to close N ./ advanced infrastructure
the carbon loop. and geological storage.
o 9 Chemicals
& Materials
TRANSFORM UTILIZE Fook &
& INNOVATE Convert captured CO, o efuels
Invest in RAD and Into products, materials
scale innovative and fuels that power e :uala'\o
, terials
solutions to expand industries and
carbon conversion overyday life. Food &

pathways. Agriculture



CARBON CAPTURE, UTILIZATION & STORAGE (CCUS)

A STRATEGIC ADVANTAGE FOR KSA. A SUSTAINABLE FUTURE FOR THE WORLD.

ECONOMIC COMPARISON (2030€)

ANNOUNCED EST. COST OF STORAGE POLICY & SUPPORT
COUNTRY CAPACITY CAPTURE POTENTIAL ENVIRONMENT
(Mtpa CO,) (USD/TON CO,)
UNITED STATES ~80 45 - 65 EXCELLENT STRONG
CHINA ~50 40 - 60 MODERATE STRONG
CANADA ~30 45-70 EXCELLENT STRONG
AUSTRALIA ~25 45 - 65 EXCELLENT MODERATE
NORWAY ~10 50-70 EXCELLENT STRONG
SAUDI ARABIA EXCELLENT IMPROVING
(PROJECT PIPELINE) | ~8-10 25 - 45 (LARGE GEOLOGICAL ' (RAPIDLY ADVANCING)
S| 1 S e oo SRR T
—_— e —
( WHY KSA HAS A COST ADVANTAGE ‘ COST TO CAPTURE CO, (USD/TON CO;)
TH _ 4565 2=
+ Low-cost energy 282 Large storage potential 40-60
25-45
'* Centralized CO, hubs & Proximity to export markets
KSA CHINA us EUROPE

ECONOMIC OPPORTUNITY
CCUS market potential for KSA

$50 - $100B+

by 2035

CO, EXPORTS
Export up to

50 - 100 Mtpa CO;
by 2035 to global markets

INDUSTRIAL COMPETITIVENESS

Enable cleaner production in cement, steel,

chemicals & power - protecting jobs and
exports

EMISSIONS REDUCTION
Avoid up to

200 - 300 mt CO,/yr

by 2035

JOBS & VALUE CREATION

Free high-skilled job:
igh-s jobs across
40:000+ the CCUS value chain

THE UPSIDE FOR KSA .

KSA COMPETITIVE
ADVANTAGES

v’ Abundant energy
resources

v/ Strategic location
between Asia, Europe
& Africa

v/ Vast storage
potential in
saline aquifers

v/ Existing industrial
base & infrastructure

v/ Strong government
commitment &

21



HOW CO, IS CAPTURED

Capturing today. Securing tomorrow.

1. INDUSTRIAL SOURCES 2. POWER GENERATION 3. DIRECT AIR CAPTURE (DAC)

Co, CO,

Clean air
out
Flue gas ' ﬁ ; @ . ﬁ ’
from industrial High purity '2‘:;’ gas High purity High purity
- comco, i -~ plantw CO; Capture b o Co; €O, Capture co, co,
(Absorption / pra (Absorption/ ~ Compression (Adsorbent Compression
MMWmP‘b" /) Adsorption / materials)
embranes Membranes)
( 7| J
4. TRANSPORT
oy "
Pipeline Ship Truck
5. PERMANENT STORAGE 6. UTILIZATION (OPTIONAL)
CO, is injected deep s Captured CO, can
underground into suitable & be used as a valuable
geological formations 2 resource in various
(in depleted oil & gas reservoirs m industrial and
or saline aquifers) for commercial

permanent storage. E-FUELS CHEMICALS BUILDING BEVERAGES AGRICULTURE applications.
MATERIALS



SAFE CO, STORAGE: ADVANCED INFRASTRUCTURE & GEOLOGICAL STORAGE

Capturing today. Storing safely. Protecting tomorrow.

5. MONITORING & VERIFICATION
« CO; reception, compression * Pipelines (onshore/offshore) « High-integrity well design
and treatment * Shipping « Cemented and cased g
* Quality assurance & metering « Truck transport « Continuous pressure monitoring Seismic surveys
: track subsurface
changes.

Pressure monitoring
ensures well
4 :
and formation
TRAPPING MECHANISMS integrity.

Structural trapping
RESERVOIR ROCK

ﬁ under cap rock l! Groundwater
Porous and permeable 1 : L Residual trapping monitoring protects
formation that stores CO,. ' in rock pores overlying aquifers.

Solubility trapping
dissolved in formation :
e 0 Satellite & surface

. ; {3\ monitoring for
Mineral trapp Q
gty ﬁ‘ long-term oversight.

CO, STORAGE ZONE

CO, is trapped in the pores
of the rock.

BASEMENT ROCK lo<.:ked inas solfd
Solid, impermeable rock minerals over time

provides additional
security. 6. SAFETY BY DESIGN

(P site selection & geological assessment
(©) Engineered well integrity

(“) Robust monitoring & verification

(@) Regulatory oversight & reporting

@ Long-term stewardship
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TURNING CO; INTO SOLUTIONS

From Emissions to Products. Powering Industries and Everyday Life.

3. CONVERSION TECHNOLOGIES 4. PRODUCTS 5. POWERS INDUSTRIES
& EVERYDAY LIFE

Transform CO, using advanced technologies

2. CO, CAPTURE
& PURIFICATION

INDUSTRIAL
FACILITIES

Capture technologies
remove CO, from
emissions or air.

DIRECT AIR
CAPTURE

Purification & compression
deliver high-purity CO,
for conversion.

CHEMICAL CONVERSION

CO, reacts with other molecules
to create valuable chemicals.

ELECTROCHEMICAL CONVERSION

Electricity drives CO, conversion
into fuels and chemicals.

THERMOCHEMICAL CONVERSION

High temperatures convert CO,
into syngas and other intermediates.

BIOCONVERSION

Microorganisms or enzymes
convert CO, into bio-based
products.

> @

> @y

CHEMICALS

e.g., Methanol,
Ethylene, Acetic Acid

BUILDING
MATERIALS

e.g., Carbonates,
Cement, Aggregates

FUELS

e.g., E-fuels, Methanol,
SAF, Synthetic Diesel

POLYMERS &
PLASTICS

e.g., Polycarbonates,
Polyols

FOOD & CONSUMER
PRODUCTS

e.g., Food Additives,

Personal Care Ingredients

—

—>

l

|

i,

Industrial
Manufacturing

Raw materials for
countless products

Construction
& Infrastructure

Stronger, greener
buildings and roads

Transport
& Mobility

Cleaner fuels for
air, land & sea

Consumer
Products

Everyday items

we use and trust

Energy
& Utilities

Reliable, low-carbon
energy solutions
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NATURAL SEQUESTRATION: NATURE'S POWER TO STORE CARBON

Afforestation, Soil Carbon and Ocean Sinks - Working Together for a Sustainable Future

1. AFFORESTATION & REFORESTATION 2. SOIL CARBON SEQUESTRATION 3. OCEAN SINKS

Trees absorb CO, from the atmosphere Healthy soils capture and store CO, in organic Oceans absorb CO, from the atmosphere.
through photosynthesis and store carbon matter, improving soil health and productivity. Carbon is stored in marine biomass
in biomass and soils. and deep ocean waters.

Surface absorption
CO, dissolves in surface
waters

i Crop
s residues ‘\ > +U biomass

Biological pump
Marine plants and plankton
capture carbon

SOIL
ORGANIC
CARBON \
Organic | Cover crops |
¥ amendments j & diverse
(compost, macure) rotations |

Carbon stored /? Carbon stored |
in biomass N0 in forest soils |

Deep ocean storage
Carbon is transported to
deep waters and sediments
for long-term storage

(trunks, branches, and litter
leaves, roots)

. KEY ACTIONS _ KEY PRACTICES KEY SOLUTIONS
+ Planting new forests » Reduced tillage » Agroforestry
+ Restoring degraded lands + Cover cropping « Crop rotation + Protect and restore coastal ecosystems

(mangroves, seagrass, salt marshes)
= Support ocean health and productivity

Protecting existing forests » Organic amendments + Managed grazing
» Promoting native species diversity
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THE 5 KEY GLOBAL DRIVERS OF

ENERGY SYSTEM TRANSFORMATION

Powering a secure, sustainable and prosperous future for Saudi Arabia and the world.

’\\

4 . DECARBONIZATION
Transitioning to low-carbon
energy systems to achieve
Lo net zero and protect

y ‘—' i our planet,

Five Drivers. One Transformation.
Different perspectives. Shared responsibility. Better decisions.

DIGITALIZATION

Leveraging data, Al and
advanced technologies to
optimize systems, enhance
efficiency and enable
smarter decisions,

DECENTRALIZATION

Empowering diverse energy
resources and local solutions
to improve resilience, consumer
choice and community
participation,

@

ELECTRIFICATION

Shifting to electric solutions
across transport, bulldings
and industry to improve
efficiency and eliminate
emissions.

ENERGY SECURITY

Ensuring reliable, affordable
and resllient energy systems
to safeguart economies,
support growth and deliver
energy for all.

KAPSARC

Evidence-based
analysis, modeling
and scenario
Insights for
informed
decisions.

—_—

DIVERSE PERSPECTIVES.

1} STRONGER OUTCOMES.

KA CARE

Operational realtties,
cost competitiveness
and impact on
downstream
industries

MINISTER OF ENERGY

National priorities,
policy direction and
long-term value.
AT
] J “‘.r‘ M )

RESIIJENT
SUSTAINABLE.
TOGETHER,

NRRC
Protecting vuinerable groups
and ensuring a just and

inclusive transition

SEEC

Economic efficiency,
competitiveness
and private sector
perspective,

SERA

Market structure,
regulation and
fairmess in
enabling the

energy transition.

EEENNNS I Immmn L DR T

TRIGGER QUESTIONS FOR DISCUSSION

DECARBONIZATION

» How can we accelerate decarbonization
while maintaining energy affordability
and competitiveness?

* What are the highest impact actions
to achieve net zero?

DIGITALIZATION

» How can data, Al and digital technologies
unlock value across the energy system?

* What are the key enablers for digital
trust, cybersecurity and capabilities?

DECENTRALIZATION

* How can we scale decentralized solutions
while ensuring reliability and system
integration?

* What policies and business models
best empower local participation?

ELECTRIFICATION
* Which sectors and applications should
we electrify first for the greatest impact?

* How do we build the infrastructure
and skills needed to support
large-scale electrification?

ENERGY SECURITY

* How do we strengthen energy security
in an increasingly complex world?

* What mix of resources, partnerships and
resilience measures should we prioritize?
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One study found that applying Al-

powered digital twin models to
renewable energy facilities could cut
unplanned downtime by 35 per cent
and increase energy production by
8.5 per cent. It also improved fault
detection accuracy by 98 per cent
while reducing energy costs by 26 per
cent.

Other studies indicate similar
cfficiencies could be made in other
sectors. In agriculture, for example,
researchers found that AT could
potentially enable large reductions in
the power used to heat greenhouses,
and predict energy consumption
patterns in irrigation based on factors
such as light and heat, allowing
farmers lo plan walering (o minimise

enersy use.

The differentiator is orchestration. An
unprecedented convergence of new
technologies—digital twins, quantum
computing and physical Al, to name just
three — is making possible a fundamentally
different kind of organization. How will you
translate breakthrough innovations into a
tangible business win?
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Former US energy secretary Steven
Chu once described energy efficiency
as “not just low-hanging fruit” but
“fruit that is lying on the ground”. Yet
despite being cost-effective, this
critical method of decarbonisation is
widely underused.

The process of identifying where and
how energy is wasted is complex and
time-consuming, which is why
technologies and management
practices in this area are not adopted
as widely as they could be. Artificial
intelligence could now be changing
that.

But if complexity is hampering
progress on energy efficiency, it is
something Al is effective at managing.
“Al is really good when you’ve got
complex and highly unpredictable
data,” says Kimmins.

In factories and other large industrial
operations, he explains, sensors
attached to every piece of equipment

generate large volumes of data that Al

can use to identify inefficiencies in
equipment or processes.
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ARAMCO: PROGRESSING TOWARDS A
CIRCULAR CARBON ECONOMY IN KSA

Transforming carbon into value. Powering a more sustainable future.

Aromcao is leveraging our scale, technology and partnerships to cloze
the carbon loop —reducing emissions, reusing carbon and creating
new opportunities for the Kingdom and the world.

OUR VISION

r\ A Orwetay Cevbon Economy Sy
' thut swpports a lourer: cevbon y /c.(s

future wivls oresting voloe

for gonerations to coma. e J'

CAPTURE

Cepturing CO, emissions
from oor oporstions
and Incdlustrial sources.

OUR APPROACH s ALt e sl e
& REPEAT CARBON ECONOMY
(3)( INNOVATE Delivening low carton CAPTURE UTILUZE. TRANSFORM. ;RSA#;PEORT
( ’ Ocwwico end depicy products and volteions CREATE VALUE. REPEAT.
brealaheough techaoiogies [hat cupport econarvic Solely tranepor ting
fo convert ond rowae carfion. grondh and s more and etering CO, csing
puotsinsble farure. /‘) pioaiinas and suvanced
peolagicad storage.

COLLAEORATE M1 | l
@ Pextrver soroas lnchactriae,
government,, and acodomis -

lo soalo solations.

INVEST
ﬂ/h/'ﬂ ARGoRts ool fo i iapint TRANSFORM UTILIZE & Chmmients
cppoctunities thet drive & INNOVATE Uning capbared CO, & Mutorois
the enerpy trocation . ae a foedmodt to
Itwesting In PAD ard Lo moke ewold products onas
OPERATE RESPONSIBLY technology to convert Y and foale e
@ Apply tha higbort HSE etendands carbon Ints gh \ralue o Buliding
and mirdimire envivonmanty prodocts and poluions. @ Matecols
Inopaet.
Fewd 8
o CREATE VALUE Agricu e

r‘m‘\ Tum carbon inta producis

o sedunions thot bunele
poopie, the oconcrry
and ths plamat.

OUR PROGRESS

aramco

whore onorgy ks oooor tunity”

WHERE WE CREATE VALUE

LOW CARBON FUELS

Lower carbon foob for
Irensgortetion, shigping
and avieten.

CHENICALS A MATERIALS
CO, baoed charvicals

and polymors for everyday
prodacts.

DUILDINO A BETTER FUTURE b‘

Low carlbon bulding
moteriats for sntnirable
Infrastrocture and ciites.

FOOD & ACKCIATURE
Ivnewotive satctions to
support food srourity
and wuxluineble faraing

OUR COMMITMENT

Advaencing iwnovation. Acting todazy.
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ARAMCO AND THE CIRCULAR CARBON ECONOMY

Manage carbon through Reduce, Reuse, Recycle and Remove.

v\ W ~vowrrrw—

WHERE WE CREATE VALUE

1. Capture Separate CO; from an industrial gas stream. } ‘
!

2. Transport and store Compress and transport CO,; inject it into suitable 1
geological formations for permanent storage. i

3. Utilise Use captured CO, as an input where there is a 1
suitable market. i

4. Transform and innovate Develop technologies that convert CO, into '
useful products. i

5. Create value and improve = Measure emissions performance, costs and 1
product demand; improve the next cycle. (

How the 4Rs fit

REDUCE REUSE RECYCLE
Efficiency, methane control Use captured CO, directly Convert CO, into 1
and low-carbon power. in suitable processes. chemicals or mate

Examples are illustrative, not a list of confirmed Aramco projects. Carbon benefits depend on lifecycle emissions;

LOW CARBON FUELS

Lower cerbon fcoh for
Irensgortation, shicping
and avieten.

CHNENICALS A MATENALS

CO, baocd cbemicals
and polymeors for everyday
prodacts.

DU\LDINO A BETTER FUTURE b‘

Low cerloon bulding
moterials for suntatrsble
infrastructure and chies.

FOOO & ACK CIATURL

Mnsinotivo safctions to
suppart food stourity
and sxtainieble faraing
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NEOM: A GIGA-PROJECT FOR A ZERO-EMISSION FUTURE

A Vision in Action. A Model for the World.

Population (Target) 100% Hydrogen Net Zero Al-Driven City
NEOM is Saudi Arabia's giga-project and a living laboratory for sustainability, 1 Millions Renawable energy  Key energy carrier  Emissions across ol Smant systems optimize
by 2030s by design and export sectors Svery MoUCE

energy, hydrogen, and smart technologies.

1. NEOM: A ZERO-EMISSION CITY OF THE FUTURE

NEOM integrates innovation, sustainability, and circularity to bustd one of the world's
most advanced sustainable urban ecosystems.

i

2. SAUDI CCE DIPLOMACY CONTEXT

wa Hydrogen-Based Public Transport CCE Pillars:
FCEV {fusl cell electric vehicles) and hydrogen-powered buses, P Bt
OWOW  (c/ricc. and logistics form the backbono of cloan mobilky. CEONFN G20 G20 LEADERSHIP IN 2020 GLOBAL PARTNERSHIPS & CLIMATE DIPLOMACY
* During its 2020 G20 Presidency, Saudi Arabia « International Energy Agency (IEA): Collaborative
0. Zero-Waste Construction CCE Piltars: championed the Circular Carbon Economy (CCE) initiatives on emissions measurement, clean energy
é‘ ‘ Circular construction practices, medular building, local sourcing, @ B X Q agendis transitions, and energy data transparency.
and waste-10-resource systems ensune minimal waste SR International R able Ener 7
L7 ? — . enew. gy Agency (IRENA):
and maximum reuse. The CCE fram.ev'tork v:las fotmahAzed in the " Partnarains 5 acale n able aneray. oreén
G20 Energy Ministers’ Communiqué, recognizing hydrogen, and capacity building.
tont its role in achieving energy security, economic
r Al to Optimize Energy Flows CCE Pillars: s o by + Saudi Arabia's Role: Bridging producers and
m Artificial inteligence and digital twins balance supply and demand o growth, and environmental sustainability. e ol e sl
:::&::m "' X RO MR W WA oy @ / &2 Q = This was the first time the CCE concept was and advocating for 8 just and inclusive transition
' officially endorsed at the multilateral level. through CCE diplomacy
Carbon-Neutral Urban Design CCE Pillars:
Compact design, passive cocling, regenerative landscapes, CCE Diplomacy Mission: Build global trust, enable technology collaboration, ﬁ % /)
A IR ~ ( ) - : : & IRENA
and nature-positive solutions create a city that enhances @ G { 3 Q CJ and aceelerate climate action while safequarding national development priorities. G20 leq Ve

blodiversity whie staying carbon neutral.

3. DISCUSSION PROMPTS FOR PARTICIPANTS
TAKEAWAY

.. ® How does NEOM integrate multiple o What message does Saudi Arabia e Can the CCE framework be a “third way"
l“ CCE pillars simultaneously? send globally by championing that balances global decarbonization NEOM demonstrates ""“’"“’ CC_E
the CCE model? with national sovereignty? SIS WINS MDRION i i
. z creating a replicable model for cities,
Consider hw r“.EOM uses R@ce, Reuse, Re(;ycle. Thirk about leadership, responsability, innovation, Discuss how CCE supports energy security, conomic industries. and nations to achieve a
and Remove ol its energy, mobility, construction, and the ability to deliver real-world, scalable solutions diversification, and climate goals without compromising sustainable, resilient, and prospereus
A A RN SyStan. for climate and development. national interests. future.

© REDUCE g REUSE & RECYCLE e REMOVE

{3 NEOM is more than a city—it is Saudi Arabia's commitment to a Circular Carbon Future and a better planet for all. VISION “CE IN PRACTICE | IMPACT FOR GENERATIONS




DEMAND SIDE MANAGEMENT

REDUCE

Use less energy

DEMAND SIDE
MANAGEMENT

Use energy at

different times
The right energy,

used at the right time,
in the right way.

MODIFY

Change the way
energy is used

WHY IT MATTERS

Reduces peak demand
and overall energy use

Lowers energy costs
for consumers

Defers infrastructure
investments

Improves grid reliability
and resilience

Reduces emissions
and environmental impact

QOO0 ®

KEY STRATEGIES & TOOLS

Time-of-Use (TOU) Pricing
Incentivize lower usage during peak times

Demand Response (DR)

Adjust or reduce demand in response to
incentives or grid needs

Energy Efficiency
Use efficient equipment and processes
to reduce consumption

Smart Controls & Automation
Optimize energy use with smart
thermostats, sensors and controls

Behavioral Change
Encourage energy-saving behaviors
through awareness and feedback
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WHAT ARE DIGITAL GRIDS?

Digital grids leverage advanced technologies,
real-time data and automation to monitor,
predict and optimize power flows across
the network.

Sensors and loT devices provide
end-to-end visibility.

TP  Advanced Analytics & Al
Forecast demand, detect faults
v and optimize operations.

Automation & Control
@ £ Self-healing networks and automated
a response to events.

Cybersecurity
Protecting critical infrastructure
and customer data.

N'/’ Real-time Monitoring
&
A

DIGITAL GRIDS AND DEMAND-SIDE MANAGEMENT

SMARTER GRIDS. EMPOWERING CONSUMERS. SUSTAINABLE FUTURE.

VISION d__u¢

THE DIGITAL GRID ECOSYSTEM

RENEWABLE
GENERATION

SMART
TRANSMISSION

* Wide area monitoring
* Dynamic line rating

SMART

DISTRIBUTION

* Automated switching

* Fault detection & isolation
* \'ot/VAR optimization

DIGITAL CONTROL CENTER
Reul-tiow operations,
u@bmﬂmw

-~ DISTRIBUTED
ENERGY RESOURCES
Storage, DERs and
microgrids

CONNECTED CONSUMERS
Engaged and empowered
through digital tools

DEMAND-SIDE MANAGEMENT (DSM)

Empowering consumers to make smarter energy
choices and actively manage demand.

( L \  Load Shifting
; {ﬂ Move cnergy use to off-peak poriods

Demand Response
I a :

. Incentivize customers to reduce or
shift usage during peak times

Energy Efficiency
Use less energy through smarter

devices and behaviors

- Dynamic Pricing
Price signals that reflect real-time

supply and demand

Customer Engagement
4 ”
: 6 Apps and platforms that provide
= insights and control
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DIGITAL GRIDS & DEMAND-SIDE MANAGEMENT

m

THE IMPACT

Ny -/ [/ ]
(7T

Deferred Investments AT,

@ Lower Peak Demand \>
Lower Energy Costs \ TR,
s A o <A
‘ Reduced Emissions TN | ‘.-‘it W
ﬂ, Improved Reliability ¢ o N
[

A SMARTER, CLEANER, STRONGER ENERGY FUTURE

MUY, Enable innovation, P\ Modemize grid, =7  Ssecure, interoperable ‘R’  Government, industry (D)  Build skills and
protect consumers deploy smart and scalable and academia working foster a culture of
and ensure fairness technologies solutions together imnovation



DIGITAL GRIDS & DEMAND-SIDE MANAGEMENT

@ ) STRATEGIC ALIGNMENT

¢ How do digital grids and DSM support KSA's
Vision 2030, SGI and Net Zero 2060 goals?

¢ What should be our top 3 strategic priorities
over the next S years?

€} CONSUMER & SOCIETY

¢ How can we better engage and empower
consumers to participate in DSM?

000

e What incentives or programs will drive
lasting behavior change?

E) TECHNOLOGY & DATA
@ ¢ What digital technologies and data capabilities
will deliver the most value?
¢ How do we ensure cyberseurity, data privacy
and system interoperability?

n GRID OPERATIONS & FLEXIBILITY
ﬁ\ e How can we use digital tools to enhance
grid flexibility and reliability?
e What investments are needed to modernize

the grid for the future?

B POLICY, REGULATION & MARKET
% ¢ What policy and regulatory changes are
needed to enable DSM at scale?
e How can market mechanisms encourage
floxibility and innovation?
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INTEGRATING LARGE-SCALE

SOLAR & WIND ENERGY

INTO THE NATIONAL GRID

GENERATE
Large-Scale Solar
& Wiod Farms

Copturing Saudi Arebla's
Mbundont solar and wiod

resources.

COLLECT & STEP-UP
Trantmission
Infrastructure

| Pouvier is coflfected and
stepped up at on she
substations.

TRANSMIT
High-Voltage
Transmission Network

Cloan energy Is tromamitted
cfficiently over long datances
theough the national orid.

A Ve W%t e

b7

ey
{ XX

Vg,
[ )}

INTEGRATE & BALANCE
Orid Mansgement
& Energy Storage
Orid Automation
Advanced grid manogement 8 Oig'lcevon
and storage balance popply
and derand in real time.
Enorgy Storage

[Besrooriors, Pumpad Nydro)

© | &2 | &

Forecasting &
Dorvend Managomon

55
V

Flactir 8 Raiiabio
Oyparstions

DELIVER
Reliablo Cloan Energy
to Power the Nation

Rollotile, eurteinable olectricity
poviers homes, Industries,
commuon ties and [uels

economic growth.
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Ireland just got a bright glimpse of its
clean-energy future, and it came from the
sky. During a sunny spell, utility-scale
solar supplied a record 37.06% of national
fuel demand at 2:30 p.m. on May 24,
according to Green Collective data cited by
Solar Ireland.

That should be great news for households,
businesses, and anyone worried about
imported fossil fuels. But Solar Ireland is
warning that the country may be letting
too much clean electricity slip away

because grid upgrades, storage, flexibility,

and day-to-day system operations are not

moving as fast as solar generation itself.
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UTILITY-SCALE ® DISTRIBUTED ENERGY MODELS

Two Approaches. One Goal: Affordable, Reliable, Sustainable Energy for All.

-
-f;”v

—t

UTILITY-SCALE ENERGY MODEL

Centralized. Large-Scale. Grid-Driven.

wh K

Centralized High-Voltage
Generation Transmission
SCALE & CAPACITY

RELIABILITY & CONTROL

COST STRUCTURE

INFRASTRUCTURE NEEDS

FLEXIBILITY

RESILIENCE

ENVIRONMENTAL IMPACT

C0OD00O

Ly ¥
Sl
= =

Centralized One-Way Power
Grid Operation Flow

Large plants deliver power to
millions; economies of scale.

Proven reliability with established
operations and grid management.

Lower cost per unit at scale;
high upfront capital investment.

Extensive transmission & distribution
networks; long lead times.

Less flexible; slower to adapt to
changing demand and technologies.

Vuinerable to single points of failure
and extreme events,

Can integrate large-scale renewables
but needs land and water resources,

BOTH MODELS
ARE IMPORTANT

Energy Security
Affordability
Sustainability
Innovation

Economic Growth

[ R S

Energy Access

The nght mix - today and
tomarrow -~ depends on

technology, gegoraphy.

policy and people.

‘2’" >

DISTRIBUTED ENERGY MODEL

Decentralized. Flexible. Customer-Centric.

ae @
Distributed Energy Storage
Generation & Flexibility

@ SCALE & CAPACITY

RELIABILITY & CONTROL
COST STRUCTURE
INFRASTRUCTURE NEEDS
FLEXIBILITY

RESILIENCE

ENVIRONMENTAL IMPACT

CQ0OO0®

"\
o
Smart, Local

Grid Management Flow

Modular and scalable; empowers
communities and businesses.

Local resilience; less impact from
centralized outages.

Lower upfront for small-scale;
costs depend on technology mix.

Reduced need for long-distance

transmission; leverages existing assets.

Highly flexible; adapts to local needs
and new technologies.

More resilient; diverse and
distributed resources.

Enables high renewable penetration
and lower local emissions.

TRIGGER QUESTIONS FOR DISCUSSION

‘@

STRATEGIC DIRECTION

+ What is the optimal balance between
utility-scale and distributed models
for KSA's future?

+ How do these models align with
Vision 2030 and Net Zero 20607

COST & VALUE

+ What are the total system costs of
each moded over the long term?

* How do we ensure affordability
while driving innovation?

RELIABILITY & RESILIENCE

+ Which mode! better ensures energy
security in the face of climate risks
and cyber threats?

* How do we strengthen grid resilience
across all regions?

SUSTAINABILITY & ENVIRONMENT

« Which model enables faster
decarbonization and higher renewable
integration?

+ What are the land, water and
biodiversity implications?

PEOPLE & COMMUNITIES

* How do we empower communities and
create local jobs and industries?

+ What skiis and capabdities are neaded
for each transition pathway?

POLICY & REGULATION

* What policies and market designs
best support the right mix of both
models?

« How do we enable private investment
and fair competition?

COLLABORATION & GOVERNANCE
* How can stakeholders coliaborate to
plan, invest and operate together?

* What data, standards and oﬁgnance
frameworks are needed?



General Electric nuclear reactors. According
to Constellation Energy, one of the
contractors responsible for the plant, the pair
of reactors has an output of 2,646
megawatts, which generated 21,944,000
MWh (megawatt-hours) of electricity in 2025.

Towards the solar energy side, a single solar
panel from Tesla that sits right on top of your
house generates up to 420 watts of
electricity, or about enough to power a small
refrigerator.

One megawatt is 1 million watts. So, doing
the math, it would take more than 2,380 Tesla

solar panels to generate one megawatt of

electricity. A single reactor at Peach Bottom
makes 1,323 megwatts. That means it would
take 3.15 million Tesla solar panels to cover

the output of a single nuclear reactor.
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Core
components

of a grid
P169

Component

Smart Meters

Supervisory Control and Data
Acquisition (SCADA)

Advanced Distribution
Management Systems (ADMS)

Sensors and loT Devices

Big Data and Al Platforms

Communication Infrastructure

Function

Provide real-time consumption data, enable
dynamic pricing and remote control

Monitor and control grid operations from
central platforms

Optimize voltage control, load balancing, and
fault detection

Measure grid conditions (voltage, frequency,
temperature) at multiple points

Predict demand patterns, renewable
availability, and fault risks

Use of fibre optics, 5G, and wireless mesh
networks for rapid data transfer
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Adopter Characteristics

Category

Innovators Risk-takers, technologists, early testers, often

Innovation
Adoption

involved in pilot projects

Early Opinion leaders, trendsetters, willing to try new
Adopters technology based on proven benefits

Lifecycle
P174

ARG ETLI(AAE Pragmatic users, adopt once benefits and reliability
are visible

EICAG BT Sceptical users, adopt under pressure or regulatory

iIncentives

Laggards Traditionalists, resist change until necessary

41



- TECHNOLOGY READINESS ACROSS THE ENERGY TRANSITION SPACE

From Innovation to Impact: Building the Technologies of a Sustainable Future

THE
TRL SCALE

9 Levels of

Techne

Readiness

BASIC PRINCIPLES
OBSERVED

TECHNOLOGY READINESS
ACROSS THE ENERGY

TRANSITION SPACE

RENEWABLE POWER

~
ENERGY STORAGE

Sclar PV, Ongtome Wind
Ctfishome Wind. Convertrated
Sclar Power (C59)

L-lon Batteres, Maw Batteries,
Pumped Hydra, Ther=al Storege.
Hydroges Stonge

@ s s Growy bydroge, S Hydvogen.

Aqvvarda o Fusis, Methasel

@ CARBON MANAGEMENT CTUS et Ax Cagtime DAGE,

BECCS, Cotan N AGRTY

mn E
&IQ ENERDY SYSTEMS & ALEXBLITY St

N
733 NUCLEAR & ADVANCED

Poewr Aee X, Virtus! Mewet Farts

G 18+ Macioer, Srmal Modular
Reactzn (SMRY), Fusen

ENABLING TECHNOLOGIES ' © DOssation Advinced

Matwrak, Servore, Rolbotas

2]

TECHNOLOGY
CONCEPT
FORMULATED

©

EXPERIMENTAL
PROOF OF
FOMCEPT

Analytical and
expenmental
proof of concept
established.

O

TECHNOLOGY
VALIDATION IN
LAB

S
o
-

Componaent andlor
breadboord
validated in
laboratory.

(5]

VALIDATION IN
RELEVANT
ENVIRONMENT

Valdation in
relevant ervironment
(simulated or
real workd).

6]

DEMONSTRATION
IN RELEVANT
ENVIRONMENT

Prototype
demonstrated in
redevant ervironment

7

SYSTEM PROTOTYPE
DEMONSTRATION IN
OPERATION

(N

System prototype
demanstration in
aperational
environment.

Q

8]

SYSTEM COMPLETE

AND QUALIFIED

Systom complate
andd qualified
through test and

Commercialzing

Eacty
Camemarziol | Emerging

Piwt | Demenstration
Scalirg Up
Early Development

Rap iy Advancing

(9]

ACTUAL SYSTEM
PROVEN IN
OPERATION

@

Aztual system
proven n operabional
envwronment

(Fully deployod).
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Examples -
Adoption

Lifecycle
P175

Technology

Adoption

Stage

KSA Context

Rooftop Solar Early Pilots in residential areas; limited due to
Adoption policy and awareness
Utility-scale Solar Early Majority | Strong deployment through NREP projects like
Sakaka and Sudair
Green Hydrogen Innovator NEOM project under development; not yet
Phase commercially deployed
Smart Meters Early Majority | Nationwide rollout by SEC complete; now
enabling DSM strategies
EVs and Charging Early Initial adoption with incentives and
Stations Adoption infrastructure underway
Small Modular Innovator Under technical evaluation as part of SNAEP
Reactors Phase
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TECHNOLOGY READINESS LEVEL (TRL) SCALE
AND ITS APPLICATION TO ENERGY INNOVATION

1 (2 o 4 (5 (6 7 (8 (9

BASIC TECHNOLOGY EXPERIMENTAL TECHNOLOGY TECHNOLOGY TECHNOLOGY SYSTEM SYSTEM ACTUAL SYSTEM
PRINCIPLES CONCEPT PROOF OF VALIDATION IN VALIDATION IN DEMONSTRATED PROTOTYPE COMPLETE AND PROVEN IN
OBSERVED FORMULATED CONCEPT LAB RELEVANT IN RELEVANT DEMONSTRATION QUALIFIED OPERATION
ENVIRONMENT ENVIRONMENT IN OPERATION

KSA READINESS ASSESSMENT FOR KEY ENERGY INNOVATION AREAS

(Rated on a scale of 1 to 5*)

INNOVATION AREA

SOLAR PV

WIND ENERGY

GREEN HYDROGEN

CARBON CAPTURE,
UTILIZATION & STORAGE (CCUS)

ENERGY STORAGE
(BATTERIES)

SMART GRID &
DIGITALIZATION

CIRCULAR CARBON
ECONOMY (CCE) SOLUTIONS

NUCLEAR ENERGY

BABDH O E

* 1 = Initial / Research 2 = Emerging

DESCRIPTION

Utility-scale solar and PV manufacturing, cost reduction, and deployment at scale.

Onshore wind deployment and resource assessment,

Electrolyzer technology, production, infrastructure, and export value chains.

Capture technology, infrastructure, storage capacity, and commercialization.

Grid-scale storage technologies and integration.

Grid flexibility, AUML, loT, and digital solutions for energy systems,

Circular carbon technologies, industrial use of CO,, and carbon management.

Nuclear power program development and regulatory readiness.

3 = Developing 4 = Advanced 5 = Leading / World Class

KSA READINESS LEVEL (1-5)

1 2 3 4 5 RATING
o 0 8 .,.'e 4  Advanced
O O @ | & 3  Developing
g O 9|6 O 3 Developing
O © @€ O O 3 Developing
() ‘ (‘ () ':) 2 Emerging
O O O @ C 4  Advanced
O O @ O O 3 Developing
O O @ B 6 3 Developing

KSA is making strong progress in key technologies, with opportunities to
accelerate commarcialization and innovation to reach global lsadarship.
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Aligning TLR’s

with Adoption
Lifecycle P177

Typical Adoption

Phase

Required Action

TRL1-4 | Innovator Government and institutional R&D funding

TRL5-6 | Early Adopter Public-private pilots, regulatory sandboxing

TRL7-8 | Early to Late Majority Scale-up support, incentives, international
standards

TRL9 Late Majority to Full market competition, de-risking through

Mainstream

infrastructure support
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Challenges

P172

Challenge

Data privacy and

cybersecurity

Regulatory gaps

Consumer awareness

Interoperability issues

Investment costs

Implication

Need for secure communication and data handling
protocols

Tariff structures and DSM incentives require policy
updates

Public education on smart meters, dynamic pricing, and
energy-saving actions

Diverse technology vendors must align on common
protocols

Requires sustained public-private investment in digital
and grid infrastructure
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THE ECONOMIC IMPLICATIONS OF
RENEWABLE ENERGY INTEGRATION

Powering Sustainable Growth and Long-Term Prosperity

THE ECONOMIC IMPACT FLOW

©06000

KEY ECONOMIC BENEFITS

LOWER COST OF ENERGY

Falling costs of solar and wind reduce the
levelized cost of electricity, lowering power
sector costs over the long term.

COSTS & CONSIDERATIONS

S UPFRONT INVESTMENT
L& Z  igh iniial capital requi
~ 7 gh initial capital requirements
- for renewable projects and grid

0000006

ENERGY SECURITY RENEWABLE INFRASTRUCTURE  INDUSTRY GROWTH JOBS&SKILLS  ECONOMIC GROWTH el
Recuced refiance on fusl imports and price ENERGY INVESTMENT & GRID MODERNIZATION & INNOVATION DEVELOPMENT & PROSPERITY
volatility improves energy security and stabilizes GRID & STORAGE NEEDS
economic planning

Investments in grid flexibility,
ECONOMIC DIVERSIFICATION storage and digitalization are

Renewables stimulate new industries, supply
chains and investments, reducing dependence

MACROECONOMIC IMPACTS

essential for reliability.

on hydrocarbons. —— . e M
% <] = il [N TRANSITION MANAGEMENT

JOB CREATION & HUMAN CAPITAL ﬁ Managing the transition of the
Creates quality jobs 'BCTO‘I! Wactu.d"g_ GDP GROWTH FISCAL BENEFITS T::DE BMM-A:N-C‘»E PRICE STABILITY PRI”:I:ETSETSME:;?R u workforce and communities
construction, operations, and R&D while Investment in renewables Lower fue! costs froe up Diversified anargy mix dependent on traditional
developing a skilled local workforce. and related industries government resources Reduced fuel imports helps stabilze electricity Clear policies and bankable

boosts GDP and creates for investment in social improve the trade balance prices and reduces projects attract domestic NPy Sector.
INNOVATION & TECHNOLOGICAL ADVANCEMENT multipher effacts programa, infrastructure and strengthen external expesure 1o global fuel and foreign investment
Drives innovation, local manufacturing and across the econormy. and nnovation. economic reslience, price shocks, and unjock new business POLICY & REGULATORY
technology transfer, boosting productivity opportunitien CERTAINTY

and competitiveness.

ENVIRONMENTAL & HEALTH SAVINGS
Lower emissions lead to reduced health costs
and environmental impact, improving quality
of life and productivity.

Stable policies, clear regulations
and long-term visibility are critical
to reduce investment risk.
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= GREEN HYDROGEN @ BLUE HYDROGEN

Techno-Economic and Policy Perspectives A

Two pathways. One goal: A sustainable, secure and competitive energy future for KSA.

TRIGGER QUESTIONS FOR DISCUSSION ()

STRATEGIC DIRECTION
» What role should green and blue hydrogen

GREEN HYDROGEN BLUE HYDROGEN

Produ = ble electricity via slectrolysis, BOTH PATHWAYS Produced fr ural h Carbon Capture and S CCS) : PR
uced using renewable electricity via electrolysis DEIVER roduced from naturel gas with Carbon Capture and Storege ( play in KSA's energy transition?
e i @ Energy Security + How do they align with Vision 2030 and
- - |H)| - Jhﬁ N 6 - - -»> |H| > i ﬁ Net Zero 2060?
a full Ecomamic Growth &
Renewable Electrolysis Green Hydrogen Applications g‘:"""‘ At NoturalGas  Reforming/ Carbon Capture  Blue Hydrogen Applications
Blectricity Storage (Industry, Mobility, & D Gasification & Storage Storage (Industry, Mobility, TECHNO-ECONOMIC
Power, Export) Jobe & Skills Power, Export)

Export « What is the optimal balance between green
Competitiveness

and blue hydrogen in the near, medium and
long term?

« What are the key cost drivers and how can
we reduce them?

TECHNO-ECONOMIC COMPARISON (INDICATIVE TODAY - WILL E

. . g PRODUCTION COST INFRASTRUCTURE & RESOURCES
Lower (falling with renewable cost decline ‘
( 9 ) @ (USD/kg Hy) « What infrastructure is needed for each
s - pathway (power, gas, CO,, water, ports)?
High (electrolyzer CAPEX, renewable, grid) CAPITAL INTENSITY o White should we prioritize investient
and why?
Near-zero (operational emissions negligible) {cg) CARBON EMISSIONS —

High flexibility with power system;

locations need renewable & water @ PECERIOLOGT: MSTORITY

Lowest operational cost (no fuel) @ OPERATING COST

Improving; requires scale &

supply chain build-out @ L e

Strong long-term decarbonization A

and export potential atlll LONG-TERM OUTLOOK
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GLOBAL MARKET OPPORTUNITY

Growing globul demand for clean bycrogen

scross Industries, power and transport.

COMPETITIVE ADVANTAGE

Low-Coet renpwaliie energy, Saegic lecition,

EXPORT PATHWAYS

Export as ammonia, Squid hydrogen or
LOMC wia ppelines, shipping and ports.

STRONG DEMAND CENTERS

Delvering to Asla, Europe and emerging
markets seeking eellable clean energy.

e

rescurces

AFRICA

HYDROGEN AS AN

WHY HYDROGEN?
Versatile Enabies Energy
applications aecarbonzation secunty

&

Ppebnos &
Srunage

&7

SUSTAINABLE
HYDROGEN
FOR PROSPERITY

ENABLING INFRASTRUCTURE
AND ECOSYSTEM

s & © &

Ports & RGO & Standayoe & Potcy &
Shigpng  bwovetion  Cedification  Regudation

Economic
diversification

EXPORT AND DOMESTIC GROWTH ENGINE

Powering Saudi Arabia's Economy. Enabling a Sustainable Future.

Gi

HYDROGEN AS A DOMESTIC GROWTH ENGINE

Driving industrial transformation and economic development

INDUSTRIAL DECARBONIZATION

Ruglace grey Pydeogen and fossil sty in
steel, chemicals, refining and more

POWER GENERATION
Enable Naxible, low ciarbon power and
balance Ngh renswable energy

TRANSPORTATION
Fuml Bagvy-duty rucks, buses, traing
a~d fsture moblity solutiors

NEW INDUSTRIES & JOBS
Build a local Fypdrogen economy, create
high-value jobs and develop talent.

ENERGY SECURITY
Diversify snecgy mix and strengthen
ng-term eneegy resiiencs

TRIGGER QUESTIONS FOR DISCUSSION

® O

5

O © ©

STRATEGIC DIRECTION

* How can hydrogen best suppont KSA's Vision 2030
and Net Zero 2060 ambitions?

« What roke should esports vs. domestic use play
in our hydrogen strategy?

MARKETS & COMPETITIVENESS

+ Which international markets shoulkd we promtize
and why?

* How can we maintain cost kkadership and ensure
long-term competitiveness?

DOMESTIC VALUE CREATION

* Which sectors should be our first movers for
domestic hydrogen use?

+ How do we maximze local content. jobs and
technology development?

INFRASTRUCTURE & INVESTMENT
« What infrastructure (pipelines, storage, ports)
18 reeded acd where should we invest ficst?

+ How can we de-visk investments and attract
private capital?

POLICY & REGULATION

* What polcies, standards and incentives are
needed to scale hydrogen?

* How 0o we enscre safety, sustainadlity and
clear market sgnals?

SUSTAINABILITY & IMPACT

« How do we esume 3 just transition s community
berwfits?

* What are the key environmental and water
considerations?

COLLABORATION & GOVERNANCE

* How can we strengthen collsboration scross
government. industry. ressarch and internationasl
partners?

* What gomermance model will best deliver speed
cocedination snd accountabiity?
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GLOBAL COMPETITIVE HYDROGEN STRATEGIES FOR KSA

Learn. Adapt. Lead. Building a globally competitive hydrogen economy.

KSA OPPORTUNITY - OUR COMPETITIVE EDGE
@ GermaNY @ P AUSTRALIA [ KSA OPPORTUNITY - OUR COMPETITIVE EDGE

Industrial Leadership & Innovation Supply Chain Excellence & Partnerships Resource Advantage & Export Readiness
Abundant Renewable Resources
Focus on Industrial Decarbonization 7% T\, Build Full Supply Chain Capability "N Develop Dedicated Hydrogen Export Zones ::"':‘::f:;::ﬁ::’;’ ;’:;‘:::;"':‘nl’
(steel, cement) ‘ 'a.. \J (generation, shipping, import terminals) [ | with Port and Pipeline Infrastructure ny: 5 9
Streng policy support and funding for _/ Japan is developing end-to-end hydrogen \ /’ Purpose-built export hubs with access to L

hard-to-abate sectors, strong demand supply chalns with strong governmant ports, storage, pipelines and utilities to

creation through reguiation and carbon coordination and private sector execution. lawer costs and de-risk nvestments. Strategic Geographic Location

pricing @ At the crossroads of global trade routes
» connecting Europe, Asia and Africa.

Launch Large-scale Solar and
Wind Hybrid Hydrogen Projects
Abundant renewable resources used for
faw-cost green hydrogen production at

. = i togi
Establishing Hydrogen Valleys /LHZ\H :mx::mwm o“;“
and Innovation Ecosystems \ NH j y rogen
Cluster approach connecting industry, \\_ 2 Active investment in ammonia and LH,

Existing En & Industrial Ecosystem
research, start-ups and infrastructure technologies to ensure safe, efficient T y

Leverage strong energy infrastructure and

in integrated hydrogen valleys. and cost-effective transport utility scale. ndatriol bastfor okt scal-ip.

Align with European Green Import / \\ Deepen Strategic Partnerships for Integrate National and Regional Planning

Standards and Certification Systems | @ | Long-term Offtake Agreements for Export Readiness Competitive Capital & Cost Advantage
Rigorous sustainabaity, traceability and \'/ Securing long-term offtake through Coordinated land use, infrastructure, é Access to low-cast capital and competitive
cartlfication frameworks (RFNBO, EU government-backed agreements and appeovals and workforca planning to energy, land and labor costs.

Taxonomy) build market trust and strong international collaberation, accelerate project delivary.

Strong Government Commitment
Clear vision, enabling policies and active
nvestments driving the hydrogen economy.

KEY TAKEAWAYS FOR KSA KEY TAKEAWAYS FOR KSA KEY TAKEAWAYS FOR KSA
d value chain capabilities « Establish hydrogen export hubs with world-class

xport leade infrastructure
* Leverage renewables and cost advantage

* Secure long-term offtake via strategic partnerships

« Integrate planning acr egions and stakeho



ENERGY PRICING REFORM

Balancing Economic Efficiency, Political Realities, and Environmental Goals
Smart pricing today. Sustainable prosperity tomorrow.

ECONOMIC EFFICIENCY

Allocate resources wisely. Drive sustainable growth,

TRUE COST REFLECTION

Align prices with the true cost of supply
to promote efficient consumption,

FISCAL SUSTAINABILITY

Reduce government subsidies and
reallocate resources 1o priority sectors
like health, education, and Infrastructure.

INVESTMENT & COMPETITIVENESS

Attract investment, boost productivity,
and enhance the competitiveness of
the Saudi economy.

ENERGY EFFICIENCY
Incentivize efficient energy use
across households, businesses,
and industries,

A PATH FORWARD ASSESS & ANALYZE 1
Practical steps for Evaluate ¢

effective reform.

THE RESULT /\/ Sironger Economy
A balanced approach u Efficient markets and
delivering long-term 0 [l sustainable growth,

value for Saudi Arabia.

SOCIAL EQUITY
Protect winesable groups
through targeted suppont

and safety nets,

& ey}
THE BALANCE WE SEEK

Reforming energy prices is about achieving the
right balance for a stronger, fairer, and
more sustainable future for Saudi Arabia.

POLITICAL REALITIES

Fair. Inclusive. Managed for long-lerm success.

) 4

PUBLIC ACCEPTANCE GRADUAL TRANSITION

Engage transparently and Implemant reforms in phases
communicate the benefis 1o ensure stablitty and bulld
clearly and consistently pubiic trust.

DESIGN REFORM 2
Develop a phased pricing

tegy with targeted
SUPPOIt Measures.

STRONG GOVERNANCE
Eotablish dear policies,
regudations, and instoutions
for effective implementation

COMMUNICATE & ENGAGE

Bulld public understanding

through transpecent and

consistent communication.

Resilient Finances O O Social Benefits
Reduced fiscal burden and m Improved services and
better resource allocation. protection for those in need.

IMPLEMENT GRADUALLY

Roll out reforms in stages
with monltaring and
feedback

VISION d__19)

a0 ol dypell GSLaall
KINGOOM OF SAUDI ARASIA

’T
|

ENVIRONMENTAL GOALS

Price for a cleaner future, Protect our planet,

LOWER EMISSIONS

Price signals reduce consumption and
support lower greenhouse gas emissions.,

SUPPORT CLEAN ENERGY

Encourage investment in renewables
and clean technologies.

RESOURCE CONSERVATION

Promote responsible use of natural
resources for future generations.

ALIGN WITH NET ZERO

Support Saudi Arabia's commitment
to net zero by 2060.

REINVEBUR FUTURE 5
Reinvent savings in peaple,
innavation, and clean
onergy solutions,

Cleaner Environment Sustainable Future
Lower emissions and a A prosperous Saudi Arabia
healthier planet. for generations to come.
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ECONOMIC TRADE-OFFS IN Vzls*l‘E;N% dz_g
ENERGY PRICING REFORM 41

Qagaadl el dAsloall
Balancing Affordability, Efficiency, Growth and Sustainability

KINGDOM OF SAUDI ARABIA

Every pricing decision involves trade-offs.
The goal is to balance short-term impacts with long-term value.

LOWER PRICES (Subsidized)
Benefits in the Short Term

THE TRADE-OFF HIGHER PRICES (Reformed)

Finding the right balance for a prosperous Benefits in the Long Term

AFFORDABILITY

Keeps energy affordable for
households and businesses.

SOCIAL STABILITY
Reduces cost-of-living pressure
and supports equity,

ECONOMIC SUPPORT
Low energy costs support industries

POLITICAL ACCEPTABILITY

Easier to implement and maintain
in the short run,

@000

and econormec activity n the near term,

and sustainable Saudi Arabia.

LONG-TERM VALUE

ECONOMIC EFFICIENCY

Encourages efficient energy use and
reduces waste.

FISCAL SUSTAINABILITY
Reduces subsidy burden and frees up
resources for priority investments,

INVESTMENT & INNOVATION

Attracts iwestment in clean energy,
infrastructure and new technologies,

ENVIRONMENTAL BENEFITS

Lower emissions and reduced environmental
impact support a sustainable future,
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THE PRICING REFORM DILEMMA

Balancing Competing Priorities for
a Sustainable Energy Future

THE DILEMMA

How do we set energy prices that.,

MINISTER OF ENERGY

National priorities,

Refiect True Costs and
Drive Sustainability
(Long-Term Goals)

Keep Energy Affordable
and Support Growth
(Short-Term Needs)

+ Protect households
* Support industey

» Economic efficlency
« Fiscal sustainability
* Ensure energy security * Environmental goals

* Maintain social stability

KA CARE y’ X g

Operational realities, ——

* Investment signals

J
Cost competitveness,
The right balance is critical

The consequences of getting it wrong are real

Our Shared Goal

//l' (XX ﬂ

il
Sustainabiity

Strong Economy ~ Social Wel-being

SEEC
Evidence-basod analysis, Economic efficiency,
modeling, and scenaria
insights for informed
decsions, } perspective.

=4

competitiveness,
and private sector

ry

One Decision. Many Perspectives. Shared Future.

Let’s shape the right balance for Saudi Arabia.

SERA

A A L\ Market structure, l
- y regulation, and
> fairness in pricing ‘
-
O outcomes. |
D L e 0 i)

e

D NRrC
Protecting
wulnerable groups
and ensuring a just
and inclusive
transition

TRIGGER QUESTIONS FOR DISCUSSION

STRATEGIC DIRECTION

» What is the right pace for pricing reform in Saudi Arabla?
« What are our non-negotiables vs. areas of flexibility?

* How do we align pricing reform with Vision 2030 goals?

ECONOMIC IMPACT

+ How will different pricing scenarios impact GDP, jobs,
and competitiveness?

+ What are the implications for industries and SMEs?

+ How do we attract investment while reforming prices?

SOCIAL CONSIDERATIONS
« How will pricing changes affect households
and vulnerable groups?
* What safety nets or support mechanisms are needed?

» How do we ensure a just and inclusive transition?

FISCAL SUSTAINABILITY

* How can reform reduce fiscal burdens and improve
resource aflocation?

* How do we balance subsidy reduction with
economic statxlity?

» What is the long-term impact on government finances?

ENVIRONMENTAL & ENERGY TRANSITION

« How does pricing reform accelerate our net zero journey?
+ How do we send the right signals for energy efficiency
and renewables?
+ What are the environmental trade-offs of
different approaches?

IMPLEMENTATION & GOVERNANCE

» What regulatory, institutional, and market enablers
are required?

» How do we ensure transparency and build trust?

» How do we monitor, evaliate, and adapt over time?




Egypt has significantly boosted oil
production in its Western Desert,
increasing output by almost 12,000
barrels per day recently.

Partnerships with companies like Apache
Corporation and Agiba Petroleum have
increased daily outputs, with Khalda
Petroleum raising production by over
10,000 barrels per day.

The use of advanced technologies, such
as Al and aerial surveys, has contributed
to improved efficiency and resource

mapping.

Egypt plans to drill 100 new exploratory
wells by 2026, aiming to further increase
reserves, bolster long-term energy
security, and maintain its role as a
leading regional producer.
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Program Schedule Everyday Sunday June 14 through Thursday June 18 from 8:00 a.m. to 2:00 p.m.

DAY 1 ( Sunday)

Global Energy Landscape and Saudi

Vision 2030

. Review global energy trends
and Saudi Arabia’s strategic
direction.

. Examine how the Kingdom’s
Vision 2030 blueprint drives
energy sector transformation.

. Link international
developments and national
ambitions.

K.A.CARE -Navigating the Energy Transition Program

DAY 2 (Monday)

Policy, Governance and
Regulatory Frameworks

Review the policy and
regulatory frameworks
governing Saudi Arabia’s
energy transition.

Navigate policy and
regulatory complexity.

Discuss solutions to drive
national progressin the
energy sector, from
renewable energy targets and
regulations to climate

initiatives like the Saudi Green

Initiative (SGI).

Investigate the key public
sector stakeholders
(regulators, government
agencies, etc.) involved in
driving the energy transition.

Examine tools used by
government (laws,
regulations, incentives,
tariffs) to shape energy
markets.

Understand how effective
policy design can encourage
renewable energy investment,
ensure grid reliability, and
protect consumers, thereby
creating a sustainable market
ecosystem.

DAY 3 (Tuesday)

DAY 4 (Wednesday)

Lunch from 2:00 p.m. to 3:30 p.m.

DAY 5 (Thursday)

Energy Security and Sustainability The Impact of Alternative Energy Geopolitics and Market Dynamics

. Explore how to balance the
Kingdom’s need for a
reliable, affordable energy
supply with sustainability
and climate goals.

. Review applicable
frameworks such as the
Circular Carbon Economy
and strategies for reducing
carbon emissions while

maintaining energy security.

. Undertake case studies (for
example, integrating solar
and wind projects into the
national grid).

. Assess how to manage the
trade-offs and synergies
between economic and
environmental goals.

Technologies

. Investigate the policy
implications of technologies
shaping the future of energy.

(This includes renewable energy
technologies (solar, wind), energy
storage solutions, green and blue
hydrogen, carbon capture
utilization and storage (CCUS),
nuclear energy, electric vehicles
(EVs), energy storage and other
solutions as part of the energy
mix.)

. Assess how emerging
technologies can be
integrated into Saudi Arabia’s
energy portfolio and what
challenges and opportunities
they bring.

. Cultivate an innovative
mindset to understand the
emerging energy solutions,
and technological change in
their organizations.

(This segmentincludes global best
practices in renewable energy,
using a simulation for maximum
learning impact. MIT En-Roads
and others)

. Analyze external factors
influencing the energy transition,
including geopolitical
developments, international
agreements (e.g. the Paris
Agreement), global oil and gas
market dynamics, and regional
cooperation.

. Discuss scenarios such as
fluctuationsin oil demand,
investments by other nations in
renewable energy, international
pressure for decarbonization, and
how these affect Saudi energy
policy and projects.

. Understand big-picture forces
supports participants to
anticipate risks and leverage
opportunities.

(This theme reinforces strategic

thinking, enabling leaders to factorin

global drivers when planning and
executing domestic energy initiatives.)
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https://www.sgi.gov.sa/
https://www.sgi.gov.sa/

THREE GLOBAL PERSPECTIVES.
BETTER POLICIES. STRONGER ENERGY FUTURE.

Leading independent organizations. Trusted data. Actionable insights.
Supporting countries to design effective, sustainable and equitable energy policies.

IRENA

Intergovernmental Panel on
Climate Change

International Renewable
Energy Agency

International Energy Agency

Secure. Affordable. Sustainable. Renewables for a sustainable Science for climate action.

Together. energy future, Evidence for impact.
FOCUS FOCUS FOCUS
Energy security, markets, technology, Scaling up renewable energy and Assessing the scientific basis of chimate

and policy to ensure reliable, affordable
and clean energy.

KEY STRENGTHS

« In-depth data & market analysis

« Short 10 medium-term ocutiooks

« Policy advice for energy security
and economic growth

KEY TOOLS & REPORTS
* World Energy Outlook
« Energy Policies of IEA Countries

= Net Zero by 2050
» Energy Technology Perspectives

SUPPORTS

Policy makers in [EA member countries
and beyond with practical solutions
and best practices,

©O © 00

supporting the energy transition
worldwide,

KEY STRENGTHS

* Renewable energy data & statistics

« Cost analysis & technology rcadmaps
« Capacity building & global cooperation

KEY TOOLS & REPORTS

* Renewable Capacity Statistics

« Global Renewables Outlook

» Renewable Power Generation Costs
« Energy Transition Outlock

SUPPORTS

Governments, industries and partners
to accelerate renewable energy
deployment and achieve climate goals.

change, impacts, adaptation and
mitigation.

KEY STRENGTHS

+ Comprehensive climate science

* Consensus of thousands of experts
* Long-term, policy-relevant insights

KEY TOOLS & REPORTS

« Assessment Reports (ARG)

« Special Reports {(1.5°C, Land, Oceans)
« Emissions Scenarlos (SSPs)

* Climate Data & indicators

SUPPORTS

Policy makers worldwide with the

best available science to inform climate
policies and global agreements.
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I©A  IEA EVALUATION OF KSA

International Advancing a Secure, Sustainable and Competitive Energy Future
Energy Agency

The IEA provides independent analysis and recommendations to support Saudi Arabia
in achieving its energy and climate goals under Vision 2030 and Net Zero 2060.

IEA KEY FINDINGS FOR KSA

STRONG FOUNDATIONS SYSTEM TRANSFORMATION EMISSIONS & EFFICIENCY MARKET & REGULATORY PEOPLE & SKILLS

Abundant energy UNDERWAY OPPORTUNITIES ENABLING STEPS ARE KEY STRATEGIC DIRECTION

resources, financial Rapid progress in Greater focus on energy Continued reforms, Building lecal capabilities, « How should KSA pricritize investments to
strength and ambitious renewables, hydrogen, efficiency and industrial transparent markets and workforce skilis and maximize long-term value and emissions impact?
national strategies and infrastructure emissions abatement stronger governance will innovation ecosystems « What are the most critical actions to achieve
provide a solid base development is driving can accelerate progress attract investment and is essential for a just Net Zero 20607

for transformation the energy transition. toward Net Zero 2060, enhance competitiveness, and inclusive transition.

ECONOMIC & COMPETITIVENESS

» How can we enhance the competitiveness of our
energy and downstream industries?

« What reforms will best attract private investment
and innovation?

EA FLAGSHIP RE COLLABORATIVE DIALOGUE - TURNING INSIGHTS INTO ACTION

& TOOLS APPLIE

IEA RECOMMENDATIONS FOR KSA

% Energy Policy Review @ Accelerate cost-comp renewables and storage
Sigperes KA CARE @ Scale up hydrogen and low-carbon fusls MARKETS & REGULATION
World Energy Outlook Dw.m-'mf- realities, J (@ Enhance energy efficlency across all sectors = What martett designs and regulatory reforms will
@ 2024 1:;";:'::“:‘"” '’ (@ Uniock peivats sector particpation and innaration : unlock efficiency and enable new business models?
' downetreed @ vgthen data, monitering and 0o _"'\::::wr" + How can we balance affordability, reliability and
® Net Zero by 2050 -« induztries @ Ensweajust jon and skills development i i investment signals?
A Roadmap for the - - -
Global Energy Sector - 4 @ DECARBONIZATION & TECHNOLOGY
A - * How can we accelerate low-carbon solutions
{(:)} zm&mm; in power, industry and mobility?
« What are the key barriers to scaling hydrogen,
/\/ World Energy Balances CCUS and emerging technologies?

sl & statistis
o~ PEOPLE & JUST TRANSITION

» How do we ensure the transition creates quality
jobs and supports our communities?

« What skills and capabilities are most needed
for the future workforce?

OUR SHARED GOAL
A thriving KSA energy system

; o : : that is secure, sustainable
KAPSARC . e S and globally competitive

| Erkencedeced R : Ve il / S/ ENERGY SECURITY
::;:::;::dm ' 3 # - . * How can we strengthen resifience against global
policy insights, R o " uncertainties and supply risks?
NRRC ‘ » What role should domestic resources and regional

Social equity, regional cooperation play?

i sy COLLABORATION & GOVERNANCE
ad Inclusive transtion
@ * How can we enhance coordination across
institutions and stakeholders?
» What data, transparency and governance
improvements are most important?




IRENA

International Renewable

Energy Agency

IRENA EVALUATION OF KSA

Accelerating the Energy Transition with Renewables

IRENA provides data, analysis and recommendations to support Saudi Arabia in
unlocking the full potential of renewable energy for a sustainable energy future.

IRENA KEY FINDINGS FOR KSA

ABUNDANT RENEWABLE SYSTEM INTEGRATION COST COMPETITIVENESS
RESOURCE POTENTIAL GREATER AMBITION NEEDED IS CRUCIAL AND INVESTMENT m
KSA has world-class solar Signficant renewable Grid flexibiity, storage, Renewables are cost-
and wind resources that capacity additions and demand-side management competitive. Stable policies,
AN POWE! ECONnomic targets are in place. and regional interconnection nnovative financing and
diversification and Scaling up faster is ey are essential to Inegrate investor confidence will
decarbonization, to 2030 and beyond, high shares of renewables, drive large-scale deployment.

IRENA FLAGSHIP COLLABORATIVE DIALOGUE — TURNING INSIGHTS INTO ACTION

REPORTS & TOOLS

Renewable Capacity
Statistics 2024
@ Renewable Energy
Outlook 2024
@ Green Hydrogen
Cost Reduction

@ Innavation Outlook

Renewable Readiness v
Assessment 4 ?

Global Atlas for
Renewable Energy

IRENA RECOMMENDATIONS FOR KSA

@ Scale up renewable capacity to meet and exceed 2030 targets
T (& Strengthen grid flexibility, storage and digital solutions
v maliio, (& Advance green hydrogen and renewnble-based industries
/ cout competiivencss (J Enhance enabling policy. market design and Investor confidence
and impect on | & Buid local capabilities, jobs and supply chains

é:wjuvum g Ensure & just and Inclusie erergy transition
ingusines

RENEWABLES
POWERING KSA'S
SUSTAINABLE
FUTURE

_ NRRC
Social equity, regional

developmant and ersaning

B st and inchusive ranaiton

RENEWABLES FOR
INDUSTRY & HYDROGEN

Renewables can power
grean industries and
low-carbon hydrogen,
creating jobs, exports
and value chains.

SERA

Market

NCLUEIVE TRANSITION
5 CAPACTTY BURLOING

webga creation ave centsd
0 3 hat vahien and
Wng-tem enengy
Uene

design,

regulation and

infrastructre to

itwgate

rerwwaldes

redably and at scale

VISION

2030

STRATEGIC DIRECTION

+ How can KSA accelerate renewable deployment
while maximizing economic and social value?

* What are the most important actions to meet
2030 targets and go beyond?

SYSTEM INTEGRATION

« What investrments are most needed for grid
flexibility, storage and digitalization?

» How can regional interconnection enhance
reliability and market opportunities?

INDUSTRY & HYDROGEN

« How can renewables best support green
hydrogen and industrial decarbonization?

« What policies and incentives will unlock
private sector investment?

MARKETS & REGULATION

* What market and regulatory reforms are needed
to integrate high shares of renewables?

« How can we ensure bankable projects and
attract long-term investment?

PEOPLE & JUST TRANSITION

+ How do we build the skills and local capabilities
needed for the energy transition?

* How can we ensure the transition creates
quality jobs and Is inclusive?

RESILIENCE & SUSTAINABILITY

* How can renewables strengthen energy security
and reduce exposure to global volatility?

* What are the key risks and how should we
manage them?
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i[]CC IPCC EVALUATION OF KSA

INTERGOVERNMENTAL PANEL ON

climate change The IPCC provides the most comprehensive assessment of climate change science,

Climate Science. Impacts. Solutions.

impacts, risks and opportunities to inform climate-resilient and low-carbon development,

IPCC KEY FINDINGS RELEVANT TO KSA

CLIMATE IMPACTS FUTURE RISKS MITIGATION ADAPTATION IS SUSTAINABLE URGENT ACTION,
@ ALREADY OBSERVED AT 1.5°C AND 2°C @ OPPORTUNITIES ESSENTIAL DEVELOPMENT LIMITED WINDOW
» Em
« Raing temparatures « Severe heat stress, s + Rapid emission = Strengthen water Co-BEN = Every fraction of 2
n KSA are higher health impacts and reductions are feazible encurity, early waming « Climate action delivers degree matters.
than the globsl productivity losses and cost-effectiva, systems and climate jobs, cheaner air, .
average. increase. resilient infrastructure. energy security and Sl epind
« Renawables, hydrogan, ic diversification. action across ol
« Increasing heat « Critical nfrastructure, COUS and efficiency > Probectnibiarable 2 sectors is required to
extremes, sea level coastal areas and gains can b communities and o Just md lncluswe secure & Svabls and
rse n the Red Sea acosystems face Net Zero ays. natural ecosystems. transition is critical. prosperous Suture.
and Guif, and . pathw
higher risks.
water stress,
COLLABORATIVE DIALOGUE - TURNING SCIENCE INTO ACTION
IPCC ASSESSMENT
REPORTS & TOOLS IPCC INSIGHTS FOR KSA

©000606

SEEC

Economic efficiency,

KA CARE ]
ARS WGI 2 Soerational realities (& Deepen emission reductions in energy, industry and transpoet

The Plysical Science t competitivennss @ Scak up 20 snd ow-carbon sokiticns newaiien, hydroges, CCUS)

Basis aned impact o (@ Buld chmate reclience S water, food, health and ecosystems
oo ' downstream @ Invest in data, research and for nf d
WGl Industries.
Impacts, Adaptation ) immapn‘mmmthmnombmm
and Vulnerability @ Enhance regionsl and globisd
ARS WGHI

Mitigation of Climate
Change

AND SUSTAINABLE KSA

-

ARG Synthesis Report ’ \ :Aar::z da::f:

Integrated findings # v#f?:rr sy
rastr

and policy relevance ¢ 3 A oranoye)

Special Reports / ; - q =0 ; g o < A X energy tranaition

(1.5°C, Ocoan & R\ 3 - : SCIENCE-BASED ACTION b 1 !

Crycephers, ete) I :« A\ S ‘ 4 FOR A RESILIENT, LOW-CARBON - - 4

KAPSARC \ ¢
Evidence-based

analysis, scenano NRRC

modeling and

policy hqbgn.'s Social eguity, regional
devel

and inclus

TRIGGER QUESTIONS FOR DISCUSSION :‘)

&
@
@

VISION  ayg)

v"}
{430
2 fo s

Qagouull &yl 8alaall
KINGODOM GF SAUDI ARABIA

STRATEGIC DIRECTION

« How should KSA align climate action with
Vision 2030 and Net Zero 20607

« What are the highest impact, near-term actions
to reduce climate risks and seize cpportunities?

MITIGATION & TRANSFORMATION
« Which sectors should prioritize deep emission
reductions and why?

« How can we scale renewables, hydrogen
and CCUS cost-effectively?

ADAPTATION & RESILIENCE

« What are the mast critical climate risks for
KSA's water, cities, coasts and ecosystems?

« How can we strengthen resiience and early
warning systems?

JUST TRANSITION & PEOPLE

« How do we ensure a just transition that creates
quality jobs and supports communities?

« What skills and capabilities are needed
for the future workforce?

FINANCE & INVESTMENT
« What policy and financial instruments can
unlock private investment at scale?

« How can we align incentives for long-tarm,
low-carbon development?

DATA, SCIENCE & GOVERNANCE

« How can we improve climate data, research
and transparency to inform decisions?

« What governance and partnerships will drive

eanrdinated actinn?
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KSA'S NET ZERO BY 2060 PLEDGE

POWERING PROSPERITY. PROTECTING THE PLANET.

OUR PLEDGE: Achieve Net Zero Greenhouse Gas Emissions by 2060

@ @ ©® @ &

Reduce emissions Drive economic Enhance energy Protect the Contribute to global
to net zero by 2060 growth and jobs security environment climate goals

A THRIVING ECONOMY.
A VIBRANT SOCIETY.
AN AMBITIOUS NATION.

CCUS: A CRITICAL ENABLER ON OUR PATH TO NET ZERO

DECARBONIZING INDUSTRY WITH CCUS

SCALING LOW-CARBON FUELS WITH CCUS

CCUS is essential 1o abate emissions from hard-to-abate industries DECARBONIZE SCALE CCUS enables the production of low-carbon fuels to meet domestic
while sustaining economic growth. INDUSTRY LOV:CEARSBON demand and drive global energy transition,
UEL
—— ’_f\‘
Wy AN N
. ﬁ (A kfl & NET ZERO ! QE) e @ )
Chemicals Refining & Mining & Low-carbon Low-carben Sustainable e-Fuels & Low-carbon
Petrochemical- Minerals BY 2060 Hydrogen Ammonia Aviation Fuel Syrfuels NG
HOW CCUS WORKS PATHWAY TO LOW-CARBON FUELS
N = 1IN Lk I
2 558 - AF - & T - pifl > dss -
CAPTURE TRANSPORY UTRIEATON STonAGE CLEAN ENERGY PRODUCTION DELIVERY IMPACT
Capture CO; Transport CO, Use CO; to create Stare CO; 1 €0;) Rermwabhes power Produce kow-carbon Duliver ta global Lower lifacycle
2t industria via pipetine, ship valable products safely and e ~ N electrolysis or kw-carbon  fusls with CCUS markets ermissons
0UrCEs or truck and fuels permanently DEPLOY CCUS processes
AT SCALE
A ! - VISION a_us)
Multiple CO,; storage ) Extensive pipeline
CCUS AT SCALE @ U v 278 acoue. e e s et CCUS IS THE BRIDGE BETWEEN TODAY'S REALITIES AND 2 @ 6 0
THE GAME CHANGER e vty o [ 2] wen munbiiontome A TOMORROW'S NET ZERO FUTURE. /
storage potential ©  and markets NET ZERD EMISSIONS

&3 | STRONG POLICY ) INVESTMENT {70 INFRASTRUCTURE i | INNOVATION @Ay | PARTNERSHIPS | TALENT AND // v Net 2ero emissions by 2060
EZ4 1 AND REGULATION il % AND INCENTIVES 54| AND CLUSTERS Y0 AND R&D 3% ' AND COLLABORATION cas CAPABILITIES O U U v Competitive, dversified economy
Enabling framewcrk, Attract capital through Buikd CO, transport Advance 1echncloges Work with indusary, Develop skills and v Energy security and resilience
ENABLERS clear standards incentives, lueling and stocage infrastructure 10 mpeove officiency academia and global capabilties for a IMPACT :
OF SUCCESS and long-term and risk mitigation and dustaal custers and reduce coats panners low-carbon Rature FOR KSA v Global leadership in CCUS and low-carbon fusls
polcy ceramty v A sustainable future for generations to come
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KSA’S NUCLEAR GOVERNANCE

SAFE. SECURE. SUSTAINABLE. FOR A PROSPEROUS FUTURE. VISION d_1d)

Kingdom of Saudi Arabia is committed to the highest standards 2;}3 o
of nuclear safety, security, non-proliferation and transparency in the o
development and operation of nuclear energy for peaceful purposes. @ sGeaul Giugall adlaall

KINGDOM OF SAUDI ARABIA
- . Bl

OUR COMMITMENT PRINCIPLES OF KSA NUCLEAR GOVERNANCE
@ Protect people )  Ensure nations! Uphold strong

environment

; .’.. Burld nationsl \ Compl Independa OO0 §
5 D - = omplance nce Transp. Y Eal
and the n security snd & regulation snd ) copebimies and @ @ @ ° S
m A ernational P
non-profiferation independent oversight human capital N(’.l . o (Y e Q’i} snd Public snd Leng-tarm
Safoty Security Obligations Accountabikty ~=1" Confidence
First Alwwys

3. NUCLEAR GOVERNANCE SYSTEM 4, INTERNATIONAL COMMITMENTS

National Policy
Nackear energy for peoceful pupotes to support

untanadie P and diver POLICY & STRATEGY
n line with Vision 2030, Sat national direclion

Legal & Regulatory Basis and chjectives
@ Comprehersive legal framework aligned with :
Jull

« NPT Party in good standing

« Comprehensive Safeguards Agreement /)
with the IAEA (_Q,
' Additicnal Protocol in force ! \

' Adberence to IAEA Safety Standards i
AEA

" Active participation in internaticnal
nuclear forums and peer reviews

Imemational conventions, IAEA standards
and best practices.

Institutional Structure REGULATION &
Clear roles and responsiblizies across INDEPENDENT
government entities with separation of - OVERSIGHT @ @] @ & @
functions betwoen promotion and regulation Ensure salety, sacurny
and complonce Non-prolify Safogu Salety Secutity Trassparency
2. KEY GOVERNANCE ENTITIES & ROLES

MINISTRY OF ENERGY
0 Overall policy, strategy and peograem oversght. SAFE & SECURE

() Duteromein-dopeh and erusti-dmpd aafoty agproect
NUCLEAR PROGRAM %
’,.,' KING ABDULLAH CITY FOR ATOMIC AND MONITORING & FOR KSA @ Robust nrucienr socunty and physical protecton
o X RENEWABLE ENERGY (KA CARE) ’ p e o ST P

v Progeam mpleme-aicn, promet manigemwol, ENFORCEMENT 3 ! LICENSING & emergercy preperelesees and response

Industry devniepman aee human capital C‘":‘:‘::::‘:""‘ & "”'"0:’“:0: B Mg it rairing avd carmac inpromment
o) Hpacty < gecous, phased an

E—(-IJ NUCLEAR REGULATORY COMMISSION (NRC) e — g@ Irohsonof el prupadty a0 £he e

Independent regulator responsbie for safety,
security. safeguards and environmental protection

IMPLEMENTATION
'ﬁ’ i ades  SAUDI NUCLEAR AND RADIOLOGICAL & OPERATION 6. BENEFITS TO THE KINGDOM
LB Sotm min - SAFETY COMMISSION (SNRSC) High standerds in devign,
Radiation protection. nuciear safety, emergency Construction, sperstion
Freparedeess and responce. a~d mairteniece * /J COD
@ NATIONAL NUCLEAR SECURITY AUTHORITY FOUNDATIONS 2. o [] [] MmN
Nudlear security, physical protection and o ./\ .
safnguards impiamentation @ "@' #] k§‘ Fuliable & Claan £ ndustrial & & 9 Jobs & Human Sustarsable Futire
3 N Energy Creersficaton Lrrorlopmant Capital Growth L2 Ganmrations
o ® O OTHER STAKEHOLDERS Human Capiat Research & Quality & Safety Fnancad
Envirenment Authority, Civil Defense, Local & Celture Innovation Culture Sustanabity

Authoerties, and other partners.
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INTERNATIONAL FRAMEWORKS AROUND
KSA’S NUCLEAR GOVERNANCE VISION ¢4

Global Standards. Strong Partnerships. Safe and Secure Nuclear Future. 22;30

-

Kingdom of Saudi Arabia upholds the highest standards of nuclear safety, security, % el e
non-proliferation and transparency through adherence to international frameworks KINGCOM OF SALD| ARABIA
and active global cooperation.

KSA'S NUCLEAR GOVERNANCE IS ALIGNED WITH INTERNATIONAL BEST PRACTICES

Safety Security ‘:']_‘ Non-Proliferation Transparency & (O 5 Peoacefu Sustainability & d i
First Always = Commitment Accountabllity ED) Use Long-tarm Value ' «‘ Bilateral Cooperation
% Worling with leading nuclear nations and organizations on

technology, safety, security, and human capital develcpment.
1. KEY INTERNATIONAL TREATIES & CONVENTIONS STRONG NATIONAL

GOVERNANCE Knowledge & Capacity Building

FAR Treaty on the Non-Proliferation of Nuclear Weapons (NPT) Q X
A% Independent oversight, Training. education and knowledge exchange with the IAEA
KSA isa Party to the NPT |a:qx1cd 1908) and reaffirms s clear feguistions ** S htanabional Bactaav
IAEA commitment to non-profiferation and peacedul use and accountability
8 IAEA Comprahensive Safeguards Agreement (CSA) f Research & Innovation
S KSA has s CSA in force with the AEA. ensunng that a8 Collaborating on advanced nuckear techaologies,
IAEA nucloar material is used exclusively for peaceful purposes. SMRs, fusl cycle and waste management.
Q’) Additional Protocol (AP) PEACEFUL USE INTERNATIONAL -
: KSA has an Additianal Protocol in force, strengthening OF NUCLEAR PARTNERSHIPS Supply.Chain & industry Development
IAEA transpareecy snd confidence-buikling messures ENERGY Collsboration Engaging with global industry to develop a responsible,
% = resiient and secure nuclear supply chain
@ Comprehensive Nuclear-Test-Ban Treaty (CTBT) Supf?:";i NUCLEAR GOVERNANCE
Sustamal
CIBTO KSA supports the CTBT and its universalization, Safe. Secure. Transparent.
BRISTOpm by 5. REGIONAL & GLOBAL CONTRIBUTION
Responsible.

(ﬁ» Convention on Nuclear Safety (CNS)
KS& is comenitted 10 hagh levels of nuclear safety

and continuous improvement.

Promoting Peaceful Use
Supporting the peacelul use of nuclear energy for sustainable

X > 7 CONTINUOUS COMPLIANCE WITH lopment n the Kingdom and the region.
@ Somiarsin s s Pysid Prentien IMPROVEMENT GLOBAL STANDARDS
P e Learning, inmovatior Adherence to mtematons Strengthening Global Security

KSA is Party to the CPPNM and fts Amendment,
encunng strong measures 1o protect nuclear material

2. |AEA SAFETY & SECURITY STANDARDS
KSA spplies the IAEA Safety Standards and Security Guidelines scross 3, INTERNATIONAL REVIEW & PEER ENGAGEMENT

Active role in global non-peoliferation, nuclear security
and counter-terrorism efforts,

and performance obligations and best
excalence practices

Supporting Global Goals
Contributing to climate action, ensergy security and

O O

all stages of the nuclear lifecycle. « Integrated Regulatory Review Sorvice (RS) the UN Sustainable Development Goals
(‘\. — Engaging with IAEA poer reviews to G the regulatory fri L
i © * Integrated Nuclear Infrastructure Review (INIR)
~93 Assessing natonad readiness for safle and sustsinable nuc ke p
Satety Secunty Radiasticn Emargency Operaticnal -
L ol - Pooptond Sy « ARTEMIS & EPREV Missions

Enhancing emergency proparedness and response capabilies.

2

OUR GUIDING PRINCIPLES

® © |

Noa-Proiferation Trantparency Accoutabiity Sustamability

WORKING TOGETHER FOR A BETTER FUTURE
Through strong governance and international cooperation,
KSA is bulding a nuchesr program that supparts
economic growth, energy sustainability and & better
future for generations to come

KSA'S COMMITMENT

KSA is committed to the highest international standards

and will continue to work with the international community @
to ensure a safe, secure and sustainable nuclear future

Safoty

KEY INTERNATIONAL P2 RTNERS B (ADANIZATIONS
{ ekl Mo Wt Asinxcaa 1on of (‘ Wectaar Snenity 18160 bl C (it o @ CTBTQ ﬁ Asab Morac TN, ot vmraest
() IAEA WANO N iar Operstoes ,) NEA Agarcy KECDI ‘.? Radwhnguel Pratecton dohas pray | epmAsRry Comvmasion ot te Wyl tregy Agency BT Partrens

Erecgy Agecy

e . nn Cowngraaniive Mackoos-Tear - Ran ety



KSA'S NUCLEAR GOVERNANCE AND INTEGRATION VZ’S'O”"(%—S
WITH THE SAUDI NATIONAL ATOMIC ENERGY PROJECT (SNAEP) <39V

KINGDOM OF SAUDI ARASIA I

Safe. Secure. Sustainable. Powering Progress. Supporting Vision 2030 and Net Zero by 2060.

OUR SHARED GOAL

Security cO> People & @ Sustainablity & @’ Transparency & vow
Abways €3 Capabiities Environment 2 Accountabilty S5 Non-Proliferation

TRIGGER QUESTIONS FOR GROUP DISCUSSI
" ] STRATEGIC ALIGNMENT & VALUE CREATION

= Sets the strategic dieection and @ + How does SNAEP best support KSA's energy transition,
,,—m\ naticnal pricrities KAPSARC g economic diversification and Net Zero by 2060?
{ \ \
| * Encures whole-of-government alignment + What is the long-term value proposition of nuclear energy
nd resouece enablement

i en?
* Provides policy and market insights for the Kingdom?

Program defivery and execution of SNAEP

* Overioes integration with Visicn 2030

» Coorcinates acroes stakehalders and Net Zaro by 2060 * Comducts scenanio analysis and
and project workstreams X . oconomic Jssesements a ROLES & RESPONSIBILITIES

» Develops capabiities and local * Supports decsion making with + Are the roles and mandates of all stakeholders clear and
mndustry partcipaton dats, resenrch and thought lnsdership complementary?

Urives pecformance. rek and
delivery assurance

* Adveas on energy mix and systom + How can we strengthen coordination and avoid overlaps?
Integration

* How do we ensure the highest standards of nuclear safety,
security and ssfeguards?

* What more can wi do 1o buld a strang safety culture and
public confidence?

@ a REGULATION, SAFETY & SECURITY

> : -
SNAEP S
“‘\
SAUDI NATIONAL

ATOMIC ENERGY PROJECT

SEEC \ : Enabling a Safe, Secure and
960 Sustainable Nuclear Future

el n INTEGRATION & INFRASTRUCTURE READINESS

ﬁ\ * How do we ensure successful integration of nuclear power
SERA N\ - into the national gnid?

« What infrastructure, technologies and system capabilities

* Ensures safe and efficiont electricity for the Ki * Regrdates nuclear 3nd radistion must be priceitized?
Sector pperation o 'w sa'ety and security B
CAPABILITIES, TALENT & LOCAL INDUSTRY
¢ Integrates nuciesr power nto the * Establishes standaras, Scensing COD .
naticenl grid and oversight + How do we develop the right siolls and national capabilities
. = for a muclear futune?
* Plans for infrastructure, capacity * Epsures compliance and promotes
adequacy and relabiity NRRC e » strong rafaty cutuen * How can we maxinize local content and grow a competitive
] 7
« Oversees system readiness and * Protects pespie and the emironment damestic supply chain?
opeeational i
pebishonyectaon Independant regulatory body - 3 FINANCING & ECONOMICS

+ Conducts Icensing. Inspection and enforcement

( S ) * What are the key financing models to ensure bankability
and long-term sustainabdity?
* How do we manage costs while delivenng value?

» Adsosses sifety, secwrity and safoguands
* Ensures compl with national regudat
and international obligations

RESEARCH, INNOVATION & KNOWLEDGE
+ How can we leverage research, data and innovation to
improve sutcomes?
+ What role can KSA play in regional and global nuciear

FOUNDATIONS FOR SUCCESS

P o) —~
S an i CUoO ; Ay >r innovation leadership?
[ @ @ 3 OM = Ct Oﬂ {;,f[ L
Robust Gowernance EOhcmoCoorde Strong Regulation Local Conent Skils & Talent Public Trust & Continuous lmprovement n STAKEHOLDER ENGAGEMENT & COMMUNICATION
& Clear Mand. & Collab & Oversight j &l Oevel n Stakeholder Engagement & Learning * How do we engage communities and stakeholders

transparently and effectively?
+ What are the key messages to build trust and

)  TOGETHER, WE WILL BUILD A WORLD-CLASS NUCLEAR PROGRAM THAT IS SAFE, SECURE, SUSTAINABLE long-term support?

—Kf« AND A SOURCE OF PRIDE FOR THE KINGDOM~—TODAY AND FOR FUTURE GENERATIONS.




POWERING A SUSTAINABLE FUTURE

Innovative technologies are transforming the way we produce, store, distribute and use energy,
enabling a cleaner, smarter and more resilient energy future for the world.

" ENERGY STORAGE HYDROGEN CARBON CAPTURE,
6 e GO NEXT GENERATION @ SOLUTIONS @ UTILIZATION & STORAGE
. Next-gcrn solar PV (bifacial, « Solid-state batteries « Green hydrogen production « Carbon capture technologies
peravskite, tandem cells) « Flow batteries + Hydrogen storage & transport « Industrial decarbonization

+Fioating wind awrbines « Long-duration storage « Fuel cells for industry « Carbon utilization (CCU)

« Gravity & mechanical storage » Ammonia & e-fuels « Geological storage (CCS)

+ Offshore wind expansion
» High-altitude wind energy

) SUSTAINABLE FUELS T GEOTH

53 NUCLEAR INNOVATION & EVOLUTION & MATERIALS =5 ENERGY

+ Small Modular Reactors (SMRs) « Electric vehicles (EVs) - Sustainable Aviation Fuels (SAF) + Enhanced Geothermal Systems
*» Advanced Gen IV reactors « Electrified public transport + Biofuels & biogas + Deep geothermal exploration
» Improved safety & flexibility » Charging infrastructure + E-fuels and synthetic fuels + Direct lithium extraction
» Nuclear for clean hydrogen « Vehicle-to-grid (V2G) = « Green steel & low-carbon + Reliable baseload power
,,-'/ materials

ERGING ENERGY TECHNOLOGIES

*3 SMART GRIDS &

DIGITALIZATION
+ Al and machine learing
« Digital twins
+ Advanced sensors & loT
« Predictive analytics

@ OCEAN ENERGY

« Tidal energy

« Wave energy
+ Ocean thermal energy
convarsion (OTEC)

« Sallinity gradient power




UNLOCKING OPPORTUNITIES ool

EMERGING ENERGY TECHNOLOGIES s
e
21130
{L-:;;l.
8 0020l dyxell Aalaall
FOR KSA AND THE WORLD \/ : - : T KSA ADVANTAGES
Powering Prosperity. Driving Innovation. Building a Sustainable Future. ‘ i | )+ Abundant solar and wind resources
Emerging energy technologies create new opportunities for economic ] \ : i M ‘ (o= Strategic global location

diversification, energy security, industrial growth and global leadership
— supporting KSA Vision 2030 and a Net Zero 2060 future.
pporting - b’ y

-
| Strong investment capacity

World-class infrastructure

Commitment to innovation

Vision 2030 & Net Zero 2060

0 CLEAN ENERGY H GREEN HYDROGEN _/a ' ECONOMIC DIVERSIFICATION . ENERGY SECURITY . TECHNOLOGICAL INNOVATION . SUSTAINABLE INDUSTRIAL ENVIRONMENTAL &
/ LEADERSHIP 2, EXPORTS l'l & NEW INDUSTRIES ' & RELIABILITY @ & R&D LEADERSHIP ¥/ GROWTH CLIMATE IMPACT

» Scale up renewables and » Develop a world-scale green « Enable new high-value industries » Enhance grid flexibity and  Position KSA as a hub for » Decarbonize Industries and » Reduce emissions and
becuine a global clean hydrogen industry and technologies resfience with smart technologies energy innovation and R&D improve efficiency improve air quality
energy leader «» Export clean fuels to power « Create jobs and develop « Ensure refiable, low-carbon « Attract global talent and « Support metals, chemicals, « Protect ecosystems and

« Drive the region's energy the world local capabilities energy for future demand technology partnerships cement and other sectors natural resources
transition

g 3 GLOBAL IMPACT
ENABLERS FOR REALIZING OPPORTUNITIES -

Accelerate the global
. @ AP //1 / o, Vo . clean energy transition
§_® P @ % a ° 'll 1 Strengthen energy
L\ LS n ‘ . security worldwide
Supportive policies Targeted investment Talent development Strategic partnerships Digitalization and Market creation and 3~ Create shared economic
and regulation and financing and education and collaboration advanced technologies demand growth . Y3 growth and prosperity

Build a more sustainable
planet for future generations

EMBRACING INNOVATION TODAY e (o) - N ot 6

(€o;) s s —

BUILDS A PROSPEROUS, SUSTAINABLE TOMORROW

FOR KSA AND THE WORLD SOLA N D EN & ERGY CARBON CAPTURE 5 1T GR ADVANCED NUCLEAR OCEA GEOTHERMAL )
f G STORAGE UTILIZATION & STORAGE TECHNOLOGIES Y ENERGY



NUCLEAR INNOVATION: 5830

POWERING PROSPERITY. SECURING THE FUTURE.
A STRATEGIC ADVANTAGE FOR KSA AND THE WORLD

Nuclear energy is evolving. Advanced technologies, modular designs and innovation
are making it safer, cleaner and more economical—unlocking trillions in value ) 5 X
and new opportunities for nations that act today. e e - : THE GLOBAL NUCLEAR OPPORTUNITY

Azap0uadl &yoall ASlan
KINGDOM OF SAUDI ARABIA

8 ) ) 3 ] " "y
ol CLEAN & RELIABLE ENERGY SECURITY /j ECONOMIC GROWTH S TECHNOLDGICAL NET ZERD ENABLEMENT ;ii 3\ Cf(.ll ét(DjD
C .\ ) ENERGY Roduce reflance on Dﬂ High-walue jobs, local ,@\ LEADERSHIP Essertial for doep i
o Low-carbon baseioad fosell fuels and imports O induetry & experts Inmavation, RED and decarbonizuticn ~$2.7TRILLION ~700 GW >1 MILLION >6 Bt collyr

power for decades ndianced capablities Global nuclesr market sive New nuckear capacity High~quaiity jobs CO; emissions aveided
— by 2050 needed by 2050 supported globally by 2050

NUCLEAR MARKET S ECONOMIC COMPARISON (2024-2030) THE UPSIDE FOR KSA

OPERATING CAPACITY)

ENERGY SOURCE CAPITAL COST LEVELLZED COST OF CAPACITY PACTOR ECONOMIC IMPACT
& | UNTED STATES 20% MW DUILDY {USD/KW) ELECTRCITY [USO/MWhI* (A6 ) LPETIME ..l $100 - $150B+
. Potential contribution 8o GOP by 2050
2 CHINA 4% 5 h &
E@% i sy 54000 - 56,500 $50 - $70 gone | S0-80 okl s
I 3 FRANCE 13% o@e JUBS & HUMAN CAPITAL
= 4 RUSSIA ™ e f@» 80,000+
AR PV 700 - $1,000 30 - $45 20 - 25% = FRORES S Bk highv Wil ok
® 5 JAPAN 5% @ s $ $ ’ y YEARS by 2050
. 6 SOUTH KOREA % o INDUSTRIAL DEVELOPMENT
. 25-30 Local manudact Py chan
= 7 INDIA ™ %\ ONSHORE WIND  $1,200 - $1,800 $35 - §55 30 - 40% e s gl

EMRs, componants, fusl services

5 L&
8 OTHERS 2T% E A EXPORT OPPORTUNITIES

“ :‘c‘cr:s”' GAS  gs00-$1.000 $60 - $30 55 - 65% g 20 tuchenr exgentise to regonsi Abundant financing capacity
Totsl Glcbal Operating Capacity: 396 G'W\e) YEARS and global markets - Strategic location connacting
Sowrce WEA PRIS, 2004 - Asia, Europe & Afnca
"LECE vanes By project, financing and Deaton. Sowros A, Lagard LCOE 2004, World Nuciesr Assooaston EMISSIONS REDUCTION & SUOﬂQ government commitment
g Aweid up to 110 Mt CO/yr by 2050 . & long-term vision
NUCLEAR INNOVATION DRIVING THE FUTURE sugperting KSA Net Zero gosls RIS e
infrastructure & talent
SMALL MODULAR REACTORS (SMRsS) ADVANCED REACTORS (Gen i+ /Gen V) FUEL INNOVATION NUCLEAR UTILIZATION BEYOND POWER DIGITAL & Al'ENABLED OPERATIONS ENERGY SECURITY y e
@ Diversitiod, rollabie basel 0od power

far decades NUCLEAR ENERGY.

m ﬁ A PILLAR OF KSA'S

Higher safety & etfciency + Advanced fuels improve salety + Hydeogen production * Entanced salety & refiatdty sUsTAlNABLE FUTURE

Longer operatng ile and periormance * Desaination » Prodiction maisienance
Grmater economic performance + Lenger cptlen, less waste + Industrd heat & chemcals * Oprmaed performance

* Lower capital cost

« Faster

« Flexitie sting

« Knal for K5A's gnd
and industriad nesds

6@@@@@@

nuction

* Proven global desgrs « Supports closed fuel cycin + District cosling * Workiorce empowerment

KSA: POISED TO LEAD

# Vision 2030 aligned

KEY ENABLERS FOR KSA SUCCESS

v' Strong financial position

Energy leadership ambition

BUILD WVEST & DEVELOP DEPLOY B SCALE INNOVATE & EXPORT v Regional hub potential Invest in nuclear innovation today.
FOUNDATION CAPAMILITIES TECHNOLOBIS LEAD GLOBALLY Strong Policy Swrategc Fnancing Tabert Development  BSD & Innovation  Infrastructune v Long-term value creation Power a prosperous tomorrow
Poibcy, regpiation Irfrmiuctore, tdmr, Local pregacs, sugiely chan Technokagy wadenlin & Regulation Partnerships & Investmant & Educaton Ecosystiem Evcellance for KSA and the world
ngads b povmesan RED and partrerships 5 pduetng mlegranen & gobal collaSoryien
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NUCLEAR INNOVATION IS MORE THAN ENERGY. @ oo
IT IS A MULTI-GENERATIONAL INVESTMENT IN PROSPERITY, SECURITY AND A SUSTAINABLE FUTURE

@ GLOBAL LEADERSHIP

gﬁﬁ STRONGER ECONONY

(D) wme e




GREEN HYDROGEN EXPORTS

A COMPETITIVE ADVANTAGE FOR KSA. A SUSTAINABLE FUTURE FOR THE WORLD. ||

Green hydrogen is set to become a $1+ trillion global market by 2050.
Saudi Arabia is uniquely positioned to lead.

100% CLEAN GLOBAL DEMAND ENERGY SECURITY
ENERGY @ Growing demand across Diversifies markets and
Zero-carbon fuel ndustry, transport strengthens long-term
of the future and power resilience

GLOBAL GREEN HYDROGEN MARKET SHARE (ANNOUNCED PROJECT PIPELINE®)

ECONOMIC GROWTH
High value exports,
jobs and technology

leadership

GREEN HYDROGEN PRODUCTION COST COMPARISON (2030€)

R 4

2@3@“

dusgenll ayzall ASlanll
KINGOOM OF SAUDI ARABIA

SAUDI ARABIA GREEN HYDROGEN EXPORT POTENTIAL

USD/kg H, Million tonnes per annum (Mtpa H,)
(1) a AUSTRALIA  24% COUNTRY PRODUCTION COST  RONEWAMERESURCE  IFRASTRRCTURE  oopcrrvcyces EXPORT VOLUME POTENTIAL KEY EXPORT MARKETS
(SO I, uauTy READINESS
12 EUROPE
e ‘ CHILE 19% 12-18 EXCELLENT HIGH HIGH KSA could export up to Industrial decarbonization,
10 11 Mtpa by 2050 energy security
AUSTRALIA 14-18 EXCELLENT MEDIUM HIGH
wh . EUROPEAN UNION 17% % ~ oy NORTHEAST ASIA
CHILE 16-20 EXCELLENT MEDIUM MEDIUM = O Power generation, ammonia,
. refining. steel
6
0 @ SAUDIARABIA  12% OMAN 15-20 EXCELLENT MEDIUM MEDIUM /
(RISING FAST) / SOUTHEAST ASIA
e b OMAN 8% EUROPEANUNION  2.0-28 6000 HIGH MEDIUM 4 7 29 e industril and ransport
applications
GLOBAL AVERAGE 1.8 -26 - - - 2 07
@ OTHERS 20% < - GLOBA_L SHIPPING
KSA has the potential to be among the lowest cost producers 2030 2035 Z040F  2045E Bunkering and e-fuels

* Based on announced projects >10 kipa M, by 2030 Sowrce: IEA. Mydhogen Projects Database 2024

THE UPSIDE FOR KSA

ECONOMIC IMPACT JOB CREATION 2 INDUSTRIAL LEADERSHIP

$120 - $1608 100,000+ b2l ¥ Postion ks as o globel
energy & chemicals hub

Annual export revenues Direct & indirect jobs s

by 2080 by 2050 Attract ewestment in downstream

Up to 8% contribution to Opportunities acrass sectors: ammonia, methanol,

non-oil GDP by 2050 the entire value chain e-fuels, steel, and more

THE GREEN HYDROGEN VALUE CHAIN

A A Lo
I o
e — &0
ELECTROLYSIS STORAGE &
(GREEN H,) TRANSPORT

®

WATER
DESALINATION

D

RENEWABLE
ENERGY

EXPORTTO
GLOBAL MARKETS

L

END USES
(INDUSTRY, POWER,
TRANSPORT, SHIPPING)

with world-class renewables and strategic advantages.

@ CLIMATE LEADERSHIP
Avoid up to

200 Mt CO,/yr

Support global Net Zero
while creating sustanable
vakee at hame

— r-
:;‘g]

SUPPORTIVE
POLKCY &
REGULATION

KSA IS UNIQUELY POSITIONED

ENERGY SECURITY &

MARKET DIVERSIFICATION TO LEAD THE GLOBAL GREEN
Reduce reliance on HYDROGEN ECONOMY
Fydrecarbons

Abundant renewables. Competitive costs,
Strategic location, Strong execution,

POWERING PROSPERITY.
FUELLING A SUSTAINABLE FUTURE.

Build long-term partnerships
and stable demand
for decades

/:7 Z "\
&
STRATEGIC

PARTNERSHIPS
& OFFTAKE

COMPETITIVE
FINANCING &
INCENTIVES

WORLD-CLASS
INFRASTRUCTURE
& PORTS

R&D, INNOVATION
& TALENT
DEVELOPMENT



THE CHALLENGES OF .
EMERGING ENERGY TECHNOLOGIES s i

IMPLICATIONS FOR KSA AND THE WORLD

Emerging energy technologies offer great potential, but significant
challenges must be addressed to ensure successful deployment
and long-term sustainability.

Abundant solar and wind resources

ii} Growing energy demand
@ Strategic location and export potential Pl

(@) Commitment to Net Zero 2060

: -
tqm

S

« High upfront investment needs

« Perceived technology and market
risks

« Limited track record for some
technologies (e.g., hydrogen,
CCUS, advanced storage)

B “l i :
e — T o AR A A W e v
KEY CHALLENGES
HIGH CAPITAL COSTS ;é: INFRASTRUCTURE & @ ENERGY STORAGE TECHNOLOGY MATURITY SUPPLY CHAIN & RAW POLICY, REGULATION & TALENT, CAPABILITIES
& FINANCING RISKS GRID INTEGRATION LIMITATIONS & SCALABILITY MATERIAL CONSTRAINTS MARKET DESIGN & SOCIAL ACCEPTANCE

« Grid needs modernization » Storage technologies still » Many technologies are at « Critical minerals demand » Need for clear, long-term » Shortage of skilled workforce
for variable renewables costly at scale demonstration stage is rising policy signals and specialized expertise

= Need for long-distance « Limited long-duration = Scaling up while reducing « Global supply chains are + Regulatory frameworks still » Need for local R&D and
transmission storage solutions costs remains a challenge concentrated and vulnerable evolving innovation ecosystems

« System flexibility and reliability « Supply chain and raw material « Performance and durability « Potential for price volatility » Market structures must « Public awareness and
requirements constraints uncertainties and resource nationalism adapt to new technologies acceptance are critical

68



THE ECONOMIC REALITY OF ENERGY TRANSITION INVESTMENT

1. CAPITAL
REQUIREMENTS

Energy infrastructure and
technology require
substantial upfront
investment.

Investment spans solar, wind,
storage, hydrogen, CCUS
and nuclear power.

5. MEDIUM-TERM
PRIORITIES

Develop new export
industries and clean-energy
innovation.

Support job creation and
private-sector growth.

2. ECONOMIC CAPACITY

Assess fiscal space, debt,
external balances and
financing conditions.

Country comparisons
require consistent
definitions and dated
sources.

6. LONG-TERM
SUSTAINABILITY

Strengthen energy security
and economic
diversification.

Improve public-finance
resilience and long-term
living standards.

3. INVESTMENT
AFFORDABILITY

Match project spending to
available public and
private capital.

Test financing costs,
execution risks and
lifecycle value.

7. INVESTMENT
ACTIONS

Prioritize bankable projects
and public-private
partnerships.

Invest in local capabilities
and R&D while maintaining
fiscal discipline.

Regional statistic: IRENA, Renewable Capacity Statistics 2026; release dated 1 April 2026. Updated 3 October 2026.

4. SHORT-TERM
PRIORITIES

Scale renewable energy
and localize technology.

Build infrastructure and
industrial capability.

LATEST REGIONAL
STATISTIC

28.9%

Growth in Middle East
renewable power capacity
in 2025, led by Saudi Arabia.

Capacity growth, not
electricity generation share.



THE INVESTMENT IMPERATIVE

@ High capital cost today
Stronger infrastructure

THE ECONOMIC REALITY: HIGH CAPITAL COSTS,
REAL-WORLD IMPACT, SUSTAINABLE FUTURE

Balancing Today’s Investments with Tomorrow’s Prosperity

Investing in infrastructure and technology is capital intensive today,
but essential to secure long-term economic resilience and sustainability.

1 HIGH CAPITAL COST FOR INFRASTRUCTURE & TECHNOLOGY

@ Competitive industries
Diversified economy

Sustainable prosperity

a ECONOMIC IMPACT OVER TIME (KSA PROJECTION)

Typical Capital Cost Range (USD per kW) ﬂ = -
gg\‘ 3 % 55 l_.\f{l SAUDI ARABIA |  UNITED STATES CHINA GERMANY = Sexsiing (0o additlomal lnvestent)
| (oM LAY Nominal 6OP (LS50 Trdsca) 1.09 2736 779 4.46 = Stralegic investment Scenario
Solar PV Onshore  Battery Storage  Green Hydrogen ccus Nuclear GOP per Capita {UsT) 30,300 81,000 12,600 53,000 Real GDP {USD Trilion)
Wrilky Scale  Wind (4-hour) Electrolyzer (Industry) (Gen lil+) Governmant Debt (% of GOP) 2% 123% 83% 64% 5
800-1,000 1200-1800 400-600  900-1,500 1,500 -2,500 5,000 - 8,000 g'd'-;u‘;m Bilmce 14% 3% 2% 7% +2.3 Trillion
G <
Potential GOP
Capital Expenciture , )
nlra & Energy, % of G0F) 6.8% 2.6% 6.5% 2.2% - Upside by 2050
S Sileady 3% 0.6 13 0.2%
= These upfront investments are significant, leng-lived, and (% of GOF) > il % 7 2 -2x Higher GDP |
@ necessary to build a competitive, low-carbon economy. Szm*"""' Reserves 925 - 3,400 - Compared to
[§ ) Basaline
A~ KSA has strong fiscal space, low debt, and high current account surplus, !
l.l providing a solid foundation to absorb high capital investments
COST VS CURRENT ECONOMIC CAPACITY (2024) 0 —
Estimated Annusl Investment Need for Energy Transition ) PROJECTED FUTURE SUSTAINABILITY OF KSA 2024 2050, 2035 200 2080
& Infrastructure {% of GDP) /
SHORT TERM <37 MEDIUM TERM LONG TERM
105 @( : .
2 C) (1-3 YEARS) mﬂﬂ (4-10 YEARS) {10+ YEARS) Key Long-Term Benefits
% Q :1?15,::.: ?m.;] growth @ :hsr;:-l GOP contnbution @ Net Zero by 2060 r-"’A (;'\ /\/!;] /ﬂ =
+3.5%-4, = {Jx
@ Knowledge-based, high-tech L'J,;H W E_r’;o E-B.I;l Q)
% 3 5% @ Leverage strong ofl revenoes to & Export new industries economy -
29 fund diversification (hydrogen, green ammonia, o Higher GDP Energy Industrial Fiscal Global
© Scale renewables, localice chemicals, metals) @ S“’“':”’"-‘ public finances & Incomes Security Leadership Sustainablity  Competitiveness
0% technology @ Regionat hub for clean energy e
SAUDI ARABIA UN!TED STATES GERMANY © Buidindr R & innovation @ 'Mgbcf qualit‘y of e & ]
industrial capabilty @ Job creation and private intergenerational prosperity
westment Affordablity ingex* KA us CHINA SERMANY sector-led growth
(#igher is Better)
e 0.97 0.47 0.68 OUTLOOK: STRONG FOUNDATION OUTLOOK: DIVERSIFIED OUTLODK: SUSTAINABLE
FOR TRANSFORMATION GROWTH & COMPETITIVENESS PROSPERITY & GLOBAL LEADERSHIP
“ledecx » (Figcal Space Scone x Cument Acooent Scorel « vestment Nood Score
Focal Spece [lew deld) » Curront Account Sarplus - Irvesiment Heed s % of 0P . 3 . =
i KSA'S UNIQUE ADVANTAGE: ABUNDANT RESOURCES, STRATEGIC LOCATION,
; J STRONG FINANCIAL POSITION, AND A CLEAR VISION FOR THE FUTURE
KEY TAKEAWAYS =
SUMMARY COMPARISON RECOMMENDATIONS FOR KSA INVESTING TODAY.
« High capital costs are real, SBTED STATER P S _ TRANSFORMING TOMORROW.
essary +/  Priaritize high-impact, bankable projects LEADING FOREVER.
s v.”pll~pcunmad Ability to Inwest {fiscal Spece) * %k ok & * Kk * ok ok v Leverage PIF and public-private partnerships
cially compared ¢ ' : —
to global peers ;::;'::m:;’::z) B & &3 * & % * ok kK v Invest in local capabilities and R&D
Strategic investment o v Maintain fiscal discipline while investing strategically
Strategic investme :m-u Long-Term Sustainabitty Very Strong Moderate Strong ta . ;
7 Outlook v Accelerate regional and global collaborations
economic value tomarrow.

%’ THE COST OF INACTION IS HIGHER THAN THE COST OF INVESTMENT. KSA IS READY TO INVEST, TRANSFORM, AND LEAD.




Are there any

new ideas
out there?

SPACE BASED S LAR POWER

ARTIFICIAL PHOTOSYNTHESIS

Tuming sunfight, water & CO,
o fuels

& Comtinuous solar energy from orbet

& Coercert CO; and water into Fydrogen

and synthetic fuets
@ Wireless power transmission to Esrth G Froduce gresn methancl, amemania,
@ Virtually unlimited, claan bassload power wdaticn fues and morng

G Potenial 1o outpertorm slecirolysis

RELEVANCY TO KSA RELEVANCY TD KSA
1 Powee rare N Frobdeenergy f) Porkion €54 s c‘J Cavate con AL Ieveaagr . G, Seppen s
AT1, Pepe premcts rponts vetvra o gebe space C [ wveinh<0, 5 saiom
O, R0 Sea| borders orecgy eade rekactren abercoece Secartecluton

"c DIRECT AIR FUEL SYNTHESIS

From air to fuel

v Capture CO, droctly from ar

v Combine with green bydrogen to make
carbon-neutral fuels

v Prockce e-kerosane, e-duse, e-methancl

y RELEVANCY 70 KSA
B, Becorme gl ader Uioe AaTce Pigh-valer st
%}‘ n dor 4 howembon
avation faek & spertse Sare

|

+ Access superhot rock &t great depth

« Frovide baselosd powser, industrial heat
& hydrogen

« Helisble, clean and fand-effickent

RELEVANCY YO KSA
Laverages ol R gas Long-term baesicad
crding ard sorvice for induntry &
rajabdtios fydrogm

ToF Sepports snergy

OCEAN THERMAL ENERGY
CONVERSION (OTEC)

Clean energy from the ocean

Py

GRAVITY ENERGY STORAGE
Storing enargy with gravity

& Uses temparatare differance in ocean
layers 10 genesate powes

& Uses gravity to store and refeaze ene
@ Procduces electricity, desalinated water Py e

ard cooling @ Loy life, low cost, no criticst minerals
© Idwal for coastal and island communnies @ Porfoct for Rege-ocala, 1org-durstion #omge
RELEVANCY TO KSA RELEVANCY TO KSA
il for Rt e '-\ Tusd oot Fx Ewngten '\) Ivmspe i 0 Saae eoewale ") [ ]
f_)jn TRk propcts B ey ¢ ey 12avn § coaviel lwlnl '{ ety froe wal Ny & eveyy
Sinands water “wwdrrrect | Sonect st aacarity

7 ENERGY-PRODUCING SMART MATERIALS

Infrastructure that generates encrgy

Selor Windows Energy Roads Smart Pavements

~ Buldings. rosds and malerisis geneate Chan anergy

v Sclar, perosactric, thermoakectric & self-healing maerisls

v Embedded enargy generation in everydiy infrastructuno
RELEVANCY TO KSA

Pawes pnat Stes

‘ o5 Rackion ey Bad secrgen
secustiy kor (NECM, THE UKE] (9 i e ———
decades BIENIY perational oo Ieadevehia
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SCENARIO A - ACCELERATED GREEN CAPITAL SHIFT A CLEANER, MORE PROSPEROUS, RESILIENT WORLD

A world moves fast toward a low-carbon future, reshaping energy markets and geopolitics. @ @ ~2 \?j
2 llll

i ' oY )
1] co. 3 -

Lower Clean Energy Sustainable Healthier
Emissi Security Growth Planet

RAPID DIVESTMENT RENEWABLE INVESTMENT UNIVERSAL CARBON SHARP DECLINE IN OIL TECH BREAKTHROUGHS
FROM FOSSIL FUELS TRIPLES BY 2030 PRICING DEMAND SCALE ALTERNATIVES
Governments and investars Glabal iwestment in Carbon pricing mechanismes Oil demand declines sharply Major breakthroughs in
rapdly divest from fossil renewables triples by 2030, become universal, creating in transport and industry battery storage, green
fuels, redirecting capital to driving massve deployment a strong econemic signal due 1o electrification, efficency hydrogen, and fuels
clean energy and low-carbon of solar, wind, and grid 10 reduce emissions and behavior change. accelerate scalable,
technologies. infrastructure. across all sectors, affordable alternatives.
KEY QUESTIONS & IMPLICATIONS
GLOBAL OUTLOOK GLOBAL RENEWABLE OIL DEMAND CARBON PRICE EV SHARE OF NEW CAR SALES BATTERY COST
BY 2030 NVESTMENT {Mition Barreis per Day} (USD per ton CO,) %) (USD per kh) a% 1 WHATIS THE LIKELY PRICE OF OIL
(USD Trillion) 2
3.0 27 120 ; 150 130 100% 400 ge IN 2030 UNDER THIS SCENARIO?
20 \ -35% $40 - $50 per barrel (Brent)
60% -56%
20 80 65 100 Lower demand, strong efficiency, and abundant
3X clean alternatives keep prices under downward
50% 200
09 $137 pressure.
10 40 50 e
25 $60
= oo
0 0 0 e S : 2. HOW SHOULD SAUDI ARABIA RESPOND?
2020 2030 2020 2030 2020 2030 2020 2030 2020 2030 s
i '; EXPORT STRATEGY
SAUDI ARABIA: RESPONSE ROADMAP IN THIS SCENARIO
o> ACCELERATE ECONOMIC BECOME A GLOBAL INVEST IN CARBON ) . ¢ DRIVE INNOVATION SHAPE THE GLOBAL B ) )
m DIVERSIFICATION CLEAN ENERGY LEADER <—1§:€} MANAGEMENT SOLUTIONS Al/s & HUMAN CAPITAL ENERGY NARRATIVE
o /J'I INVESTMENT STRATEGY
+ Scale non-oil sectors: tourism, « Scale green hydrogen and + Scale CCUS hubs and direct air + Inwest in R&D, startups » 1« * Lead with pragmatism, equity,
mining, logistics, advanced ammaonia for export. capture technology partnerships. and realism,
manufacturing. digital economy. " y
+ Develop e-fuels and sustainable + Turn captured carbon into + Build world-class talent for * Promote energy security,
« Grow the PIF portfolio in aviation & shipping fuels. chemicals and materials. the new enargy economy affordability and sustainability. &.3 DIPLOMACY & LEADERSHIP
future growth sectors,




SCENARIO B - DELAYED TRANSITION AND POLICY FRAGMENTATION |

A slower, uneven path to decarbonization creates a more complex and uncertain energy future.

KEY DRIVERS OF THIS SCENARIO

m

POLITICAL INSTABILITY
SLOWS DECARBONIZATION

LM

OIL & GAS INVESTMENT
REMAINS STEADY

Gecpolticn :
dectiora, and pelicy
uncertainty delay strong
dlimabe action and
nnernational cooperation

& upstream
ol and gas continues
ot current jevels bot
does nat sxpand
significartly

MARKET QUTLOOK BY 2030

P

= O

RENEWABLES GROW EV ROLLOUT SLOWER ENERGY SECURITY
INCONSISTENTLY THAN EXPECTED DRIVES OIL DEMAND
Progress o rensmablsn High costs, infrastrocture Energy securty concems

cortinues, but uncwen oS
rons regoes dus to
pelcy gaps, grd issaas vehic

ond fnancing constrasnts worldwide

hesitation slow slectnic

and conamer " Asia and Afnca lead
1o cortirumd mlancs on
fe adoption od, supporting demand

M moderate kevels,

b g

POLICY FRAGMENTATION
& TRADE BARRIERS

Divergere climate policies,

carbon border measures

and subsidies create

fragmented markets

and reficences

UNEQUAL PROGRESS

Some regons acvance, cthars lag
crealing compelitivmess and
woeity tensions

HIGHER EMISSI0ONS

Globiad emssdore ducine showty
o usevurly, missing aarer
targets.

MARKET VOLATILITY

Polcy uncertainty and supply
shocks keep sonmgy markets
volstie

ENERGY POVERTY PERSISTS
Limited access 10 dean and
alferdakie wnmgy in manmy
v loping regions

TIONS & IMPLICATIONS

OIL DEMAND OIL PRICE RANGE IN 2030 CLOBAL RENEWABLE INVESTMENT £V SHARE OF NEW CARBON PRICING COVERAGE ENERGY-RELATED CO, EMSSIO!
IMilon barrets per gl NUSD gor borrdd, Breat) QIS0 Trdkond CAR SALES %) % of global emissons) 2 Co)
ok - 1. HOW DOES POLICY INCONSISTENCY
il %
o 20 i o AFFECT OIL PRICES?
105 - ;
120 ‘& $70 7 $9|0 = o56% 14 0% 2 80% = 30 + Uneven policies create supply demand imbalances.
T s * L4
6 100 pecOuTy : a0 / o } 0% 60% /W 4% 30 + Prices rermain volatile i a range of $70-590/bbl
= Prices remain range-bound ? ¥ 0%  25% v Geopainical shocks can cisie sharp spikes
o with frequent volwe kty e 05 0% L * Long-term uncertalinty discourages large-scale
3) 10 pelicy nconsistency and ! 0% . investment in both ol and clean energy.
0 Sapply uncactartes a0 0% 0% o
2030 2020

SAUDI ARABIA: HOW TO ACT AS A STABILIZER &

ADVANCE ENERGY

ENSURE MARKET
ﬁ STABLITY
+ Mantain spare capacty
for market modulation
+ Act with OPEC+ to
mppart halwncnd wnd
“able marhats,

/"l Pep——r

rebasie od sepparts
al

not a dead-end — pragmatic

STRENGTHEN GLOBAL
ENERGY SECURTY DFLOMACY

* Be a tusted auppler for
Niry markets in Asia,
Africa and beyond

* Supoont erwrgy Rcce
hrough afferdable ang
relable suppiy.

+ Bulld bridges between
producers, conmamers
el traewition
stamhalcers.

+ Support inchusive climate
oifogque and practical
soluticos

OPPORTUNITIES FOR SAUDI ARABIA

(\ Stronge partnecetias
s , n hgh-groath

ket

Laadereaip in Bpdiagen
wparts 1 et C0;
manq derrand

leadership, reliable energy, and str

/\, INVEST ACROSS THE SUPPOR

ol Enenrcy mix ECONOMIES

« Continue westing in
hydrocarbons efficiency
and Jower-carbon
solutions.

+ Scale renewables,
hydrogen, CCUS and
energy efficiency.

Scale CCUS eporta - Grow dawreTean
re] catson rarage Ty Im At e erd
sarvces patsachersicals

ategic investment can keep the world mox

+» Provide finarcing,
technelogy transfer and
capacity buikding

« Focus on just transition
and wantainable

ceviopernt

ng forw

T DEVELOPING ENHANCE RESILIENCE
AT homE

+ Strengthan dormstic
wrgy amcurty,

+ Drewrnify sconaerry
unde Vison 2030

+ Build Fruman capitsl
and nnovaticn
ecosysems

IMPACT SUMMARY

rpascqu Al 7 4 @

dverelication OF oo ces romain Energy secwrty
hghe Tan n Conters huep
Sowrern A ol rebevant

ard Saudi Arabia can be the bridge between today’s neads and tomormow's 0o

2. WHAT ROLE CAN SAUDI ARABIA PLAY
AS A STABILIZER IN THIS SCENARIO?
» Provide raable and Maxibbe sapply 1o baliewcs markets,
+ Invest in both oll resibence and energy transition
* Use diplomatic v@usnce 16 bridge mgional gaas.

+ Support ceveloping economies with snergy access
and affordnble solutions.

Q @& @&

Woistiky perssts Ghobal progress Dpparurity $or
o 00 podicy o) Pt Leio Saudi Arab a 10 leae
ncerisinky. i dedayucdt with Balarce and

pragmatiem

73



SCENARIO C - TECHNOLOGICAL STALEMATE AND FOSSIL LOCK-IN

The world remains dependent on fossil fuels as innovation stalls, economies struggle, and geopolitics drive energy choices.

FYRN

GREEN INNOVATION
STAGNATES
Supply chain bottienecks,
critical mineral shortages
and woak RED imvestrent

GLOBAL RECESSION
LIMITS INVESTMENT
Weak growth and hgh debt
levels crowd out public and

prvvale wvestmwat in

DRIVERS OF THIS SCENARIO

Xs

OPEC+ CONTINUES TO DEVELOPING NATIONS ESG PRESSURES EASE
DOMINATE SUPPLY REMAIN OIL-HEAVY ;
OPEC+ maintains disciplined Aftardability, ifrastructure Frvestor fatigue. political
pushback, and geapeltrical

proguction control. shaping

globwl ol prices and

needs, arxd energy poverty
kowp oil ax the primary

tensions reduce ESG
pressure sred climate

show clean technology clean energy. market balance. enorgy source in many P
breakthroughs raglons. ambition,
MARKET OUTLOOK BY 2030
Ol DEMAND OIL PRICE RANGE I 2030 GLODAL RENEWABLE INVESTMENT £V SHARE OF NEW CARBON PRICING COVERAGE  EMERGY-RELATED CO, EMISHONS
{Mibor s per chay) (USD per barrel, Brent) (USD Triton) CAR SALES W) {% of gicbal wrnaiona) (Gt GO
150 18 30% o 40
% ke $85 - $110 33 6% 35
422% 1 30 -
100 %0 / per barrel 10 / 20% +pp oo +5pp
09 12% 25% 20
Tight supply contrel, /' 20% B
50 resiiient demand, and 0.5 Wwe 8% 2%
lmited alternatives . . W
[ ———
0 e 06 0% o 0
2020 2060 2020 2030 2000 2030 2020 2000 2020 2060
SAUDI ARABIA: STRATEGIC ROLE IN A FOSSIL-DEPENDENT WORLD
ENERGY SUPPLY DOWNSTREAM & /A AFFORDABLE ENERGY GEOPOLITICAL SELECTIVE INVESTMENT 0 HUMAN CAPITAL &
STABILZER VALUE CAPTURE .ll PARTNER BRIDGE BULDER W) W TRANSITION TECH T@)  (conomC DVESSIFICATION

+ Expand refining,
petrochemizals, and
spocalty prodacts

+ Capturn morw valus
from every barrel.

* Lwverage sparw capacty
o stabilize markets

+ Act ms » resporwible

wopplior to aveid extrene

» Support developing
nations’ energy access
andd soonamic growth,

+ Stemngthen long-term
customer relationships.

v Use diplomatic nfhaence
10 ea50 torsons and
secure srargy routes,

+ Promote dinloges on
rengy secuwrity.

OPPORTUNITIES FOR SAUDI ARABIA

price velatiliny.
- Sustaned domared for Y Expund dowrmtreun
rulikie <ol d ges m nd petrochemical
nppies ot

Strenglinn strategic
pertnerahigs in Adie,
Al & Latin America

High cass Nows
‘ $ ' e fund econmomee

wamformation

+ Invest n lower-emission
technalogies with strang
commercial cases
(CCUS, hydrogen, efficwncy)

+ Maintain optionalkty for
future shifts

Levwrage COUS o

@ lower ervasrm

anensity

» Contirvse diversification
to reduce vulnerability.

» Build futurn-ready
Edustries and

capabilities.

Build lecndogy
@ > copebitbes for
fulwre readivens

KEY QUESTIONS

lia:

Be > '» D

A HIGHER-CARBON WORLD.
FEWER OPTIONS. GREATER RISKS.

1. WHAT PRICE CEILING OR FLODR
MIGHT WE EXPECT?
= Likaly price range: $85 « $110 per barrel in 2030.
» Price floor supported by supply dscipline,
high cost of alternatives, and energy security
nwecty,
» Price celing limited by weak economic growth,
efficiency gains, and demand destruction a¢
wery high peices.

2. WHAT ARE THE RISKS OF OVERDEPENDENCE
ON FOSSIL EXPORTS IN THIS WORLD?

VOLATILE REVENUES

High price velatility evd potential future
demand shocks can create fscal instability.
STRANDED ASSETS RISK

Sudden policy or technelegy breakthroughs
could quickly srode asset unlse.
GECPOLITICAL & POLICY RISK

Tighter future reguiations, carban taxes,

o tracke barrinrs could taeget fassil sxporters.
REPUTATIONAL RISK

Emzing ESG now may lead to futuerw pansities
and loss of market access

MISSED DIVERSIFICATION WINDOW
Delaying clvers fication increases long-term
economic vulnerablity.
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The En-ROADS Climate Solutions Simulator
En-ROADS is an online simulator that provides policymakers, educators, businesses,
the media, and the public with the ability to test and explore cross-sector climate

solutions.
EN-ROADS @ English - Simulation - Graphs = View - Help = T om & 22 1 H 4, Share Your Scenarle
¢ Global Sources of Primary Energy : I Greenhouse Gas Net Emissions
1200 100
1004 80 0
2 C
s 800 £ &0 o
& =
% £00 g 40 f
E 400 = 20 +5.9
200 § 0 Temperature
Increase by
’ o 2100
2000 2020 2040 2060 2080 200 2000 2020 2040 2060 2080 2100
"cost | on | cas | nenewapirs | siomency |RciERR ) wewzero | sxcrunt | CUSRENT ScEnARio |
Energy Supply Transport Carbon Dioxide Removal
Coal *  PRenewables :  Energy Efficiency ! Electrification * Mature-Based :  Technological
L] 9 L 9 L ] e
status quo status que slatus quo status que slalus quo Flatus quo
ai ° i Nuclear ° E Buildings and Industry Other Sources of Greenhouse Gases
atatus quo status que Energy Efficiency i Electrification : Agricultural Emissions @ Waste and Leakage :
@ L] L]
Natural Gas ® l.”e""" Zero-Carbon : status quo status quo status qua status quo
slatus quo stalus qua Growth Deforestation : E I.I M F”E er
® L™ MAMAGEMEMT
Bioenergy ¢ Carbon Price ! Population ¢ Economic Growth ; status quo
» L] [ ] Rlegicies Veur En-ROADS Esest
slatus quo stalus qua slatus quo stafus guo
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The En-ROADS Climate Solutions Simulator

Energy supply policy timing

Energy supply progress ratios

Initial fossil fuel resource remaining
Breakthrough commercialization time
Plant development time

Plant construction time

Bioenergy

Renewables flow constraint on source
Air pollution from energy
Flectrification and enerav efficiencv

Electricity storage and demand response
Max potential for demand response
Demand response progress ratio

Other storage progress ratio
reductions
Initial fossil fuel resource remaining

Coal
Qil
Gas
Plant development time
Nuclear
Hydro
Renewables

New Zero-Carbon
Electrification and energy efficiency

Years to achieve electric transport and equipment
subsidies

Time to build transport charging infrastructure for
future demand

Electric equipment progress ratio

Years to achieve energy efficiency improvement
rates

50 %
0.80 ratio
0.80 ratio

N R TR

21500 hillion tons
3000 billion barrels

18000 trillion cubic feet

6 years
1 years
1 years

S years

10 years

30 years

0.80  ratio
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Energy supply policy timing

Energy supply progress ratios

Initial fossil fuel resource remaining
Breakthrough commercialization time
Plant development time

Plant construction time

Bioenergy

Renewables flow constraint on source
Air pollution from energy
Flectrification and enerav efficiencv

The En-ROADS Climate Solutions Simulator

Electricity storage and demand response

Max potential for demand response
Demand response progress ratio

Other storage progress ratio

Hydrogen

Hydrogen leakage rate

Rate of improvement in efficiency of hydrogen
production

Hydrogen production via electrolysis progress ratio

Hydrogen policy phase-in time

50 %
0.80 ratio
0.80 ratio

2 %lyear
0.50 %/year

0.85 ratio
10 years

77



The En-ROADS Climate Solutions Simulator

Direct air carbon capture and storage (DACCS)

Fyuroyel

Industrial feedstocks

Afforestation and reforestation
Agricultural carbon dioxide removal

DACCS market at cost parity
DACCS capacity for cost to double
Progress ratio (DACCS)

Initial cost of DACCS

Carbon dioxide capture and transport

CCS capture effectiveness

CCS completion time

Progress ratio (CCS infrastructure)
Progress ratio (CCS energy use)

CCS capacity for cost to double

Mineralizatinn Carbon dioxide storage

Direct air carbon capture and storage (DACCS)
Carbon dioxide storage

Carbon dioxide capture and transport

C02 storage for cost to double
€02 storage leak rate
Mineralization loss rate
Agricultural soil carbon loss rate

Biochar loss rate

0.3 Gtons COz/year
20 Gtons COofyear

0.90 ratio

650 $/ton COz

80 %
15 years
0.95 ratio
0.95 ratio
200 Gtons COpfyear

700 Gtons COg
0.0 %/fyear
0.0 %fyear
1.0 %/year
0.2 %/fyear
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USING EnRoads CLIMATE SOLUTIONS MONITOR

DATA-DRIVEN INSIGHTS. SMARTER DECISIONS. STRONGER IMPACT. VISION ¢i | TRIGGER QUESTIONS FOR GROUP DISCUSSION

/(T_}z n STRATEGIC ALIGNMENT & PRIORITIES
. a'
m I Q/) + Mow does EnRoads help us track progress
‘ towards Net Zero 2060 and Vision 20307
+ Oversee delivery of sational chimats o Are we focusing on the right priceity actions
W vet acd prograne and secton?

EnRoads CLIMATE SOLUTIONS MONITOR DASHBOARD

MINISTER OF ENERGY

~ * Oversce national clmate progross
and aignment with Net Zero 2060

EMISSIONS OVERVIEW
MO0

672

CLIMATE TARGET PROGRESS SOLUTIONS IMPACT

PRCO W)

245

+ Monitor performance of oy

Moriter glermenation progriss

e P Toral feisaions 2T 64% Prograan firmasta Tokad Abatermentt Potentid é o
inniatwes and potfobos Wet Zeve 2060 2030 H O
+ Orive strategic decisions and i o Mucrtily rinkd. g d Sogromeesent ) DATA & INSIGHTS
resourcn dlocation I l oppcrtundion Q[][] ¢ What key insights are most valuable
+ Ensure cross-sector coondination D e " Lo o . . l + Engars SSgnment with Vigon 2030, from the Enfoads dashboard?
and impact dulrery PELOE BN/ PRSI -~ g mi oS e 56! ond Net Zeso 2060 o Ace there dath Gaps Of Gualty issies

we noad to addross?

ACTION TRACKER SECTORAL BREAKDOWN RISKS & OPFORTUNITIES
eCo
(B) ey & Aoy 5
oo vt e ¥ I_m l ) PERFORMANCE & IMPACT
~ () "o beeiagy ®m
i e i v o Which intiateees are delivering the greatsst
Cormgmese s Oibbm N -5 ® = and soenate .
= Track power socter actons and o e & W % = & P impact
emmsdons pedformance Tets Azcns. NTPRU (8) Pt vty Pk ® oL PR o Where sre we off-track and vﬁ'vy"

* Monkor grdd decarbonation
and renewalin tegretion

o
o Quartily sconcenic snd sneegy

) COLLABORATION & COORDINATION

o Assany snmrgy stficiency snd

mpects
DSM impact o Sepon eviderce-based o How can we better use EnRoads to enhance
« Menty apportuniies to EnRoads ENABLES COLLABORATION recormemendetions inter-agency collaboration?

cptiteize armrgy winply + What decisions requsre joint action?

B @ KR & ®
Shired Daa Corrintet Scorarie What Reporting &

Afvidess | Wetedibogios  Anbsis | Modeleg  Dischouses B RISKS & OPPORTUNITIES

» What are the top cimate-cnlated rsks

MoARE rucien’ development progeess el wrpact

wnd regulancey miestones o to our plars?
o Track emissons impect and sefaty o Tod o coduction and * What opportunsties should we pricnte
periormance e kators 10 accolorato progrocs?
+ Frauve complience with intermational o Avw sty water andd
~
= ANro ads o I— 3 DECISIONS & NEXT STEPS

s What key decisions can we make todey
using EnRaads insights?

Uge data to suppodt informed Climate Solutions * Seppon sustamabity reportng

decisommaking od ernperescy

« 'What actions wil drive the biggest impact
in the next 12-24 months?

TRANSPARENCY & REPORTING
* How can we improve reporting and
disciozures usng EnRoads?
« Aro we affectively comaunicating our
|

progress and impact?
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MARKET DYNAMICS & INVESTMENT TRENDS
IN RENEWABLE ENERGY

GLOBAL RENEWABLE CAPACITY

3,870 ow

0
Dlﬂ] in 2023

+12%

YoY Growth

GLOBAL INVESTMENT (2023)

$1.77 TRILLION

INVESTMENT BY TECHNOLOGY (2023)

&

. $1.77
TRILLION

TOTAL

Solar PV
Wind (Onshore)
Wind (Offshore)

Energy Storage

Bioenergy

Others

+17%

YoY Growth

53%
23%

™
%
6%

NEW CAPACITY ADDITIONS (2023)

O-

&2

507 cw

Record High

Inwestment (Bélion USD)

2,000

1,500

1,000

500

270 312

2014 2008

[T\' -85%

o soaeev

B investment (Bilfon USD)

472 522

85
.amEEE

2016 2017 2018

COST DECLINE (2010-2023)

Onshore Wind

OUTLOOK (2024~2030)

Annual Investment

-55% @ ~$2.5 TRILLION

Opportunity

Yo¥ Growth (%)
1.518
992 [
745
> .
2019 2020 2021 2022

GLOBAL RENEWABLE ENERGY INVESTMENT TREND

YoY Growth (%)
1770 60%
40%
e 20%
B
%
~20%

2023

USD/MWhH
500
o0 | ¥
300
200
100 =
86
0
2010

207
102
———
70 57
2013 2016

Solar PV

® - Onshore Wind

49 29

—— ®

40 38
2019 2023

a2

-85%

Solar W
cost decine
12070-20271

-55%

Orghore Wind
cowt decine
(2010-2021)

NORTH AMERICA

$3038
17%

LATIN AMERICA

$1208
T%

ISR R T )

EUROPE

$5948
34%

MIDOLE EAST & AFRICA

$918
5%

LCOE DECLINE OVER TIME (USD/MWh) RENEWABLE ENERGY INVESTMENT BY REGION (2023)

ASIA PACIAC

$6628
37%
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Program Schedule Everyday Sunday June 14 through Thursday June 18 from 8:00 a.m. to 2:00 p.m.

DAY 1 ( Sunday)

Global Energy Landscape and Saudi

Vision 2030

. Review global energy trends
and Saudi Arabia’s strategic
direction.

. Examine how the Kingdom’s
Vision 2030 blueprint drives
energy sector transformation.

. Link international
developments and national
ambitions.

K.A.CARE -Navigating the Energy Transition Program

DAY 2 (Monday)

Policy, Governance and
Regulatory Frameworks

Review the policy and
regulatory frameworks
governing Saudi Arabia’s
energy transition.

Navigate policy and
regulatory complexity.

Discuss solutions to drive
national progressin the
energy sector, from
renewable energy targets and
regulations to climate

initiatives like the Saudi Green

Initiative (SGI).

Investigate the key public
sector stakeholders
(regulators, government
agencies, etc.) involved in
driving the energy transition.

Examine tools used by
government (laws,
regulations, incentives,
tariffs) to shape energy
markets.

Understand how effective
policy design can encourage
renewable energy investment,
ensure grid reliability, and
protect consumers, thereby
creating a sustainable market
ecosystem.

DAY 3 (Tuesday)

DAY 4 (Wednesday)

Lunch from 2:00 p.m. to 3:30 p.m.

DAY 5 (Thursday)

Energy Security and Sustainability The Impact of Alternative Energy Geopolitics and Market Dynamics

. Explore how to balance the
Kingdom’s need for a
reliable, affordable energy
supply with sustainability
and climate goals.

. Review applicable
frameworks such as the
Circular Carbon Economy
and strategies for reducing
carbon emissions while

maintaining energy security.

. Undertake case studies (for
example, integrating solar
and wind projects into the
national grid).

. Assess how to manage the
trade-offs and synergies
between economic and
environmental goals.

Technologies

. Investigate the policy
implications of technologies
shaping the future of energy.

(This includes renewable energy
technologies (solar, wind), energy
storage solutions, green and blue
hydrogen, carbon capture
utilization and storage (CCUS),
nuclear energy, electric vehicles
(EVs), energy storage and other
solutions as part of the energy
mix.)

. Assess how emerging
technologies can be
integrated into Saudi Arabia’s
energy portfolio and what
challenges and opportunities
they bring.

. Cultivate an innovative
mindset to understand the
emerging energy solutions,
and technological change in
their organizations.

(This segmentincludes global best
practices in renewable energy,
using a simulation for maximum
learning impact. MIT En-Roads
and others)

C Analyze external factors
influencing the energy transition,
including geopolitical
developments, international
agreements (e.g. the Paris
Agreement), global oil and gas
market dynamics, and regional
cooperation.

. Discuss scenarios such as
fluctuationsin oil demand,
investments by other nations in
renewable energy, international
pressure for decarbonization, and
how these affect Saudi energy
policy and projects.

. Understand big-picture forces
supports participants to
anticipate risks and leverage
opportunities.

(This theme reinforces strategic

thinking, enabling leaders to factorin

global drivers when planning and
executing domestic energy initiatives.)
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https://www.sgi.gov.sa/
https://www.sgi.gov.sa/

“Great leaders c»

not create
followers — they
»
create owners.
in e
Deon van der Westhuizen agile Agile Group of Companies
Integrated Governance and Risk | Integrated Reporting | =
Psychological safety | Oil and gas and ESG | Supply Chain @  University of Stellenbosch
Sustainability | Artificial Intelligence | | Leadership Development and
Coaching |
0027 83 999 7955

deon@next-agile.co.za
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