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Our view
We believe an inclusive energy transition balances security, 
affordability, and sustainability to drive long-term growth and shared 
prosperity. We believe that resilience comes from adapting our 
strategy to global energy trends and the Kingdom’s climate goals, 
developing and maintaining leadership positions where possible, 
and ensuring competitiveness and long-term value for stakeholders.

Our ambition
Our ambition is to reach net-zero Scope 1 and Scope 2 GHG 
emissions by 2050 across our wholly-owned operated assets. 
To support this ambition, our interim targets are to reduce our 
upstream carbon intensity to 8.6 kg CO2e/boe or lower by 2030, 
and by 2035, target a 15% reduction compared to our 2018 
baseline. We are also striving to mitigate our business-as-usual 
forecasted emissions by 52 MMtCO2e annually by 2035.

Our approach
We have established a climate change and energy transition 
framework – underpinned by four pillars (defined on page 25) – 
to achieve our net-zero Scope 1 and Scope 2 emissions ambition 
across our wholly-owned operated assets. We aim to do this by 
improving our energy efficiency, continuing to develop lower-
carbon solutions, diversifying into lower-emission products, 
and investing in lower-carbon technologies and businesses.

Under this framework, our GHG reduction roadmap, centered on 
five key levers, translates our four pillars into concrete initiatives.

We also have a circular carbon economy program in place to guide 
our operations to manage resources efficiently and reduce GHG 
emissions on a lifecycle basis. 

2025 progressMaterial topic

Climate  
change

Hawiyah Gas Storage: Aramco’s gas 
storage program supports the 
Kingdom’s gas supply strategy by 
maintaining a reliable balance 
between supply and demand. 

 �Read more on page 29

10.0
Upstream carbon 
intensity (kg CO2e/
boe)

14.0
Scope 2 market-
based emissions 
(million metric  
tons of CO2e)

0.04 %
Upstream methane 
intensity (%)

164.3
Energy intensity 
(thousands Btu/
boe)

6.65
Flaring intensity 
(scf/boe)

58.0
�Scope 1 emissions 
(million metric tons 
of CO2e)

72.0
Total Scope 1 and 
Scope 2 market-
based emissions 
(million metric  
tons of CO2e) 

�	� This figure has undergone external limited assurance in accordance with ISAE 3000 (revised). The assurance report can be found online in the Sustainability section of our website.
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Aramco’s climate change approach
In efforts to support Saudi Arabia’s updated climate ambitions and latest Nationally Determined Contribution (NDC), Aramco 
is investing in technologies and initiatives. These include improving operational efficiency, developing lower-carbon fuels, 
and investing in solutions that bridge current and future energy systems. Our efforts are focused on mitigating GHG emissions 
and improving efficiency across our operations, with particular attention to scaling renewables, lowering methane intensity, 
improving flaring performance, and deploying GHG emission-reduction technologies.

Our roadmap to achieve our ambition of net-zero Scope 1 and 
Scope 2 GHG emissions across our wholly-owned operated assets 
by 2050 is built around five key levers: energy efficiency; methane 
and flaring reduction; carbon capture and storage; renewable 
energy expansion; and natural climate solutions and offsets. 

This approach, articulated around the five levers, is dynamic 
and adaptable, helping us to respond to evolving technologies, 
regulations, and market conditions.

We engage with stakeholders and experts, implement measures 
to support transparent reporting, and align our strategy with 

our domestic net-zero ambition to achieve Scope 1 and Scope 2 
GHG emissions across our wholly-owned operated assets.

Furthermore, we believe that mobilizing stakeholders 
externally across industries is essential to establish common 
standards for carbon measurement and accounting, ensuring 
transparency and supporting credible progress toward 
measurable emission reductions.

Our approach not only supports Saudi Arabia’s national climate 
priorities but also positions Aramco to deliver long-term, 
resilient value in an evolving energy landscape.

The Company assesses and monitors its climate-related risk through the enterprise risk management framework. This provides 
a structured and comprehensive approach to identify the Company's corporate risks on a medium- to long-term horizon.

Key risks and mitigations

The Board of Directors and its Sustainability, Risk, and HSE Committee oversee and monitor the Company's risk management, 
including climate-related risk and its mitigations. More information on the Company's enterprise and risk management framework 
can be found in the Risk management chapter of Aramco's 2025 Annual Report.

 
Our climate change and energy transition framework

Upstream preeminence

2  Sustain
Through our New Energies business, we aim to advance lower-carbon solutions 
that support our long-term sustainability ambitions and help diversify our 
offering beyond traditional hydrocarbons.

3  Diversify
We are expanding our downstream portfolio to include lower-emission products, 
especially in petrochemicals and advanced materials. These products are vital for 
industries such as pharmaceuticals, advanced manufacturing, and consumer goods. 
Aramco intends to continue to grow its liquids-to-chemicals business through 
selected disciplined investments, with a long-term goal to increase its capacity in 
petrochemical producing complexes to up to four million barrels per day.

Technology

 Strategic themes 
 Strategic enabler

1  Differentiate
We continue to leverage our position as a leader in lower upstream carbon 
intensity while expanding to meet future demand for oil, gas, and 
petrochemicals. We are deploying innovative solutions to mitigate GHG emissions 
and optimize energy use across our operations.

Business strategy
Our approach to climate change and 
a balanced energy transition supports 
our long-term resilience and aligns 
with our business strategy.

Climate change and energy transition framework pillars 
To guide our long-term strategy, we have established a climate  
change and energy transition framework built on four pillars.

Diversified growth businesses

Downstream integration

Risk1 Mitigation

Policy
Policies restricting or banning the use of 
fossil fuels, or applying a cost on carbon.

Informing our business decision-making by accounting for climate-related 
demand scenarios and implementing GHG mitigation initiatives, building 
on our competitive advantage of having one of the lowest upstream 
carbon and methane intensities among our peers.

Technology
Adopting connected and disruptive 
technologies can increase the risk of 
cyberattacks and threaten infrastructure 
and data. Additionally, there is a risk 
of slow development of GHG mitigation 
technologies.

Accelerate the development of our technology portfolios – including 
lower-carbon new energies, liquids-to chemicals, and carbon capture, 
utilization, and storage – while embedding cybersecurity, conducting 
risk assessments, and ensuring continuous monitoring to protect 
interconnected systems.

Market
Loss of demand for hydrocarbons as 
customers move to achieve their GHG 
emission targets.

Diversification into lower-carbon emitting products, such as chemicals 
and materials that support the energy transition.

Legal
Potential exposure to climate-related 
litigation.

Accurate and transparent reporting and disclosures with independent 
assurance.

Reputation
Impact on corporate reputation.

Stakeholder engagement, including independent external consultants and 
subject matter experts, to advise on reporting and disclosures and explain 
the Company’s energy transition pathway, supported by demonstrable 
leadership positions in relevant areas.

4  Enable
Through our R&D centers and our Sustainability Fund, we are investing in 
technologies that support the energy transition, including carbon capture, 
hydrogen, renewables, and direct air capture.

1. 	 For more details, view the Managing Risk Exposure section of the Aramco Annual Report 2025.
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A leader in lower upstream 
carbon intensity

Sustainable reservoir 
management
While typical industry practice is to 
maximize production in each field, 
we prioritize the long-term health 
of our reservoirs and produce at 
lower rates from multiple fields. 
This low depletion strategy results 
in lower energy requirements in 
the long run and helps lower the 
production of associated water, 
reducing overall emissions per 
barrel produced.

Advanced reservoir modeling
To optimize our well placement and field development plans, we use our 
advanced reservoir and basin simulators, such as TeraPOWERS, which predict 
water movement within the reservoir and optimize production efficiency. 
TeraPOWERS is our in-house reservoir simulator that is essential to our upstream 
operations. It utilizes next-generation hardware that helps reduce simulation 
run times, decreasing the computational power and energy required to model 
extremely large reservoirs. 

TeraPOWERS also helps our CCUS operations be more efficient through 
its advanced modeling capabilities that allow the simulation of various CO2 
sequestration activities, enable the optimization of CO2 injection strategies, 
storage site selection, and monitoring of CO2 behavior in the subsurface 
to help reduce the risk of CO2 leakage.

Improving our energy efficiency
We focus on improving energy 
performance and energy efficiency 
from the subsurface and across 
our production activities. This is 
enabled through electrification, 
automation, digital technologies, 
and innovation in our facilities.

Our lower upstream 
carbon intensity is 
embedded in our 
downstream products
 
This, along with our efficient 
refining operations, results in 
products with advantageous 
carbon intensity compared to 
global averages. 

Aramco products help our 
customers lower the emission 
intensity of their products and 
value chains.

We continue to measure and 
certify the carbon intensities of  
our in-Kingdom products. These 
include our base oils (which are 
the principal component of 
lubricants and greases), jet fuels, 
high sulfur fuel oils, and naphtha. 
We are now expanding our carbon 
intensity certification to our 
chemical products. 

Flare gas minimization
Our investment in infrastructure to 
capture and reduce flare gas, such 
as our Master Gas System and flare 
gas recovery systems, helps us 
maintain one of the lowest flaring 
intensities in the industry. 

Monitoring and mitigating  
our emissions
We employ a variety of digital 
solutions to monitor and mitigate 
our emissions and optimize 
efficiency. These include digital 
monitoring solutions that help 
track our emission reduction 
efforts, quantify the carbon 
intensity of our fields and 
products, and enhance our ability 
to make informed decisions.

Reducing methane emissions
Our industry-leading upstream 
methane intensity of 0.04% is 
achieved through a comprehensive 
leak detection and repair program, 
our Methane Detection and 
Minimization Program, and the 
ongoing deployment of 
technologies to enhance our 
ability to detect, quantify, and 
reduce methane emissions. These 
include drones, satellites, optical 
gas imaging cameras and video 
imaging spectral radiometry.

What we do above ground
Above ground, we invest in infrastructure 
and technologies to lower our carbon intensity 
by reducing our energy use, optimizing our 
operations to mitigate our GHG emissions, and 
by minimizing flaring and methane emissions. 

A lower-carbon 
intensity barrel
 
Aramco has one of the lowest 
upstream carbon intensities of any 
major oil and gas producer in the 
world, thanks to our sustainable 
reservoir management, effective 
water management, and our 
investments in infrastructure, 
technologies, and digital solutions. 

Advanced well technologies
Our production wells use 
advanced valves and devices  
to manage unwanted water 
production at the subsurface. This 
reduces energy requirements and 
associated CO2 emissions.

Geosteering and  
multilateral wells
We use real-time geological data 
to adjust the drilling path of 
multilateral wells. This helps access 
the targeted zones and minimizes 
the energy-intensive lifting, 
treatment, and disposal of 
associated water.

What we do below ground
Below ground, we prioritize sustainable 
production over the long-term and we use 
advanced technologies to optimize well 
placement and drilling route to avoid the 
production of unwanted water, decreasing 
emissions associated with lifting, treating, and 
reinjecting associated water.
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Total Scope 1 and Scope 2 emissions (market-based) 
(million metric tons of CO2e)

2023

2024

2025

67.3

68.5

72.0

Upstream carbon intensity (market-based) 
(kg CO2e/boe)

2023*

2024

2025

9.6

9.7

10.0

Achieving our net-zero ambition
GHG emissions
Aramco focuses on what it can directly control: its Scope 1 
and Scope 2 operational emissions across its wholly-owned 
operated assets. Additionally, the Company is investing in 
technologies, fuels, and partnerships that support emission 
mitigation across the energy value chain, supporting broader 
progress toward a lower-carbon-emitting energy mix.

In 2025, our Scope 1 emissions increased by 3.4% compared 
to 2024, mainly driven by higher production volumes than the 
previous year and expanded operations from new projects, 
and higher gas production and storage. Our Scope 2 emissions 
increased by 12.9% compared to the previous year, primarily 
due to greater electricity demand associated with new projects. 
For instance, in 2025, our internal electricity consumption was 
approximately 4.5 GW, compared to 4.3 GW in the previous 
year. This power was supplied through our cogeneration units, 
which are more efficient than purchasing electricity from the 
grid. The efficiency of our cogeneration units, combined with 
the avoidance of grid transmission losses, demonstrates the 
benefits of our on-site power generation. This also highlights 
the difference between our Scope 2 market-based emissions, 
which reflect the emissions intensity of our purchased 
electricity, and our location-based emissions, which are 
influenced by the emissions factor of the grid where our 
facilities are located. By utilizing cogeneration, we can 
reduce our reliance on grid electricity and lower our overall 
carbon emissions.

Upstream carbon intensity
An important metric for Aramco is the carbon intensity 
of its upstream operations, which continues to rank among 
the lowest compared to other major oil and gas producers 
on a per barrel of oil equivalent basis. This reflects our  
long-standing focus on operational excellence, including 
sustainable reservoir management, a low depletion strategy, 
and a consistent focus on energy efficiency, technology 
deployment, and lowering our flaring and methane intensities.

In 2025, our upstream carbon intensity increased by 3% 
compared to the previous year, as higher emission-intensive 
gas production assumed a larger share of the Company’s 
hydrocarbon production mix. While gas emits less GHG 
emissions when burnt compared to oil, it is more energy-
intensive to produce, and the expansion of our gas operations 
contributed to the increase in carbon intensity.

While this rise is a temporary challenge, it is important to 
note that our broader strategy remains focused on improving 
efficiency and investing in technologies – such as carbon 
capture and storage, and renewable energies – to meet our 
long-term sustainability ambitions. We continue to prioritize 
operational performance and energy optimization to maintain 
our position as a leader in lower-carbon-emitting upstream 
production.

We also aim to increase natural gas production to help meet 
the Kingdom’s growing domestic demand. Producing natural 
gas is comparatively energy and carbon intensive; however, 
when used to generate electricity, it emits less carbon dioxide 
than liquid fuels or coal, making it a lower-emission fuel 
alternative for the power sector. This contributes to reducing 
the Kingdom’s GHG emissions and its grid emission factor. 
Gas storage allows for grid flexibility and stabilization, which 
is essential, especially during periods of expanding renewable 
energy integration. However, the gas that is stored is excluded 
from our marketed hydrocarbon volumes, which results in 
a higher upstream carbon intensity calculation. 

Aramco's role in the Kingdom's gas expansion
Aramco's gas expansion is supporting emissions 
reduction by replacing liquid fuels with gas for power 
generation in the Kingdom while also paving the 
way for the adoption of renewable energy, facilitating 
the Kingdom's transition to a more diversified and 
dynamic energy mix.

As the Kingdom advances toward its economic and industrial 
development goals, natural gas remains an essential source 
of reliable energy with lower-carbon emissions. By increasing 
domestic gas production, Aramco is supporting the displacement 
of heavy fuel oil in its power generation, which lowers carbon 
emissions, enhances energy security, and preserves higher-value 
liquids for export. This aligns with the Kingdom’s Liquid Fuel 
Displacement Program, aiming to replace around 1 million barrels 
of oil equivalent per day with natural gas, renewables, and 
efficiency measures by 2030.

A key component of this strategy is Aramco’s development 
of combined heat and power plant to improve energy 
efficiency by capturing and using heat that would otherwise 
be wasted in traditional power generation. This reduces both 
emissions and operational costs. These plants generate 
electricity not only for Aramco’s operations but also for the 
national grid, further supporting the Kingdom’s energy 
transition goals.

In 2025, Aramco generated 6.3 gigawatts (GW) of power 
through its captive power plants, with 4.5 GW used to meet 
internal demand.

Natural gas is essential for balancing the inherent intermittency 
of wind and solar. Unlike liquid or coal fired power plants, 
which require longer start-up times, modern gas-fired power 
plants can ramp up to full power in minutes. This agility 
enables integration of renewables into the grid while stabilizing 
the power supply, helping to maintain a balanced and resilient 
energy system.

This integrated approach – using gas, renewables, storage, 
and carbon management – assists Saudi Arabia’s Nationally 
Determined Contribution (NDC) and broader climate 
aspirations. It supports renewable integration, reduces 
emissions intensity, and helps Aramco advance toward its 
ambition to reach net-zero Scope 1 and Scope 2 GHG emissions 
across its wholly-owned operated assets by 2050.

The Master Gas System Phase III Expansion is an essential 
component of Aramco’s strategy to grow its natural gas 
production capacity. The expansion will enhance gas supply 
capacity to the central and western regions and extend the 
network to the southern region. It will not only supply gas 
to utility plants but also connect to 11 industrial clusters across 
the Kingdom. This connectivity will facilitate fuel switching, 
promote industrial growth, and contribute to lowering GHG 
emissions, aligning with the broader goals of the Saudi Green 
Initiative (SGI).

With domestic gas demand increasing, Aramco is doing its part 
to add more gas to the Kingdom’s hydrocarbon mix. We have 
raised our target to increase sales gas production from an 
additional 60% to approximately 80% compared to a 2021 
baseline. This aligns with the goals of Saudi Vision 2030 to 
increase hydrocarbon value and drive economic diversification. 

A major accomplishment in 2025 was the commissioning of 
Marjan Gas Oil Separation Plant 4, a critical hub for separating 
crude oil and gas for onward transportation to onshore 
facilities. Marjan GOSP 4 will increase the capacity for gas 
processing by 1.1 billion standard cubic feet daily, supporting 
the kingdom's plan for gas expansion.

Gas storage balances national supply and demand
In 2025, our Hawiyah Gas Storage facility reached its target 
of reproducing up to 2 billion standard cubic feet of gas per day 
into the Master Gas System.

Aramco’s gas storage program supports the Kingdom’s gas 
supply strategy by maintaining a reliable balance between 
supply and demand. It also supports our Peak Seasonal 
Production Program, which is a strategic initiative to use 
existing gas plants and production capabilities to increase gas 
supply during the peak summer months and help the Kingdom 
reduce its reliance on oil-fired power generation.

We are expanding our presence in LNG
We continue to expand our presence in the liquefied natural 
gas (LNG) market, as demand for reliable energy sources with 
lower emissions rises.

Aramco signed a 20-year SPA with NextDecade for offtake of 
1.2 MMtpa of LNG from liquefaction Train 4 of its Rio Grande 
facility in Brownsville, Texas.

*	� In 2023, and in line with industry practice, we began using a market-based methodology to calculate and report on GHG emissions. Figures reported for upstream carbon intensity 
and Scope 2 emissions from 2022 to 2025 are market-based, while figures for 2021 are location-based.

�	� This figure has undergone external limited assurance in accordance with ISAE 3000 (revised). The assurance report can be found online in the Sustainability section of our website.
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Levers

Our GHG emissions mitigation 
roadmap is articulated around 
our five key levers. The levers 
are continuously monitored 
and reviewed to track 
progress and update the mix 
of abatement opportunities. 
This ensures they remain 
appropriate and relevant in 
response to technological 
advancements, evolving 
regulatory standards, and to 
optimize cost and capitalize 
on synergies.

Due to dynamic 
developments and as part of 
our continuous optimization 
of the levers, the contribution 
of renewables toward 
mitigating 52 MMtCO2e 
annually by 2035 has 
increased. This was informed 
by the cost of renewables, 
which is currently expected 
to be lower than initially 
estimated, and the faster 
pace of deployment in 
the Kingdom. Meanwhile, 
adapting to the lower-than 
expected pace of CCS 
technology development, 
higher costs of CCS 
deployment, and lower 
demand for hydrogen and 
ammonia in the market, the 
CCS share toward mitigating 
52 MMtCO2e annually by 
2035 has been reduced.

This repositioning allows 
us to align our investments 
with both current realities 
and future opportunities, 
while maintaining the aim 
to mitigate 52 MMtCO2e 
annually by 2035.

Up to 7  
MMtCO2e

Up to 1  
MMtCO2e

Up to 8  
MMtCO2e

Up to 22  
MMtCO2e

Up to 16  
MMtCO2e

3,192 MMBtu/hr
Total energy 
savings achieved

1.57 MMtCO2e
Total emissions avoided 
through energy 
efficiency initiatives

2025 progress 2025 progress 2025 progress 2025 progress

9,777 MMscf
Total avoided flaring 
through flare 
gas recovery systems

0.04 %
Upstream methane 
intensity

The planned Jubail CCS 
hub is a joint venture 
with Linde and SLB

1.28 GW
Aramco's current 
installed operational 
renewables capacity

7.78 GW
Aramco's cumulative 
equity investments 
in renewables, 
including projects 
under development

513,103
Carbon credits retired 
against corporate 
Scope 1 and Scope 2 
emissions

~6 million
Mangroves planted

Five levers to support our interim  
targets and net-zero ambition
In line with our aim to build a resilient and adaptable strategy, we apply a forward-looking approach that enables us to allocate 
resources more strategically, focusing on cost-effective solutions that evolve with technological advancements and deliver value.

This dynamic approach within our levers enables us to continuously evaluate and prioritize the most cost-effective solutions. To 
mitigate 52 MMtCO2e from our business-as-usual forecast emissions by 2035, we are focusing on five key levers: energy efficiency 
across Upstream and Downstream assets; further reductions in methane emissions and flaring; increased renewable energy 
production capacity; carbon capture and storage; and natural climate solutions and offsets. 

 page 32  pages 33 and 34  page 35  page 35  page 36

Energy 
efficiency 
Improving our energy 
efficiency across our 
upstream and 
downstream facilities

Flaring and 
methane 
emissions
Reducing methane 
emissions and flaring

Carbon capture 
and storage 
Developing carbon 
capture and storage

Renewable 
energy 
expansion
Expanding renewable 
energy production 
capacity

Natural climate  
solutions and 
offsets
Leveraging natural 
climate solutions and 
purchasing offsets

Our roadmap toward net-zero
Our roadmap toward net-zero is built around our 
five levers. Our path to lowering our Upstream 
carbon intensity (UCI) is focused on enhancing 
energy efficiency, reducing flaring and methane 
emissions, along with investments in renewable 
energy and CCS.

2025

10.0
kg CO2e/boe

2018 
(baseline)

9.1
kg CO2e/boe

Scope 1 and Scope 2 
upstream carbon 
intensity (market-based) 
across our wholly-owned  
operated assets  
(kg CO2e/boe)

2030

8.6 
kg CO2e/boe 

or below

Reduction to  
8.6 kg CO2e/boe or  
below by 2030

2035

7.7
kg CO2e/boe 

or below

Reduction to 7.7 kg CO2e/boe 
or below, and target a 15% 
reduction in upstream carbon 
intensity from our 2018 
baseline by 2035

2050 
Net-zero 
ambition

Ambition to achieve 
net-zero Scope 1 and 
Scope 2 GHG emissions 
across our wholly-owned 
operated assets

1  Differentiate  2   3   4  

�	� This figure has undergone external limited assurance in accordance with ISAE 3000 (revised). The assurance report can be found online in the Sustainability section of our website.

2025 progress

Planned increase in UCI due 
to gas expansion
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Flaring intensity 
(scf/boe)

2023

2024

2025

5.64

6.07

6.65

Flared gas 
(MMscf)

2023

2024

2025

27,506

28,846

32,587

Technology spotlight

AI-powered energy 
monitoring and reporting

We have developed a platform that automates corporate 
energy performance reporting across all our industrial 
facilities, reducing manual effort by 95%. Additionally, 
we have developed a dynamic forecasting system that 
continuously monitors energy performance for 27 assets 
against a dynamic baseline to boost efficiency and 
oversight.

2025 2024 2023

Energy intensity 
(thousand Btu/boe)

164.3 162.9 153.8

Energy consumption 
(MMBtu/hr)

91,940 88,091 85,649

1  Differentiate  2   3   4  

Flaring

Aramco, a signatory to the World Bank’s Zero Routine Flaring 
by 2030 initiative, maintains one of the lowest flaring levels 
in the industry, thanks to decades of investment in major 
infrastructure such as the Master Gas System, and the 
continuous deployment of operational and digital solutions. 

In 2025, we focused on minimizing planned flaring, enhancing 
flared gas recovery, and improving operational reliability to 
reduce nonroutine flaring.

We continue to strive to reduce flaring across our business 
through investment in flare gas recovery systems, programs 
that improve asset integrity, and leak detection and repairs 
(LDAR). Flaring intensity increased in 2025 to 6.65 scf/boe from  
6.07 scf/boe in 2024, primarily due to increased gas operations 
and pipeline maintenance activities.

Our flare minimization program
Aramco’s flare minimization program includes short-, medium-, and 
long-term measures to reduce gas flaring at production facilities:

•	 Flare gas recovery systems to capture and reuse waste gases 
like methane.

•	 Flare purge optimization to reduce emissions while ensuring 
system safety.

•	 Annual control valve surveys to identify and fix gas leaks.

•	 Synchronization of maintenance to minimize flaring during 
planned outages.

•	 Optimization of cooling requirements to prevent flaring in 
distillation facilities.

2025 energy efficiency initiatives
Aramco implemented many energy efficiency initiatives 
across its facilities in 2025, including the following:

•	 Combined Heat and Power (CHP) Optimizer and Cogen 
Economic Dispatch Models (EDM) reduce energy 
consumption: Our in-house CoGEN EDM uses CHP 
Optimizer data to determine the optimum mix of 
cogeneration units and boilers that meets the 
Company's energy requirements with the optimal 
efficiency, and lower GHG emission and operating cost. 
For 16 facilities hosting cogeneration units, the total 
energy savings in 2025 were 1,950 MMBtu/hr and 
avoidance in emissions was 1.3 MMtCO2e.

•	 Optimizing pumping units in pipelines: By switching 
from gas turbine-driven pumping units to high-efficiency 
electric motor-driven pumps, we reduced energy use 
in pipelines by an estimated 139 MMBtu/hr, equivalent 
to 62 MTCO2. 

•	 Maintained ISO 50001 energy management 
certification in our 40 organizations

Without these initiatives, including the optimization of 
our CHP units and boilers, our energy consumption would 
have increased by 8% instead of the actual 4.4%.

We anticipate that automating energy performance 
monitoring tools and expanding energy-saving programs 
would further bolster our GHG emission reduction efforts.

Energy efficiency

Energy efficiency is important for maintaining our cost-
competitive position and mitigating GHG emissions in our 
operations. We enhance energy performance across our 
activities by electrifying oil, gas, and downstream facilities, 
while leveraging automation, digital technologies, and 
innovation. Our Energy Management Steering Committee 
provides guidance and oversight, supported by a robust energy 
management and performance improvement policy.

In 2025, energy efficiency remained a priority in our operations 
and procurement, and when designing our facilities. Our energy 
consumption reached 91,940 MMBtu/hr, a 4.4% increase on 
2024. 78% of our energy consumption comes from gas, including 
gas for cogeneration, and 20% comes from electricity. Oil 
accounts for less than 0.5% of our total energy use.

Our energy intensity was 0.9% higher, at 164.3 kBtu/boe, than in 
2024. Even though we extended our gas operations and increased 
gas production, the rise in energy intensity is comparatively small, 
thanks to greater use of electricity in our operations.

In 2025, we implemented 138 energy-saving initiatives, 
resulting in energy savings of 3,192 MMBtu/hr and avoiding 
1.57 MMtCO2e of emissions. Since 2000, our Energy 
Management Program has achieved cumulative GHG emission 
reductions of 32.3 MMtCO2e.

Flaring reduction initiatives in 2025
We are investing in flare capture technology to redirect 
gas for safe reuse, thereby reducing emissions and 
conserving resources.

•	 Hawiyah Gas Plant commissioned a flare gas recovery 
system, recovering up to 949 MMscf of gas for reuse.

•	 The Southern Area Project Department completed flare 
capture on four pipelines, which reduced flaring by 
46.5 MMscf.

•	 The Central Area Pipeline Department optimized fuel 
gas use during shutdowns, reducing flaring by 
299.6 MMscf.

•	 In our downstream operations, new flare capture 
technology has reduced flaring by 3.5 MMscf.

In 2025:

3,192 MMBtu/hr 
Total energy 
savings achieved 

1.57 MMtCO2e 

Avoided GHG emissions 
in 2025 from energy-
efficiency initiatives

32.3 MMtCO2e

Cumulative GHG 
emission reductions 
achieved since 2000

In 2025:

9,777 MMscf

Total avoided flaring 
through flare gas 
recovery systems

�	� This figure has undergone external limited assurance in accordance with ISAE 3000 (revised). The assurance report can be found online in the Sustainability section of our website.

Intelligent gas blending to reduce flaring
Intelligent gas blending at our Fadhili Gas Plant is an 
innovative solution that eliminates flaring of lower-
energy fuel gas by mixing it with sales gas for internal 
use. This initiative has avoided 1,277 MMscf of flaring 
annually. 

Sustainability in action

3332 Aramco Sustainability Report 2025 Aramco Sustainability Report 2025

Climate change and the energy transition continued

https://www.aramco.com/en/sustainability/sustainability-report


Upstream methane intensity 
(%)

2023

2024

2025

0.05

0.04

0.04

Upstream methane emissions 
(metric tons of CH4)

2023

2024

2025

27,708

26,237

24,548

1  Differentiate  2   3   4  

Methane

In 2025, Aramco maintained an upstream methane intensity of 
0.04%, which we first achieved in 2024 and which is within the 
Oil and Gas Climate Initiative's target of "well below 0.20%" by 
2025. Due to methane being a potent GHG with a higher global 
warming potential than CO2, the Company continuously takes 
steps to improve the management of its methane emissions.

During the year, we continued to implement the Methane 
Detection and Minimization Program (MDMP) that we 
introduced in 2024. We expanded our corporate Satellite 
Methane Program with GHGSat by increasing coverage of 
Aramco operational facilities from 30 in 2024 to 45 in 2025, 
representing a 50% increase in sites monitored by satellite. This 
enables us to detect and respond quickly to any incidents of 
large methane emissions, should they occur. Despite the 
increase in facilities covered, the number of major methane 
emissions detected by the program has dropped by half 
compared to 2024.

To increase the accuracy and transparency of methane 
emissions reporting, we are transitioning away from the GHG 
emission methodologies of the American Petroleum Institute 
(API) Compendium to our own measurement system. The 
system aims to use novel technologies for accurate and direct 
measurement of methane emissions from key emission sources 
such as thermal oxidizers, turbines and boilers, fugitive 
emission sources, flaring, and burn pits that burn excess gas. 
We began testing selected technologies in 2025 with the aim 
of deploying them across Upstream operations between 2026 
and 2028. 

In 2025, we tested and evaluated six methane detection and 
quantification technologies:

•	 We tested a predictive emissions monitoring system on 
two gas turbines at our Khurais central processing facility. 
The system measures turbine performance and takes into 
account that a turbine working with higher loads is more 
efficient, whereas the API method bases its estimate on fuel 
consumption, which results in a less accurate figure. The 
system calculated that methane emissions from the two 
turbines were 96% lower than those estimated when using 
the API method.

�	� This figure has undergone external limited assurance in accordance with ISAE 3000 (revised). The assurance report can be found online in the Sustainability section of our website.

Carbon capture 
and storage

A wide range of new CCS initiatives
In 2025, we introduced new initiatives for capturing and 
storing carbon across our operations. These include: 

•	 An automated reservoir simulation tool: Optimizes 
injection strategies and well placement to enhance 
recovery efficiency, supporting the scaling of CCS and 
smart water projects that improve oil recovery.

•	 High-performance CO2 storage models: Simulate safe 
underground CO2 storage. With over 1,800 simulation 
scenarios conducted, we aim to improve reliability so 
that CO2 can remain securely stored in subsurface rock 
formations without leakage.

•	 Carbon capture collaboration: We are collaborating 
with Carbon Clean and Samsung E&A to evaluate a 
novel carbon capture plant at our Hawiyah NGL facility. 
This pilot project captures CO2 from natural gas turbine 
exhausts, maintaining high performance and efficiency 
at lower CO2 concentration, and includes future plans 
for storage. The technology is expected to be half the 
size and cost of traditional systems, and reduces energy 
requirements by 20%.

In 2025:

0.04%

Upstream methane 
intensity

Renewable energy 
expansion

Aramco continues to build a renewable energy portfolio to 
mitigate emissions from its operations and enhance long-term 
business value. This is in line with its ambition to reach net-zero 
Scope 1 and Scope 2 GHG emissions across its wholly-owned 
and operated assets by 2050. 

In 2025, we achieved milestones in multiple solar and wind 
power projects in collaboration with strategic partners such 
as Saudi Public Investment Fund (PIF), ACWA Power, EDF of 
France, and China’s State Power Investment Corporation (SPIC):

•	 The Al Shuaibah 2 solar PV project achieved commercial 
operation, which together with Al Shuaibah 1 delivers 
a combined capacity of 2.66 gigawatts (GW).

•	 Financial close was achieved in 2025 for five solar projects 
with a combined generating capacity of 12 GW, and two 
wind power projects with a combined capacity of 3 GW. 
These investments are jointly owned by Aramco (30%), 
PIF (35%), and ACWA Power (35%). These developments 
are expected to begin commercial operations between 
2027 and 2028. 

•	 Financial close was also achieved in 2025 for two solar 
projects with a combined capacity of 1.4 GW. These 
investments are jointly owned by Aramco (25%), EDF (30%), 
and SPIC (45%). Commercial operations for these projects 
are anticipated in 2027.

In 2025, the total new renewable energy projects with 
a combined capacity of 16.4 GW reached financial closure, 
of which Aramco holds an ownership stake in 4.85 GW.

Aramco has achieved a current installed operational renewable 
capacity of 1.28 GW, with total cumulative investments in 
renewable energy projects reaching 7.78 GW, reflecting the 
Company's efforts toward expanding renewable energy 
supporting the Kingdom's renewable energy goals.

Aramco plans to use its allocation of Renewable Energy 
Certificates (RECs) from these investments to offset its Scope 2 
emissions related to power supplied to its operations.

We believe that carbon capture and storage (CCS) can play 
a role in supporting our efforts to mitigate our GHG emission. 
As part of Aramco’s Kingdom-wide CCS evaluation program, 
we have identified saline aquifers with carbon storage potential 
that can deliver material economies of scale. Our planned 
Jubail CCS hub, a joint venture with Linde and SLB, is expected 
to be one of the largest projects of its kind.

CO2 mineralization
Carbon mineralization is a process in which certain minerals 
in rocks react with CO2 to create carbonates that remove and 
sequester CO2. The process is attracting widespread attention 
for its potential to capture and store carbon dioxide at scale. 

Aramco R&D is in collaboration regarding carbon mineralization 
projects to design and fabricate a mobile carbon mineralization 
unit with the capacity to capture and store 400 tons of CO2 
per year. The first unit will be commissioned in 2026 to test 
both high-purity and low-purity CO2 gas streams. We are also 
developing complementary R&D technologies to accelerate 
CO2 mineralization.

Mobile carbon capture
Aramco’s mobile carbon capture technology captures CO2 
emissions from combustion engines at the point of emission. We 
began developing the technology in 2010, initially for passenger 
cars, then for heavy-duty trucks. Now we are working with 
marine industry partners to deploy compact modular carbon 
capture systems on large ships to support the GHG emissions 
reduction of this hard-to-abate sector. Several demonstrations 
are planned in the coming years with multiple marine partners.

In 2025:

1.28 GW

Aramco's current installed 
operational renewables 
capacity

7.78 GW

Aramco's cumulative 
equity investments in 
renewables, including 
projects under development

•	 We piloted video imaging spectro-radiometry (VISR) and 
simplified VISR to measure the combustion efficiency of 
flares and burn pits at Fadhili Gas Plant. Both technologies 
were able to accurately determine the combustion efficiency 
and smoke index (air quality) of flares and burn pits at 
99.3%, compared to the industry average of 98% which we 
used for our calculations previously. A higher combustion 
efficiency means more fuel is being combusted and turned 
into CO2, instead of it escaping into the atmosphere as 
methane. This measurement resulted in a 65% reduction 
in calculated methane emissions due to us moving toward 
direct measurements and away from using estimates and 
averages.

•	 We piloted an optical gas imaging (OGI) camera equipped 
with AI gas detection algorithms to measure the efficiency of 
two flares at Uthmaniyah Gas Plant. The camera determined 
the combustion efficiency of the two flares at 99.5% in both 
instances, above the industry average of 98%, resulting in 
a 75% reduction in methane emissions.

•	 We tested another AI-enhanced OGI camera to continuously 
monitor process equipment at Uthmaniyah Gas Plant. The 
camera detects gas leaks immediately, pinpoints the source, 
and quantifies the gas leaked. This enables speedy detection 
and repairs, resulting in lower methane emissions compared 
to the conventional approach of annual leak detection and 
repair surveys.

•	 Also at Uthmaniyah Gas Plant, we tested drone mounted 
Tunable Diode Laser Absorption Spectroscopy (TDLAS) to 
improve detection of leaks in equipment that is difficult to 
reach or monitor, such as pipe racks in elevated structures. 
Drones with TDLAS also helps us track emissions from entire 
groups of equipment at once. The spectroscopy not only 
detects but quantifies the methane emissions, thus improving 
our overall methane detection and measurement.
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Providing customers with  
lower-carbon products
Aramco’s downstream strategy leverages the lower upstream 
carbon intensity of our hydrocarbon products to diversify revenue 
streams and meet rising global energy demand by delivering 
reliable, affordable, and more efficient energy solutions. Global 
oil (total liquids) demand growth is projected to have averaged 
840,000 barrel per day year over year in 20251 and total energy 
demand is projected to increase by around 1.2% per year to 2035.2 
This rise is also set in the context of AI data centers needing more 
power every year. Global data center power demand is projected 
to increase 17% by 2026 and 14% per year through 2030.3 

While oil and gas continue to be vital for energy security,  
we are actively investing in lower-carbon solutions. A key 
innovation is our development of Lower-Carbon Aviation Fuel 
(LCAF), a scalable solution for reducing emissions in the 
hard-to-abate aviation sector. LCAF demand is projected to 
grow at a compound annual rate of 4.1% from 2025 to 2033,4 
underscoring its strategic value in our energy transition efforts.

In 2025, our downstream business strengthened integration 
across the hydrocarbon value chain and expanded investments 
in petrochemicals, hydrogen, renewables, and carbon capture 
technologies. These initiatives help mitigate our own GHG 
emissions while helping customers and partners to advance 
sustainability across the global energy system.

Our downstream portfolio is designed to remain resilient 
in the face of market volatility and evolving energy transition 
scenarios. Through an integrated refining and petrochemical 
network, optimized product flexibility, and disciplined capital 
allocation, we are well positioned to adapt to shifting demand 
dynamics. We continuously monitor regulatory developments 
and invest in operational efficiency and lower-carbon fuels to 
reinforce our competitive advantage, supporting long-term 
value creation and strategic agility.

Transportation fuels and engine efficiency
Providing access to affordable, reliable, and lower-emissions 
energy is essential for economic development. 

Road, air, and marine transportation accounts for around 30% 
of global energy demand. This underscores the importance of 
viable, affordable solutions that reduce emissions at scale while 
accommodating a multi-dimensional and multi-speed pathway 
to a lower-emissions energy system. No single technology or 
source of energy can meet global transportation needs. Progress 
in this sector would depend on a portfolio of technologies in 
addition to Battery Electric Vehicles. These include:

•	 Continued efficiency improvements in internal combustion 
engines and hybrid vehicles and vessels. 

•	 Further research and investment to support the potential 
deployment of lower-carbon liquid fuels.

•	 Scalable technology options for hard-to-abate sectors such 
as shipping and aviation. 

We continue to invest in and collaborate on technologies 
that can reduce emissions intensity. By integrating fuel 
innovation, engine efficiency, and system level optimization, 
we continuously strive to reduce GHG emission intensity 
of these products while minimizing cost.

Fuel for Formula race cars
As the Official Fuel Supply Partner to Formula 2 and 3 racing, 
Aramco supplied all F2 and F3 cars with a fuel blend with 55% 
biomass-derived components in the 2023 and 2024 seasons. 
In the 2025 season, F2 and F3 cars advanced to an Aramco fuel 
blend that meets the Federation internationale de l'automobile 
(FIA) requirements for 100% "Advanced Sustainable" 
(as defined by the FIA) components for these championships. 

To meet FIA technical criteria for advanced sustainable fuels, 
lower-carbon fuel formulations developed for motorsport 
applications are sourced from non-food biomass, renewable 
feedstock of non-biological origin, or municipal waste.

Importantly, these lower-carbon fuels can be used in existing 
combustion engines with fewer modifications.

Lower-carbon aviation fuel – 
from concept to reality
With global air travel expected to double by 2040,5 and 
challenges persisting in the large-scale deployment of 
sustainable aviation fuel (SAF), lower-carbon aviation fuel 
(LCAF) presents a practical and cost-effective transitional 
pathway to reducing GHG emissions in the hard-to-abate 
aviation sector. 

Recognized by the International Civil Aviation Organization 
(ICAO) CORSIA, LCAF contributes to near-term GHG 
emission mitigation.

Following the successful validation of the carbon intensity 
of jet fuel production across all its in-Kingdom refineries, 
Aramco is actively progressing toward LCAF certification. 

LCAF is a petroleum-based fuel, with a carbon intensity 
that is at least 10% below the global average for 
conventional aviation fuel.

Sustainability in action

Link to strategic theme:

Diversified growth 
business

Link to strategic enabler:

Technology

1. 	 S&P Global Commodity Insights – 2025 Energy Outlook.
2. 	 World Energy Outlook 2025.
3. 	 S&P Global Energy Horizons Top Trends 2026.

4. 	 S&P Global Energy Horizons Top Trends 2026.
5. 	 IATA Air Passenger Market Analysis, December 2024.
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Aramco completes the first commercial 
sale of a verified carbon offset crude 
cargo shipment
Building on the success of its verified carbon offset crude 
program – first piloted in 2023 and expanded to five 
shipments in 2024 – Aramco, in 2025, completed its first 
commercial sale of a verified lower-carbon Arabian Light 
crude cargo. 

Using a cradle-to-gate partial lifecycle assessment 
approach in accordance with the GHG Protocol Product 
Life Cycle Accounting and Reporting Standard, product-
level carbon emissions were calculated for the shipment. 
The shipment of approximately 2MMbbl had a carbon 
intensity of 2.62 kgCO2e/boe. Independent third-party 
verification was conducted by Lloyd’s Register Quality 
Assurance (LRQA), with a corresponding Qualifying 
Explanatory Statement prepared in accordance with 
PAS2060, available online.

Following the application of GHG emission mitigation 
initiatives, carbon credits sourced from the Regional 
Voluntary Carbon Market (VCM) were retired to offset 
residual emissions. More specifically, 6,688 credits 
from the VCS2738 Reducing Gas Leakages within the 
Karnaphuli Gas Distribution Network in Bangladesh 
project were used. The project targets gas leakages from 
aging infrastructure in the climate-vulnerable region of 
Chittagong, Bangladesh, where soil erosion and forest 
degradation are widespread. Through advanced leak 
detection and repair procedures funded by carbon 
finance, the project reduces methane emissions, improves 
access to energy, and helps safeguard biodiversity. 
It has received an “A” rating from BeZero Carbon and 
is CCP-eligible.

This delivery is part of Aramco’s broader efforts to 
explore the provision of verified lower-carbon products 
to international partners, while supporting greater 
product-level emissions transparency.

Sustainability in action

Link to strategic enabler:

Technology

Natural climate 
solutions and offsets

Aramco continues to support the deployment of natural climate 
solutions to achieve durable carbon removal and storage, while 
generating broader environmental and social benefits. When 
integrated with carbon market mechanisms, these solutions 
can complement Aramco's emissions avoidance and reduction 
efforts and support the offsetting of hard-to-abate emissions.

Restoring mangrove forests 
Harnessing the carbon removal and storage capacity of 
mangroves, which are indigenous to Saudi Arabia, is a key 
lever in our efforts to achieve our ambition to reach net-zero 
Scope 1 and Scope 2 GHG emissions across our wholly-owned 
operated assets by 2050. We aim to plant 300 million mangroves 
within the Kingdom by 2035. In 2025, we planted approximately 
6 million mangroves, bringing the total planted to more than 
49 million. The total carbon stock of both planted and existing 
mangroves is approximately 529,692 metric tons of CO2e. 

Aramco’s collaborations with research and academic 
institutions across the Kingdom and internationally, including 
King Faisal University (KFU) and King Abdullah University of 
Science and Technology (KAUST), continue to advance our 
scientific understanding of mangrove ecosystems and enhance 
our restoration practices. 

Voluntary carbon market
At Aramco, offsets are intended to be used in alignment with a 
clear hierarchy where all technically and economically feasible 
measures to mitigate, reduce, and avoid Scope 1 and Scope 2 
emissions are pursued first. We also aim for our carbon credit 
retirements to contribute to long-term emissions mitigation, 
sustainable infrastructure development, and socioeconomic 
benefits in host communities.

1.	� One carbon credit represents the reduction, avoidance, or removal of 1 metric ton 
of CO2 equivalent emissions.

Technology spotlight

Using technology to  
monitor mangroves

In 2025, Aramco began integrating satellite remote 
sensing, ultra-high resolution drone imagery, and 
artificial intelligence to enhance its mangrove monitoring 
efforts. This integrated technology platform unlocks new 
insights into our mangrove plantations. The combination 
of sub-centimeter data and artificial intelligence 
enhances our ability to monitor individual mangroves, 
estimate biomass, and quantify ecosystem carbon stocks 
as part of our certification efforts. 

In 2025:

 513,103 Carbon credits retired 
against corporate Scope 1 
and Scope 2 emissions1
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Advanced materials 
and critical minerals
Aramco continues to expand into advanced materials and 
critical minerals to support the global energy transition and 
reduce GHG emissions across lifecycles.

Our strategic initiatives in advanced materials and minerals 
include:

Exploring mineral deposits

To enhance and guide mineral exploration efforts, Aramco 
has developed GeoMine which maps thermal alteration zones 
using data fusion of geophysical, geological and remote 
sensing data to create a more accurate map of potential 
mineral deposits. The project was tested in the Arabian 
Platform and proved to be effective in finding areas with 
mineral potential.

Deeper minerals engagement

We are deepening our involvement in the minerals sector 
through partnerships and innovative production methods. 
We have initiated collaborations with Maaden, the Kingdom’s 
leading mining and metals company, and the Saudi Geological 
Survey to pilot new exploration and data analytics capabilities. 
We were also the Diamond Sponsor of the GEOMIN Symposium, 
a major geoscience conference held by the Society of 
Exploration Geophysicists and the Saudi Geological Survey.

Sealing wells from corrosive water

We have deployed our proprietary in-house technology, 
nanosilica fluid, in four additional wells, bringing the total to 
more than seven oil and gas wells. This reduces unwanted 
water, which often contains large quantities of salt and other 
corrosive fluids, from seeping into producing wells. When our 
Nanosilica fluid is injected into the well, it turns into a solid gel 
that seals porous rock, preventing water from coming through. 
Nanosilica helps reduce environmental impact, while 
enhancing hydrocarbon production efficiency, thereby 
providing a more sustainable and cost-effective solution. 
It has now been commercialized and licensed to both Nouryon 
and TAQA for broader deployment.

Product diversification
Lithium
Lithium is an essential component for the future of 
electric vehicles and batteries for storing energy. 

Aramco aims to produce 5,000 tons per year of lithium 
carbonate equivalent through aquifer-based direct 
lithium extraction, turning produced water into a 
strategic resource. As part of this aim, we have developed 
and deployed our MQiAS technology for near real-time, 
on-site lithium and mineral analysis during drilling. This 
breakthrough solution reduces analysis time from weeks 
to minutes, supporting faster, data-driven decisions and 
efficient mineral development.

In 2025, we announced an agreement with Maaden, 
Saudi Arabia’s leading mining and metals company, to 
consider forming a transition minerals exploration, and 
mining joint venture. The JV will leverage Aramco’s 
geoscience expertise and Maaden’s mining capabilities. 
It will conduct hard rock exploration, aiming to unlock 
the potential of key energy transition minerals and 
to reinforce Saudi Arabia’s role in the future energy 
landscape. 

Aramco has set an ambition of commencing commercial 
production of lithium by 2027. We aim to extract lithium 
from high-concentration brines, thereby advancing 
cost-effective direct lithium extraction technologies. 
Aramco aims to help meet the Kingdom’s lithium 
demand, supporting the domestic production of electric 
vehicle batteries and the expansion of renewable energy 
capacity.
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Petrochemicals and 
chemical products
Petrochemicals are essential for many industries, from plastics 
and pharmaceuticals to consumer goods and advanced 
materials. 

We intend to continue to grow our liquids-to-chemicals 
business through selected disciplined investments, with a 
long-term goal to increase capacity in petrochemical producing 
complexes to up to four million barrels per day.

Among the key achievements in 2025 are:

•	 We signed a venture framework agreement with an affiliate 
of China Petroleum & Chemical Corporation (Sinopec) to 
expand petrochemical production at Yanbu Aramco Sinopec 
Refining Company (Yasref), Saudi Arabia; 

•	 Aramco, ExxonMobil, and SAMREF signed a venture 
framework agreement to evaluate upgrading and expanding 
the SAMREF refinery into a world-scale integrated 
petrochemical complex to produce higher-value chemicals 
and cleaner fuels. SAMREF is a 50–50 joint venture between 
Aramco and ExxonMobil; and

•	 Aramco affiliate Saudi Aramco Jubail Refinery Company 
(SASREF), and an affiliate of Rongsheng Petrochemical Co. Ltd. 
(Rongsheng Petrochemical) signed a development 
framework agreement in late 2024 that paves the way for 
a world-scale expansion project at SASREF in Jubail. This 
project includes ethane and mixed feed crackers and their 
derivative units.

Other Aramco projects that increase petrochemical production 
continue to progress. These include Fujian Petrochemical 
Company Limited, with a new integrated refining and 
petrochemical complex in Fujian province, China; Shaheen 
petrochemical project, in partnership with S-OIL at Ulsan in 
South Korea; Amiral petrochemical project at Jubail, Saudi 
Arabia, in partnership with TotalEnergies; and Huajin Aramco 
Petrochemical Company (HAPCO), a joint-venture refinery and 
petrochemical project in Liaoning province, China. These 
petrochemical products help lock-in carbon and contribute to 
lowering overall GHG emissions throughout the value chain.

Synthetic fuels (e-fuels)
In partnership with Repsol, Aramco is developing an 
e-fuels demonstration plant in Bilbao, Spain, to evaluate 
the commercial viability and technology readiness of 
e-fuels such as sustainable aviation fuel, e-diesel, and 
e-naphtha made using green hydrogen and captured 
CO2. The plant is scheduled for completion in 2026.

In 2025, Aramco made scientific progress in developing 
novel catalytic systems to convert CO2 into e-fuels in a 
single step. This would enhance the process economics 
and overall production costs for e-fuels. Key milestones in 
piloting and catalyst scale-up were achieved, and a 
number of partnerships were initiated. A potential 
demonstration facility for the single-step CO2 conversion 
technology is our Hawiyah Gas Plant in Saudi Arabia.

New hydrogen and ammonia 
initiatives
Through strategic collaborations and venture capital investments, 
Aramco is supporting the development of lower-carbon hydrogen 
and ammonia solutions to contribute to emissions mitigation.

Also, a portfolio of lower-carbon ammonia projects is being 
developed in the Kingdom, with various projects at different 
stages of engineering and design.

Highlights in 2025 included:

•	 Acquisition to make blue hydrogen: In 2025, Aramco closed 
the acquisition of a 50% interest in Jubail-based Blue 
Hydrogen Industrial Gases Company (BHIG) from Air 
Products Qudra, which remains a joint owner. BHIG aims to 
produce hydrogen, including lower-carbon (blue) hydrogen 
made from natural gas coupled with our planned carbon 
capture and storage activities in Jubail.

•	 Offtake agreements: Aramco is actively pursuing long-term 
offtake agreements for lower-carbon hydrogen and ammonia 
in key sectors (including power, marine, steel, and mobility) 
domestically and internationally in markets such as Japan, 
Singapore, South Korea, and Europe. We also continue 
to monitor and evaluate participation in future demand 
incentive programs for lower-carbon hydrogen and ammonia.

•	 Next-generation steam methane reforming: Aramco has 
partnered with Topsoe of Denmark to demonstrate 
next-generation electrified steam methane reforming (SMR) 
technology. This technology aims to enhance CO2 capture rates 
compared to conventional SMR processes and is designed to 
integrate with renewable energy sources for further emission 
reductions. The project is currently in the engineering design 
phase, aiming for a production capacity of six tons per day (tpd) 
of lower-carbon hydrogen. The technology also enables a 
higher rate of CO2 capture compared to conventional SMR 
processes. The project is planned to be located in King Salman 
Energy Park, where it will benefit from the ecosystem and 
collaborative opportunities within Saudi Arabia’s growing 
energy innovation hub.

1   2   3  Diversify  4  

Technology spotlight

Palladium membrane 
reforming technology

Aramco is advancing a palladium membrane reformer 
technology, a novel hydrogen separation and purification 
method that could lower capital and operating costs 
compared to traditional approaches. Integrated with 
carbon dioxide capture, this innovation aims to boost 
the efficiency and economics of producing lower-carbon 
hydrogen, supporting the growth of a hydrogen 
economy. A demonstration unit is now being built, which 
is an important step toward commercialization.
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Total R&D for business-competitive technologies3 
($ million)

2023

2024

2025

320

373

389

Aramco Ventures
Aramco Ventures is Aramco’s corporate venturing arm, 
headquartered in Saudi Arabia with affiliates in North America, 
Europe, and Asia. It manages a diversified portfolio of venture 
capital stage companies and funds aimed at driving innovation 
and strategic growth. Current capital allocated is approximately 
$7.5 billion. 

Since 2014, Aramco Ventures has achieved 117 pilot 
installations and deployments of its technology portfolio across 
Aramco’s facilities. In 2025, we made 49 new deployments, 
including several in the sustainability sector. 

The Sustainability Fund
The Sustainability Fund focuses on investing in startups 
globally that align with our sustainability goals and that 
can deliver strategic value through deployment within 
Aramco. 

As of 2025, the fund had:

$639 million
Committed since its inception

33
Direct investments

10
Indirect investments

43
Portfolio 
companies

In 2025, six Aramco Ventures portfolio companies were 
included in the Global Cleantech 100, reflecting 
recognition across multiple GHG emission mitigation 
technology areas. 

12 of Aramco Ventures’ 43 sustainability portfolio 
companies were named in Time Magazine’s Top 
Greentech Companies of 2025.

Investments in 2025 include:

Ferveret has developed a 
two-phase immersion cooling 
solution for data centers that 
provides 15–20°C greater 
cooling than other methods. 
Inspired by nuclear reactor 
technology, it is drop-in and 
water-free, reducing energy use 
and cooling costs.

Janbon High Tech is a leading 
producer of high-end 
photovoltaic silver powder 
in China, supplying essential 
materials for solar cell 
manufacturing. Using innovative 
Vitamin C reduction technology, 
it ensures consistent production 
across various particle sizes 
and is pioneering the use of 
silver-coated copper powder 
technology to enhance material 
efficiency and cost performance 
in solar applications.

Hytzer Energy focuses on 
solid-state lithium-ion batteries 
with high energy density, 
validated in demanding 
applications like deep-sea 
exploration and space missions. 
Its high-performance battery 
systems are poised to contribute 
to next-generation energy 
storage solutions.

HydoTech specializes in alkaline 
electrolyzers and digital 
solutions that enhance efficient, 
lower-carbon hydrogen 
production. Its electrolyzer 
improves efficiency, lowering 
the energy intensity and cost of 
hydrogen production, thus 
supporting lower-carbon 
technologies.
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~$7.5 billion
Capital allocated

49
New technology 
deployments 
in 2025

$139 million
Allocated in 2025 
to six sustainability-
focused investments

Sustainability investments and engagement
External engagement on climate change
We are actively engaged in several international initiatives to 
advance the development and deployment of sustainability 
related technologies.

Aramco is a founding member of the Oil & Gas Climate 
Initiative (OGCI). Aramco supports OGCI’s Satellite Monitoring 
Campaign, a methane detection and elimination program that 
has helped operators in the MENA region to address undetected 
methane plumes. We work with the OGCI's initiative on carbon 
accounting and engage with a specific taskforce with intent 
to explore improvements in carbon accounting.

Aramco is also a member of the Oil & Gas Decarbonization 
Charter (OGDC), where Aramco’s CEO serves as one of 
three CEO Champions. The OGDC supports companies based 
in the Global South to develop emissions-reduction action 
plans. Aramco’s proactive engagement with OGCI and OGDC 
has also driven forward innovative research, advancing 
lower-carbon technologies such as bio-based marine fuels, 
lower-carbon aviation fuels (LCAF) and carbon capture 
utilization and storage (CCUS).

We are a member of the board of the CCUS Technical Section 
of the Society of Petroleum Engineers, which promotes the 
development of CCUS technologies and provides knowledge 
transfer within the global SPE community. We are also a 
member of the board of the Methane Emissions Management 
Technical Section which shares knowledge on the 
measurement, reporting, and cost-effective abatement 
of methane emissions from oil and gas operations.

In November 2024, a joint industry project of which Aramco is 
part, published its guidelines for understanding the impact of 
impurities in captured carbon and the safety, environmental, 
and operational requirements needed in carbon capture, 
utilization and storage (CCUS) projects.*

Aramco is also a member of the Fuel Lubricants Efficient Engine 
Technology (FLEET) consortium, which brings together key 
stakeholders in the energy and mobility sectors to develop 
solutions for the marine, land, and air transportation sectors.

Research and development
Aramco operates a global research and development (R&D) 
network, with four R&D centers in Saudi Arabia and eight 
satellite centers and technology offices in Asia, Europe, and 
the United States.

In 2025, our sustainability-related R&D spend was $585 million, 
which equates to 60% of our total 2025 R&D spend of 
$974 million. Sustainability-focused areas of our R&D include 
solutions to improve our business operations and energy 
efficiency, enhance carbon circularity, and support the global 
energy transition. In 2025, we filed 818 patents applications, 
20% of which were related to sustainability technologies.

Developments in 2025 include:

•	 New temperature control patent: Aramco was granted a new 
patent for controlling the temperature of an incinerator. This 
innovation optimizes thermal oxidizer operation by 
dynamically adjusting temperature set points, reducing 
fuel gas use, CO2 emissions, and operating costs.

•	 Petroleum Conversion Research Center: The Petroleum 
Conversion Research Center (PCRC) specializes in scaling 
up process and advanced refining and petrochemical 
technologies and advancing the technology readiness level. 
It is located in Dhahran Techno Valley and is operated 
by KFUPM.

* 	� The project involved collaboration with 11 global companies, including Shell and TotalEnergies, and worked alongside research and industry experts. 
1. 	 Includes direct R&D program costs plus estimated overheads. 
2. 	� The reporting boundary for this is Company in-Kingdom (including Global Research Centers). As part of Aramco’s innovation ecosystem, our Global Research Centers play an 

enabling role in advancing long-term goals related to energy innovation, sustainability, and operational efficiency. Each research center’s scope and activities are functionally 
aligned with at least one R&D program, with many centers focusing on multiple objectives and programs.

3. 	 Non-sustainability focused technologies.

1   2   3   4  Enable

R&D focus areas
2025 spend 

($ million)
2024 spend 

($ million)
2023 spend 

($ million)

CCUS 71 63 40

Renewable energy 14 28 8

Energy efficiency 100 70 71

Waste management 
and recycling

23 20 16

Water management 57 56 50

Gas treatment 25 26 43

Lower-carbon 
hydrogen

57 127 58

Sustainable mobility 189 190 209

Crude-to-chemicals 23 16 16

Nonmetallic 
applications

26 28 30

Total R&D spend 
for sustainability 
technologies1,2

585 623 540

Total Aramco R&D2 974 996 861

% sustainability 
technologies2

60% 63% 63%

117 
Pilot installations and 
deployments across 
Aramco's facilities
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