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EXECUTIVE SUMMARY
CC(U)S FOR INDONESIA’S SUSTAINABLE
ENERGY SECURITY AND STRONGER ECONOMY

Produced with assistance from:

Indonesia is well posi�oned to be a regional leader in Carbon Capture and Storage (CCS), 
helping the Asia region decarbonize while boos�ng its domes�c industries and economy 
to achieve Indonesia Emas and a Net-Zero Emissions (NZE) future.

To achieve Indonesia Emas, growth in hard-to-abate industries such as steel and 
cement is necessary to meet the rising demand for Na�onal Strategic Projects. CCS 
technology is crucial to balancing industry growth with the emission reduc�on needed to 
meet NZE targets. Ignoring CCS could cost Indonesia an addi�onal USD 1 trillion. CCS will 
also enable the development of new low-emissions industries such as blue hydrogen and 
blue ammonia.

With its vast geological storage poten�al and wealth of oil and gas industry exper�se, 
Indonesia can also take advantage of its strategic loca�on to develop CCS hubs and 
become a regional hub leader. These hubs would a�ract the growing regional CO2 market, 
with neighbours prepared to pay a fee for CO2 storage.

As the CO2 market in the region gains momentum, Indonesia must act swi�ly and decisively. 
By accelera�ng the development of CCS, Indonesia can secure its leadership posi�on and 
ensure a sustainable future. Indonesia's GDP is predicted to improve by approximately 
USD 478 billion, with more than 53,000 jobs per annum created up to 2050 by CCS hubs, 
benefi�ng the en�re country.

This 2024 infographic outlines the Indonesian government's role in developing CCS 
Hubs in Indonesia, based on recommenda�ons from the 2023 IPA White Paper. It calls for 
a collabora�ve approach between the government and industry to improve the ease of 
doing business, investor confidence, and stakeholder trust.

With strategic interven�ons and concerted efforts, Indonesia can navigate the energy 
transi�on landscape, achieve resilience, secure its economic future, and significantly 
contribute to global emissions reduc�on goals.
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National Strategic Projects (PSN)
driving demand for industry

Indonesia Emas needs hard-to-abate industries to grow. 
CC(U)S is crucial to success

Transport
Fuel cell vehicles

Industrial
Applications
Heat and feedstock

Helps industry decarbonize
 

Blue ammonia
production

Agriculture

NH3

Source: Wood Mackenzie 
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POTENTIAL

Source: Global CCS Institute

CCS facilities contribute to GDP

Accumulated costs avoided within the energy system
(2023-2050)

The energy costs that could be 
avoided up to 2050 by adopting CCS
This is the high price of ignoring 
carbon capture technologies
CCS avoids higher tech costs and reduces 
reliance on costly low-carbon fuel imports
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~1 trillion USD

ASEAN
~1.7 Gtpa total carbon
emissions in 2022BruneiMalaysia

Singapore
Gov’t capture target
2 Mtpa by 2030

South Korea
~0.5 Gtpa potential
storage demand
up to 2050

Japan

Countries developing
CCS hubs

Strengthen Indonesia 
geopolitically by playing an 
important part in helping 
region decarbonize

Generate new 
economic benefits

Develop stranded oil & gas 
assets with CO2 content

Indonesia has abundant CCS storage 
potential to meet domestic requirements 
and CO2 from elsewhere

Developing CCS projects creates Indonesian jobs and multiplier effect

AustraliaWait and see is not an option... 
neighbours already developing
cross-border hubs and agreements 

Source: Global CCS Institute. Derived from the Global Economic Net Zero Optimization (GENZO) model, developed by the Institute and coupled with Input-Output analysis

Source for map data: BCG
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Global CCS deployment expanding rapidly

In development 
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Annual average employment
impact (in thousands)

Incremental average
annual economic
impact (USD billion)

9 194

GDP 1.39 16.26

Labor
Income 0.62 10.96

Number of CCS
facilities in pipeline
and capture capacity
increasing

Clear economic benefits from CCS forecast

China
Value and opportunity through CCS predicted

CCUS Roadmap

Top countries with CCS projects in 2024 (Q1) Projects in development, construction, operational

2024 (Q1)

43
28

305
376

2023

USA

UK

CANADA

NORWAY

CHINA

INDONESIA
43
33

488 233

8.4 Mtpa
capture capacity

16.6 Mtpa
capture capacity

4.73 Mtpa
capture capacity

27.67 Mtpa
capture capacity

57.23 Mtpa
capture capacity

179.24 Mtpa
capture capacity

66

58

22

21

16

564

>4 million
JOBS

in total could be
created by 2050

>28
GDP

in total could
be added by 2050

USD

EMISSIONS

billion 

ECONOMY

USA

Could help China reduce
emissions by up to
2.7 Gtpa by 2050
(~30% China's emissions)

CO2

EMISSIONS
CO2

United Kingdom
East Coast Cluster (UK) creates long term benefits

25,000+ 
up to 2050
(average per annum)

23 Mtpa 
Average amount of CO2 
captured and stored per 
year by 2035

JOBS
2.5 billion USD+ 
average Gross Value 
Add up to 2050

As of Q1 2024

CCS ADOPTED GLOBALLY AND CREATING
SIGNIFICANT VALUE

Source: National Petroleum Council 

Source: Global CCS Institute

Source: East Coast Cluster

* Average annual values over 20 years
* Labor Income: all forms of annual employment income, including employee
   compensation and proprietor income

Source: Oil and Gas Climate Initiative 

Source: National Petroleum Council 
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In Construction
Facilities

 
Operational
Plants

9
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CCS hubs can boost Indonesia’s economy and regional status

CCS will create multiple impacts for Indonesia

Indonesia has what it takes

Massive storage
potential, up to

Utilize existing 
infrastructure  

700 Gt CO

Leverage oil & gas 
production 

expertise  

Strengthen 
geopolitical 
stance   

First mover to 
capitalize on the 
billion USD carbon 
market potential 

Create positive 
economic multiplier 
from building the
CCS industry   

Generate revenue 
from third party 
CO2 storage 

Opportunity to 
kickstart 
low-emissions 
hydrogen projects

Capitalize on global 
green economy and 
provide revenue
protection for the 
country

EMISSIONS
CO2 600Mtpa 

Indonesia's domestic 
industry emissions

CCS hubs can increase Indonesia’s 
local and regional advantage 

Refinery Petrochemical

Power Plant Smelter

INDONESIA TO PLAY KEY REGIONAL
CCS HUB LEADERSHIP ROLE

H2

EDB Outline
> 6Mtpa (2050) 

CCS Roadmap
~240Mtpa (2050)

NZE scenario
>50Mtpa (2050)

Neighbours actively looking 
for CO2 storage options

CO2

Every 1 million
tonne CO2 captured  ~ IDR 4 trillion

Creates economic value add of Creates ~800 jobs
at construction

and operation stages

Source: Global CCS Institute. Derived from the Global Economic Net Zero Optimization (GENZO) model, developed by the Institute and coupled with Input-Output analysis
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CCS offers cost-effective solution to industries with
limited decarbonization options

Increased uptake and advancements will further lower cost of CCS

2GT CO2 needs to be 
removed from atmosphere 
for Indonesia to reach NZE 
by 2060*

Source: Global CCS Institute. GENZO modelling scenario: Accelerated Storage Pathway

Source: International Energy Agency (IEA)

Source: McKinsey & Company Source: Global CCS Institute 

CCS IS A COST-EFFECTIVE PATHWAY
TO NET ZERO

CO2

CCS Nature basedRenewables

All solutions are needed

Can be retrofitted to power and industrial plants

Costs expected to decline over time, compared to 
next best nature-based alternatives

Lessons learned from early mover projects also 
pave way for future project cost reductions

Economical compared to other decarbonization 
solutions for industry
Simplified levelized cost of low carbon technologies 

Levelized cost, $ per metric tonne of CO 2 

Cost effective 
option for plants

< 10 years old, not 
yet ready for 

closure

Enables them to 
continue operating

Indonesia’s Net Zero Pathway 
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CCS technology has been safely
used for over 50 years

UK study finds strong CO2 storage security

Monitoring and decades
of experience add to security

In unlikely event
of storage leakage...

Areas monitored include:
• Ground surface/seafloor
• Groundwater and surrounding geology
• Storage formation and overlying seal

< 1% CO  leakage to atmosphere

OIL & GAS GROUNDWATERENVIRONMENTAL 

NOT EXPLOSIVE NOT HARMFUL
TO PEOPLE 

unless at very high concentrations

WE BREATHE AND EXHALE CO

ATMOSPHERE 

OCEAN

CO  IS IN OUR FOOD AND DRINK
 1 LITRE SOFT DRINK HAS 6-8 g CO  NOT FLAMMABLE

 * Modeled on over 25 years of injection operations and 100 years post-injection monitoring in 
depleted field and saline aquifer storage sites, with 125Mt CO 2 storage capacity

Source: Global CCS Institute. As at March 2024.

Source: UK Department for Business, Energy & Industrial Strategy (BEIS)

Source: Science Direct

CCS IS SAFE, RELIABLE AND PROVEN
TECHNOLOGY

>300Mt
of CO2 already
safely stored
underground 

~2.5 million ha
of tropical forest planted 

~65 million cars  
removed from roads in one year

1920s

1970s

Since 1996

2024

CO2 in natural gas reservoirs separated 
from saleable methane gas

Terrel Natural Gas Processing plant (USA)
                      - Captured CO  injected into oil 

field for Enhanced Oil Recovery

521 commercial facilities in 
development and construction

Monitoring occurs over entire lifecycle

Industries that contribute decades of experience to 
predict, monitor and remediate storage operations

CO2 returns to the ocean or atmosphere
– where it was headed before capture

Appropriately selected and managed 
geological reservoirs are ‘very likely’ to 
retain over 99% of the sequestered CO 2 for 
longer than 100 years and ‘likely’ to retain 
99% of it for longer than 1,000 years”
Intergovernmental Panel on Climate Change (IPCC)

Authorities agree - storage site selection is key

Post-injection  

Continues 10 years after closure of storage 
* per Presidential Regulation PR 14/2024

43 operational,
50.39Mtpa CO  capture capacity

Sleipner and Snøhvit facilities (Norway) 
have safely stored > 26 Mt CO 

Equivalent to: OR

Pre-injection Operation 
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Indonesia’s path to regional CCS leadership
Take advantage of the 
wealth of available 
project knowledge 
and key learnings

Seize the opportunity of 
Indonesia’s huge 700Gt 
storage potential 

Take advantage of strategic 
location of sites to attract 
regional CO2 market prepared to 
pay a fee for storage

Create an attractive 
business environment 
and case for CCS

Government and industry must 
work together to improve 
ease-of-doing business, secure 
investor confidence and instill 
stakeholder trust

Joining this global 
scaling-up of CCS
would make Indonesia a 
regional hub leader

INDONESIA HAS STRONG POTENTIAL
TO BE A REGIONAL CCS HUB LEADER

Source: Global CCS Institute
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Operational
In Construction
Advanced Development

Early Development

Don’t delay
Indonesia’s neighbours 
are already developing 
hubs and cross-border 
agreements too

Project developer key learnings
Operational efficiencies

and optimization planning
help lower costs

Stakeholder engagement
is key

Selection of storage site and 
correct size is crucial

Technology innovation improves 
project economics, speed of 
permitting, and builds trust

Safety and security of storage is 
paramount to success

Government and industry must 
work together

Source: The Electricity Journal
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Well established CCS policy and regulations 
spur growth in CCS globally

Investor certainty in USA and Europe is underpinned by 
proactive government policy support

Top 5 CCS Legal and 
Regulatory indicator 
score rankings 2023

AUSTRALIA 70

UNITED KINGDOM 68

DENMARK & USA 66.5

CANADA 66

NORWAY 61.5

1 INDONESIA 4815

2

3

4

5

Highest ranking of ASEAN 
nations
Indonesia has the right 
momentum to surge even 
further by improving 
conditions for investor 
certainty and streamlining 
processes

USA Europe

GOVERNMENT SUPPORT KEY CATALYST
FOR CCS DEVELOPMENT

Source: Global CCS Institute

Source: International Energy Agency

Tax credits provide clear favorable economic 
incentives for long term CCS investment

Funding support through grants and subsidies 
strengthens the business case for CCS
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45Q Tax
Credit Update
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Revised TEN
Regulation

Climate Agreement (Denmark)
Longship (Norway)
CCS Infrastructure Fund (UK)

Industrial
Decarbonisation
Challenge (UK)

Announced Capture Capacity for 2030

Mtpa Mtpa

Announced Storage Capacity for 2030

Leading Asia in scaling-up CCS is one path to achieving Indonesia Emas

> 38,000 FTE per annum

INDONESIAN
JOB CREATION

VALUE ADD TO
INDONESIA’S GDP

in Construction 2031-40

>50,000 FTE per annum   
in Operations 2051-60

> 80,000 FTE per annum
in Operations 2041-50

USD 31.6 Bn
Direct Value Add 2031-40

USD 198 Bn   
Direct Value Add 2051-60

USD 160.3 Bn 
Direct Value Add 2041-50

Source: Global CCS Institute

ENERGY SECURITY
• Kickstarts new 
low-emissions industry
(Blue Hydrogen)
• Supports Oil and Gas 
recovery from stranded 
assets

NET ZERO TARGET
Helps Indonesia reduce 
CO2 emissions 

CCS implementing 
regulations

Secure commercially 
ready cross-border 

emitters

CO2 cross-border 
agreements

Establish G2G 
partnerships 

Carbon Pricing
• Stimulate low-carbon 

industry’s demand
• Address social cost of 

carbon emissions

CCS Incentives
Accelerate development 
of full commercial scale 

CCS projects 

Indonesia can be guided by these benchmarks in best practice and regulations
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Strong case for CCS hubs development in Indonesia

Government should build on significant progress already made
to further accelerate Indonesia’s CCS hubs development

Top 4 priorities

1

2

3

4

CCS hubs will benefit all Indonesians, and contribute
to the global effort to combat global warming

Indonesia ASEAN

Japan  

South Korea 

Singapore 

700 Gt CO2
storage potential

Indonesia can play a key role 
in helping region decarbonize

Access to existing oil and gas 
infrastructure could:
• be reused (pipelines, platforms etc.)
• assist in deployment planning - 
guiding location for CCS infrastructure
• reduce cost of deployment

Comprehensive set of CCS 
Implementing Regulations
• Help secure commercially ready 
cross-border emitters
• Help foster a competitive CCS industry 
while ensuring practicality and compliance

CO2 Cross-border Agreements
(G2G Partnership)
• Will harness Indonesia’s strategic 
geographical proximity and vast storage 
potential
• Will position Indonesia as a key player in 
global emissions reduction efforts

Carbon Pricing 
• Will stimulate demand for low-carbon 
industries through country-specific carbon 
pricing frameworks and market-driven policies 
• Will also address the social cost of carbon 
emissions

CCS Incentives
• Will accelerate the 
development of full commercial 
scale CCS projects 
e.g. Tax Allowance (Malaysia), 
Tax Credit (USA), Grants (UK, 
Canada, Norway)

INDONESIA’S CCS HUB SUCCESS RELIES
ON CRITICAL GOVERNMENT SUPPORT

1.7 Gtpa total carbon
emissions in 2022

Power PlantRefinery
Petrochemical Smelter

0.7 Gtpa
potential
storage demand
up to 2050

potential
storage demand
up to 20500.5 Gtpa

2 Mtpa Gov’t capture
target by 2030

ENERGY
SECURITY

PATH TO
ACHIEVING
INDONESIA

EMAS 

STRENGTHEN
GEOPOLITICAL
STANCE

Source: IPA Whitepaper

INDONESIAN
JOB CREATION

> 53,000 FTE per annum   
In Construction and Operations
2031 - 2050

VALUE ADD TO
INDONESIA’S GDP

~USD 478 Bn   
Direct and indirect accumulated
value add 2031-2050

• Kickstarts new low-emissions 
industry (Blue Hydrogen)
• Supports Oil and Gas 
recovery from stranded assets

NET ZERO
TARGET

Helps Indonesia reduce 
CO2 emissions 
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EXECUTIVE SUMMARY
SUSTAINING INDONESIA’S
UPSTREAM INVESTMENT

  

 

All data is supplied by:

Fossil fuels play a fundamental role in fuelling human development and driving economic growth but 
unmi�gated use has elevated atmospheric concentra�ons of greenhouse gases well beyond historical 
peaks, resul�ng in anthropogenic climate change. Indonesia’s energy demand is forecast to increase 
significantly in line with the country’s economic development, urbanisa�on and popula�on growth. To 
achieve this growth, Indonesia must secure an increasing domes�c energy supply despite declining 
produc�on; mi�gate greenhouse gas emissions; and ensure investment that drives development of an 
affordable domes�c supply. These compe�ng goals are known as the energy trilemma.

Demand will be increasingly met by low-carbon renewable sources; however, the full poten�al of 
renewable energy is constrained by advancements in technology. But so long as coal consump�on 
increases much more slowly than gas, Indonesia will transi�on to much less carbon-intensive energy.

Despite increasing demand, produc�on of oil and gas in Indonesia is forecast to decline. Countering the 
decline in domes�c supply is es�mated by SKK Migas to require a doubling of current levels of 
investment by 2030. In turn, changes are required to make inves�ng in Indonesian oil and gas 
opportuni�es more a�rac�ve compared to other opportuni�es in other countries around the world. 
This can be achieved through enhanced fiscal terms, greater legal certainty, more ease of doing 
business and incen�ves that drive E&P investments aligned with a net-zero world.

Gas in par�cular has a crucial role in many parts of Indonesia’s economy. It is the feedstock for all 
industrial fer�lizer produc�on. A billion cubic feet per day is used in industry; gas also generates twenty 
percent of Indonesia’s electricity needs. Almost a million households are fueled by gas; and 
government income (not including taxes) from oil and gas exceeds seven billion US dollars.

Gas as a transi�on fuel instead of coal is crucial to reducing greenhouse gas emissions. Current 
projec�ons suggest a smaller increase in predicted energy supply from coal than gas, but this s�ll 
results in coal genera�ng a greater propor�on of overall energy emissions by 2050. Natural gas 
produces half the carbon dioxide of coal, much less nitrogen dioxide and far less sulphur. Delivering 
more gas than coal is a cleaner and more desirable outcome.

Local explorers recently demonstrated Indonesia’s world-class gas poten�al, with the discovery of the 
two largest deepwater gas discoveries in the world in 2023 – the Geng North and Layaran gas fields.

However, unless the Indonesian E&P sector undergoes a dras�c revitalisa�on, today’s decrease in 
domes�c oil & gas produc�on in the face of increasing domes�c energy demand will aggravate the 
country’s exis�ng oil import dependency and will turn Indonesia from a net exporter to a net importer 
of natural gas within a decade. For context, if changes led to E&P investment that produced nine more 
Geng North-sized discoveries this could sustain Indonesia’s current posi�on as a net gas exporter into 
the future. This would ensure a transi�on to the energy security, sustainability and affordability 
needed to power the future of Indonesia.

Sustainabi li
ty

Se
cu

rity Affordability



All data is supplied by:
STRENGTHENING INDONESIA’S 
ENERGY RESILIENCE

 

Energy Demand
Indonesia’s energy needs will grow by 75% over the next 25 years.

Renewable energy supply will grow 12x by 2050 but is still only 12%  
of total supply

Gas as a transition fuel could  
have a key role in Indonesia’s 
decarbonization.

 

 GAS

 OIL

 RENEWABLES

 COAL

2050

330 
MTOE
16%

37%

35%

12%

45%

45%

12%

2030

250 
MTOE

40%

3%

12%

Renewables

190 
MTOE

2023

2%

39%

45%

14%

Ease of doing business
• Further streamlining of approval 

processes
• Improved alignment between 

government stakeholders and 
industry

Net-zero E& P investments
• 

incentives for emission reduction 
projects

• License to invest

• Flexibility and support for mature  
and challenging projects

• Attractive terms for new 
exploration and development 
opportunities

Legal Certainty
• Improved dialogue and industry 

consultation on policy changes
• 

implementation of policy 
improvements

• Contract sanctity and clarity of 
terms in oil and gas needs to be 
maintained.

Improving Indonesia’s E& P Attractiveness

Fuel Supply Decline
Oil demand will continue to rise but  
Indonesia’s oil production is forecast to 
decline from 0.7 Mbopd to 0.1 Mbopd.
Gas production is forecast to decline  
from 5.4 bcfd to 3.2 bcfd by 2050.

Production
2023

5.4

0.7
4.4

0.4

Production
2030

3.2
0.1

Production
2050

GAS 
(BCFD)

OIL 
(million 
BOPD)

Indonesia must remain  
globally competitive to  
attract investment
To counter production decline, 
government is targeting to double  
the oil and gas investment to  
26 billion USD by 20301

1 Source: SKK Migas

$13.7bn $26bn

2023

2030

A Fair and Just Energy 
Transition 

energy security, energy affordability, 
and energy sustainability

Imports 
dependency

Growing 
demand

Global 
economic 
recession

Rising cost 
of energy 
imports

Energy 

incentives

Net-zero 
ambitions

The energy trilemma
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All data is supplied by:
FUELING INDONESIA’S ENERGY
TRANSITION WITH NATURAL GAS

Continued reliance on coal means that 
Indonesia’s energy related emissions  
will continue to rise beyond 2040 
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Base case scenario for Indonesia’s 
emission pathway

Note:    1 Fertilizer here refers to Ammonia and Urea.  2 Source: ESDM 

100% of Indonesia’s 
fertilizer1 is 

manufactured 
using gas. 

Non-Tax 
Government 
Receipt from 

Upstream Oil and 
Gas reaches IDR 117 

Trillion in 20232

Gas is used daily 
by ~800,000 

households across 
Indonesia.

Gas generates 1/5  
(~63 TWh) of 
Indonesia‘s 

electricity needs.

~1 bcfd of gas  
is used in  

industrial sector.

Many uses one legacy: Gas is vital for Indonesia’s economy

Eni’s Geng North and Mubadala’s Layaran 
 

in 2023   

   391 mmboe 

   540 mmboe Jonker (Namibia)

   572 mmboe Fangtooth SE (Guyana)

   580 mmboe Layaran (Indonesia)

        652 mmboe Geng North (Indonesia)

9 more Geng Norths would be required to  
maintain Indonesia’s position as a gas exporter

Top 5 Global Deepwater Discoveries (2023)

Otherwise Indonesia will be a net importer in 2035

Development of new gas supply will support local 
 

for Indonesia
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Slow build-out of renewables presents  
an opportunity for gas to accelerate  
energy transition. Gas offers a cleaner 
alternative to coal

NATURAL GAS:
The least 

carbon 
intensive 
fossil fuel

VS.

COAL:
The most 
carbon 
intensive  
fossil fuel

99% less 
sulphur dioxide

80% less 
nitrogen dioxide

50% less 
carbon dioxide
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