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SYNERGY TOPIC Finance Track Issues, Structural Reform, Human Capital, National Vaccines Production Capacity, Innovation
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Indonesia'sclimate foresight hitshome
When

.HEADLINES. TheJakartaPost

President is hoped to have been achieved. This is why we have entered aUnderstanding coal's sustain-
able strengths through clean coalINSIGHTJoko

Widodo
three-year memorandum of un-

technologies is respecting the derstanding with the Jakarta-
role it will play in helping reach based Centre for Energy (ACE)
Paris targets, which Indonesia within ASEAN. ASEAN countries
and 196 other countries signed have the right to affordable sourc-

es of clean energy to build thei

"Jokowi" But while coal's percentage share
in the country's fuel mix is ex-

at United States pected to fall in the future, the
spoke MichelleManook

LondonPresident Joe Biden's Climate actual volume consumed is ex-
Leadership Summit in April, he pected to increase future demand

from higher electrification and CEOof the WorldCoalAssociationmade three key comments con-
sistent with other coal produc- economic growth.

up to in 2015.
The agreement committed societies and economies, and

they have the right to choose any
term global average tempera- energy source that makes sense

for them: For many, coal will be

ing and consuming nations, and These developments dem- reality intersects with our envi-

nomic reality forIndonesia'selec-

Coal provides 64 percent of In-

able and start focusing on "phasing signatories to keeping the long-
the direction of the World Coal onstrate how complex and fluid ronmental aspirations. The eco- in" clean coaltechnologies
Association. Today, a number of proven ture to well below 2 degrees Cel-

tricity generation and economic clean coal technologies exist, in- sius above pre-industrial levels.
It committed countries to na-
tional climate action plans called

is in the "national interest". Sec- tax regime, it is even more rel- donesia's power generation and ture and Storage (CCs) and Coal nationally determined contribu-

the climatechangeenvironment
Firstly, he underscored Indo- is. Coupled with Indonesia's Fi- that choice.

nesia's commitment to tackling nance Ministry proposing the prosperity isclear:
climate change as an issue which possibility of creating a carbon

As we approach the next Unit-
ed Nations Climate of the Parties
(COP26) in Glasgow, we need to

tions (NDC). Indonesia's NDC stay true to the Paris Agreement
to support developing countries gies need to be considered as gest coal producer in the world. quick to identify this clean coal pledged a 29 percent reduction and its adherence to "all clean tech-

cluding High Efficiency Low
Emissions (HELE), Carbon Cap-

ondly, he invited global leaders evant that clean coal technolo- the country is ranked fourth big- to Hydrogen. Indonesia has been

in realizing their climate ambi-
tions in a "credible way". Thirdly,
he said the Paris Agreement part-
nership had to be "strengthened"
around a better understand-
ing of the strategies which can
accelerate net zero emissions.

part of the solutions to address In 2017, coal contributed US$23.7
carbon neutrality.

potential and since the Paris against the same baseline by nologies and cooperative action".
billion to the Indonesian econo
my and accounted for 11.46 per-
cent of total exports. The coun- of HELE technologies.
try's gross domestic product

Agreement was signed (in 2015),
there has been rapid deployment

2030. Indonesia is one of many
countries that still depends on
coal for economic prosperity and

Countries need the flexibili-
ty to be allowed to fulfill that ob-
jective sensibly and realistical-
ly. I worry that there is a belief
that come 2050, we will "Aick a
switch" and a net zero emissions
world will miraculously appear -

The question now is when In-
donesia will be ready to,phase out
coal-fired power generation. An-
swering this question is rather
complex because it requires an

The Cirebon and Paiton modernization.
(GDP) benefits 5-8 percent from III plants are already HELE-
the mining industry, 80 percent equipped and there are more

than 10 other so-called Ultra Su-

Coal remains the base ingredi-
ent for 90 percent of the world's
cement and 70 percent of the
world's steel. For renewables sup-
porters, and we are one, it is poi-
gnant to note that coal is a "build-
ing block" to the renewables
industry. The manufacture of ev-
ery wihd turbine requires 260
tons of steel made from 170 tons

He also highlighted Indone assessment of cost andvalue of which iscoal.
These figuresdemonstratethe with not a fossil fuel in sight.pra Critical coal plants planned
"value" effect of coal production or under construction. Similar-
on macroeconomic indicators y, Indonesia has recognized the
such as per capita and household value of CCS and earmarked the

Jatibarang and Gundih plants as

sia's openness to investment and
technology transfer, including
investment for the energy transi- on environmental terms alone
tion. Last month, Indonesia an- CO2 emissions. But the value of
nounced a moratorium on any coal is predicated on the invest-
new coal-fired power plants al- ment made and its enabling role
lowing completion of plants un- in driving economic growth

two very different things.
The cost of coal is evaluated Manyof us know that the tran-

sition will be quick for some and
slower for others. It will be vital
to ensure that everyone is equally
supported in their transition ef-
forts. We need to be mindful not

income, and employment.
So why phase-out anything that

provides so much? Probably be-
suitable for deployment.
Retirement of aged coal-fired

der construction or reaching employment, infrastructure, af- cause we' have failed to commu- power plants and the implemen-
nicate this economic "value". And tation of clean coal technologies

has materialized through gov-

of coal and 300 tons of iron ore. to turn the lights off to0soon.
their financial closure. fordability reliable power, and its This is a simple example of how

coal and renewables must co-
alesce and coexist. The only way
forward is through collaboration.

Without a stable, secure and
this is where the discussion must
ceasebeing about "phasing out fu-
els that are considered unfashion-

Furthermore, it signaled a contribution to energy security. affordable electricity supply, it
will be hard to see, or do much,hardline end of coal generation

by 2060 when carbon neutrality more relevant as our economic
All these questions become ernment proposals to modify the

Suralaya coal-fired power plant. in the dark.

1. National Energy Plan (RUEN) of Indonesia
Enhanced Oil Recovery (EOR) technology is one of the solutions
to increase oil and gas production in Indonesia.

2. Commitment of GoI to Reduce Green House Gas (GHG)
Emission in COP 21 - Paris.

Background

Reduction Scenario
GHG Emission by 2030

29 % business as usual

41 % with international 
support



No Sector
GHG Emission Level 

2010 
(MTon CO2e)

GHG Emission Level 2030 (MTon CO2e) GHG Emission Reduction
(MTon CO2e)

BaU CM1 CM2 CM1 CM2

1 Energy* 453.2 1,669 1,335 1,271 334 398

2 Waste 88 296 285 270 11 26

3 IPPU 36 69.6 66.85 66.35 2.75 3.25

4 Agriculture 110.5 119.66 110.39 115.86 9 4

5 Forestry** 647 714 217 64 497 650

TOTAL 1,334 2,869 2,034 1,787 834 1,081

38% of emission reductions come from the energy sector
* Including fugitive **Including Peat fire

IPPU  = Industrial Processes and Production Use

Indonesia is committed to reduce GHG Emission by 29% in 2030 and could be up 
to 41% if there is international support  

Reducing GHG Emission from Energy Sector and its opportunity for CCS-CCUS



à The concept of CO2-injection implementation in the form of CO2-EOR or CO2-EGR are introduced
by National CoE for CCS/CCUS since the end of 2019, when the preparation of the Gundih CCS
project is revised to become the Gundih CCUS project

Unrecoverable 
Oil in Place

à To get 20C compatible should be NDC +
CCS&CCUS and while for 1.50C compatible
needs NDC + BECCS (Bioenergy with
CCS&CCUS)

à CCS and CCUS implementations are not
included in Indonesian NDC as the tool that
could reduce the GHG emissions, because it
was predicted that these kinds of technologies
are too expensive.



CO2 Sources from Main Energy Sectors in Indonesia and its plan and 
opportunity for CCS-CCUS implementation
Our target for GHG emission reduction from energy sector from 2020 – 2030 (10 years): ~ 400 Mton of CO2.

Some facts about CO2 from some sites in Indonesia:

- Total CO2 that could be injected in Gundih field for 10 years ~ 3 Mton of CO2

- Total CO2 that could be injected in Tangguh field for 10 years ~ 32 Mton of CO2

- Total CO2 that could be produced from all main fields in Eastern Java (Gundih, Banyu Urip, Sukowati, and JTB) for 10 
years ~35 Mton

- Potency of CO2 to be injected from Banggai Ammonia Plant (Central Sulawesi) for 10 years ~ 9 Mton of CO2

- Potency of pure CO2 injection from DME Project in Tanjung Enim – South Sumatra for 10 years (from coal gasification) 
~ 40 Mton of CO2 (there will be another 25 Mton of CO2 for 10 years from boiler incl impurities)

- Released of CO2 from PLTU Cirebon (650 MW, 80% capacity factor) for 10 years ~ 45 Mton of CO2 (Note: 1 MWh ~ 1 
ton of CO2) 

- CO2 released from all Coal-fired power plants in Indonesia (totally 35 GW, 80% capacity factor) ~455 Mton of CO2

à Thus, CCUS can play an important role in Indonesia, since there are a lot of CO2 sources from energy sector, but 
their locations are close to depleted oil reservoirs and coal mining, so that CO2-EOR, CO2-EGR and CO2-CBM can 
perhaps be carried out economically in Indonesia. 



Economical Motivation of CCUS Implementation in Indonesia: 
Make oil and gas fields more environmental friendly & they give economic benefit e.g. from incremental production
--- A Study from an Indonesian EGR Project Plant: Analysis on Carbon Credit Sensitivity for Project Economics ---

Estimated Project pay out time for 
• Carbon Credit 15 US$/tCO2e : Q1 2032
• Carbon Credit 25 US$/tCO2e : Q4 2030
• Carbon Credit 35 US$/tCO2e : Q2 2029

• PTCF Comparison for project 35 US$ carbon credit is 
1.6 times as profitable as the project with 25 US$ 
carbon credit and 2.4 times more profitable compared 
to the project with 15 US$ carbon credit.

• Based on the calculation, carbon credit is able to 
reduce operating expenditure to zero, therefore 
increasing profit for both contractor and the 
Government of Indonesia.

References of Carbon Pricing Around the World:
• EU ETS : 25 US$/tCO2e (50-60 US$/tCO2e in 2022)
• Hitachi: 46.7 US$/tCO2e
• Iceland Carbon Tax: 31.3 US$/tCO2e
• Beijing Pilot ETS: 10.4 US$/tCO2e
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Carbon Credit Sensitivity-EGR Implementation in a field in 
Indonesia

GoI Take Contractor PTCF

Assumptions: Injection of CO2 starts in 2026 & all CO2- credit could be sold
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Contractor PTCF Case 1-A @ 2045 with Carbon Credit

Carbon Credit 15 US$/tCO2e Carbon Credit 30 US$/tCO2e

Carbon Credit 60 US$/tCO2e



No ID FIELD_NAME OPR_CURR PROD_STAT GN_HC_TYPE FLD_SQKM

1 Senoro
JOB Pertamina-Medco E&P Tomori 
Sulawesi (JOB PMTS)

Producing Oil & Gas Fields 56.9

2 Tiaka
JOB Pertamina-Medco E&P Tomori 
Sulawesi (JOB PMTS)

Temporarily shut-in Oil & Gas Fields 6.9

3 Donggi PT Pertamina EP Producing Gas Fields 14.1
4 Matindok PT Pertamina EP Producing Gas Fields 5.92

CCUS is also needed for 
downstream oil and gas
industries



Kedunglusi

KEDUNGLUSI

KTB – RBT – KDL FIELDS
(Gundih Area)

Cepu

Kedunglusi

Map of Gundih area and its surrounding areas

Latest Status of Gundih Project as an example:
Shifting from CCS Pilot Project to CCUS (CO2-EGR) Project 

q 70 MMSCFD 
for 12 years

q CO2 = 21%, 
equivalent to 
800 tpd



NEW Scenario of CCUS Project in GUNDIH AREA (Starting from 2019)
Currently Gundih CPP releases 800 tpd of CO2. If all of available 
CO2 is injected to Kedungtuban structure:
- 3 mio of CO2 will be reduced for 10 years injection time.
- Incremental gas production (80% CH4) of 36 BSCF for 10 years, 

equivalent to approx. USD 100 - 120 mio. 
- The Capex for 10 years CO2 injection = USD 49 mio, total OPEX = 

USD 20 mio
- Offering participation of foreign institutions for injecting CO2, 

e.g. using JCM scheme (Initial CO2 injection will be 2025)

Time Structure Map of Kujung Fm
& Proposed CCS well location

Breakthrough: 
15 years after 1st injection 100 years after 1st injection

Increase Gas Production 
up to 5.4% (36 BSCF)



Regulation will cover some points such as : 

• Revision to existing regulation in oil and gas
• The need to provide regulations that support CCUS activities in Indonesia 

including a system that account CO2
• To build an agency/board/entity that will certify the MRV methodologies 

in a specific CCUS project in Indonesia
• The need to prepare and form an attractive carbon market in Indonesia
• Supporting projects related to monetization of Associated Gas Recovery 

and Fuel Producing Facility e.g. with JCM Scheme toward Zero Flaring

Regulation to support CCS-CCUS activity in Indonesia

INDONESIA CENTER OF EXCELLENCE FOR CCS 
AND CCUS



universitaspertamina.ac.id


