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Oil and gas production generates associated gases that are usually flared and vented. This 
practice not only wastes natural gas with economic value, but it also contributes to climate 
change by emitting carbon dioxide. Approximately 150 billion cubic meters (bcm) of natural 
gas are flared and vented annually worldwide, adding approximately 400 million tons of CO2 
emissions worldwide.

Indonesia, as a contributor global gas flaring, has initiated the Indonesia Climate Change 
Sectoral Roadmap 2010, coordinated by Bappenas, to reduce gas flaring. Monitoring the 
implementation of gas flaring volume reduction policy is part of the National Action Plan on 
GHG Emission Reduction (RAN-GRK), formalized through Presidential Regulation No. 61/ 
2011. The target is to have gas flaring volume data available each year. The Directorate 
General of Oil and Gas in the Ministry of Energy and Mineral Resource has issued Ministerial 
Decree No. 31 Year 2012 on “Flare Management in Oil and Gas Operations” in December 
2012 that mandates oil and gas producers to ask for the government’s permission to conduct 
gas flaring. 

The main objectives of this study are (i) to gather and analyze data on gas flaring and venting 
production in Indonesia; (ii) to analyze policies and regulations related to gas flaring; and (iii) 
to provide alternative solutions to reduce gas flaring production. Interviews with government 
agencies and practitioners, in addition to focus group discussions and intensive desk study 
have been conducted to gather this information. 

Our analysis of the detailed gas flaring data indicates that most gas flaring was produced 
offshore. Based on total flaring, the top five emitters are BP Tangguh, Pertamina and Partners, 
Petrochina International Jabung Ltd, CNOOC SES Ltd, and Total Indonesie. However, based 
on the gas flaring to BOE ratio (GFBOE), the top emitters are PT Medco E&P Lematang, 
Camar Resources Canada, JOB Pertamina Salawati, JOB Pertamina-Medco Tomori, and 
Petrochina International Jabung. GFBOE is considered a better measure of gas flaring 
than total gas flare. The companies with the highest GFBOE are onshore oil production 
companies.

Technological development enables associated gas to be commercialized rather than flared, 
and this reduces emissions. Our case study of PT Odira Energi Persada suggests that 
the emissions reduction achieved through utilization and recovery of associated gas that 
otherwise would have been flared over 10 years totaled 3.6 million tons of CO2. However, 
with high investment costs some incentives and reasonable gas prices may need to be in 
place in order to get a reasonable rate of return to allow such investments to proceed.

A number of regulations related to environmental issues have been passed into law, 
including: (i) Government Regulation No.28/2008, (ii) Law No. 32/2009 on Environmental 
Protection and Management, (iii) Regulation of Environment Minister No. 5/2011, (iv) 
Government Regulation No.28/2008, (v) Regulation of the Ministry of Finance No.130/2011, 
(vi) Regulation of Ministry of Finance No.76/2012; and (vii) Ministry for the Environment 
Regulation No.5/2011. Environmental economic instruments and other measures of fiscal 
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incentives are mentioned in these regulations. However, none of these regulations have 
specifically stated how such environmental economic instruments or fiscal systems will be 
applied. The regulations are more normative in nature so development of more specific 
fiscal regulations / laws will need to be passed to make them effective.

In order to have effective and efficient regulations, specific arrangements including numeric 
values with respect to environmental economic instruments and other measures in relation 
to fiscal instruments must be introduced specifically. These include a need to specifically 
design incentives/disincentives that gas and oil producers and processors will receive when 
they are in-compliance/non-compliance with the regulations, as well as the mechanisms of 
these incentives/disincentives. Detailed options for fiscal incentives and disincentives are 
addressed in the report.

Three broad policy recommendations are proposed to minimize gas flaring. These are: (i) 
commercializing flaring through use of regulation, (ii) enforcing government regulations 
applicable to oil and gas companies; and (iii) providing disincentives to oil and gas companies 
for producing excessive gas flaring. Details of the recommendations are spelt out in the 
Report.
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AMDAL   : Analisa Mengenai Dampak Lingkungan (Analysis of Environmental 
Impacts)

APG   : Associated Petroleum Gas
Bappenas  : Badan Perencanaan Pembangunan Nasional (The National 

Development Planning Agency of Indonesia)
Bbl    : Barrels
Bcf    : Billion cubic feet
Bcm   : Billion cubic meters
BOE   : Barrel oil equivalent
Bpd   : Barrel per day
BOPD   : Barrel Oil Per Day
BKF   : Badan Kebijakan Fiskal (Office of Fiscal Policy)
BPK   : Badan Pemeriksa Keuangan (Financial Supervision Agency)
CASA   : Clean Air Strategic Alliance
CASAX   : Interstate Oil and Gas Compact Commissions
CCS   : Carbon Capture and Storage
CDIC   : Carbon Dioxide Information Analysis Center
CDM   : Clean Development Mechanism
CNG   : Compressed Natural Gas
CSR   : Corporate Social Responsibility
CWA   : Clean Water Act
DMSP   : Defense Meteorological Satellite Program
EIA    : Energy Information Agency
EPA   : Environmental Protection Agency
EPEA   : Environmental Protection and Enhancement Act 
ERCD   : Energy Resource Conservation Board
E&P   : Exploration & Production 
EOR   : Enhanced Oil Recovery
EUB   : The Alberta Energy and Utilities Board
FGD   : Focus Group Discussion
GCB   : Gas Conservation Board
GCC   : Gulf Cooperation Council
GFBOE   : Gas Flaring to Barrel Oil Equivalent Ratio
GFGR   : Gas Flaring to Gas Production Ratio
GFOR   : Gas Flaring to Oil Production Ratio
GGFR   : Global Gas Flaring Reduction
GHG   : Greenhouse Gas
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GTL   : Gas to Liquids
GOGII   : Green Oil and Gas Industry Initiative
IISD   : International Institute for Sustainable Development
IOC    : International Oil Company 
IOGCC   : Interstate Oil and Gas Compact Commissions
IRR    : Internal Rate of Returns
JOB PSC  : Joint Operating Body for Production Sharing Contracts
KESDM  : Kementerian Energi dan Sumber Daya Mineral (Ministry of Energy and 

Mineral Resources)
LNG    : Liquefied Natural Gas
MEMR   : Ministry of Energy and Mineral Resources
MMAA   : Ministry of Municipal Affairs and Agriculture
Mmscfd  : Million standard cubic feet per day
mscf   : Thousand Standard Cubic Feet
MSWLFs  : Municipal Solid Waste Landfills
NGDC   : National Geophysical Data Center
NGL   : Natural Gas Liquids
NOAA   : National Oceanic and Atmospheric Administration
NORM   : Normally Occurring Radioactive Materials
NPD   : Norwegian Petroleum Directorate
NPDES   : National Pollutant Discharge Elimination System
OECD   : Organization for Economic Cooperation and Development
OPEC   : Organization of Petroleum Exporting Countries
PSC   : Production Sharing Contracts 
PGN   : Perusahaan Gas Negara (State-owned Gas Company)
PKPPIM  : Pusat Kebijakan Pembiayaan Perubahan Iklim dan Multilateral (Centre 

for Climate Change Financing and Multilateral Policy)
POD   : Plan of Development
PROPER  : Program for Pollution Control, Evaluation, and Rating
PSC   : Production Sharing Contract
RAN-GRK  : Rencana Aksi Nasional Penurunan Emisi Gas Rumah Kaca (National 

Action Plan on GHG Emission Reduction)
RCRARPPLH : Rencana Perlindungan dan Pengelolaan Lingkungan Hidup (Plan of 

Environmental Protection and Management)
Tcf    : Trillion Cubic Feet
UKL   : Upaya Pengelolaan Lingkungan Hidup
UPL   : Upaya Pemanfaatan Lingkungan Hidup
WCI   : Western Climate Initiative
WP&B   : Work Programs and Budget 
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1.1 Background

This paper discusses fiscal instruments for the control of various forms of waste in the 
gas and oil industries in Indonesia. Wastes reviewed include solid and liquid wastes 
and the flaring and venting of natural gas. Most attention is given to flaring and venting 
issues because of their high significance for greenhouse gas emissions. Flaring and 
venting of natural gas often occurs as part of the oil and gas production process. Flaring 
and venting is not only common, but also essential, in oil and gas production, primarily 
for safety reasons but also for health and environmental purposes. In an emergency 
situation, where equipment or piping becomes over-pressured, flaring is undertaken to 
mitigate high risk explosions. During maintenance and equipment repairs, flaring is also 
used to allow outlets for gas.

However, the practice of flaring and venting not only wastes natural gas with economic 
value, but also contributes to climate change by emitting carbon dioxide - particularly 
when done excessively. According to a World Bank report, over 150 billion cubic meters 
(bcm) of natural gas are flared and vented annually, thus adding approximately 400 
million tons of CO2 in annual emissions. Russia is the leading country in conducting gas 
flaring, followed by Nigeria, with annual production of 37.4 bcm and 14.6 bcm (World 
Bank, 2011), respectively. Indonesia ranks fourteenth in terms of annual gas flaring 
production, with 2.2 bcm in 2011. 

A number of reasons are attributed to the continuation of gas flaring and venting in the 
oil and gas industry, including lack of infrastructure for utilizing natural gas (Bappenas, 
2010), lack of markets, weak institutional capacity, lack of financial and economic 
incentives; and absence of a suitable regulatory framework (Indriani, 2003). The potential 
revenue loss from flaring is about US$ 400-500 million annually and around US$ 100 
million annually from flaring at new LNG facilities (GGFR, 2010). 

Initiatives have been proposed to cut global gas flaring. In 2002, for example, the World 
Bank launched a global public-private partnership to find ways to reduce gas flaring. The 
initiative, The Global Gas Flaring Reduction Program (GGFR), consists of government 
representatives and state-owned and private oil companies committed to reducing flaring 
and venting worldwide, focused on overcoming barriers to gas flaring reduction through 
promoting effective regulatory frameworks and tackling constraints such as insufficient 
infrastructure.

Gas Flaring Reduction has been at the center of attention in energy and climate change 
mitigation discussions; it is a key focus of the Indonesian Climate Change Sectoral 
Roadmap 2010 coordinated by Bappenas. Monitoring the implementation of gas flaring 
volume reduction policy is part of the National Action Plan on GHG Emission Reductions 
(RAN-GRK), formalized through Presidential Regulation No. 61/ 2011. The objective 
is to have gas flaring volume data available annually, which is a significant start to 
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1



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

2

reduce GHG emissions from the energy sector. The Directorate General of Oil and Gas, 
Ministry of Energy and Mineral Resource has issued Ministerial Decree No. 31 Year 
2012 on “Flare Management in Oil and Gas Operations” which mandates that oil and 
gas contractors must ask for a government issued permit to conduct gas flaring. In 
addition, the Decree strongly recommends that companies measure and report their 
gas flaring activities. This Regulation took effect in December 2013, one year after it was 
issued. This is considered good progress in the effort to minimize gas flaring. On another 
note, the “Global Gas Flaring Reduction” initiative, a formal collaboration between the 
World Bank and Directorate General of Oil and Gas, offers a methodology for economic 
assessment of associated gas utilization projects that will be used for incentivizing gas 
utilization or for granting temporary flaring permits (World Bank, 2013). Additionally, 
Bappenas and the World Bank have jointly initiated a Gas Development Master Plan.

The government of Indonesia announced the Green Oil and Gas Industry Initiative (GOGII) 
to reduce GHG emissions generated from gas flaring, aiming for 20 percent reduction 
over the short term, 40 percent reduction by 2014, and elimination of all unnecessary 
flaring on a sustainable basis by 2025 (GGFR, 2010). According to satellite data from the 
NOAA, Indonesia’s flaring volume has decreased from 175 bcf1 in 1997 to around 80 bcf 
in 2010 - almost a 50 percent drop within 13 years (EIA, 2013). However, although the 
national figure has dropped due to falling oil reserves and production, GHG emissions 
from oil production blocks in operation are still high and have significant potential of 
revenue losses and environmental costs if flared gas is not recovered. Companies need 
to conduct more detailed assessments that include cost and benefit analysis of gas 
utilization and flare control at field level before making investment decisions. 

As a member of GGFR, the Indonesian government has realized that it has to regulate 
and enforce the reduction of gas flaring - and thus, increase natural gas recovery 
and utilization, and at the same time, reduce greenhouse gas emissions. However, a 
command and control approach alone is not enough. It needs to be combined with 
economic instruments such as tax and excise to give incentives / disincentives for 
companies to achieve environmental excellence and to contribute to low-carbon 
development. Although excise as an incentive could contribute to government revenues, 
this will not be the main intent of this study; rather, it is to give incentives / disincentives 
to companies to contribute to gas flaring and greenhouse gas emission reduction efforts. 

1.2 Evaluation Questions

The Terms of Reference which are separately available focus on a review of existing 
regulatory arrangements and possible regulatory reforms to address wastes and thus 
provide one set of evaluation questions. Further evaluation questions are elaborated as 
follows:

	 •	 How is the situation of data quality and availability on gas flaring in Indonesia? 

 •	 What are the existing gas flaring reduction practices in the oil and gas industries in 
Indonesia? Do the practices vary with field and company size? How big is the gap 
with international best practices?

 •	 What are the existing laws, regulations, contracts, and policies in Indonesia related 
to gas flaring reduction in the oil and gas sector and how does this existing landscape 

1 Billion cubic feet
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support or contradict the intention to provide fiscal incentives or disincentive for 
waste control in the oil and gas industries?

 •	 What fiscal incentives and/or disincentives can be used to improve gas flaring 
reduction in Indonesia’s oil and gas sector? 

 •	 What are the benefits and costs of implementing incentive / disincentive schemes, 
and what is most suitable structuring for Indonesia’s current situation?

 •	 Is earmarking revenues from taxes preferable (considering budget flexibility) and if 
so what arrangements are appropriate?  

1.3 Data Collection Instruments

The study evaluates hard data as follows:

	 •	 Production of oil and gas per company over 5 years; and

 •	 Generation of flared gas recovered and unrecovered per company over 5 years.

And other data including:

•	 Laws and regulations related to oil and gas and environmental aspects;

•	 Best practices;

•	 Interviews with stakeholders; and 

•	 Inputs from stakeholder consultation (Focus Group Discussions - FGD).

Secondary data used includes laws, regulations, and decrees related to gas flaring and 
excise available and applied in Indonesia, as well as best practices in several countries. 
It also includes a list of companies that produce gas flaring and will likely be the targets 
for excise. Furthermore, data on gas flaring should cover detailed data by blocks or be 
as disaggregated as possible, and should also cover several years to analyze trends. 
Data on oil production that corresponds to gas flaring data should also be obtained. The 
latter data is intended to test the Director General of Oil and Gas officials’ hypothesis 
that gas flaring is positively associated with oil and gas production, such that exercising 
disincentives will discourage oil production activities.

The primary data was gathered via personal interviews and Focus Group Discussions 
with government officials, including BKF (i.e. PKPPIM policy staff) experts on 
environmental policy and climate change policy and fiscal balance, tax, and excise as 
well as representatives from oil and gas companies. 

1.4 Data Analysis and Incentive/disincentive Strategy

The main methodology involved: (i) evaluation of existing domestic policies and 
international best practices related to gas flaring; (ii) analysis of existing data on gas 
flaring, oil production, and gas production; (iii) developing alternative policies to minimize 
gas flaring based on points (i) and (ii) the specific steps for determining disincentives 
were as follows: 

 i. Estimate gas flaring by type of contracts and locations (onshore and offshore) and 
each reported company for available data;

 ii. Estimate gas flaring to oil production ratios by type of contracts and locations 
(onshore and offshore) and each reported company for available data;
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 iii. Obtain averages of gas flaring to oil ratios, both over time and across companies, 
and their associated standard deviations;

 iv. Define formulae for determining maximum thresholds per year and by type of 
contracts - the maximum threshold for each type of contract in a particular year is 
the mean of the flaring to oil ratio plus one standard deviation;

 v. Determine what companies produce gas flaring in excess of maximum thresholds 
and determine the amount of flare in excess of the threshold; and

 vi. Estimate CO2 emissions for gas flaring in excess of the maximum threshold and 
multiply the amount of emissions by the market price of CO2 to get the penalty 
(disincentive). 

Alternative policies on incentives and commercialization are primarily based on personal 
interviews with gas processors and Focus Group Discussions (FGD).
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This chapter describes the stages of oil and gas production and associated waste. Types 
of waste and their management techniques are discussed. These include solid waste, 
liquid waste, gas waste, which is often flared, and finally non-hazardous wastes. Particular 
focus is given to international best practice for gas flare reduction, through case studies 
of Canada, Norway, Russia and Kazakhstan. The key findings of this chapter are that gas 
wastes are one type of waste among many generated by upstream oil and gas industries. 
Gas wastes are managed by gas flaring, in contrast to solid and liquid wastes. Gas flaring 
emits greenhouse gases, Black Carbon, which is a local air pollutant and also contributes 
to climate change, and other air pollutants, such as sulphur dioxide. Gas wastes are also 
different from other wastes in the industry, as they have economic value, which means they 
can be used productively rather than just flared. In the international experience considered, 
the first step to reduce gas flaring is to require permits for flaring and monitor flaring activity. 
In the countries considered, economic incentives are only used in Canada and Norway, in the 
form of a carbon tax. In other countries, regulation is in place to encourage the utilisation of 
waste gases, rather than flaring them. This suggests that there are multiple ways to manage 
gas flaring but evidence from international experience on what would be best for Indonesia 
is inconclusive, beyond the need for gas flare permitting and monitoring. The relationship 
between oil production and gas flaring is not always stable over time, suggesting that flaring 
can be reduced without curtailing oil production.

2.1 Production processes for oil and gas

Production of oil and gas from upstream to downstream involves a long and complex 
process. Oil and gas industry facilities and systems are broadly defined, depending on 
their use in the production stream. The stages of oil and gas production are (see Figure 
2.1)2:

 1. Exploration: Includes prospecting, seismic, and drilling activities that take place 
before the development of a field is decided. Today, oil companies spend much time 
on analysis models of good exploration data and will only drill when models give 
reliable indication of source rock and good probability of finding oil or gas.

 2. Upstream: Typically refers to all facilities for production and stabilization of oil and 
gas. The resevoir and drilling community often uses this term for the wellhead, 
well completion, and reservoir only, with downstream of the wellhead treated as 
production or processing. Exploration and upstream, or production, together are 
referred to as exploration and production (E&P).

 3. Midstream: Broadly defined as gas treatment, LNG production, and regasification 
plants and oil and gas pipeline systems.

 4. Refining: Procedure by which oil and condensates are processed into marketable 
products with defined specifications such as gasoline, diesel, and feedstock for 
the petrochemical industry. Refinery offsites such as tank storage and distribution 

2 Data here was extracted from: Oil and Gas Production Handbook, An Introduction to Oil and Gas 
Production, Transport, Refining and Petrochemical Industry. 2006-2013 ABB Oil and Gas

INTERNATIONAL BEST PRACTICES

2
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terminals are included in this segment or may be part of separate distribution 
operations.

 5. Petrochemical: Chemical products for which the main feedstock is hydrocarbons. 
Examples include plastics, fertilizers, and a wide range of industrial chemicals.

In the process of oil and gas production, there is waste produced in each process stage3: 
A variety of wastes are generated during the course of oil and gas industry operations, 
ranging from exploration and drilling to production and refining. 

Chemical additives used during the process of oil or gas well drilling may contain low 
levels of naturally occuring radioactivity and may impact the drill cutting discharged to 
the drill sump. Drilling activities also produce mud as a liquid waste stream.

Figure 2.1. Oil and Gas Production Processes

 
Source: Oil and Gas Production Handbook, An Introduction to Oil and Gas Production, Transport, Refining 

and Petrochemical Industry. 2006-2013 ABB Oil and Gas

Production wastes often have spent chemicals or excess, unused chemicals. 
Contaminated sludge may be generated in certain production processes. Certain wastes 
from testing of drill pipes, pipelines, and barium sulphate sludges may contain low levels 
of radioactivity.

3 BCEIA, Crude oil, Natural Gas & Chemical Manufacturing Fact Sheet: Hazardous Waste Management in 
BC, 2013. BCEIA British Columbia Environtment Industry Association
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Some gas plants, heavy oil; and refineries treat process waste water that results in the 
production of sludges, which may be characterized as hazardous wastes. Petroleum 
refineries also produce water containing oil and grease, suspended solids, phenols, 
sulphides, and ammonia nitrogen. Sludge from various process streams can contain 
benzene, phenols, and poly-aromatic-hydrocarbons as well as trace metals.

In daily operations, companies also produce waste through maintenance of vehicles, 
pumps, compressors, and other production equipment. These operations result in waste 
oil, filters, oily rags, solvents, batteries, and other wastes.

 2.2 Types of Waste

 2.2.1. Types of Wastes Generated at E&P Sites

The E&P process involves many steps (e.g., identification of hydrocarbons, 
exploratory drilling, site construction, development and production, 
decommissioning, and general maintenance throughout). The largest portion 
comes from material removed from the surface. Waste materials from the E&P 
segment of the oil and gas industry are  grouped into three main categories4:

Waste materials that are uniquely associated with E&P (E&PW), include drilling 
muds, drill cuttings, well completion fluids, workover fluids, stimulation fluids, 
production testing materials (hydrostatic test water), contaminated water 
mixtures, produced sand, naturally occurring radioactive materials (NORM), 
flare and vent gas, tank or pit bottoms, and deck drainage, among others.

Industrial waste (IW) materials that can be present at an E&P site, but are 
not unique or specific to E&P operations, include, for example, construction 
materials, wood pallets, cardboard, insulating materials, plant equipment, 
sludges, batteries, fluorescent bulbs, coolant and antifreeze, filters, hoses, lines 
and cables, vehicle wastes, tires, excess drilling chemicals and containers, fuel 
storage containers, power unit and transport wastes, scrap metal, lubricating 
oils, sandblasting grit, paints, and solvents.

Other waste (OW) materials are derived from human and camp activities and 
include sanitary wastes, domestic wastes (e.g., kitchen trash, laundry wastes, 
light bulbs, sink, and shower drainage), medical waste, and general municipal 
trash.

Most of the best practices in waste management can be seen in North America 
and Western Europe. Indonesia Law No. 32/2009 on Environmental Protection 
and Management opens the door for fiscal incentives and disincentives such 
as taxes, retribution, and environmental subsidies. Companies that practice or 
carry out environmental conservation may receive incentives and those that 
ignore existing environmental regulations and standards will receive penalties 
up to IDR 3 billion (approximately USD 250 thousands). However, specific 
provisions regarding the application of either incentives or disincentives in the 
form of penalties have not been issued yet.

4 Punder, M. G., Veil, J. A., Review of Waste Management Regulations and Requirements from Selected 
Jurisdictions. U.S. Department of Energy
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 2.2.2. Types of Waste from Oil and Gas Industries

   Solid Waste

The United States Resource Conservation and Recovery Act (RCRA), 
implemented as a law in 1976, defines solid waste as any garbage refuse, 
sludge from waste and water supply treatment plants or air pollution control 
facilities, and other discarded material - including solid, liquid, semi-solid, or 
contained gaseous materials - resulting from industrial, commercial, mining, and 
agricultural operations and from community activities; it does not include solid 
or dissolved materials in domestic sewage,  irrigation return flows or industrial 
discharge.

Solid wastes are divided into three types: contaminated water mixtures, drilling 
fluids, and other associated wastes5.

Produced waters are mixtures of naturally occuring water in the geologic 
formation being drilled, naturally derived constituents such as benzeme and 
radionuclides, and chemicals added for treatment (e.g., corrosion inhibitors). 
These water mixtures account for 96 to 98 percent of all oil and gas wastes and 
must be separated from oil and gas products before entry into crude or natural 
gas pipelines.

Drilling fluids include drilling cuttings (i.e., rock removed during drilling) and 
muds (water or oil based fluids with additives pumped down the drilling pipe 
to offset formation pressure, provide lubrication, seal off the well bore to avoid 
contamination of various geologic layers, and remove cuttings). Drilling fluids 
account for about 2 to 4 percent of oil and gas wastes.

Much smaller quantities of associated wastes are produced. These include well 
completion, treatment, and stimulation fluids; sediment, water, and other tank 
bottoms; oily debris; contaminated soils; and produced sands. They amount to 
about 0.1 of oil and gas wastes. In addition, Naturally Occurring Radioactive 
Materials (NORM) such as radium, may also be brought to the surface with 
crude oil.

   Liquid Waste

In the drilling industry, drilling mud is pumped to the drill face to remove debris. 
The mud returns to the surface as a liquid waste stream, carrying drilling debris. 
Drilling mud is a complex mixture of fluids, solids, and chemicals.

   Gas Waste

When petroleum crude oil is extracted and produced from onshore or offshore 
oil wells, raw, natural gas flows to the surface along with the oil. Companies that 
only focus on the E&P of oil jeopardize wasting this natural gas.

5 Managing Industrial Solid From Manufacturing, Mining, Oil and Gas Production, and Utility Coal 
Combustion
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 2.2.3. Impact to Health and Environment

Oil and gas E&P has potentially harmful impacts on health and the environment, 
as it produces hazardous and nonhazardous wastes. There are several 
hazardous wastes, such as contaminated water supplies, dangerous air 
pollution, destroyed streams, and devastated landscapes. 

In laboratory studies, oysters released accumulated hydrocarbons after being 
exposed to contaminant-free water; this may be of particular importance 
because oysters are usually eaten directly after harvest and are not depurated. 
The EPA also concluded that consumption of contaminated fish and shellfish is 
associated with potential dangerous implications for human health.

The EPA documented 62 actual or potential damage cases resulting from 
management of E&P wastes, many of which were in violation of existing State 
and Federal requirements. These cases included: 

   1. Damage to agricultural land, crops, streams, aquatic life, and other resources 
from produced water and drilling fluids (including potential contamination of 
aquatic and bird life in marine ecosystems by metals and polycyclic aromatic 
hydrocarbons from discharges of these wastes);

   2. Degradation of soil and groundwater from runoff and leachate from treatment 
and disposal facilities, reserve pits, and unlined disposal pits;

   3. Salt damage to groundwater, agricultural land, and domestic and irrigation 
water caused by seepage of native brines from improperly plugged or 
unplugged abandoned wells;

   4. Groundwater degradation from improper use of injection wells; and 

   5. Damage to vegetation from roadspreading of high-chloride drilling muds 
and seepage or discharges from reserve pits.

 2.2.4. How to Reduce Waste Impacts

Technical criteria and guidance documents on oil and gas waste management 
have been issued by API and the Interstate Oil and Gas Compact Commission 
(IOGCC) to supplement efforts by State and Federal agencies to improve 
such management. Both guidance documents recognize the applicability of a 
hierarchy similar to that often cited for managing other solid and hazardous 
wastes in oil and gas waste management6: i) source reduction; ii) recycling and 
reuse; iii) treatment to reduce the volume or toxicity of waste; and iv) disposal 
of remaining wastes in ways that minimize adverse effects on the environment 
and human health.

Produced water can be managed, with or without treatment, via injection in 
underground wells, evaporation and percolation from surface impoundments, 
application on roads, or discharges to surface water. Injection can take place 
onsite, offsite, or in centralized facilities.

6 Managing Industrial Solid From Manufacturing, Mining, Oil and Gas Production, and Utility Coal 
Combustion http://serc.carleton.edu/NAGTWorkshops/health/case_studies/hydrofracking_w.html  
Accessed on March 4, 2014
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Drilling fluids can be disposed of onsite (either directly or after treatment) in 
reserve pits (which are essentially surface impoundments), in the annular space 
of injection wells, on land, or into surface water. The choice of onsite methods 
depends on factors such as geologic formation, costs and regulatory conditions, 
compositions of the drilling fluids, and type of well and surrounding conditions.

Associated wastes may be stored, treated, landfarmed, landfilled, or recycled. 
In 1985, about 48 percent of associated waste was reportedly transported offsite 
for centralized treatment or was disposed of onsite either in pits, by burial, or 
by roadspreading and landspreading; 4 percent was recycled; 1 percent was 
injected underground; and 19 percent was managed by other, unspecified 
methods.

 2.2.5.  Management Technologies Practices

   Surface Impoundments

Reserve pits, a type of impoundment, are used to temporarily store drilling 
fluids for use in drilling operations or to dispose of wastes. Of all materials 
discharged to reserve pits, an estimated 90 percent are drilling fluids (mostly in 
the form of drilling muds and completion fluids) and cuttings. Reserve pits are 
usually closed after drilling activities have been completed. After a reserve pit is 
closed, solids in the pit can be spread on land or buried on-site; liquids can be 
evaporated, discharged to land or surface waters, or reinjected in underground 
wells. However, proper closure is still a matter of concern in environmentally 
sensitive areas such as wetlands.

	 	 	 Landfilling	and	Land	Application

Landfilling basically consists of placing wastes in the ground and burying 
them under a layer of soil. Currently, most landfills used for oil and gas wastes 
are unlined. However, IOGCC recommends that a protective linear bottom 
or a solidification, fixation, or encapsulation method be required when salt or 
hydrocarbon content in the wastes exceeds applicable standards, unless the 
site has no underlying groundwater or is naturally protected from the risk of 
contamination. The IOGCC considers landfilling  appropriate for drilling muds 
and cuttings, spent iron sponges, pipe scales with low levels of naturally occuring 
radioactive material, gas plant catalysts, and molecular sieve materials.

Land application, known in the industry as landspreading or landfarming, consists 
of spreading or landforming, which involves spreading or mixing wastes into 
soils to promote the natural biodegradation of organic constituents and dilution 
and attenuation of metals. Nitrogen and other  nutrients can be added to the soil 
to enhance biodegradation. The IOGCC recommends that the waste-oil mixture 
not contain more than 1 percent of soil and grease by weight; any free oil can be 
removed by skimming or filtration before landspreading. Liquid waste may also 
require neutralization and so should be done as to avoid pooling of waste runoff.

   Discharging to Surface Waters

Discharging wastes to surface waters are permitted under the NPDES (National 
Pollutant Discharge Elimination System) program under certain conditions: i) into 



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

11

coastal or tidally influenced waters; ii) for agricultural and wildlife beneficial use; 
and iii) for produced waters from stripped oil wells to surface stream. Treatment 
to control pH levels and to minimize oil and grease, total dissolved solids, 
sulfates, and other pollutants often occurs before discharge. The presence 
of radiation and benzene or other organic chemicals, however, is typically not 
addresed in discharge regulations.

   Pollutions Prevention or Waste Reduction

Pollution prevention (i.e., reducing the volume and toxicity of wastes) and 
recycling are possible alternatives for all three types of oil and gas wastes. As 
the prospects for high financial liabilities from past disposal practices becomes 
apparent, incentives for reducing and recycling oil and gas wastes increase. As 
with other source reduction and recycling efforts, success depends on support 
from top-level management, a complete inventory and characterization of the 
wastestreams and chemical additives used in an operations; and the flexibility 
to address site specific variations in formations and production activities. EPA 
discourages some types of recycling, specifically those involving the mixing of 
hazardous wastes with non-hazardous or exempt oil and gas wastes.

2.3 Gas Flare Reduction Policy 

The World Bank estimated7 that over 140 billion cubic meters of natural gas are being 
flared and vented annually. That is equivalent to 25% of the United States’s gas 
consumption or 30% of the European Union’s gas consumption. The annual 40 bcm (or 
1.4 trillion cubic feet) of gas flared in Africa alone is equivalent to half of the continent’s 
power consumption.

Figure 2.2. Oil Production vs Global Flaring 1996-2012 

 
Source: NOOA and BP Statistical Review

Because natural gas is valuable, companies where feasible prefer to capture rather than 
flare it. Flaring also wastes a valuable clean energy resource and emits carbon dioxide, 
a greenhouse gas. Gas flaring has global climate change consequences by adding 
approximately 350 million tons of CO2 in annual emissions - more than the potential 

7  slide presented by Bjorn Hamso, GGFR Program Manager in Workshop in Rome, October 9th 2013
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yearly emission reductions from projects currently submited under Kyoto mechanism8. 
Gas flaring may contribute to more than 40 percent of the annual mean black carbon 
surface concentration in the Arctic. However, the lack of real field measurement (of 
flaring), which should be taken under a large range of operating conditions, makes 
estimates of black carbon from flaring highly uncertain,” and that “better quantification of 
gas flaring emmisions of black carbon is urgently needed.” 9

Figure 2.3. Estimated BC Emission From Gas Flaring

 
Source: “Arctic haze: The role of emissions”, Stohl et al, 2013

Best practices for gas flaring reduction programs in Canada, Norway, Kazakhtan, and 
Qatar are presented below as means of comparisons and provide lessons learned. They 
are purposely chosen because of geographical representation, volume of gas flare, and 
significant flare reduction that has occured in these countries. 

 2.3.1. Canada

   Gas Flaring

Canada is one of the world’s five largest energy producers and is the principal 
source of U.S. energy imports. In 2011, Canada produced 3.7 million barrels of 
per day (bbl/d), an increase of nearly 200 thousand bbl/d in 2010. Of these, 2.9 
million bbl/d consisted of crude oil and small amounts of lease condensate10. 
According to the Oil & Gas Journal (OGJ), Canada had 173.6 billion barrels 
of proven oil reserves as of early 2012, comprising the third largest amount of 
proven reserves in the world.

Canada’s total GHG emissions in 2011 were 702 megatones (Mt) of carbon 
dioxide equivalent, 19% above the 1990 emissions of 591 Mt11. From 2007 
to 2009, Canadian gas flaring decreased from 2.0 billion cubic metric (bcm) 
to 1.8 bcm. This reduction of gas flaring was due to oil production decreases 
in the period. From 2009 to 2010, however, Canada’s gas flaring increased, 
which can be primarily attributed to an increase in new crude oil production and 
low gas prices, that challenged the economic viability of using associated gas 
productively compared to flaring. 

8  GGFR (2008), Towards a World Free of Flares, World Bank
9  Hamso, B.,IPIECA Workshop.2013.GGFR
10  http://www.eia.gov/countries/cab.cfm?fips=CA Accesed 5 March 2014
11  http://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=FBF8455E-1#ghg1 



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

13

Gas Flaring Regulations in Canada

Flaring and venting are two negative environmental consequences of oil and 
gas production, and the public is concerned about the potential environmental 
effects, health risks and climate change impacts. Flaring is controlled burning 
of natural gas. Venting is a word used to describe natural gas that is released. 
Both flaring and venting release greenhouse gases, including methane and 
sulphur dioxide (SO2) into the atmosphere.

In Canada, gas flaring and venting is generally a matter of provincial jurisdiction. 
The Environmental Protection and Enhancement Act (EPEA) provides guidelines 
and environmental quality objectives for the province of Alberta. The province’s 
air quality guidelines (Alberta Ambient Air Quality Guidelines) are establised 
under EPEA.

Canada is one of the pioneer countries that have systematically reduced gas 
flare with considerable success. After massive flaring at oil fields near Calgary in 
the 1930s,  Alberta Province created a regulatory body - the Gas Conservation 
Board (GCB) - in 1938, which was later incorporated into its Energy Resource 
Conservation Board (ERCB) as an independent and quasi-judicial agency of 
the provincial government of Alberta. In 1949, the ERCB was authorized to 
regulate gas removal from Alberta.  Canada was also the first country to submit 
a Country Implementation Plan to GGFR.

On January 1, 2008, the Alberta Energy and Utilities Board was divided into 
two agencies: The Energy Resources and Conservation Board and the Alberta 
Utillities Commision focuse on two distinct, expanding and complex segments 
of Alberta’s economy12. The goverment of Alberta has passed legislation on 
industry oversight and set up the ERCB. The regulator now has 75 years of 
experience in regulation and a wide range of technical expertise within its 900+ 
staff13. 

Flaring levels in Alberta reduced significantly - by over 70% between 1996 
and 2003. The industry is also working with British Columbia’s Oil and Gas 
Commission to create Flaring, Incineration and Venting Guidelines for British 
Columbia. The guidelines sought a 50 percent reduction in routine flaring of 
solution gas by 2011 and complete elimination by 201614. On the contrary, from 
2009 to 2012, gas flaring  continuously increased.

The ERCB formerly worked strictly with gas conservation orders, imposed on the 
industry at the Board’s discretion. Stakeholder involvement was a critical success 
factor and played a large role in the progress in Canada’s flaring and venting 
regulation. Stakeholders, such as the Clean Air Strategic Alliance (CASA), are 
commited to developing and applying a comprehensive air quality management 
system for Alberta; support from such an organization makes easier the task of 
developing arrangements in consensus and for the public interest.

12 http://www.albertacanada.com/business/invest/energy-resources-and-conservation-board.aspx 
acessed  5 March 2014

13  GGFR: Eynon, G., Critical Success Factors in Flaring & Venting Reduction: The Alberta/Canada Experience
14  http://www.capp.ca/environmentCommunity/airClimateChange/Pages/FlaringVenting.aspx 
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Now, the ERCB needs to consider adjusting the economic test for solution gas if 
progress remains low. The board is considering a two-phase economic test with 
gas or oil ratios and the value of the oil stream: First, the test will calculate the 
economics for both oil and gas, and second, for gas only. If the NPVs of the two 
calculations fall within a pre-determined range, then gas would be conserved. 
The value and the oil production would subsidize gas conservation.

Sound flaring management rules are not effective without adequate monitoring 
and enforcement. The Alberta Energy and Utilities Board (EUB and now ERCB 
and Alberta Utillities Commision) inspects and audits wells and production 
facilities that it licences, as well as responds to public complaints related to 
petroleum industry operations. The EUB was responsible for inspecting  over 
110,000 operating wells, 15,911 oil batteries and associated satellites, 456 
sweet gas plants, 247 sour gas plants, and over 300,000 km of pipelines15.

The EUB has established an “enforcement ladder system” to address 
noncompliance with regulatory requirements. The enforcement ladder is based 
on appropriate responses to the severity of the non-compliance and provides 
for escalating consequences if timely remedial actions are not taken or if repeat 
noncompliance occurs.

 2.3.2. Norway

Trends in Gas Flaring

Norway is Europe’s largest oil producer with crude oil production in 2010 
amounting to 1,869 thousand barrels per day (bpd), after reaching its peak in 
2001 at 3,226 thousand bpd16. About 90% of Norway’s oil is exported to OECD 
(Organization for Economic Co-operation and Development) countries with the 
United Kingdom alone accounting for 52% of total oil exports, followed by the 
Netherlands, United States, France, and Germany. The petroleum sector is 
very important for Norway’s economy; in 2010, it represented 21% of the Gross 
Domestic Product17. 

Carbon dioxide emissions in Norway have been increasing over the last two 
decades despite the fact that Norway has implemented a carbon tax since 1991. 
Figure 2.4 shows carbon emissions from gas flaring in Norway from 1990 to 2010. 
The left vertical axis indicates carbon emissions in million metric tons and the 
right vertical axis measures crude oil production in thousands bpd. Total carbon 
emissions consist of both emissions from gas flaring and fuel consumption. 
Emissions from gas flaring account for less than 3% of total carbon emissions 
with most carbon emissions in Norway sourced from fuel consumption. 

As shown in Figure 2.4, total carbon emissions in Norway have steadily 
increased and it has received much attention in negative terms. When we break 

15 The World Bank. Regulation of Associated Gas Flaring and Venting: A Global Overview and Lessons From 
International Experience, Report No 3. The World Bank Group.

16 Data were extracted from EIA: Country Analysis available online at http://www.eia.gov/countries/
country-data.cfm?fips=NI. Accessed on February 25, 2014.

17 Norwegian Petroleum Directorate. Available online at http://www.npd.no/en/Publications/Facts/
Facts-2012/Chapter-3/. Accessed on February 25, 2014.
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down emissions into gas flaring and fuel consumption, it shows that emissions 
from gas flaring have been relatively stable during the last two decades, with 
the exception of the years 2007 and 2008, suggesting that emissions from 
fuel consumption contributed the most to the emission increase. From this 
perspective, despite an upward trend in oil production, annual gas flaring (as 
measured in carbon emissions) has not proportionately increased with oil 
production.

Gas Flaring Regulation in Norway

Because carbon dioxide produced by gas flaring is a GHG, tools that regulate 
carbon content of the respective fuels can be exercised.  A particular tool is 
the use of environmental taxes to regulate gas flaring by oil companies, 
usually called environment tax or carbon tax. Carbon taxes have been in place 
internationally for over 20 years. Finland adopted a carbon tax in 1990 followed 
by the Netherlands in the same year and Norway in 1991 (Sumner, Bird, and 
Smith 2009).

Figure 2.4. Carbon Emissions and Crude Oil Production in Norway

 
Sources: Crude Oil Production: EIA; Gas Flaring Emission: 

CDIAC (Carbon Dioxide Information Analysis Center)

Two principal authorities supervise air emissions and petroleum activities 
under the Petroleum and Pollution Act: The Norwegian Petroleum Directorate 
(NPD) and Norwegian Pollution Control Authority (SFT). NPD is responsible for 
energy efficiency and safety on installations as well as gas flaring and venting 
operations. They also enforce legislation concerning the carbon dioxide tax on 
the NCS; SFT has overall responsibility for emissions to the sea.

The Norwegian government does not set specific gas flaring and venting targets, 
but permission to flare gas is heavily restricted. Several policy instruments are 
deployed by authorities to limit the environmental impact of flaring during the 
operating phase including conditions attached to plans for development and 
operation, installing a carbon tax, and flaring permits. Following the green tax 
reforms in the Nordic countries in 1990, Norway officially adopted a carbon 
dioxide tax (or carbon tax). 
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Table 2.1. Carbon Taxation in Norway, 1999 (USD per Ton CO2)

 
Source: Bruvoll and Larsen (2002)

In 2007, the Government of Norway modified and adjusted carbon tax rates with 
the minimum of USD 15.93 per metric ton of CO2 and a maximum of USD 61.76 
per metric ton of CO2. The figures are given in Table 2.2. Noting that heavy fuel 
oils in the category lower rate of mineral oils received the least rate of USD 
15.93 and petrol (gasoline) is highest in carbon rates.

Table 2.2. Carbon Taxation in Norway, 2007 (USD per Ton CO2)

 
Source: Sumner, Bird, and Smith (2009)

Benefits	of	the	Carbon	Tax

The carbon tax is intended to reduce emissions, while concurrently generating 
government revenue and making renewable energies more competitive. 
However, some proponents argue that the carbon tax does not guarantee 
emissions reductions. Rather, they believe in emission limits. According to 
Figure 2.4 it is obvious that carbon emissions in Norway have increased in the 
last two decades despite the fact that the carbon tax has been in place since 
1991. Studies also indicate that Norway’s carbon tax had no appreciable impact 
on flaring reduction or the impact was unclear because significant reductions 
had been achieved by the time carbon taxes were introduced (GGFR).

Aside from emissions reductions, Norway has recouped revenues from 
implementing the carbon tax. According to European Environment Agency 
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data, revenues generated from the carbon tax in 2010 amounted to USD 1,162 
million. This is an 87% increase since 1994 where revenue was about USD 
620.9 million18.

 2.3.3.  Russia

Gas Flaring

Russia is the second-largest producer of dry natural gas and third-largest liquid 
fuels producer in the world. In 2013 Russia was the third ranked producer of 
total liquids, with average production at 10.5 million barrels per day (bbl/d). Oil 
and gas revenues accounted for 52% of the federal budget revenue and over 
70% of total exports in 2012, according to PFC Energy19. 

According to the Oil and Gas Journal, Russia held the world’s largest natural gas 
reserves, with 1,688 trillion cubic feet (tfc), as of 1 January 2013. The majority of 
these reserves are located in Siberia, with  Yamburg, Urengoy, and Medvezh’ye 
fields alone accounting for more than 40% of Russia’s total reserves, while other 
significant deposits are located in northern Russia.

In 2011, Russia was the largest country flaring natural gas. According to the U.S. 
National Oceanic and Atmospheric Administration, Russia flared an estimated 
1,320 Bcf of natural gas in 2011,  more than any other countries. At this level, 
Russia alone accounted for about 27% of the total volume of gas flared globally 
in 2011. A number of Russian government initiatives and policies have set 
reduction targets for gas flaring, and from 2009 to 2010, gas flaring  in Russian 
decreased.

Figure 2.5. Carbon Emission from Gas Flaring and Oil Production               
in Russia

 

Sources: U.S. Energy Information Administration & GGFR, 2012. Global Gas Flaring Reduction 
US-Indonesia Energy Investment

18 Revenues were from (1) CO2 tax on mineral products, (2) Environmental tax on GHG, and (3) Tax on CO2 
emissions in petroleum activities on the continental shelf.

19 http://www.eia.gov/countries/cab.cfm?fips=RS 
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Gas Flaring Regulation in Russia

In Russia, gas flaring restrictions vary from region to region as the federal 
Mineral Resource Act, which sets standard license terms, does not require 
conditions related to associated gas flaring and usage to be included in the 
oil production license or license agreement. Only a few regions have included 
special provisions on associated gas flaring and usage in their regional mineral 
acts. For example, under the mineral acts of Khanty-Mansijsk and Yamalo-
Nenetz - two major oil and gas-producing regions in West Siberia - the usage 
rate of associated gas is a mandatory license condition that the operator and 
the regional authorities have to agree on before signing the license agreement.
In theory, the licensed operators are supervised by both the Ministry of Natural 
Resources and regional authorities, and either of the two can initiate license 
withdrawal in the case of noncompliance with a condition stipulated in the 
license. To date, neither regional authorities nor the ministry have revoked any 
licenses because of excessive gas flaring, which can be partly blamed on the 
lack of clearly defined authority (powers) as well as clearly assigned (divided) 
roles and responsibilities among government supervisory agencies. The lack of 
standardized reporting, monitoring, and enforcement procedures make the task 
of ensuring compliance with license conditions even more difficult.

There is government policy on increasing Associated Petroleum Gas (APG) 
utilization rates. A draft Russian Government Resolution on measures to 
encourage the reduction of atmospheric pollution with products of associated 
petroleum gas flaring  was developed in 2012. The General Development 
Program for the Oil Industry to 2020, and the General Development Program 
for the Gas Industry to 2030,  was approved in 2012.

This resolution contains standards aimed at preventing atmospheric emissions 
of harmful substances/pollutants, and at reducing emissions of greenhouse 
gases produced in associated petroleum gas flaring, including20: 

	 	 	 •	 establishing a target amount for APG flaring of no more than 5% of APG 
output;

	 	 	 •	 introducing a weighting factor, K1 (100), for exceeding the target amount; 
and

   •	 introducing a weighting factor, K2 (1000), for not having measuring and 
recording equipment.

20  GGFR: Associated Petroleum Gas (APG) utilization in Russia: Issues and Prospects. 2012
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Figure 2.6.  APG Production and Utilization

Sources: GGFR: Associated Petroleum Gas (APG) utilization in Russia: 
Issues and Prospects.2012

In Russia little progress has been made on APG so far, which is limited by 
several factors21: 

	 	 	 •	 There is still no transparency  and there is contradictory data on the volume 
of gas flaring;

   •	 The regulatory framework needs improvement; and

   •	 A lack of the enabling conditions required to achieve the 95 percent level of 
associated gas.

 2.3.4.  Kazakhstan

Gas Flaring 

Kazakhstan, an oil producer since 1911, has the second largest oil reserves 
as well as second largest oil production among the former Soviet republics 
after Russia. A major oil producer, the nation produced an estimated total 1.64 
million barrels per day (bbl/d) in 201322.  Kazakhstan’s production has seen 
impressive expansion since 1995 with help from foreign oil companies. The 
nation surpassed the 1.0 million bbl/d production level in 2003, steadily growing 
to come second only to Russia among former Soviet Union republics.

One of Central Asia’s major oil-producing countries, Kazakhstan has cut gas 
flaring associated with oil production by a third from 2006 to 2010, according to 
satellite estimates, thereby reducing annual CO2 emissions by almost six million 
tons - about the volume of greenhouse gases emitted by one million cars.

21  GGFR: Associated Petroleum Gas (APG) utilization in Russia: Issues and Prospects. 2012
22  http://www.eia.gov/countries/cab.cfm?fips=KZ 
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Figure 2.7. Carbon Emission and Oil Production in Kazakhstan

 
Source: U.S. Energy Information Administration

An objective was set to eliminate routine flaring by the end of 2009 (as part 
of TCO’s overall Gas Utilization Program). From 2006 to 2010, gas flaring 
decreased in every single year in Kazakhstan. In 2006 there was more than 
6 bcm of gas flare, but by 2010 the amount significantly decreased to below 
4 bcm. Successful reduction would not have been possible without a sincere 
and transparent commitment to cooperation from TCO, its partners, and the 
Kazakhstani government to reach the best possible technological solutions and 
enable world-class project execution.

Its neighbor, Russia, which has also seen some reductions in gas flaring, lags 
behind Kazakhstan’s remarkable achievement. Together, the two countries are 
leading nations, which in 2010, worked to reduce greenhouse gas emissions by 
cutting gas flaring. Kazakhstan accomplished such a result through projects like 
the one undertaken by Tengizchevroil (TCO): In 2010 the company completed a 
four-year, USD 258 million Gas Utilization Project, which has eliminated routine 
flaring in the giant Tengiz oil field.

As shown in Figure 2.8 since 2000, there has been 250 percent oil and gas 
production increase and a 94 percent reduction in flaring (blue line) with gas 
utilization (red line) at 99.2 percent in 201123.

23  GGFR: Tengizchevroil: A journey to Routine Flaring Elimination, 2012



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

21

Figure 2.8. Flared Gas and Utilization, Kazakhstan

 
Source: GGFR: Tengizchevroil: A journey to Routine Flaring Elimination, 2012

Gas Flaring Regulation

Permission to flare gas that is unusable in operations or marketed is granted by 
the Ministry of Energy and Natural Resources. Consent is granted on a case-
by-case basis. In a recent contract, the following was agreed upon: namely, if, in 
the opinion of the contractor-joint venture, a reservoir containing associated gas 
has commercial value, then the development plan for the reservoir must include 
a plan for the development and marketing of associated gas. If the reservoir 
is commercial but the associated gas cannot be used commercially, then the 
development plan must at least include provisions for the collection, disposal, 
usage, reinjection, or venting of associated gas24.

Since 2001, TCO has designed, developed and executed the following major 
projects to assist reach permanent flare elimination25:

	 	 	 •	 Gas Processing Expansion in 2001;
   •	 Gas Pipeline Capacity Increase in 2002;
   •	 New Gas Sales Pipeline (GEEP) in 2005;
   •	 Flare Tip Replacements in 2007;
   •	 Associated Crude and Crude Tank Farm Projects; and
   •	 Gas Utilization Project, Vent Gas Recovery and Sour Gas Compression in 

2009.

Thus, several projects were designed, developed, and executed by TCO as part 
of flare reduction programs.

 2.3.5. Qatar

Gas Flaring

Qatar is the largest exporter of liquefied natural gas (LNG) in the world; the 
country’s exports of LNG, crude oil, and petroleum products generate a significant 

24 http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTOGMC/EXTGGFR/0,,contentMDK:21106120~
isCURL:Y~menuPK:2912270~pagePK:64168445~piPK:64168309~theSitePK:578069~isCURL:Y,00.html 

25  GGFR: Tengizchevroil: A journey to Routine Flaring Elimination, 2012
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portion of government revenues. Qatar’s earnings from its hydrocarbons sector 
accounted for 60% of the country’s total government revenues over the past five 
fiscal years (through fiscal year 2012-13) and QNB estimates that the oil and 
natural gas sector of Qatar accounted for 57.8% of the country’s gross domestic 
product in 201226. In 2012, Qatar produced more than 1.5 million bbl/d. As at 
early 2014, Qatar had more than 25 billion cubic feet of proven reserves and, in 
2013, proven reserves of natural gas comprised 885 billion cubic feet.

Over the past few years, the Government of Qatar, at the highest levels, has 
been proactive in reducing gas flaring in a context of dramatic increases in its oil 
and gas production. The “Qatar National Development Strategy 2011-2016,” for 
example, sets a key objective of halving flaring between 2008 and 2016; it also 
mentions the development of a detailed flaring monitoring tool as one of the ten 
priorities of its environmental strategy for 201627.

According to satellite estimates, since the year 2000, whilst the oil and gas 
production in Qatar almost quadrupled, gas flaring has been halved. Qatar flared 
nine cubic meters of gas per barrel of oil equivalent (boe) produced in 2000, 
versus 1.1 m3 per boe in 2011. This was achieved through the implementation 
of a number of gas flaring reduction projects in various oil fields as well as in the 
mega gas plants of Ras Laffan. Thus, from 2007 to 2010, gas flaring in Qatar 
has decreased although oil production has been increasing (from almost 2.5 
bcm in 2007 to below 2 bcm in 2010).

Figure 2.9. Carbon Emission from Gas Flaring and Oil Production

 
                  Sources: U.S. Energy Information Administration & GGFR, 2012. Global Gas Flaring 

Reduction US-Indonesia Energy Investment

26 http://www.eia.gov/countries/cab.cfm?fips=QA 
27 http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTOGMC/EXTGGFR/0,,contentMDK:23324784~

pagePK:64168445~piPK:64168309~theSitePK:578069,00.html Accessed on 5 March 2014
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Gas Flaring Regulations

The Ministry of Municipal Affairs and Agriculture’s (MMAA) Environmental 
Protection Management Standards state that flares are regulated at the permit 
issuing stage; in addition, it must be smokeless and efficient so that ambient air 
quality criteria are not violated. Flaring controls are stipulated in Attachment 8 
of QGPC’s Standards Manual. For onshore operations, flares should be of the 
ground-level type and should be enclosed. All flares (onshore and offshore) 
should operate free of smoke except in emergency conditions. Similarly, except 
for drilling operations, sour gas should not be burned in flares with the exception 
of emergency situations and, even then, for limited periods only. Attachment 8 
also specifies that28:

	 	 	 •	 Emissions during normal operations should be free from visible smoke, and 
emissions of acid soot should be prevented at all times;

	 	 	 •	 Emissions of hydrogen sulfide should not exceed 5mg/m3;

	 	 	 •	 All emissions should be free from offensive odors; and

	 	 	 •	 Unconfined combustion is prohibited (e.g., burn pits, refuse, or waste 
disposal).

 2.3.6.  Country Comparison

In the previous pages, we have presented case studies from a country in 
North America (Canada), Western Europe (Norway), Russia, Central Asia 
(Kazakshtan) and the Middle East (Qatar).  Table 2.3 summarizes the findings 
and shows that all of the countries have  monitoring & tracking systems as well 
as an official reduction target. Canada and Norway have a carbon tax while the 
other three countries  rely on non economic carrots and sticks. Since all have 
achieved flare reductions,  the common theme is the importance of commitment 
and ownership of the national government in setting and monitoring reduction 
targets and policies to provide for reductions. The choice of instrument matters 
less in comparison to the exercise of strong commitment and follow through.

28 http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTOGMC/EXTGGFR/0,,contentMDK:21102969
~isCURL:Y~menuPK:2912270~pagePK:64168445~piPK:64168309~theSitePK:578069~isCURL:Y,00.html 
Accessed on 5 March 2014 
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Table 2.3. Gas Flaring Reduction Policies in Different Countries
Policy Canada Norway Russia Kazakshtan Qatar Indonesia

Monitoring & 
Tracking

Yes Yes, Yes Yes Yes Yes

Reduction 
Targets

Yes Yes Yes Yes Yes No

Economic 
Incentives

Carbon tax Carbon 
tax

No No No No

Non-Economic 
Carrots and 

Sticks

- gas conservation;
- enforcement ladder 

system to address 
non compliance.

- - provisions 
in regional 
regulations on 
associated gas 
flaring and usage;

- National 
government 
encourages 
associate gas 
utilization.

- Gas processing 
expansion;

- Additional Gas 
pipeline;

- New Gas Sales 
pipeline;

- Flare tip 
replacement 
associated 
crude and 
crude tank farm 
project;

- Gas utilization 
project vent 
gas recovery 
and sour gas 
compression 
projects.

- Emissions 
at normal 
operations 
should be free 
from smoke;

- Limit on 
hydrogen 
sulfide ( 5 mg /
m3) emissions;

- All emissions 
should be free 
from offensive 
odors;

- Prohibition of 
unconfined 
combustion.

- Fields with 
higher than 
targeted 
flaring need 
to conduct a 
study on gas 
flare usage  
optimization 
and shall 
report to 
the ESDM 
Ministry.

Flare 
Reduction 
Programs

No (new fields only) Yes Yes Yes Yes Yes

Sources: U.S. Energy Information Administration & GGFR, 2012. Global Gas Flaring Reduction US-Indonesia 
Energy Investment

2.4 Non-Hazardous Solid and Liquid Waste Reduction Policy

Generally non-hazardous waste management in the oil and gas industry is under the 
same regulatory framework with other extractive industries. 

In USA, the Environmental Protection Agency (EPA) has a major role in the regulation 
of the US oil and gas industry to ensure facilities are adequately prepared to respond 
to environmental emergencies. As of 2004, this has been the responsibility of the Office 
of Emergency Management (OEM), which was established as part of the Office of Solid 
Waste and Emergency Response (OSWER). OEM’s Emergency Management Program 
includes several regulations that were primarily developed through three major pieces 
of legislation: the Clean Air Act (CAA), the Clean Water Act (CWA), and the Oil Pollution 
Act (OPA).

The EPA has several regulations that are intended to help prevent accidents in the 
oil and gas industry. The Chemical Accident Prevention Provisions include regulations 
that were issued by the EPA under the Clean Air Act Amendments of 1990. The most 
significant feature of this regulation is the Risk Management Plan Rule adopted in 
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1996. Under this rule, facilities containing a threshold amount of certain substances 
that are particularly harmful to human health or the environment must develop a Risk 
Management Plan (RMP). The RMP helps facilities prevent accidents by requiring them 
to submit a comprehensive hazard assessment that includes a five-year accident history 
and an evaluation of worst-case scenarios. The facility also must demonstrate that there 
are proper safety precautions in place to prevent chemical accidents and that it has 
procedures to respond to such emergencies should they occur (40 CFR 68). 

The Clean Water Act grants EPA authority to specifically regulate the oil and gas 
industry under the Oil Pollution Prevention regulations. The Spill Prevention, Control, 
and Countermeasure (SPCC) Rule requires facilities to develop and implement an 
SPCC Plan to help prevent accidents at both onshore and offshore facilities that could 
impact bodies of water. Similar to the RMP, the SPCC requires facilities to demonstrate 
that proper precautions are taken to prevent oil discharges including, maintenance, 
risk assessment, drainage, and built-in storage redundancy. The SPCC Plan must 
be certified and inspected by a professional engineer to ensure that the plan is in full 
compliance with the regulation. Smaller facilities that do not have a significant history of 
accidents can self-certify the SPCC plan subject to certain guidelines and for qualified 
(40 CFR 112). 

Landfilling remains the predominant non-hazardous waste management method in the 
United States. A landfill is  an area of land or an excavation in which wastes are placed 
for permanent disposal, but  is not a land application unit, surface impoundment, injection 
well, or waste pile. The Resource Conservation and Recovery Act (RCRA) Subtitle D 
encourages States to develop comprehensive plans to manage nonhazardous industrial 
solid waste and municipal solid wastes, sets federal criteria for municipal solid waste 
landfills (MSWLFs) and other solid waste disposal facilities, and prohibits the open 
dumping of solid waste.

The Resource Conservation and Recovery Act (RCRA) regulates hazardous waste 
generators, hazardous waste transporters, and hazardous waste treatment, storage, 
and disposal facilities (TSDFs). RCRA encourages environmentally sound methods for 
managing commercial and industrial waste as well as household and municipal waste. 
The Water Pollution Control Act, commonly known as the Clean Water Act (CWA), is the 
Federal program designed to restore and maintain the integrity of the nation’s surface 
waters. CWA controls direct discharges to surface waters (e.g., through a pipe) from 
industrial processes or stormwater systems associated with  industrial activity. 

The CWA has established the basic structure for regulating the discharge of pollutants 
into the waters of the United States. It gave the EPA the authority to implement pollution 
control programs such as setting waste water standards for industry. The CWA also has 
continuing requirements to set water quality standards for all contaminants in surface 
waters. It made it unlawful for any person to discharge any pollutant from a point source 
into navigable waters, unless a permit was obtained under its provisions.

The European Union has a Waste Framework Directive (hereinafter, WFD) that 
determines what falls under the Directive’s scope. The WFD concept of waste affects 
the EU approach towards waste management. It also has a role in determining the 
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scope and application of other EU instruments directly concerning waste management, 
e.g. the Landfill Directive (1999/31/EC) and the Industrial Emissions Directive (2010/75/
EC). 

The WFD incorporates the concept of end-of-waste (EoW) by setting out conditions 
whereby substances or objects which meet the waste definition can achieve, after 
undergoing a recovery operation (including recycling), a non-waste status and thus 
fall outside the scope of waste legislation. Specific to the oil and gas industry, any oil 
containing PCBs above 50 ppm must be discarded under the provisions of EU PCB/PCT 
Directive 96/59/EC and is therefore to be considered as waste. 

Classification of oil spills as waste implies legal consequences, including the application of 
the rules of the WFD and of the Environmental Liability Directive 2004/35/EC. According 
to the polluter pays principle, the costs of the management of such waste shall be borne 
by the original waste producer or by the current or previous waste holders. The CJEU, 
in the Commune de Mesquer case, stated in this context that “The application of the 
‘polluter pays’ principle (...) would be frustrated if (...) persons involved in causing waste 
escaped their financial obligations as provided for by that directive, even though the 
origin of the hydrocarbons which were spilled at sea, albeit unintentionally, and caused 
pollution of the coastal territory of a Member State was clearly established”. 

Article 21(1) (a) WFD requires Member States to ensure that waste oils are collected 
separately where this is technically feasible. This is a different and stricter concept 
than the wording ‘technically, environmentally and economically practicable’ as used 
in Articles 10 and 11. Consequently, Member States may allow exemptions only where 
separate collection is not feasible for technical reasons. Recital 44 WFD explains that 
the main grounds for the separate collection of waste oils is its importance for the proper 
management of waste oils and the prevention of damage to the environment stemming 
from improper disposal of waste oils. 

An additional separate collection requirement for waste oils of different characteristics is 
included in Article 21(1) (c) WFD. The idea of this provision is that mixing together waste 
oils of different characteristics hampers the recycling of waste oils. 

Some Arab countries have pursued an integrated waste management strategy, namely 
handling waste as recoverable resources through a series of integrated interrelated links 
involving successive stages (birth-to-death life cycle), starting with  source generation 
(where waste is reduced quantitatively, qualitatively and hazard-wise), followed by in-
house storage, and later multi-sources amassing; and transportation to suitable sites 
for phased stockpiling or treatment. This strategy develops the possibility of recycling 
recoverable materials and environmentally safe final disposal. However, problems still 
persist in respect to  making this system operational. 

The Gulf Cooperation Council (GCC) member countries devised a uniform waste 
management system that was adopted in December 1997 to codify waste treatment 
(whether domestic, commercial or industrial, inactive or hazardous), to curtail its 
haphazard handling, and put in place a monitoring mechanism for waste production, 
storage, transport, treatment, and disposal by applying techniques inhibiting harmful 
effects on the health, safety, and prosperity of humans, and ensuring long and short-
term environment protection.
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Indonesia has Law No. 32 of 2009 on environment and natural resource protection. In 
Article 4, protection and environmental management are carried out through planning, 
utilization, control, maintenance, supervision, and law enforcement; and Article 20 
states that determination of environmental pollution is measured by environmental 
quality standards (baku mutu lingkungan). The environmental quality standards set 
within the law cover water, wastewater, seawater, ambient air (PP 41/99), emissions, 
and interferences or nuisances such as noise (Kepmen LH 48/96), vibration (Kepmen 
LH 49/96), and odors (Kepmen 49/96). However, the regulations do not contain specific 
penalties for corresponding level transgressions and many of the standards are quite 
dated, weakening their deterrent effects. 
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GAS FLARING AND WASTE MANAGEMENT 
POLICIES, REGULATIONS, AND PRACTICES IN 
THE OIL AND GAS INDUSTRIES IN INDONESIA3

This chapter describes the regulatory frameworks that could be used to encourage gas 
flaring reduction in the oil and gas industries in Indonesia. First, general fiscal instruments 
for environmental protection and GHG reductions are considered. Then production sharing 
arrangements in oil and gas industries in Indonesia are explained. Finally, current and draft 
environmental regulations for the oil and gas industries are described. The key findings of 
this chapter are that current regulatory frameworks in Indonesia are not currently sufficient 
to encourage gas flaring reduction but provide a basis for future development. There 
are currently two regulations to manage gas flaring in Indonesia, which require permits 
for gas flaring and which establish monitoring of gas flaring levels. General compliance 
with environmental protection laws in the Indonesian oil and gas industry appears to be 
primarily managed through a series of certificates for excellent performance and fines for 
poor performance. A recent draft regulation provides a basis for more substantial economic 
instruments for environmental protection but the necessary details have yet to be developed. 
Rules governing general fiscal instruments for environmental protection are not currently 
specific enough to apply to gas flaring, but may provide the basis for future regulation. 
In particular, industries that would utilize waste gas are not currently incentivized. The 
majority of oil and gas production is conducted under production sharing contracts which 
do not incentivize upstream companies to incur costs for environmental protection unless 
these count towards allowable cost recovery. It appears that costs associated with gas flare 
reduction are not currently considered allowable cost recovery in Indonesia. 

3.1 Relevant	policies,	laws,	and	regulations	on	fiscal	incentives	and	disincentives

In petroleum producing areas - where sufficient investment is not yet available - flaring 
is conducted to dispose of the associated gas separated from the oil and water. Flaring 
of gas is often employed when its production volume and composition are not assessed 
as profitable; however, flaring (in oil and gas industries) contributes significantly to GHG 
in the atmosphere. Re-injection of the gas into underground wells is an alternative to 
mitigate climate change due to GHG emission.

In order to encourage protection of the environment from damage as well as to facilitate 
reductions of GHG emissions due to upstream activities of the oil and gas sectors, 
appropriate regulations containing fiscal incentives and disincentives must be formulated. 
Unfortunately, in Indonesia, no obvious specific fiscal instruments are currently readily 
available - particularly for environmental issues – though some general provisions have 
been made.  

Oil and gas industries inevitably generate several types of waste during exploration and 
production activities. These wastes mainly consist of drilling fluids and water mixtures. 
These water mixtures must be separated from the oil and associated gas (natural gas) 
prior to their entry into oil and gas pipelines. The drilling fluids after treatment can be 
disposed of on-site in reserve pits or on land via land filling or land application methods. 
The associated gas that has been separated from oil can be refined to NGL and LPG 
(Indriani G., 2005) via a fractionation plant, which consists of several columns. This type 
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of plant requires high investment, or, if such options are not available, the associated 
gas can be flared. 

Flow diagrams of oil and gas production operations and a fractional plant of NGL are 
shown in Figure 3.1 and Figure 3.2, respectively. 

Figure 3.1. Diagram of  oil and gas production operations

 

Figure 3.2. Flow chart of fractional plant of NGL

 

 3.1.1.  Fiscal Instruments that may be suitable for Environmental Protection and 
Reduction of GHG Emissions

Based on studies identifying existing laws and regulations, there are some that 
may be used as basic policies to implement reforms through fiscal incentives 
and disincentives.
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Fiscal Instruments for Environmental Protection

A description of regulations concerning fiscal instruments that may be useful 
for environmental protection is shown in Table 3.1. Government Regulation 
No.28/2008 regarding National Industry Policy contains provisions for awarding 
fiscal incentives for industries that protect and conserve the environment and 
comply with the existing rules. However, this regulation does not describe 
specifically the types of fiscal incentives that can be applied to particular 
industries. 

Similarly, law No. 32/2009 on Environmental Protection and Management 
offers scope for fiscal incentives and disincentives - such as taxes, retribution, 
and environmental subsidies. Incentives are awarded to companies that have 
carried out environmental conservation; on the other hand, penalties less than 
IDR 3 billion can be applied to companies that ignore existing environmental 
regulations. However, specific provisions regarding the application of either 
incentives or disincentives in the form of penalties have not been issued yet. 
As a result, the regulation cannot be utilized properly. Therefore, central and 
local governments have been recommended by some analysts to develop a 
Plan of Environmental Protection and Management (RPPLH), consisting of 
atmospheric conservation and climate change mitigation29.

Moreover, Governments should also prepare incentive and disincentive 
regulations that can be easily implemented by industries.

Table 3.1. Fiscal Instruments for Environmental Protection
No. Regulation Subject Fiscal Incentive Requirement
1. Government 

Regulation 
No. 28/2008

National Industry 
Policy

Fiscal Incentive Environmental 
preservation 

2. Law No. 
32/2009

Environmental 
Protection and 
Management

Incentive/
disincentive i.e. 

retribution tax and 
environmental 

subsidies

Environmental 
preservation

3. Minister 
for the 

Environment 
Regulation 
No. 5/2011

Program for 
Pollution Control, 
Evaluation, and 

Rating (PROPER)

Incentive/
disincentive

Environmental 
preservation

The Ministry of Environment Regulation No. 5/2011 is a Program for Pollution 
Control, Evaluation, and Rating (PROPER). PROPER is an environmental 
protection program in which any company may get an incentive or disincentive 
depending on its performance. There are five color categories used for rating 
the environmental performance: a gold rating is given to companies committed 
in achieving environmental excellence consistently, green for companies that 
have conducted environmental management beyond compliance, blue for 

29 Martawardaya, B., et.al., 2012
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companies that have carried out environmental management consistently, red 
for companies that have failed to meet the existing environmental regulations 
and laws, and black for any company that has ignored the existing environmental 
regulations. Levels of gold, green, and blue will get incentives in the form of 
certificates and trophies; red and black classes will receive disincentives, which 
are given as administrative sanctions and punishment respectively. Instead of 
certificates and trophies, more attractive fiscal instruments are actually available 
as incentives. However, due to limited explanation or elaboration of the GR No. 
28/2008 and Law No. 32/2009, the types of fiscal instruments have not been 
clearly defined. Whereas equipment and technology for processing wastes such 
as water mixtures and sludge should always be renewed and developed, the 
development of waste processing technology is usually very costly. Therefore, 
collaboration between the Ministry of Environment and the Ministry of Finance 
is highly recommended to formulate the fiscal incentives and disincentives.

Fiscal Instruments related to GHG Reductions

As described previously, a mixture of oil, gas and water as well as undesirable 
substances produced from oil and gas wells have to be separated via a separator. 
They are then treated for further application or disposal. The associated gas 
produced should be processed to LPG or re-injected to underground reservoirs 
instead of flared, as the latter emits GHG. Some regulations regarding fiscal 
instruments that may relate to reduction of GHG emission are listed in Table 3.2.
According to Law No. 25/2007 and Regulation of the Minister of Finance No. 
76/2012 on capital investments, fiscal instruments are given to industries 
categorized as pioneer industries. They should absorb much labor, be situated 
in remote areas, display enthusiasm toward technology exchanges; and 
demonstrate concern regarding environmental protection and conservation. 

Furthermore, Regulation of the Minister of Finance No. 130/2011 states that 
fiscal incentives such as a tax holidays as shown in Table 3.2, are provided 
for pioneer industries with high added value, introducing new technology, 
holding a strategic value to the national economy and complying with the rules 
of environmental protection. In addition, pioneer industries shall include basic 
metal industries, machinery industries, oil refinery industries and/or basic 
organic chemicals originating from oil and natural gas, industries in the field of 
renewable resources and/or communication devices industries30. In the oil and 
gas business, industries classified as pioneer industries are oil refineries and 
basic organic chemicals originating from oil and natural gas. LPG industries are 
basic gas industries originating from natural gas. Processing natural gas through 
LPG instead of gas flaring will reduce GHG emissions. However, Regulation 
No. 130/2011 has not categorized LPG industries as pioneer industries. As 
a result, businesses in LPG have not received fiscal incentives, such as tax 
holidays or other regulations, exhibited in Table 3.2. Therefore, reformation of 
fiscal instruments - particularly on LPG businesses - is necessary. In addition, 
LPG is clean energy used as industrial and household fuels. Currently, LPG 
demand in Indonesia is high, but to meet that need, the fuel is still partially 
imported. LPG consumption in Indonesia in 2013 was 5.7 Million Metric Tons, 
while LPG imports were 2.6 Million Metric Tons in 2012. Construction of LPG 

30  Anonymous, 2013
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plants including Mini LPG Plants (< 5 MMSCFD) using associated gas as a feed 
or input is essential. 

Table 3.2. Regulations regarding Fiscal Instruments related to GHG 
Reduction

No. Regulation Subject Fiscal Incentive Requirement
1. Law No. 

25/2007
Investment Exemption/reduction of 

import duty for capital 
goods/machines/equipment 
and raw materials; VAT/
Income Tax exemption for 
import of capital goods/
machines/equipment

Pioneer Industry 
and Environmental 
Conservation

2. Government 
Regulation 
No. 28/2008

National Industry 
Policy

Fiscal Incentive Environmental 
Conservation

3. Regulation of 
the Ministry 
of Finance 
No. 130/2011

Tax Holiday: tax 
exemption/reduced 
tax rate facilities for 
body or corporate

Corporate Income Tax from 
5 to 10 years.
50% Corporate Income Tax 
reduction for 2 years after 
tax holiday period ended

Pioneer Industry/ 
Environmental 
Conservation

4. Regulation 
of Ministry of 
Finance
No. 76/2012

Investment, 
exemption of import 
duty on machines 
and goods & 
materials for industrial 
construction/ 
development

Exemption of import duty 
for importing machine 
within 4 years. (can 
be extended to max 2 
years, if the capacity is 
improved to at least 30% 
or in accordance with 
investment document)

- Machines has not 
been produced 
domestically/
incompatible with 
specification/
its amount is not 
meet the needs 

- Using domestic 
machine ≥ 30% 
of total machine 
value

Law No. 
32/2009

Environmental 
Protection and 
Management

Incentive/disincentive 
i.e. retribution tax and 
environmental subsidies

Environmental 
preservation

5. Minister 
for the 
Environment 
Regulation 
No. 5/2011 

Program for Pollution 
Control, Evaluation, 
and Rating 
(PROPER)

Incentives/disincentives Environmental 
preservation 
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3.2 Policies, production sharing arrangements and contracts including cost recovery

The oil and gas sector in Indonesia is mainly regulated by Law No. 22 of 2001 regarding 
Oil and Natural Gas (Table 3.3). 

Table 3.3. Business Activities in Oil and Gas Sectors (Law No. 22 of 2001)
Upstream Downstream

Exploration and Exploitation
These activities are conducted via  Government Body 
or  Implementing  Body (BPMIGAS/SKKMIGAS) 
based on Production Sharing Contracts

Refining, Transportation, Storage and Trading
These activities are conducted by business entities 
after obtaining a government permit or license

Government Regulation No.35 of 2004, as amended 
by Government Regulation No. 55 of 2009

Government Regulation No. 36 of 2004, as 
amended by Government Regulation No. 30 of 
2009

Upstream business in oil and gas industries - such as exploration, development; and 
production - are carried out by foreign or domestic oil and gas companies, which act 
as contractors to the government. The cooperation contract can be in the form of a 
Production Sharing Contract (PSC) or a Service Contract. A PSC is the common contract 
in the Indonesian upstream business. 

Business activities in oil and gas sector are commenced when the government offers 
appropriate working areas, which are designed for exploration and development. The oil 
and gas working areas are those that are planned to be explored and exploited. These 
areas are usually offered to oil companies by the government. The right to explore oil 
and gas working areas is regulated in Government Regulation of the Ministry of Energy 
and Mineral Resources (MEMR) No. 35 of 2008. The Minister of EMR is responsible 
for government policy related to the oil and gas working area management. The team 
for implementing the GR No. 35 consists of the Director General of Oil and Gas and 
his representatives, SKK MIGAS, representatives of the Ministry of Finance, several 
universities, and the Financial Supervision Agency (BPK)31.

Basically, GR No. 35 regulates 3 main activities - i.e., preparation, designation and 
offering the oil and gas working areas. The Directorate General of Oil and Gas should 
prepare the oil and gas working areas. These areas, by definition, are open areas 
that are not being explored by other oil companies or areas for which their respective 
contracts have expired. The Minister of EMR, based on input and recommendation from 
the Directorate General of Oil and Gas - which have consulted with local governments 
where the areas are situated - conducts designation of the oil and gas working areas. 
The Directorate General of Oil and Gas carries out offering the oil and gas working areas 
via a procurement mechanism. Procurement is done by publishing tender documents 
containing, at least, procedures of tender, information regarding geological and oil and 
gas potential, estimation of production and concepts of cooperation contract. 

In the case that profitable oil and gas reserves in oil and gas working areas are 
discovered, further development of said working areas is carried out through preparation 
of engineering design and a development model for lifting up the oil and gas reserves. 
The activities are then followed with a drilling plan and the production process, which 

31 Pudyantoro A.R., 2014
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is commonly equipped with sophisticated production facilities. At the end of the 
contract, ownership of the equipment, including production facilities, is submitted to the 
government - except where the contract is extended. 

 3.2.1.  Production Sharing Contracts

Production sharing contracts (PSC) now dominate the world of upstream 
exploration and development for oil and gas, with several exceptions, such as 
in Europe, the United States, Australia and some Latin American countries. The 
PSC was introduced in the 1960s in Indonesia being conceptually and culturally 
derived from the sharecropping model familiar to Indonesians. 

Under a PSC, the state contracts an international oil company (IOC). In a PSC 
model the rights to natural resources (oil and gas) are still controlled by the 
state. The IOC then provides requisite finance and technical skills in order to 
explore for oil and/or gas. In Indonesia, the government body will represent the 
state or implementing body (previously known as BPMIGAS then replaced by 
SKKMIGAS) that will take delivery of the state’s share of production. The IOC is 
granted an exclusive right to explore and produce oil and gas within a defined 
area or contract area (Allen & Ovary, 2013). The oil and natural gas resulting from 
this production activity is shared between the contractor and the government 
in the proportions described in the cooperation contract. The contractors are 
responsible for all the financial risks. However, under Government Regulation 
No. 79 of 2010, contractors can recover operating costs in accordance with the 
Work Program and Budget (WP&B) approved by the head of the implementing 
body for upstream sectors, after the related working area has reached 
commercial production. However, in cases where exploration proves to be a 
failure and unprofitable, all the operating costs cannot be recovered. Further, 
operating costs are defined as exploration costs, exploitation costs, and other 
costs. Government Regulation No. 79 stipulates that operating costs can be 
recovered in the calculation of production sharing and income tax if they meet 
approximately 24 requirements32. The income tax itself has been regulated 
since 2008, according to Law No. 36.

The advantage of the PSC model for the State is to minimize the risk on its 
part. The State may not have the advanced technology needed to explore and 
produce oil and/or gas. The PSC model can be very financially lucrative for the 
State. It is very common for PSCs to provide that as production increases, the 
proportion attributable to the State also increases. In theory, the PSC model is 
more favorable to the State than to the IOC; however, this depends entirely on 
the financial terms negotiated. It may be possible for an IOC to negotiate a PSC 
with more financially attractive terms.  

Under PSC scheme, after the related working area or contract area has reached 
commercial production, the contractors have to prepare a Plan of Development 
(POD) in accordance with the working procedure guidelines of POD No. 39 (Tata 
Kerja POD No. 39). The POD draft must be evaluated first, by the implementing 
body, particularly in technical and economic aspects. Technical aspects mainly 
consist of validation and confirmation of the production development scenario 

32 Fitriana et.al., 2014
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and the use of subsurface and production facilities, while the objective of 
economic evaluation is to assure that the project will provide benefits and profits 
in accordance with the expected investment criteria. The POD is then submitted 
to the Ministry of Energy and Mineral Resources (MEMR) for approval. The 
MEMR is obliged to discuss the POD proposal with the local government where 
the working is located. Approval by MMER is given to the contractor via the 
implementing body.

In late 2012, due to incompatibility with part 45 of the constitution, some 
provisions of Law No. 22 of 2001 were annulled and BPMIGAS was disbanded 
through the Indonesian Constitutional Court Decision No. 36/PUU-X/2012. In 
response to the Constitutional Court Decision, the President of Indonesia then 
issued Presidential Regulation No. 95 of 2012, stating that the responsibilities 
of BPMIGAS were transferred to the Ministry of Energy and Mineral Resources 
(MEMR) since the new regulation had not yet been issued. This regulation (PR 
95) provides that existing PSCs remain in effect until their expiration. In 2013, 
under Presidential Regulation No. 9 of 2013, the management of upstream oil 
and gas business activities was delegated by MEMR to a new implementing 
body named SKK Migas. 

 3.2.2.  Cost Recovery

Cost recovery involves an investment return for the contractor right after they 
have spent all expenses to finance the oil and gas exploration and production 
activities. The basic structure of the PSC is designed to capture as much 
economic rent as possible. The fiscal system of the PSC consists of two 
categories - i.e. cost recovery (cost oil) and profit oil split - under which various 
tax systems can be implemented33. Under most PSCs, the cost of oil systems 
is usually designed to allow the IOCs to recover exploration, development, 
production costs and expenses from the share of production or gross revenues. 
The maximum limit of the cost of oil is usually known as the cost recovery 
ceiling, which varies depending on the state and its contract. The percentage, 
however, is generally between 30% and 60%. The profit of oil is the allocation 
of production after deducting the costs of oil and is split between the contractor 
and the government. The percentage also varies depending on the state and 
its contract.

Normatively, cost recovery has been legalized through Government Regulation 
No. 79 of 2010 regarding recoverable operational costs and implementation of 
income tax in the oil and gas upstream sectors (Tax Law No. 41 of 2008). The 
expenses that are included in cost recovery are all expenditures of contractors, 
which are related directly to the operational costs of oil, and gas exploration and 
production in Indonesia, as described in Article 12 GR 79/2010. 

There are 3 main components that build up the cost recovery:

   1. Operational cost in an existing year: Intangible costs (non-capital costs) that 
include operational and administration cost for exploration and development 

    

33 Marcia Ashong
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    of oil and gas working areas, employee salaries (domestics and expatriates), 
office administration expenses, training and safety and health cost.  

   2. Depreciation cost of capital/tangible assets in the existing year: Includes 
depreciation cost of investment goods, equipment, exploration, and 
production facilities.

   3. Carry over/unrecovered costs from previous years.

3.3 Relevant policies, laws and regulations on environment 

In order to protect environmental damage due to oil and gas wastes, therefore, the 
Indonesian government has issued various regulations of its own, along with ministerial 
regulations and decrees. 

The Law related to the obligations for environmental management in oil and gas industries 
in Indonesia is Law No. 22 of 2001. According to Article 40, industries or business 
entities must assure that safety and health; as well as environmental management are 
effectively conducted. Specifically, they should obey the laws and regulations applicable 
to oil and gas business activities. Environmental management is an obligation to prevent 
and control pollution, and to repair environmental damage - including the obligation of 
post-mining restoration operations.

The Government of Indonesia has also issued other regulations regarding environmental 
protection, namely, Law No. 32 of 2009. In Article 4, protection and environmental 
management are carried out through planning, utilization, control, maintenance, 
supervision, and law enforcement; and Article 20 states that determination of 
environmental pollution is measured by environmental quality standards (baku mutu 
lingkungan). The environmental quality standards set within the law cover water, 
wastewater, seawater, ambient air, emissions, and interferences or nuisances such as 
noise, vibration, and odors.

In addition, Article 22 of Law No. 32 of 2009 contains rules on analysis of environmental 
impacts (AMDAL). Any business and/or activities that have an important impact on the 
environment must have the analysis of environmental impacts (AMDAL). Furthermore, 
Article 34 states that any business and/or activities not included in the AMDAL mandatory 
criteria should have UKL-UPL, and referring to Article 36, any business and/or activity 
that have AMDAL and UKL-UPL are mandated to have an environmental permit. Types 
of businesses and/or activities in oil and gas industries that must have AMDAL are listed 
in Table 3.4.

Hazardous and toxic waste management has received considerable attention from the 
Indonesian government over the last two decades. In 1994, the Indonesian government 
issued Government Regulation No. 19 regarding hazardous and toxic waste management. 
Other regulations related to hazardous and toxic waste management adopted by the 
first level of local government, or Provincial Government (Daerah Tingkat 1) are shown 
in Table 3.5.
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Table 3.4. Types of Businesses and/or Activities in Oil and Gas Industries that 
must have AMDAL (Minister for the Environment Regulation No.05 of 2012)

No. Types of Activity Scale
1. Exploitation and Exploration

a. Onshore
Oil Field
Gas Field

b. Offshore
Oil Field
Gas Field

≥ 5000 BOPD
≥ 30 MMSCFD

≥ 15000 BOPD
≥ 90 MMSCFD

2. Offshore Oil and Gas Transmission 
            Oil Field
             Length or
             Pressure

≥ 100 km
≥ 16 bar

3. Construction of  refinery
            LPG
            LNG
            Oil

≥ 50MMSCFD
≥ 550 MMSCFD
≥ 10000 BOPD

4. Terminal of LNG Gasification (onshore/offshore) ≥ 550 MMSCFD
5. Development of  Coal Bed Methane (CBM)/ Methane Gas Whole  scales

Table 3.5. Several Regulations Related to hazardous and toxic waste 
management adopted by provincial governments (Level 1 Local Governments)
No. Name of Regulation Subject
1. Head of the Environmental Impact 

Management Agency (Bapedal) Decree 
No. 02/BAPEDAL/01/1998

Procedure for Supervision on Hazardous and Toxic 
Waste Management  applicable for  Provinces and Local 
Regions

2. Minister for the Environment Regulation 
No. 30 of 2009

Procedure for Permit and Supervision on  Hazardous 
and Toxic Waste Management and Supervision on 
Restoration due to Pollution of  Hazardous and Toxic 
Waste conducted by Local Government

3. Minister for the Environment Regulation 
No. 12 of 2010

Implementation of Ambient Air Pollution Control in  
Provinces and Local Regions 

4. Minister for the Environment Decree 
No. 04/BAPEDAL/01/1998

Priority Determination of Provinces which Conduct 
Collaboration Program on Hazardous and Toxic Waste 
Management 

The regulations adopted by provincial governments (Daerah Tingkat 1) listed in Table 
3.5 only manage hazardous and toxic wastes (limbah B3) from industries apart from 
the oil and gas business. Those businesses include printing and publishing, workshops, 
processing and collecting of used oil, hospitals, laboratory, laundry, and dry cleaning. 
In addition, some other provincial governments have also issued regulations regarding 
protection and environmental protection, such as East Kalimantan (Province Regulation 
No.1 of 2014), West Java (Province Regulation No.1 of 2012), Jambi (Province 
Regulation No. 6 of 2012), and Batam (Local Government Regulation No. 8 of 2003). 

Furthermore, other important regulations created by Central Government are listed in 
Table 3.6 which shows that there are two regulations available for managing gas flaring 
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in the oil and gas industries in Indonesia. Regulations are required because processing 
associated gas through a flaring system produces harmful gases and greenhouse 
gases, which cause air pollution and climate change. The Indonesian government 
has established the National Action Plan on GHG Emission Reduction (RAN-GRK) 
formalized through Presidential Regulation No. 61 of 2011. Its objective is to obtain data 
on gas flaring volumes available annually with targets for reductions. Part of the RAN-
GRK policies include monitoring of implementation of gas flaring volume reduction. In 
addition, the Directorate General of Oil and Gas in the Ministry of Energy and Mineral 
Resource (MEMR) has issued Ministerial Decree No. 31 of 2012 on flare management 
in oil and gas operations; the decree mandated oil and gas contractors to request 
Government permits to conduct gas flaring.

Table 3.6. Other Regulations Related to Pollution and Environmental 
Management

No. Name of Regulation Subject
1. Government Regulation No.18 No. 85 of  1999 Hazardous and Toxic Waste Management
2. Government Regulation No. 27 of 2012 Environmental Permit
3. Minister for the Environment Regulation No. 18 

of 2009
Hazardous and Toxic Waste Permit

4. Minister for the Environment Regulation No. 13 
of 2010

Environmental Management Effort and 
Environmental Monitoring Effort (UKL  and RPL)

5. Minister for the Environment Regulation No. 
5 of 2011 updated on the Minister for the 
Environment Regulation No. 6 of 2013

Program for Pollution Control, Evaluation, and 
Rating (PROPER)

6. Presidential Regulation No. 61 of 2011 National Action Plan on GHG Emission 
Reduction (RAN-GRK)

7. Ministerial Decree of EMR No. 31 of 2012 Flare Management in Oil and Gas Operation
8. Minister for the Industry Regulation No. 05 of  

2011 
Program of Green Industries

In 2011, the Ministry of Environment issued Regulation No. 5 regarding the Program for 
Pollution Control, Evaluation, and Rating, better known as PROPER (see Table 3.6). 
The regulation has been updated to Minister of the Environment Regulation No.6 of 
2013. PROPER is carried out through a supervision mechanism by which industries 
or business entities are able to receive incentives or disincentives based on their 
performance. The objective of such a regulation is to encourage companies to adhere 
to environmental management regulations and achieve environmental excellence by 
implementing environmental management systems, conducting 4R principles, and 
implementing energy efficiency as well as resource conservation and the highest level 
of corporate social responsibility (CSR).

Awards are given depending on company performance in terms of prevention of pollution 
and/or environmental damage, mitigation of pollution and/or environmental damage, 
and restoration of pollution and/or environmental damage. Five color categories are 
used to rate environmental performance: gold, green, blue, red, and black. 

The criteria for evaluating companies that join the PROPER program consist of two 
categories: obedience to the environmental protection regulations for ratings of blue, red 
and black, and achieving obedience beyond compliance for ratings of green and gold. 
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The five colors and their corresponding performance level standards are listed in Table 
3.7.

Table	3.7.	Five	Color	Classifications	for	PROPER	Program
Gold Companies that have exhibited environmental excellence consistently in 

production processes and/or services, and carrying out business ethically which 
is responsible for the society

Green Companies that have conducted environmental management beyond compliance 
levels via implementation of environmental management systems, the use of 
resources efficiently through 4R principles, and carrying out best corporate social 
responsibility (CSR). 

Blue Companies which have conducted environmental management that complies with 
existing regulations and laws

Red Companies that have failed  to meet the existing regulations and laws regarding 
environmental management

Black Companies that have intentionally  or  carelessly created pollution that causes 
environmental damage or violates existing regulations and laws or fails to 
implement administrative sanctions

As described previously, companies may receive incentives or disincentives based upon 
their performance and effort in protecting environmental disturbances. Table 3.8 shows 
that level of gold, green, and blue deserve to receive incentives; on the other hand, 
red and black categories are given disincentives34. Incentives are awarded in the form 
of trophies and certificates, while disincentives are given as warnings, administrative 
sanctions or punishment such as cancellation of a company’s business licence, 
incarceration for a maximum of three years, or fines amounting to a maximum of IDR 3 
billion.

Collaboration between the Ministry of Environment and Ministry of Finance is required 
to formulate incentive and disincentive instruments based on the PROPER program.

Table	3.8.	Incentive	and	Disincentive	versus	Color	Classification
Color	Classification Award Form of Award

Gold Incentive Trophy and Certificate
Green Incentive Trophy and Certificate
Blue Incentive Certificate
Red Disincentive Personnel in charge should follow training 

programs for restoring and improving 
performance in environmental management 

Black Disincentive Companies get either administrative 
sanctions, are closed or criminal offence 

recommendations can be made

 2.3.1 Regulatory and Economic Instruments

Regulatory and economic instruments provide an alternative to comand and 
control approaches to pollution control and waste. In recent years, many 
countries have adopted various economic instruments to introduce more 

34  Ginting S., 2014
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flexibility, efficiency and cost effectiveness into pollution control measures (Jenis 
Bernstein, INU-79).

A draft Government Regulation regarding economic instruments for the 
environment was issued unofficially on September 22, 2014. An economic 
instrument for the environment is an economic policy to encourage central and 
local Government, individuals and industries to protect and conserve the natural 
resources through changes in the price of using natural resources. Central and 
local Governments are responsible for the development and application of 
economic instruments for the environment. Mostly these instruments operate 
as incentives / disincentives, retributions / subsidies, environmental taxes and 
funding mechanisms. 

The objective of the Government in preparing this regulation is so that 
environmental management in Indonesia can be conducted more efficiently, 
flexibly, and with a lower operational cost. The application of these economic 
strategies in Indonesia is in conjuction with the principle of sustainable 
development. 

Important Articles of the draft Government regulation on economic instruments 
for the environment are exihibited in Box 1.

Box 1: Overview of Draft Government Regulation on Economic Instruments

Articles 50 and 51
Environmental incentives are awarded by Central and Local Governments to individuals, 
industries and companies in the form of monetery and/or non-monetary awards that meet 
certain criteria. The environmental incentives can be achieved through eco-labeling, tax 
exemption, environmental subsidy and financial support for an environment investment. On the 
other hand disincentives are monetary and non-monetary penalties addressed to individuals, 
industries and companies conducting activities causing negative impacts to natural resources 
and the quality of the environment.

Articles 56
Subsidies can be awarded by Central and Local Governments to individuals or industries 
where their activities generate positive impacts on restoration of environmental functions. 
Such activities include development or innovation of technologies that are applicable for 
repairing environmental functions, producing environmentally friendly products; and preventing 
environmental pollution and damage.

Articles 71 and 72
License trading for waste disposal and emissions can be carried out based on assessment 
of environmental capacity. In cases where the threshold standard of pollution load is not yet 
exceeded, the difference between the threshold standard of pollution load and actual pollution 
level is determined as an environmental quota which can be traded / sold. License trading for 
waste disposal and emissions can also be conducted by business entities having environmental 
performance exceeding the threshold standard of pollution levels. Here the trade process is 
performed by purchasing quotas owned by business entities whose environmental performance 
is lower than the threshold.

Article 100
Financing any net costs of the implementation of the economic instruments are  responsibilities 
of the Central Government Budget (APBN) and Local Government Budget (APBD) for national 
and local scales respectively.   
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Some conclusions and recommendations regarding the draft Government 
Regulation regarding economic instrument for the environment are follows: 

	 	 	 •	 The advantages of the economic approach among others are to promote 
cost-effective means  for achieving levels of pollution, to stimulate 
development of pollution control technologies; and to provide flexibility in 
pollution control technologies;

   •	 Fiscal instruments such as incentive and disincentive as well as subsidies 
and license trading are provided. However, in terms of economic instruments, 
for pollution control and environmental management the in oil and gas 
industries such as waste disposal and carbon emissions is not any specific 
discussion in the draft;

   •	 Business entities may conduct quota trading depending on the environmetal 
performance of companies;

   •	 All activities related to polution control and conserving the environment 
and natural resources can be financed by Governments via the Central 
Government Budget (APBN) and the Local Government Budget (APBD) 
respectively. The Central and Local Governments, therefore, should allocate 
the necessary budget every year;

   •	 The draft of Government Regulation on economic instruments for the 
environment should be officially issued as soon as possible;

    •	 Implementation rules / lower level regulations for this Goverment Regulation 
should also be issued immediately, otherwise the regulation cannot be 
utilized properly; and

   •	 Close collaboration between the Ministry of Environment and Forests; the 
Ministry of Energy and Mineral Resources; and the Ministry of Finance 
is highly recommended to finalize the regulatory regime on economic 
instruments at Ministrial level.

. 
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This chapter describes ways in which gas wastes can be utilized, rather than flared; 
then presents information on gas flaring in Indonesia before presenting a case study of 
an associated gas recovery and utilization project in Indonesia. The key findings of this 
chapter are that there are many ways in which gas wastes can be utilized, and that when 
the revenues of a case study gas recovery and utilization project were supplemented with a 
carbon price of USD 10 per tCO2 the economics of utilization were attractive and so flaring 
was reduced.

Utilization of associated petroleum gas can be done through different means, each uniquely 
determined based on location (either onshore or offshore), facility, infrastructure, and 
technology. There are various kinds of technologies to recover or utilize gas that would 
otherwise be flared in such instances as gas to pipeline, natural gas liquids recovery, gas 
re-injection, and GTL (gas to liquid).  

Figure	4.1.	Associated	gas	utilization	depending	on	different	types	of	flare	problems

 
Source: Farina, M. 2010. Flare Gas Reductions: Recent Global Trends and Policy Considerations. GE Energy.

4.1 Utilization Options for Flared Gas

Several options can be explored to utilize and recover flared gas. The technology 
choice will depend on several factors, such as production profile, capital expenditures, 
technology maturity, transport to market, gas composition, energy and carbon efficiency, 
safety consideration, and community interdependency (GGFR, 2012). 

GREENHOUSE GAS EMISSIONS REDUCTIONS 
FROM RECOVERY AND UTILIZATION 

OF FLARED GAS4
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 Gas to Power

Instead of flaring, burning gas at high temperatures using incinerators is deemed a 
better option in terms of emission reduction. Certain technologies may capture heat 
from associated gas at oil wells, plants, and refineries and convert it into electricity. 
Another possible alternative is generating electricity using a micro turbine. 

 Sale to PGN System (Gas to Pipeline)

Gas can be utilized in a gas pipeline system. In Indonesia’s case, it can be sold to 
PGN (state-owned gas company). Thus far, gas to pipeline is the simplest method for 
distributing associated gas in the market. 

 Gas Re-injection

Re-injection of natural gas into a reservoir is usually done for enhanced oil recovery 
(EOR) or for disposal of highly contaminated gas. Such gas can be re-injected into 
an existing oil reservoir, or into an undeveloped gas reservoir or water-filled trap. This 
method is an option if gas infrastructure does not exist (e.g., in a remote area).  

 Compressed Natural Gas

A quite recently developed technology uses a mobile system that converts associated 
gas into CNG. A device the size of a standard shipping container is used to compress 
associated gas. The CNG is then used to fuel rigs and equipment. GHG emissions from 
gas flare are reduced significantly through this method. In addition, locally sourced CNG 
displaces diesel that has high GHG emissions and is typically more expensive. 

 Small-scale LNG

Small-scale micro LNG, with a capacity of up to 0.05 mtpa, and mini LNG (0.1 to 0.5 mtpa) 
are appropriate alternatives for utilizing associated gas. LNG is a good replacement for 
diesel or LPG in power stations or as transportation fuel.  

 Gas to Liquid (GTL)

Small-scale GTL plants have recently become field proven technologies. Small-scale 
GTL will produce synthetic crude, which can be spiked into the main crude stream, 
hence requiring no additional evacuation costs. Additional processing can generate 
higher-value products, such as synthetic diesel, DME, and other fuels. 

4.2 Estimated	greenhouse	gas	emissions	from	flared	volume

The figure below illustrates the location of gas flaring in Indonesia in 2009. 
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Figure 4.2. Flaring in Indonesia

 
Source: Svensson (GGFR), 2012

According to satellite data, in 2012, Indonesia produced 2.5 billion cubic meters (bcm), or 
0.3 bcm more than the value in the previous year35. Based on a methodology developed 
by the American Petroleum Institute, GHG emissions can be estimated using known 
flared volume, as follows.

Estimated GHG emissions from 2.5 billion cubic meters are 5,686,476 tCO2 in one year 
(2012). 

Based on the same data provided by NOAA, as quoted by GGFR, GHG emissions 
between 2007 and 2012 can be found in the table below.

2 = 		.				.		  		 . 				. 		. 
		.  0.98		2				. 	2 

Table 4. 1. GHG Emissions in Indonesia from Gas Flaring based on Gas Flare 
Volumes

2007 2008 2009 2010 2011 2012
Gas Flare Volumes in 
bcm

2.6 2.5 2.9 2.2 2.2 2.5

Estimated GHG 
Emissions (tCO2/yr)

5,913,935 5,686,476 6,596,312 5,004,098 5,004,098 5,686,476

Source: Authors’ estimation based on data in Svensson, 2013

35  NOAA Satellite Data in Svensson, 2013
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4.3 Case Study: Tambun LPG Associated Gas Recovery and Utilization at PT Odira 
Energi Persada

Since each case of associated gas utilization will be unique, in this chapter, a case 
study is used to illustrate potential greenhouse gas emission reductions. PT Odira 
Energi Persada is an example of an Indonesian success story in Clean Development 
Mechanism (CDM), where it managed to secure carbon credits. Not only did CDM add 
a revenue stream in emission reduction projects, but it also opened access to financing. 

The project involved installation of a mini LPG plant close to Tambun and Pondok 
Tengah Oil Fields, owned by Pertamina, to utilize the gas that would otherwise be flared. 
Tambun Oil Field is located in Bekasi Regency, West Java Province, about 40 km west 
of Jakarta. The field started its production in 2003 at 4,000 barrels of oil per day. The well 
produces associated gas at 6 to 7 mmscfd, which increased to 12 to 15 mmscfd as oil 
production increased to 8,000 barrels per day in 2006. Pondok Tengah Oil Field, located 
about 10 km north of Tambun, produces around 3,000 to 4,000 barrels of oil per day with 
associated gas flow at around 5 mscfd, which is projected to increase up to 25 mmscfd.

The technology consists of a mini LPG plant with a design input capacity of 15 mmscf 
per day, condensate removal facilities and a 35 km-long 8” steel pipeline equipped with 
associated compressors, metering stations, and safety valves. The LPG production 
plant is designed to produce 151 tonnes of LPG per day, generating 12 mmscfd of lean 
gas which can be transported to market and sold.

Figure 4.3. Gas Utilization Scheme of PT Odira.

 

 
 Source: Project Design Document of Tambun LPG Associated Gas Recovery and Utilization
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Project oil wells include Tambun Oil Field and Pondok Tengah Oil Field, and are both 
operated by Pertamina E&P. Gas that would otherwise be flared by Pertamina is 
transported to Tambun via Measurement Point A, which comprises orifice meters on 
three separate lines measuring volumes of recovered wet gas. The product quantities 
are gauged at Measurement Point B, which comprises LPG mass and dry gas and 
condensate volumes. As there are no other wells or pipeline partners outside of 
the project boundary, Measurement Points C and Xi, as shown in AM0009, are not 
required. Measurement Point A determines the carbon entering the project boundary 
while Measurement Point B gauges the carbon leaving the project boundary in usable 
products. Project emissions from combustion of gas for compression, processing, and 
flare are determined from this balance.

The CDM methodology used to estimate GHG emission reduction is: AM 0009: Recovery 
and utilization of gas from oil wells that would otherwise be flared.

Several scenarios were considered and analyzed to determine the baseline scenario 
and the proposed project opportunities, as follows. 

 • Scenario 1: Release to the atmosphere at the oil production site (venting);
 • Scenario 2: Flaring at the oil production site;
 • Scenario 3: On-site consumption;
 • Scenario 4: Injection into the oil reservoir;
 • Scenario 5: Recovery, transportation, processing, and distribution to end-users; and 

• Scenario 6: Recovery and transportation to end-users without processing.

These options were analyzed based on legal requirements as well as technical and 
economic feasibility. Scenario 1 is the existing practice and scenario 2 is also business 
as usual. Scenario 5, the project development activity, is the likely ideal scenario because 
it is not only minimizing flaring but also but is also commercializing the use of associated 
gas. However, this scenario is found to be not the least costly alternative option. This 
is because scenario 5 involves more activities than the other scenarios and therefore 
requires more capital. To be eligible as a CDM project, the chosen project activity must 
be the option that is not business as usual and is the least expensive among other 
options. The cost measure should not merely be based on the absolute investment 
value but rather based on the relative financial measures such as return on investment; 
and / or internal rate of return.

4.4 CO2 Emissions

 4.4.1.  Project Emissions

CO2 emissions from fuel combustion, leaks, flaring, and venting during transport 
and processing of recovered gas are not calculated from single emission sources; 
rather, a carbon mass balance is conducted between points A and B in Figure 
4.3. The quantity of CO2 emissions corresponds to the difference of carbon in 
the products of the gas processing plant (point B) and the carbon supplied by 
the project activity (point A). In doing so, it is assumed that all carbon in the 
recovery gas released, flared, vented, or combusted will be oxidized completely 
to CO2. This approach is appropriate, as the methodology is only applicable to 
projects in which the energy required to transport and process recovered gas is 
generated with the gas as opposed to other fuel sources.
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The following formulas are used in the calculation:
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Where:

PECO2,gas,y  = CO2 emissions from the project activity due to combustion, 
flaring, or venting of recovered gas during the period y in 
tons of CO2.

mcarbon A,y = Quantity of carbon in the recovered gases from the project 
area at point A in Figure 2 during the period y in kg.

mcarbon B,y = Quantity of carbon in the products (dry gas, LPG, 
condensate) leaving the gas processing plant at point B in 
Figure 1 during the period y in kg.

mcarbon,Xi,y = Quantity of carbon in recovered gas from other oil wells at all 
points Xi in Figure 2 during the period y in kg = 0.

VB,dry gas,y = Quantity of dry gas produced in the gas processing plant 
(point B in Figure 1) during the period y in m3.

mLPG ,B,y = Quantity of LPG that is produced in the gas processing plant 
(point B Figure 1) during the period y in kg.

mcondensate,B,y = Quantity of condensate produced in the gas processing plant 
(point B Figure 1) during the period y in kg.

VA,y  = Volume of gas recovered at point A in Figure 1 during the 
period y in m3.

VXi,y = Volume of gas recovered from oil well i at point X in Figure 1 
during the period y in m3 = 0

wcarbon A,y = Average content of carbon in the gas recovered at point A in 
Figure 1 during the period y in kg-C/m3.

wcarbon,dry gas,B,y = Average content of carbon in dry gas at point B in Figure 1 
during the period y in kg- C/m3.

wcarbon,LPG,B,y  = Average content of carbon in LPG at point B in Figure 1 
during the period y in kg- C/kg.

Wcarboncondensate,B,y  = Average content of carbon in condensate at point B in Figure 
1 during the period  y in kg-C/kg.

wCarbon,Xi,y = Average content of carbon in the gas recovered from oil well 
at point Xi in Figure 1 during the period y in kg-C/m3.
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condensate) leaving the gas processing plant at point B in 
Figure 1 during the period y in kg.

mcarbon,Xi,y = Quantity of carbon in recovered gas from other oil wells at all 
points Xi in Figure 2 during the period y in kg = 0.

VB,dry gas,y = Quantity of dry gas produced in the gas processing plant 
(point B in Figure 1) during the period y in m3.

mLPG ,B,y = Quantity of LPG that is produced in the gas processing plant 
(point B Figure 1) during the period y in kg.

mcondensate,B,y = Quantity of condensate produced in the gas processing plant 
(point B Figure 1) during the period y in kg.

VA,y  = Volume of gas recovered at point A in Figure 1 during the 
period y in m3.

VXi,y = Volume of gas recovered from oil well i at point X in Figure 1 
during the period y in m3 = 0

wcarbon A,y = Average content of carbon in the gas recovered at point A in 
Figure 1 during the period y in kg-C/m3.

wcarbon,dry gas,B,y = Average content of carbon in dry gas at point B in Figure 1 
during the period y in kg- C/m3.

wcarbon,LPG,B,y  = Average content of carbon in LPG at point B in Figure 1 
during the period y in kg- C/kg.

Wcarboncondensate,B,y  = Average content of carbon in condensate at point B in Figure 
1 during the period  y in kg-C/kg.

wCarbon,Xi,y = Average content of carbon in the gas recovered from oil well 
at point Xi in Figure 1 during the period y in kg-C/m3.

 

𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶2,𝑔𝑔𝑔𝑔𝑔𝑔,𝑦𝑦 =  𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝐴𝐴,𝑦𝑦

𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝐴𝐴,𝑦𝑦+ 𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑋𝑋,𝑦𝑦
 . �𝑚𝑚𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝐴𝐴,𝑦𝑦 +  𝑚𝑚𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑋𝑋,𝑦𝑦 −  𝑚𝑚𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝐵𝐵,𝑦𝑦�. 44

12
 . 1
1000

  (1) 

With: 

𝑚𝑚𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝐴𝐴,𝑦𝑦  = 𝑉𝑉𝐴𝐴,𝑦𝑦 .𝑤𝑤𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝐴𝐴,𝑦𝑦 (2) 

𝑚𝑚𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝐵𝐵,𝑦𝑦 = 𝑉𝑉𝐵𝐵,𝑑𝑑𝑐𝑐𝑦𝑦 𝑔𝑔𝑔𝑔𝑔𝑔,𝑦𝑦 .𝑤𝑤𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑑𝑑𝑐𝑐𝑦𝑦 𝑔𝑔𝑔𝑔𝑔𝑔,𝐵𝐵,𝑦𝑦 . + 𝑚𝑚𝐿𝐿𝐿𝐿𝐿𝐿 ,𝐵𝐵,𝑦𝑦 .𝑤𝑤𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝐿𝐿𝐿𝐿𝐿𝐿,𝐵𝐵,𝑦𝑦 +
𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑑𝑑𝑐𝑐𝑐𝑐𝑔𝑔𝑔𝑔𝑐𝑐𝑐𝑐,𝐵𝐵,𝑦𝑦 .𝑤𝑤𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑐𝑐𝑐𝑐𝑐𝑐𝑑𝑑𝑐𝑐𝑐𝑐𝑔𝑔𝑔𝑔𝑐𝑐𝑐𝑐,𝐵𝐵,𝑦𝑦  (3) 

 = 𝑚𝑚𝑐𝑐𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑋𝑋𝑋𝑋,𝑦𝑦 −  ∑ 𝑉𝑉𝑋𝑋𝑋𝑋,𝑦𝑦 .𝑤𝑤𝐶𝐶𝑔𝑔𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑋𝑋𝑋𝑋,𝑦𝑦𝑋𝑋  (4) 

Where:
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Figure 1 during the period y in kg.

mcarbon,Xi,y = Quantity of carbon in recovered gas from other oil wells at all 
points Xi in Figure 2 during the period y in kg = 0.

VB,dry gas,y = Quantity of dry gas produced in the gas processing plant 
(point B in Figure 1) during the period y in m3.

mLPG ,B,y = Quantity of LPG that is produced in the gas processing plant 
(point B Figure 1) during the period y in kg.

mcondensate,B,y = Quantity of condensate produced in the gas processing plant 
(point B Figure 1) during the period y in kg.
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 4.4.2. Other fuel consumption

If fossil fuels other than the recovered gas are consumed at the oil well, and 
if this consumption is a result of the project activity (e.g. substitution of gas 
for on-site generation or use in the compressor station), CO2 emissions from 
combustion of these fuels should also be taken into account.
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The project activity at the oil wells will also use fossil fuels, in addition to the 
recovered gas, to estimate CO2 emissions resulting from fossil fuel combustion 
the following formula is used:

𝑃𝑃𝑃𝑃
2 ,  , =  1

1000
 .∑ 𝑚𝑚𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦 .𝑁𝑁𝑁𝑁𝑁𝑁𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓  .𝑃𝑃𝐸𝐸

2 ,   (5) 

Where: 

𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶2,𝑜𝑜𝑜𝑜ℎ𝑓𝑓𝑒𝑒 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦 = CO2 emissions due to consumption of other fuels than the 
recovered gas due to the project activity during the period y 
in tons of CO2. 

𝑚𝑚𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦  = The quantity of a specific fuel type consumed due to the 
project activity during t he period yin kg.

𝑁𝑁𝑁𝑁𝑁𝑁𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓   = The net calorific value of the respective fuel type in kJ/kg.

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓  = The CO2 emission factor of the respective fuel type in kg 
C02/kJ.
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Where: 

𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶2,𝑜𝑜𝑜𝑜ℎ𝑓𝑓𝑒𝑒 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦 = CO2 emissions due to consumption of other fuels than the 
recovered gas due to the project activity during the period y 
in tons of CO2. 

𝑚𝑚𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦  = The quantity of a specific fuel type consumed due to the 
project activity during t he period yin kg.

𝑁𝑁𝑁𝑁𝑁𝑁𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓   = The net calorific value of the respective fuel type in kJ/kg.

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓  = The CO2 emission factor of the respective fuel type in kg 
C02/kJ.

 
4.5 CH4 Emissions from Recovery and Processing the Gas

Gas recovery and processing may emit small amounts of fugitive CH4. To be conservative, 
these emissions should be taken into account. All relevant activities and equipment 
(valves, pump seals, connectors, flanges, open-ended lines, etc.) will also be considered 
as sources of emissions. 
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Where:
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 = The CH4 emissions from the project activity at the gas 

recovery facility and the gas processing plant during the 
period y in tons of CO2 equivalents. 

4
 = Global Warming Potential for methane = 21

4,  = The average methane weight fraction in the respective 
stream in kg- CH4/kg

  = The appropriate emission factor from Table 1 below in 
kg/hour/equipment

,  = The operation time of the equipment in hours
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stream in kg- CH4/kg
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kg/hour/equipment

,  = The operation time of the equipment in hours
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Table 4. 2. Oil and gas production average emission factors
Equipment Type Service Emission Factor (kg/hr/source)

Valves Gas
Heavy Oil
Light Oil

4.5 e-03
8.4 e-06
2.5 e-03

Pump seals Gas
Heavy Oil
Light Oil

2.4 e-03
N/A

1.3 e-02

Others Gas
Heavy Oil
Light Oil

8.8 e-03
3.2 e-05
7.5 e-03

Connectors Gas
Heavy Oil
Light Oil

2 e-04
7.5 e-06
2.1 e-04

Flanges Gas
Heavy Oil
Light Oil

3.9 e-04
3.9 e-07
1.1 e-04

Open-ended lines Gas
Heavy Oil
Light Oil

2.0 e-03
1.4 e-04
1.4 e-03

Source: US-EPA -453/R-05-017 Table 2.4 page 2-15

4.6 CH4 emissions from transport of the gas in pipelines under the normal operations 
conditions

Fugitive CH4 emissions may also be emitted by transport of gas in pipelines. It is 
negligible, but for a conservative approach, it is taken into account in the estimate of 
project emissions.
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Where: 

4, ,  = CH4 emissions from the project activity during the transport 
of gas in pipelines under normal operation during the period 
y in tons of CO2 equivalents. 

4
 = The approved Global Warming Potential for methane = 21

4 ,  = The average methane weight fraction in the pipeline in kg-
CH4/kg.

  = The appropriate emission factor in kg/hour/pipeline

,  = The operation time of the equipment in hours
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4, ,  = CH4 emissions from the project activity during the transport 
of gas in pipelines under normal operation during the period 
y in tons of CO2 equivalents. 

4
 = The approved Global Warming Potential for methane = 21

4 ,  = The average methane weight fraction in the pipeline in kg-
CH4/kg.

  = The appropriate emission factor in kg/hour/pipeline

,  = The operation time of the equipment in hours

 
From participants of several focus group discussions hosted by LCS and PKPPIM.
In case of accidents that may cause gas leakage from pipelines, the volume should be 
estimated and added when calculating project emissions.
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4
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1
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 . , +  ,  .
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With: 

𝑉𝑉𝐴𝐴,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 .𝐹𝐹 = (𝑡𝑡2 − 𝑡𝑡1).𝐹𝐹 (9) 
 

𝑉𝑉𝑟𝑟𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =  𝑑𝑑2 .𝜋𝜋 . 𝐿𝐿 . 𝑃𝑃𝑝𝑝
𝑃𝑃

 . 𝑇𝑇𝑠𝑠
𝑇𝑇𝑝𝑝

 . 𝑉𝑉𝐴𝐴,𝑑𝑑,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑑𝑑𝑎𝑎𝑎𝑎𝑎𝑎
∑ 𝑉𝑉𝑋𝑋𝑎𝑎,𝑑𝑑,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑑𝑑𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

 (10) 

 

Where: 
 

𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶4 ,𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = CH4 emissions from the project activity during the transport 
of gas in pipelines under normal operation during the 
period y, in tons of CO2 equivalents. 

𝐺𝐺𝐺𝐺𝑃𝑃𝐶𝐶𝐶𝐶4
 = The Global Warming Potential for methane. 

𝑉𝑉𝐴𝐴,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to pipeline via both lean gas 
meter M01 and 4”HP bypass meter in Figure 1 from the 
time the gas leakage started until the shutdown valves 
closes the pipeline in m.

𝑉𝑉𝑟𝑟𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas remaining in the pipeline after the 
shutdown valves close the pipeline in m3. 

𝑤𝑤𝐶𝐶𝐶𝐶4 ,𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎  = The average methane weight fraction in the gas recovered 
at point A in Figure 1 in kg- CH4 /m

3. 

 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The time difference between t1 and t2 determined as 
“retention time” in seconds.

𝑡𝑡1 = The time the gas leakage caused by the accident 
occurred. “t1” is determined based on continuous 
monitoring of data such as pressure, etc. 

𝑡𝑡2 = The time that the shutdown valve closes both the 
upstream and downstream pipeline. “t2” is determined 
based on the operation data.

F = The flow rate of gas supplied from the oil well at point A in 
Figure 1 in m3/second. 

D = The radius of the pipeline in meters.

Π = The ratio of the circumference of a circle to its diameter. 

L = The length of the pipeline in meters.

 Pp = The pressure in the pipeline when the shutdown valves 
close both the upstream and downstream of the pipeline in 
atmospheres (atm). 

Ps = The standard pressure in atm. 

Tp = The temperature in the pipeline when the shutdown valves 
close both the upstream and downstream of the pipeline in 
degrees Centigrade. 

Ts = The standard temperature in Centigrade. 

𝑉𝑉𝐴𝐴,𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to the pipeline from oil well at 
point A in Figure 1 before the accident occurs during the 
period day in m3. 

𝑉𝑉𝑋𝑋𝑎𝑎,𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to the pipeline from oil well i at 
point X in Figure 1 before the accident occurs during the 
period day in m3. 
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𝑃𝑃
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 . 𝑉𝑉𝐴𝐴,𝑑𝑑,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑑𝑑𝑎𝑎𝑎𝑎𝑎𝑎
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Where: 
 

𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶4 ,𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = CH4 emissions from the project activity during the transport 
of gas in pipelines under normal operation during the 
period y, in tons of CO2 equivalents. 

𝐺𝐺𝐺𝐺𝑃𝑃𝐶𝐶𝐶𝐶4
 = The Global Warming Potential for methane. 

𝑉𝑉𝐴𝐴,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to pipeline via both lean gas 
meter M01 and 4”HP bypass meter in Figure 1 from the 
time the gas leakage started until the shutdown valves 
closes the pipeline in m.

𝑉𝑉𝑟𝑟𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas remaining in the pipeline after the 
shutdown valves close the pipeline in m3. 

𝑤𝑤𝐶𝐶𝐶𝐶4 ,𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎  = The average methane weight fraction in the gas recovered 
at point A in Figure 1 in kg- CH4 /m

3. 

 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The time difference between t1 and t2 determined as 
“retention time” in seconds.

𝑡𝑡1 = The time the gas leakage caused by the accident 
occurred. “t1” is determined based on continuous 
monitoring of data such as pressure, etc. 

𝑡𝑡2 = The time that the shutdown valve closes both the 
upstream and downstream pipeline. “t2” is determined 
based on the operation data.

F = The flow rate of gas supplied from the oil well at point A in 
Figure 1 in m3/second. 

D = The radius of the pipeline in meters.

Π = The ratio of the circumference of a circle to its diameter. 

L = The length of the pipeline in meters.

 Pp = The pressure in the pipeline when the shutdown valves 
close both the upstream and downstream of the pipeline in 
atmospheres (atm). 

Ps = The standard pressure in atm. 

Tp = The temperature in the pipeline when the shutdown valves 
close both the upstream and downstream of the pipeline in 
degrees Centigrade. 

Ts = The standard temperature in Centigrade. 

𝑉𝑉𝐴𝐴,𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to the pipeline from oil well at 
point A in Figure 1 before the accident occurs during the 
period day in m3. 

𝑉𝑉𝑋𝑋𝑎𝑎,𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to the pipeline from oil well i at 
point X in Figure 1 before the accident occurs during the 
period day in m3. 
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𝑉𝑉𝐴𝐴,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 .𝐹𝐹 = (𝑡𝑡2 − 𝑡𝑡1).𝐹𝐹 (9) 
 

𝑉𝑉𝑟𝑟𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =  𝑑𝑑2 .𝜋𝜋 . 𝐿𝐿 . 𝑃𝑃𝑝𝑝
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Where: 
 

𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶4 ,𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = CH4 emissions from the project activity during the transport 
of gas in pipelines under normal operation during the 
period y, in tons of CO2 equivalents. 

𝐺𝐺𝐺𝐺𝑃𝑃𝐶𝐶𝐶𝐶4
 = The Global Warming Potential for methane. 

𝑉𝑉𝐴𝐴,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to pipeline via both lean gas 
meter M01 and 4”HP bypass meter in Figure 1 from the 
time the gas leakage started until the shutdown valves 
closes the pipeline in m.

𝑉𝑉𝑟𝑟𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas remaining in the pipeline after the 
shutdown valves close the pipeline in m3. 

𝑤𝑤𝐶𝐶𝐶𝐶4 ,𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎  = The average methane weight fraction in the gas recovered 
at point A in Figure 1 in kg- CH4 /m

3. 

 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The time difference between t1 and t2 determined as 
“retention time” in seconds.

𝑡𝑡1 = The time the gas leakage caused by the accident 
occurred. “t1” is determined based on continuous 
monitoring of data such as pressure, etc. 

𝑡𝑡2 = The time that the shutdown valve closes both the 
upstream and downstream pipeline. “t2” is determined 
based on the operation data.

F = The flow rate of gas supplied from the oil well at point A in 
Figure 1 in m3/second. 

D = The radius of the pipeline in meters.

Π = The ratio of the circumference of a circle to its diameter. 

L = The length of the pipeline in meters.

 Pp = The pressure in the pipeline when the shutdown valves 
close both the upstream and downstream of the pipeline in 
atmospheres (atm). 

Ps = The standard pressure in atm. 

Tp = The temperature in the pipeline when the shutdown valves 
close both the upstream and downstream of the pipeline in 
degrees Centigrade. 

Ts = The standard temperature in Centigrade. 

𝑉𝑉𝐴𝐴,𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to the pipeline from oil well at 
point A in Figure 1 before the accident occurs during the 
period day in m3. 

𝑉𝑉𝑋𝑋𝑎𝑎,𝑎𝑎,𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = The volume of gas supplied to the pipeline from oil well i at 
point X in Figure 1 before the accident occurs during the 
period day in m3. 
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4.7 Baseline

In calculating baseline emissions, it is assumed that the recovered gas would mainly 
be flared in the absence of the project. A minor part may be combusted for on-site 
energy generation. It is assumed that all carbon in the gas is completely oxidized to 
carbon dioxide. In practice, flaring is often conducted under sub-optimal combustion 
conditions and part of the gas is not combusted, but instead is released as methane and 
other volatile gases. However, measuring the quantity of methane released from flaring 
is difficult; hence, for the purpose of determining baseline emissions, it is assumed 
that all carbon in the gas is converted into carbon dioxide. This is a conservative 
assumption, as accounting of methane emissions from flaring would increase baseline 
emissions. Baseline emissions are calculated as follows:

𝐵𝐵𝐵𝐵𝑦𝑦 =  𝑉𝑉𝐴𝐴,𝑦𝑦 .𝑤𝑤𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝐴𝐴,𝑦𝑦 . 44
12

 . 1
1000

 (11) 

Where:

𝐵𝐵𝐵𝐵𝑦𝑦 = The baseline emissions during the period y in tons of CO2

equivalents. 

𝑉𝑉𝐴𝐴,𝑦𝑦 = The volume of gas recovered from the oil field at point A in 
Figure 1 during the period y in m.

𝑤𝑤𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝐴𝐴,𝑦𝑦 = The average content of carbon in the gas recovered at point 
A in Figure 1 during the period y in kg-C/m3.
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The average methane content in the gas  is determined from regular measurements of 
the composition of the gas, taking into account the molecular weight of all fractions of 
the gas.

4.8 Leakage

Leakage emissions may be derived from:

 1. CO2  emissions due to fuel combustion for transport and processing of the gas, where 
the  transport and processing of the gas is not under control of project participants; 

 2. CH4 and CO2  emissions from leaks, venting and flaring during transport and 
processing of  recovered gas, where the transport and processing is not under 
control of project participants; and 

 3. Changes in CO2 emissions due to the substitution of fuels or additional fuel 
consumption at end- users, where these effects occur. 

4.9 Emissions Reductions

Emission reductions are calculated as the difference between baseline and project 
emissions, taking into account any adjustments for leakage using the formula, as follows:

𝐸𝐸𝐸𝐸𝑦𝑦 =  𝐵𝐵𝐵𝐵𝑦𝑦 −  𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑔𝑔𝑔𝑔𝑔𝑔,𝑦𝑦 −  𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒 𝑓𝑓𝑓𝑓𝑒𝑒𝑓𝑓𝑔𝑔,𝑦𝑦 − 𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑓𝑓𝑔𝑔𝑝𝑝𝑜𝑜,𝑦𝑦 −  𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑓𝑓𝑝𝑝𝑝𝑝𝑒𝑒,𝑦𝑦 − 𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑓𝑓𝑝𝑝𝑝𝑝𝑒𝑒,𝑔𝑔𝑎𝑎𝑎𝑎𝑝𝑝𝑎𝑎𝑒𝑒𝑝𝑝𝑜𝑜 − 𝐵𝐵𝑦𝑦 (12) 

Where: 

𝐸𝐸𝐸𝐸𝑦𝑦  = The emissions reductions of the project activity, adjusted for 
leakage, during the period y in tons of CO2 equivalent. 

𝐵𝐵𝐵𝐵𝑦𝑦 −  = The baseline emissions during the period y in tons of CO2 
equivalent. 

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑔𝑔𝑔𝑔𝑔𝑔,𝑦𝑦 = The CO2 emissions from the project activity due to 
combustion, flaring or venting of recovered gas during the 
period y in tons of CO2.

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒 𝑓𝑓𝑓𝑓𝑒𝑒𝑓𝑓𝑔𝑔,𝑦𝑦 = The CO2 emissions due to consumption of other fuels than 
the recovered gas due to the project activity during the 
period y in tons of CO2. 

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑓𝑓𝑔𝑔𝑝𝑝𝑜𝑜,𝑦𝑦  = The CH4 emissions from the project activity at the gas 
recovery facility and the gas processing plant during the 
period y in tons of CO2 equivalent. 

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑓𝑓𝑝𝑝𝑝𝑝𝑒𝑒,𝑦𝑦  = The CH4 emissions from the project activity due to transport 
of the recovered gas in the pipeline during the period y in 
tons of CO2 equivalent. 

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑓𝑓𝑝𝑝𝑝𝑝𝑒𝑒,𝑔𝑔𝑎𝑎𝑎𝑎𝑝𝑝𝑎𝑎𝑒𝑒𝑝𝑝𝑜𝑜 = The CH4 emissions from the project activity due to transport 
of the recovered gas in the pipeline when the accidental 
event occurs in tons of CO2 equivalent. 

𝐵𝐵𝑦𝑦 = Any leakage emissions during the period in tons of CO2
equivalent.
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𝐸𝐸𝐸𝐸𝑦𝑦 =  𝐵𝐵𝐵𝐵𝑦𝑦 −  𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑔𝑔𝑔𝑔𝑔𝑔,𝑦𝑦 −  𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶2,𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒 𝑓𝑓𝑓𝑓𝑒𝑒𝑓𝑓𝑔𝑔,𝑦𝑦 − 𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑓𝑓𝑔𝑔𝑝𝑝𝑜𝑜,𝑦𝑦 −  𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑓𝑓𝑝𝑝𝑝𝑝𝑒𝑒,𝑦𝑦 − 𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑓𝑓𝑝𝑝𝑝𝑝𝑒𝑒,𝑔𝑔𝑎𝑎𝑎𝑎𝑝𝑝𝑎𝑎𝑒𝑒𝑝𝑝𝑜𝑜 − 𝐵𝐵𝑦𝑦 (12) 
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𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑓𝑓𝑔𝑔𝑝𝑝𝑜𝑜,𝑦𝑦  = The CH4 emissions from the project activity at the gas 
recovery facility and the gas processing plant during the 
period y in tons of CO2 equivalent. 

𝑃𝑃𝐸𝐸𝐶𝐶𝐶𝐶4,𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑓𝑓𝑝𝑝𝑝𝑝𝑒𝑒,𝑦𝑦  = The CH4 emissions from the project activity due to transport 
of the recovered gas in the pipeline during the period y in 
tons of CO2 equivalent. 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𝐵𝐵𝑦𝑦 = Any leakage emissions during the period in tons of CO2
equivalent.

 

 

 

 

4.10 Ex-ante calculation of emission reductions

Around 400 oil fields have been identified in Indonesia. These oil fields can be classified 
as big (with recoverable reserves of between 100 and 500 million barrels of oil), medium 
(between 50 and 100 million barrels of oil), and small (less than 50 million barrels of oil). 
The average recoverable reserves of a small field are 22 million barrels (onshore) and 
30 million barrels (offshore). Both Tambun and Pondok Tengah oil fields can be classified 
as small fields. The results of the emission reductions analysis can be extrapolated 
up. However, in general, in terms of economic feasibility, such initiatives will be more 
feasible if applied on a larger scale. 

Table 4.3. Estimated mass of carbon in wet gas import
Year Tambun Feed (tCO2) PDT Feed (tCO2) McarbonA (tCO2)

2007 380,067 0 380,067
2008 380,067 253,910 633,977
2009 380,067 218,539 598,606
2010 380,067 0 380,067
2011 380,067 0 380,067
2012 316,723 0 316,723
2013 316,723 0 316,723
2014 316,723 0 316,723
2015 316,723 0 316,723
2016 316,723 0 316,723
2017 316,723 0 316,723
Total 3,956,397
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Estimated mass of carbon leaving in product exports, based on current production and 
analysis data.

McarbonB,y = Vdry gas,y * Wcarbon,dry gas,y + MLPG,y * Wcarbon LPG,y + Mcondensate,

y * Wcarbon,condensate,y

Table 4.4. Estimated mass of carbon leaving in product exports
Year Gas kering (tCO2) LPG (tCO2) Kondensat (tCO2) MCarbonB (tCO2)
2007 261,933 63,084 30,464 355,482
2008 440,921 78,855 51,282 571,085
2009 412,545 78,855 47,982 539,381
2010 261,933 63,084 30,464 355,482
2011 261,933 63,084 30,464 355,482
2012 218,278 52,570 25,387 296,235
2013 218,278 52,570 25,387 296,235
2014 218,278 52,570 25,387 296,235
2015 218,278 52,570 25,387 296,235
2016 218,278 52,570 25,387 296,235
Total 3,658,057

Net Mass of CO2 from on-site use of gas for fuel and flare 

PECO2, gas, y = McarbonA, y – Mcarbon, B, y

Table	4.5.	Net	Mass	of	CO2	from	on-site	use	of	gas	for	fuel	and	flare
Year McarbonA McarbonB PECO2gas
2007 380,067 355,482 24,585

2008 633,977 571,058 62,920

2009 598,606 539,381 59,224

2010 380,067 355,482 24,585

2011 380,067 355,482 24,585

2012 316,723 296,235 20,488

2013 316,723 296,235 20,488

2014 316,723 296,235 20,488

2015 316,723 296,235 20,488

2016 316,723 296,235 20,488

Total 298,340

Summary of the ex-ante estimation of emission reductions

EFy = BLy - PECO2, gas, y - PECO2,other fuels, y - PECH4, plants, y - PECH4, pipeline, y - PECH4, 
pipeline, accident-Ly....... (12)
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  Table 4.6. Summary of the ex-ante estimation of emission reductions
Year Dasar 

(tCO2)
PECO2 

gas 
(tCO2)

PECO2 
Other fuel 

(tCO2)

PECH4 
Plant 
(tCO2)

PECH4 
Pipeline 
(tCO2)

PECH4 
Accident 

(tCO2)

Penguran-
gan emisi 

(tCO2)
2007 380,067 24,585 86 297 3 0 355,095

2008 633,977 62,920 86 297 3 0 570,671

2009 598,606 59,224 86 297 3 0 538,995

2010 380,067 24,585 86 297 3 0 355,095

2011 380,067 24,585 86 297 3 0 355,095

2012 316,723 20,488 86 297 3 0 295,849

2013 316,723 20,488 86 297 3 0 295,849

2014 316,723 20,488 86 297 3 0 295,849

2015 316,723 20,488 86 297 3 0 295,849

2016 316,723 20,488 86 297 3 0 295,849

Total 3,654,196

The emission reduction achieved through utilization and recovery of associated gas that 
otherwise would be flared over 10 years totaled 3.6 million tons of CO2. At the time of the 
project start, if the certified emission reduction was priced at USD 10/tCO2, the potential 
revenue was estimated to amount to approximately USD 36.5 million - higher than the 
initial capital costs. 

The installation of a mini LPG plant with a capacity of 15 mmscf per day required a total 
investment of USD 29,980,586. With a gas sales contract with Pertamina, the company 
sells the gas at two different prices. An Investment Rate Ratio analysis shows a negative 
Net Present Value and an IRR of - 9.26% - much lower than the hurdle rate. CDM 
revenue could contribute to a significant revenue stream, which will increase the NPV to 
a positive value and an IRR of 10%. Not only does CDM provide a new revenue stream, 
but it also opens up access to financing through soft loans, guarantees, and other 
schemes. The business model that PT Odira built has also proven to be successful, 
involving Pertamina as the gas buyer and benefiting local government (Pemda Bekasi) 
as one of the shareholders. 

Learning from this case study, an investment in gas flare utilization without intervention 
will be a significant burden for the companies, notwithstanding significant benefits for 
the environment. Emission reduction that can be achieved through such a measure is 
an important aspect, though it cannot be the sole motivation, since it requires heavy 
capital.

Other types of incentives or disincentives will be required to promote investment in 
gas flare utilization due to the fact that the carbon market is facing a downturn at this 
moment. The role of the Government - in this case the Ministry of Finance - could be 
expanded to also provide attractive incentive schemes for companies wishing to utilize 
and recover gas from oil wells though at some significant cost to the public purse. As 
an alternative to this the application of strategically designed disincentives for venting 
or flaring could make it profitable for firms to better utilize flaring rather than meet large 
fiscal costs of non-compliance. 
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This chapter first describes oil and gas production in Indonesia to provide the context for 
data on gas flaring in Indonesia. Data on gas flaring is presented relative to other countries, 
and disaggregated by location and company within Indonesia. Gas flaring is also presented 
on a relative basis, as the level of flaring appears to increase with production in Indonesia. 
Measures of flaring per unit of oil production and of gas production are presented, as well as 
a measure that combines oil and gas production to give flaring per Barrel of Oil Equivalent. 
This data is used to identify the companies responsible for the greatest level of gas flaring 
in both absolute and relative terms. The key findings of this chapter are that companies 
with the highest levels of flaring relative to production, on a barrel of oil equivalent basis, 
appear to be oil companies. Oil production mostly occurs onshore while most natural gas is 
produced offshore. This suggests that overland routes to market for associated gas from oil 
fields are underdeveloped, and therefore flaring occurs. Most oil and gas is produced by a 
small number of producers, so any program to reduce gas flaring only needs to target a small 
number of companies. There is also quite significant variation in levels of gas flaring across 
companies. Finally gas flaring in Indonesia appears to be closely related to oil production, 
but there is some uncertainty regarding the data.

5.1 Oil, Gas, and Gas Flaring in Indonesia

Indonesia has been active in the oil and gas sector for more than a century and continues 
to be a significant player in the world oil and gas industry. From a significant net oil 
exporting country, Indonesia has now become a net importing country, with imports of 
crude oil and petroleum products amounting to more than 500 thousand barrels per day. 
With the continuing decline in oil production, gas flaring has also shown a downward 
trend. Production of natural gas, on the other hand, has shown an upward trend. With 
a proven reserve of 2.9 trillion cubic meters, Indonesia is one of the world’s leading 
producers of natural gas, with nearly half of its production exported.

 5.1.1. Oil and Gas Production

Indonesia’s crude oil production has declined over the last two decades, sliding 
from a peak of 1,589 thousand barrels per day (bpd) in 1994 to 882 thousand 
bpd in 2013 - nearly a 50% drop (Figure 5.1). A number of factors have 
contributed to this decline, including the natural maturing of producing oil fields, 
a slower reserve replacement rate, and decreases in or a lack of exploration and 
development (PWC, 2012). An LM FEUI report (Management Institute, College 
of Economics, the University of Indonesia) showed that approximately 90% of 
oil fields are categorized as mature and have contributed significantly to past 
oil production. Reserve replacement ratios are considered low; for example, in 
2012, the reserve replacement ratio was 52.2%, which is far from ideal conditions 
needed to operate in the long run36. Exploration activities have slowed down. 
This is demonstrated by the fact that Indonesia has approximately 128 basins 

36 Finance Today 21 November 2013: Rasio Pengggantian Cadangan Minyak Belum Optimal. Available 
online at http://www.indonesiafinancetoday.com/read/54405/Rasio-Penggantian-Cadangan-Minyak-
Belum-Optimal. Accessed on October 28, 2014.

OIL AND GAS PRODUCTION, AND GAS FLARING 
IN INDONESIA

5



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

56

that continue to offer sizeable oil potential, yet only 38 have been extensively 
explored. Currently, most oil production and exploration is carried out in the 
basins of Western Indonesia, as the bulk of Indonesia’s oil reserves are located 
onshore and offshore of central Sumatra and East Kalimantan. Proven reserve 
fell from 5.6 billion barrels in 1992 to 4.7 billion in 2002, and then dropped 
further to 3.7 billion barrels by the end of 2013 (BP Statistical Review).

Indonesia’s waning oil production, coupled with rising domestic demand, over 
recent years have led to increased import levels of crude oil as well as petroleum 
products, turning Indonesia into a net oil importer by 2004, and culminating in 
Indonesia’s departure from the Organization of Petroleum Exporting Countries 
(OPEC) five years later. The state of energy policy has cost the government 
around 20% of state budget expenditures to fuel subsidies in the last 3 years, 
pressuring the government to reduce fuel subsidy spending which became 
possible in late 2014, in part due to the sharp decline in world fuel prices along 
with a decision to eliminate fuel subsidies.

Figure 5.1. Indonesia’s Crude Oil Production 1994 – 2013 
(000 Barrels Per day)

 
             Source: BP Statistical Review, 2014.

Unlike oil, natural gas production has shown a gradual increase over the last two 
decades, with daily production reaching 6.8 billion cubic feet in 2013 (Figure 5.2). 
Overall, Indonesia’s natural gas production in 2013 accounted for approximately 
2.6% of world’s marketed natural gas production and ranked 11th globally. About 
half of natural gas production is exported to Asian destination countries such as 
China, Japan, and Korea. In 2013, proven reserves of gas were reported at 2.9 
trillion cubic meters (tcm), making Indonesia’s reserves the eleventh largest in 
the world and the largest in the Asia Pacific region. Gas reserves can supply the 
country for approximately 41 years at current production rates. 

Indonesia’s gas industry has also transformed to supply liquefied natural gas 
(LNG) markets, thus making the nation a leading LNG exporter. However, a 
shift in energy policy that sought to re-orient natural gas production to serve 
domestic market needs saw a decline in status from being the world’s largest 
exporter of LNG in 2005 to it becoming the second largest in 2010, and currently 



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

57

Indonesia is fourth after Qatar, Malaysia, and Australia, with most LNG exports 
destined to Japan, South Korea, and Taiwan. Indonesia’s three existing LNG 
facilities are based in Arun, in Aceh; Bontang, in East Kalimantan; and Tangguh, 
in Papua. The Tangguh Project, which commenced first production in mid-2009, 
broadens Indonesia’s LNG customer base to China and the west coast of the 
United States.

Figure 5.2. Indonesia’s Natural Gas Production 1994-2013 
(Billion Cubic Feet)

 
             Source: BP Statistical Review, 2014

 5.1.2. Gas Flare Production

According to the National Geophysical Data Center – NOAA (National Oceanic 
and Atmospheric Administration), Indonesia ranked thirteenth in gas flare 
production, with a 2011 annual production of 2.2 billion cubic meters (bcm) 
(Figure 5.3 Panel). This figure represents 1.6% of global gas flare production, 
which was reported at 140 bcm (GGFR Report). In the same year, domestic 
natural gas production accounted for approximately 2.31% of global natural gas 
production (BP Statistical Review). Therefore, gas flare in Indonesia comprises 
approximately 0.07% of the total natural gas production worldwide.

The top world producer of gas flare is Russia, followed by Nigeria, Iran, and 
Iraq. Saudi Arabia, a major oil producer, ranked ninth and the United States 
ranked fifth. The top 10 gas flare producers contributed about 72% of global 
flare. Among ASEAN countries, Indonesia still dominates gas flare production, 
representing approximately 48% of the total ASEAN production. Malaysia was 
second in gas flaring, with an annual production of 1.6 bcm, or about 31.1%, 
of the total ASEAN production. Thus both Indonesia and Malaysia combined 
contribute the great bulk of gas flaring within the ASEAN region. 
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Figure 5.3. Satellite Gas Flaring Volume Estimation 
(Billion Cubic Meters) in 2011 

 
        Source: NOAA – National Geophysical Data Center; GGFR

Figure 5.4 shows trends of Indonesia’s gas flare production from 1994 to 2012. 
Data on oil production are obtained from a BP Statistical Review. Flaring 1 
represents estimated flaring volume according to the National Geophysical 
Data Center of NOAA. The data are available up to 2011. Flaring 2 represents 
estimated flaring volume obtained from the Ministry of Energy and Mineral 
Resources (MEMR), or Kementerian Energi dan Sumber Daya Mineral 
(KESDM).

Figure 5.4, establishes that, based on NOAA data, gas flare production is 
moving correspondingly with the direction of oil production - wherein gas flaring 
has decreased as oil production has declined. From 1994 to 2011, oil production 
went down from 580 million barrels to 347 million barrels; during the same period, 
gas flaring also decreased from 5.8 bcm to 2.2 bcm. Such data suggest that gas 
flaring decreased at a far more rapid pace compared to oil production declines. 
Hence, using NOAA data theoretically, higher oil production will generate more 
associated gas and, in most cases, will increase flaring and vice versa. 

However, data from KESDM shows the contrary. As shown in Figure 5.4, the 
amount of gas flaring surprisingly increased between 2007 and 2012, from 2.74 
bcm in 2007 to 6.97 bcm, respectively. During that same period, oil production 
dropped from 338 million barrels to 306 million barrels. 

Two factors may explain such variations between NOAA and KESDM data. 
First, NOAA data is estimated using low light imaging data acquired by the 
Defense Meteorological Satellite Program (DMSP). On the other hand, KESDM 
data is based on gas flaring reports provided by companies. Second, gas 
flaring reported by KESDM is not always consistent. From 2007 to 2009 and 
in the year of 2012, KESDM reported gas losses that presumably constituted 



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

59

a combination of gas flaring, venting, and shrinkage. However, in 2010 and 
2011, KESDM disaggregated gas losses into three parts: gas flared, vented, 
and shrinkage, wherein venting and shrinkage represented about 40% and 1% 
of total gas losses, respectively. Taking into account the amount of venting and 
shrinkage, the level of flare in KESDM data is still above the level reported by 
NOAA. Clearly, these two factors may have contributed to the large variations in 
the reported (estimated) gas flaring between NOAA and KESDM. More details 
about gas flaring will be presented in the following sections. 

Figure 5.4. Indonesia: Satellite Gas Flaring Volume Estimation and Oil 
Production

 
Source: Flaring 1: NOAA – National Geophysical Data Center; Flaring 2: Ministry of Energy and 

Mineral Resources (KESDM); Oil production: BP Statistical Review

5.2 Oil, Gas, and Gas Flaring by Company

 5.2.1. Oil and Gas Production by Company

Oil production mostly occurs onshore while most natural gas is produced 
offshore, and in both cases, PSCs dominate production. As shown in Figure 5.5, 
approximately 82.6% of oil is produced by PSCs, in which 54% is onshore and 
29% is offshore. Pertamina & Partners contribute nearly 15% of total national oil 
production. Unlike oil, most natural gas is produced offshore (about 57%) and 
is dominated by PSCs (86.7%). Pertamina & Partners contributes about 12% of 
total national production of natural gas37.

Figure 5.6 shows oil and gas contributions of top producers to national 
production. As shown, the top 5 and 10 oil producers contributed approximately 
70% and 85% of national production in 2012, respectively. Similarly, the top 5 
gas companies produced about 65% of total production and the top 15 producers 
supplied 93%. 

37 Pertamina’s natural gas production does not include that produced by Pertamina TAC – Technical 
Assistant Contract.
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Figure 5.5. Oil and Gas Production Distribution by Location: 2012

 
Source: Authors’ calculations based on KESDM data

Figure 5.6 Contribution of Top Oil and Gas Producers to National 
Production: 2012

 
Source: Authors’ calculations based on KESDM data

Time series data on oil and gas production by company from 2007 to 2012 
are given in Appendices 1 and 2, respectively with data grouped according to 
contract types and locations. As can be seen in Appendix 1, most oil production 
in Indonesia has taken place onshore (approximately 70%) rather than offshore 
(30%). Production sharing contracts (PSCs) with more than 80% of total oil 
production has dominated oil production. The share of PSCs’ production 
decreased slightly from 86% in 2007 to 83% in 2012. This is because oil 
production through the PSC system has consistently decreased and, at the 
same time, oil production from non-PSC systems has shown relatively stable 
production. Oil production from Pertamina & Partners, for example, increased 
from 39.5 million barrels in 2007 to about 42 million barrels the following year, 
and remained consistently stable above the level of 45 million barrels thereafter. 
On the other hand, oil production from all PSC companies decreased over the 
years, with the exception of Mobil Cepu Ltd, which just started producing in 
recent years. 

PT Chevron Pacific Indonesia (CPI) is the largest producer of Indonesia’s crude 
oil, contributing about 40% of total oil production. CPI operates mostly onshore 
at the Duri and Minas oil fields in Sumatra. Total Indonesia is the second 
largest producer operating offshore, with production reaching 29.8 million 
barrels in 2012. Other main oil producers include Conoco Phillips Indonesia 
Ltd., Chevron Indonesia Company, PHE/BP West Java Ltd., PT Medco E&P 
Indonesia, Petrochina International, and PT Vico Indonesia. While PT Mobil 
Cepu Ltd started producing in 2008 with an annual production of one thousand 
barrels, production jumped to 1.2 million barrels within the following year and 
has consistently increased thereafter, reaching 8.2 million barrels by 2012.
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Unlike oil, most natural gas is produced offshore (57%) with its share having 
a tendency to increase over the years. Total Indonesia is the nation’s largest 
producer of natural gas. However, its production and share decreased over the 
period 2007 – 2012. In 2007, Total Indonesia produced over 1 trillion cubic feet 
(tcf) of natural gas, representing approximately 36% of total production; but 
in 2012, its production dropped to 0.7 tcf (about 23%) of national production 
of natural gas. Other top producers include Pertamina & Partners, Exxon Oil 
Indonesia Ltd., Conoco Phillips (Grissik) Ltd., PT Vico Indonesia, and Petrochina 
International Jabung, which altogether represent 35% of total production.

 5.2.2.  Gas Flaring production by Company

The data reported and used in this analysis were obtained from the KESDM 
website. Detailed observation reveals that KESDM does not report data on gas 
flaring consistently. From 2007 to 2009 and in 2012, KESDM used gas losses to 
represent unused gas production that includes shrinkage, flaring, and venting. 
Meanwhile, in the years 2010 and 2011, KESDM disaggregated unused gas 
into shrinkage, venting, and flaring. Shrinkage gas is usually very small and 
negligible. In 2010, for example, shrinkage gas constituted 0.6% of total gas 
losses. Most of gas losses occur in flaring and venting. In 2010, the percentages 
of gas losses being flared and vented were 59% and 40%, respectively. Two 
major gas producers, Petrochina International Jabung and BP Berau Tangguh, 
contributed more than 95% of vented gas. 

Flaring and venting are essential practices in the oil and gas industry to release 
gas into the atmosphere, primarily for safety reasons. Because of the nature 
of the data, which combined both venting and flaring, and the importance and 
similarity of the purposes of these processes, analysis on gas losses should 
include both flaring and venting. 

To illustrate the general picture of flaring in Indonesia, Table 5.1 provides the 
distribution or shares of types of contracts to total flaring. As can be seen, 
offshore PSCs contributed the most, with an average of 48.2% between 2007 
and 2012. For the years of 2010 and 2011, PSC offshore contributions to total 
flaring were even higher than the average. PSC onshore and Pertamina & 
Partners are second and third, with averages of 25.6% and 21.2%, respectively. 
JOB PSC ranks the lowest, with JOB PSC onshore contributing a 5.0% share 
while the JOB PSC offshore share is negligible.

Table 5.1. Proportion of Gas Flaring by Type of Contract (Percentage)

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 25.5% 18.6% 23.7% 21.9% 23.6% 25.8% 21.2%
JOB PSC Onshore 10.5% 7.0% 5.3% 4.0% 5.9% 4.0% 5.0%
JOB PSC Offshore 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PSC Onshore 25.1% 35.8% 22.4% 24.3% 22.1% 37.2% 25.6%
PSC Offshore 38.8% 38.5% 48.6% 49.7% 48.4% 33.0% 48.2%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

COMPANY Gas Flaring/Losses (percent of total)

Source: Authors’ estimates.

Table 5.2 provides the top 15 contributors to gas flaring/venting. BP Tangguh 
contributes the highest amount, with a 2007-2012 average of 28.9%, followed by 
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Pertamina & Partners and Petrochina International Jabung at 21.2% and 15.5%, 
respectively. The 3 subsequent top contributors provide around 5% each and 
the rest generate less than 2% each. Therefore, the top 6, contributing 81.3% 
of the total gas flared, must be seen as efficient targets should the government 
seek to minimize gas flaring/venting. A more detailed observation on company 
base data and type of contracts is provided in Appendix 6.

Table 5.2. Gas Flare Production by Company (Percent of Total)

 

2007 2008 2009 2010 2011 2012
BP Tangguh 0.0% 0.0% 24.7% 31.3% 31.9% 22.2% 28.9%
Pertamina and Partners 25.5% 18.6% 23.7% 21.9% 23.6% 25.8% 21.2%
Petrochina International Jabung Ltd 12.2% 29.1% 18.4% 19.2% 16.2% 12.2% 15.5%
CNOOC SES LTD 11.9% 15.5% 4.8% 3.8% 4.2% 3.1% 5.4%
Total Indonesie 8.2% 10.5% 7.2% 6.3% 4.7% 2.9% 5.4%
Exxon Oil Indonesia Ltd 0.0% 0.0% 0.0% 0.8% 0.0% 20.7% 4.9%
JOB Pertamina - Salawati 6.7% 3.7% 2.7% 1.6% 1.1% 0.6% 2.0%
Star Energy (Kakap) Ltd 5.5% 2.5% 2.0% 1.3% 0.7% 0.3% 1.5%
Conoco Phillips Indonesia Ltd 3.3% 2.8% 1.8% 1.7% 1.1% 0.5% 1.4%
PHE / BP West Java Ltd 1.8% 1.5% 1.9% 1.2% 2.4% 0.6% 1.3%
JOB Pertamina - Petrochina East Java 2.8% 2.2% 1.6% 1.4% 1.2% 0.4% 1.2%
Kondur Petroleum SA 1.5% 2.5% 3.1% 0.8% 0.7% 0.5% 1.2%
PT Medo E&P Lematang 0.1% 0.0% 0.0% 1.3% 3.5% 1.9% 1.2%
Chevron Indonesia Company 2.9% 1.4% 0.9% 0.9% 0.6% 0.9% 1.0%
PT Medco E&P Indonesia (SS + CS) 1.8% 2.3% 1.9% 0.9% 0.4% 0.3% 1.0%

COMPANY Gas Flaring/Losses (Percent of Total)
Average

Source: Authors’ estimates

More detailed data on total gas flaring per company from 2007 to 2012 are 
given in Appendix 3. There are several points that can be deduced from the 
Table. First, there is no clear pattern in terms of trend during the sample period. 
Some companies experienced downward trends and some showed upward 
trends. Second, there was a big jump in gas flare produced by Pertamina & 
Partners and Exxon Oil Indonesia from 2011 to 2012. As shown, gas flare 
from Pertamina & Partners increased from 40.7 billion cubic feet to 64.8 billion 
cubic feet. Similarly, gas flare production from Exxon Oil Indonesia was 52.1 
billion cubic feet in 2012, jumping from zero in the previous year. The significant 
increases in gas flaring in these two companies were very surprising, given the 
fact that Exxon Oil Indonesia experienced a decrease in both oil production 
and gas production from 2011 to 2012 and Pertamina & Partners experienced 
a decrease in gas production and a slight increase in oil production. Third, PT 
Chevron Indonesia and JOB Pertamina-Golden Spike did not produce gas flare 
from 2008 to 2012. One possible reason is that all gas was used in the oil 
production process or re-injected into underground reservoirs.

 5.2.3.  Gas Flaring-to-Oil Production Ratio (GFOR), Gas Flaring to Gas Production 
Ratio (GFGR), and Gas Flaring to Barrel Oil Equivalent Ratio (GFBOE) 

Another way to analyze flare production is to look at the ratio of flared gas with 
respect to oil production. Table 5.3 shows gas flaring to oil production ratios 
(GFOR). The 6-year averages of gas flaring to oil production ratios show that 
PT Medco E&P Lematang generated the highest average over the period 2007 
to 2012 with a GFOR of 537 mscf per barrel, followed a long way behind by BP 
Tangguh with 35.65 mscf per barrel, Exxon Oil Indonesia with 8.59 mscf per 
barrel, and Petrochina International Jabung with 4.21 mscf per barrel. The top 
4 in terms of GFOR are categorized as gas companies so the GFOR is of less 
relevance to them.  In terms of oil producers Camar Resources Canada, JOB 
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Pertamina-Salawati, and JOB Pertamina-Medco Tomori are also among the top 
emitters with average rates from 2007 to 2012  of 3.19 mscf, 2.56 mscf, and 
2.23 mscf, respectively. These top three oil companies are where the potential 
reduction is highest for oil producers.

Table 5.3. Gas Flaring to Oil Production Ratio: Top 15 Companies

 

2007 2008 2009 2010 2011 2012 Average
PT Medo E&P Lematang 12.14 4.58 0.00 1,480     38,012   319,197 537       Gas
BP Tangguh na na 129.89 32.45 29.91 28.46 35.65 Gas
Exxon Oil Indonesia Ltd 0.00 0.00 0.01 0.72 0.00 42.64 8.59 Gas
Petrochina International Jabung Ltd 1.74 4.51 4.52 5.18 4.36 5.01 4.21 Gas
Camar Resources Canada 2.94 0.31 4.85 4.92 3.44 2.17 3.19 Oil
JOB Pertamina - Salawati 2.44 2.39 3.17 2.68 2.49 2.05 2.56 Oil
JOB Pertamina - Medco Tomori Ltd 0.77 1.32 2.03 2.56 3.64 6.04 2.23 Oil
JOB Pertamina - Costa International Ltd 2.32 1.12 3.42 2.52 1.62 1.05 1.98 Gas
JOB Pertamina - Talisman (JM) Ltd 0.00 0.00 0.00 0.00 3.91 2.32 1.89 Gas
Star Energy (Kakap) Ltd 1.94 1.28 2.62 2.22 0.98 0.63 1.62 Gas
Premier Oil Natuna Sea BV 1.14 1.32 0.97 0.98 0.98 1.50 1.16 Gas
Pertamina and Partners 0.62 0.49 0.88 0.84 0.90 1.39 0.87 Oil
Kondur Petroleum SA 0.47 0.86 1.55 0.55 0.43 0.52 0.76 Oil
JOB Pertamina - Petrochina East Java 1.10 0.87 0.81 0.67 0.56 0.31 0.69 Oil
CNOOC SES LTD 0.62 1.02 0.52 0.47 0.57 0.67 0.65 Oil
Notes:Statusisstatusofthecompany-oilorgasproducer(SeeChapterVandVI)

COMPANY Gas Flaring to Oil production ratio (mscf/barrel)
Status

Source: Authors’ estimates.

Table 5.4 gives GFGR for the top 15 companies. JOB Pertamina-Medco Tomori 
Ltd leads the pack with an average GFGR (2007 – 2012) of 0.99 mscf. JOB 
Pertamina Salawati and Camar Resources Canada are second and third with 
average GFGRs (2007 – 2012) of 0.94 mscf and 0.90 mscf, respectively. These 
three are principally oil producers. In terms of principally gas producers the 
highest three average ratios (2007 – 2012) are PT Medo E and P Lematang 
(0.35); Petrochina International Jabung Ltd (0.28) and BP Tangguh (0.16). 

From Tables 5.3 and 5.4, it is clear that the top emitters in terms of GFOR are 
mostly major gas producers and the top emitters in terms of GFGR are major oil 
producers. This is because oil production from oil major producers is relatively 
higher than that in major gas producers, giving higher denominators. Thus the 
GFOR data is not entirely relevant for principally gas producers and the GFGR 
data is not entirely relevant for principally oil producers. 

 
Table 5.4. Gas Flaring to Gas Production Ratio: Top 15 Companies

 

2007 2008 2009 2010 2011 2012 Average
JOB Pertamina - Medco Tomori Ltd 1.00 1.00 1.00 1.00 1.00 0.95 0.99 Oil
JOB Pertamina - Salawati 1.00 1.00 1.00 0.88 0.81 0.75 0.94 Oil
Camar Resources Canada 1.00 0.08 0.92 0.96 1.00 1.00 0.90 Oil
Pearl Oil (Tungkal) Ltd 1.00 1.00 1.00 0.00 1.00 1.00 0.86 Oil
JOB Pertamina - Petrochina East Java 1.00 1.00 0.83 0.59 0.48 0.30 0.65 Oil
Kondur Petroleum SA 0.48 0.64 0.79 0.50 0.43 0.50 0.60 Oil
Mobil Cepu Ltd 0.00 0.00 0.00 0.51 0.37 0.42 0.38 Oil
Citic Seram Energy Ltd 1.00 0.73 0.05 0.06 0.19 0.12 0.36 Oil
PT Medo E&P Lematang 0.25 0.57 0.00 0.39 0.35 0.34 0.35 Gas
PT Medco E&P Indonesia (Rimau) 0.57 0.40 0.24 0.23 0.01 0.15 0.32 Oil
Petrochina International Jabung Ltd 0.11 0.32 0.30 0.32 0.29 0.31 0.28 Gas
CNOOC SES LTD 0.31 0.30 0.17 0.16 0.17 0.19 0.22 Oil
PT. Chevron Pacific indonesia 0.14 0.00 0.00 0.00 0.00 0.00 0.17 Oil
BP Tangguh 0.00 0.00 0.51 0.15 0.14 0.13 0.16 Gas
JOB Pertamina - Talisman (JM) Ltd 0.00 0.16 0.11 0.13 Gas

COMPANY Gas Flaring to Gas production ratio (mscf/mscf)
Status

Source: Authors’ estimates.
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Nevertheless, oil and gas are produced simultaneously in the production process 
so that it is very difficult to separate gas flared/vented from the oil production 
and gas flared/vented from gas production. This suggests that using either 
GFOR or GFGR alone is not a sufficient approach. Therefore, a better measure 
is by using both oil and gas at the same time. This can be done by converting 
production of natural gas into barrel oil equivalent (BOE). A ratio of gas flaring 
to BOE (GFBOE) can be used to measure the amount of gas flaring/venting per 
BOE. The results of GFBOE are presented in Table 5.5 which indicates each 
of top six companies having an average GFBOE (2007 – 2012) above 1.1 with 
the remainder having average GFBOEs of less than 0.7. Camar Resources 
Canada has the highest GFBOE of 1.89. 

Table 5.5. Gas Flaring to BOE Production Ratio: Top 15 Companies

 

2007 2008 2009 2010 2011 2012 Average
Camar Resources Canada 1.95 0.18 2.54 2.62 2.16 1.58 1.89
JOB Pertamina - Salawati 1.72 1.69 2.05 1.75 1.63 1.39 1.77
BP Tangguh na na 2.87 0.86 0.79 0.75 1.51
PT Medo E&P Lematang 1.32 1.92 0.00 2.24 2.01 1.95 1.50
JOB Pertamina - Medco Tomori Ltd 0.68 1.08 1.50 1.78 2.24 2.89 1.45
Petrochina International Jabung Ltd 0.47 1.32 1.27 1.37 1.21 1.33 1.13
JOB Pertamina - Petrochina East Java 0.93 0.75 0.69 0.56 0.46 0.27 0.68
Kondur Petroleum SA 0.40 0.70 1.16 0.46 0.37 0.44 0.62
Pearl Oil (Tungkal) Ltd 0.83 0.75 0.57 0.00 0.65 0.63 0.56
Star Energy (Kakap) Ltd 0.64 0.39 0.69 0.46 0.25 0.24 0.49
CNOOC SES LTD 0.46 0.64 0.34 0.31 0.36 0.42 0.42
JOB Pertamina - Costa International Ltd 0.38 0.19 0.63 0.38 0.29 0.24 0.37
Pertamina and Partners 0.28 0.22 0.37 0.37 0.38 0.62 0.32
PT Medco E&P Indonesia (SS + CS) 0.21 0.32 0.36 0.15 0.06 0.08 0.22
Mobil Cepu Ltd na 0.00 0.38 0.19 0.14 0.04 0.18

COMPANY Gas Flaring to BOE Production Ratio (mscf/BOE)

Source: Authors’ estimates

The data presented here and in the appendices indicates that a program for 
reducing gas flaring could achieve significant results by being targeted at the 
top 15 to 20 emitters in terms of GFBOE ratios.
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CO2 EMISSIONS AND ALTERNATIVE POLICIES 
FOR MINIMIZING GAS FLARING AND VENTING

6
This chapter estimates CO2 emissions from gas flaring using data developed in Chapter V. 
Results are presented and the highest emitting companies are identified, on both an absolute 
and a relative basis. Policy recommendations to minimize gas flaring are presented and one 
recommendation, a disincentive for GHG emissions from flaring over a limit, is developed. 
This involves using data on CO2 emissions from gas flaring to determine the threshold over 
which the disincentive could apply.

6.1. Estimates of Greenhouse Gas (GHG) Emissions

Flaring and venting of natural gas typically occurs as part of the oil and gas production 
process. Flaring is the burning of natural gas in an open flame and venting is direct 
release of natural gas into the atmosphere. The main purpose of flaring and venting is 
for safety reasons during production or during maintenance but also occurs when it is 
considered non-economic to otherwise treat the associated gas. Flaring and venting 
have been of concern because of the emissions that they bring. It is estimated that every 
year about 360 million tons of CO2 is released to the atmosphere through flaring and 
venting (GGFR- World Bank). This is a considerable proportion of the CO2 emissions 
that come from oil and gas production. 

It has been identified that approximately 400 oil and gas fields are active fields in 
Indonesia, and the number of oil and gas wells is expected to continue to increase in the 
future because of government efforts to increase oil and gas production to meet domestic 
demand. Therefore, GHG emissions due to associated gas from the process of oil and 
gas production are also expected to increase. Such potential for emitting associated 
gas suggests the need to minimize flaring and venting in oil and gas production. As 
described above, two approaches can be used to measure CO2 emissions from flaring: 
(i) using total gas flaring and (ii) using gas flaring to oil/gas production ratios. The first 
approach estimates the absolute CO2 emissions from total gas flared for a specific time 
and place. 

The second approach can include gas flaring/venting to oil production ratio (GFOR), 
gas flaring/venting to gas production ratio (GFGR), and gas flaring to a barrel of oil 
equivalent ratio (GFBOE). Barrel oil equivalent (BOE) is the sum of oil and natural gas 
production, where natural gas production is converted into oil equivalent units (One 
BOE = 5800.64 cubic feet of natural gas). The ratios measure the CO2 emissions per 
unit of oil, gas, or BOE produced. 

Suitable ratios are considered to be a more appropriate measure of gas flaring/venting 
and its emissions compared to the total volume of flare. This is because gas flaring/
venting is expected to grow as oil or gas production increases, so a relative measure 
is more reasonable and acceptable from the perspective of oil and gas producers. In 
addition, gas flaring/venting should not be forced to zero given its purpose as a safety 
reason. 
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In most cases, oil and gas are produced simultaneously in the production process so 
that it is very difficult to separate gas flared/vented from the oil production and gas flared/
vented from gas production. This suggests the need to use both GFOR and GFGR. For 
the major oil producers, GFOR is likely to be better than GFGR; similarly, for the major 
gas producers, GFGR is likely to produce better measures than GFOR. Given that gas 
flaring/venting is a joint product from oil and gas production process, either GFOR or 
GFGR overestimates the value of the ratios. The best measure of the three commonly 
used ratios is GFBOE. 

In what follows, this study uses GFBOE to estimate CO2 emissions and to develop 
thresholds for policy recommendations that will be discussed in chapter seven. For the 
purpose of analytical comparison, however, the two approaches, of GFOR and GFGR, 
are first presented for the estimation of CO2 emissions.

There are several techniques to measure CO2 emissions from flaring. One of which is 
a simple method from EPA (Environmental Protection Agency) of the United States. 
According to EPA, there are 0.005 metric tons of CO2 per therm of natural gas and 
there are 10.2 therm per mscf of natural gas. Using these conversions, we can directly 
estimate the amount of emissions from gas flaring in Indonesia.

 6.1.1. Estimates of Total CO2 Emissions Using Total Gas Flaring and Venting

Table 6.1 gives CO2 emissions based on total gas flaring by type of contracts. As 
shown, PSC offshore contributed the most emissions with an annual average of 
4.45 million metric tons from 2007 to 2012, followed by PSC onshore, emitting 
on average (2007 – 2012) about 2.38 million metric tons. Both PSC offshore 
and PSC onshore become the top emitters, which is understandable given 
the fact that they dominate oil production. Pertamina & Partners is the third 
highest emitter generating annual CO2 of 1.96 million metric tons. Both JOB 
PSC offshore and onshore altogether contributed approximately 0.46 million 
metric tons of CO2.

Table 6.1. Estimates of Total CO2 Emissions by Type of Contracts

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 1.26         1.06         2.04         2.03         2.07         3.30         1.96         
Sub Total JOB PSC Onshore 0.52         0.40         0.46         0.37         0.52         0.52         0.46         
JOB PSC Offshore 0.00         0.00         0.00         0.00         0.00         0.00         0.00         
Sub Total PSC Onshore 1.24         2.04         1.93         2.25         1.95         4.76         2.38         
Sub Total PSC Offshore 1.92         2.19         4.19         4.60         4.26         4.22         4.45         
Total Indonesia 4.94         5.69         8.62         9.24         8.81         12.81        9.26         

COMPANY CO2 Emissions (million metric tons)

Source: Authors’ estimates
Pertamina and Partners are onshore only

Estimates of total CO2 emissions by company for the top 15 emitters are provided 
in Table 6.2. The six-year-averages indicate that BP Tangguh is the biggest 
emitter, emitting about 2.67 million metric tons per year. Pertamina & Partners 
and Petrochina International Jabung are second and third with average CO2 
emissions of 1.96 million metric tons and 1.44 million metric tons, respectively. 
The top 3 emitters make up some 74% of total CO2 emissions. CO2 emissions 
from other companies are less than 0.5 million metric tons with most of them in 
the bottom percentiles (See Appendix 7 for all listed companies).
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Table 6.2. Estimates of CO2 Emissions by Company

 

2007 2008 2009 2010 2011 2012 Average
BP Tangguh -          -          2.13        2.90        2.81        2.84        2.67        Gas
Pertamina and Partners 1.26        1.06        2.04        2.03        2.07        3.30        1.96        Oil
Petrochina International Jabung Ltd 0.60        1.65        1.58        1.78        1.43        1.57        1.44        Gas
CNOOC SES LTD 0.59        0.88        0.42        0.36        0.37        0.40        0.50        Oil
Total Indonesie 0.41        0.60        0.62        0.59        0.41        0.37        0.50        Gas
Exxon Oil Indonesia Ltd -          -          0.00        0.07        -          2.66        0.45        Gas
JOB Pertamina - Salawati 0.33        0.21        0.24        0.15        0.10        0.07        0.18        Oil
Star Energy (Kakap) Ltd 0.27        0.14        0.17        0.12        0.06        0.04        0.14        Gas
Conoco Phillips Indonesia Ltd 0.16        0.16        0.16        0.16        0.10        0.06        0.13        Oil
PHE / BP West Java Ltd 0.09        0.09        0.17        0.11        0.21        0.08        0.12        Oil
JOB Pertamina - Petrochina East Java 0.14        0.12        0.14        0.13        0.10        0.05        0.11        Oil
Kondur Petroleum SA 0.07        0.14        0.26        0.08        0.06        0.07        0.11        Oil
PT Medo E&P Lematang 0.01        0.00        -          0.12        0.30        0.24        0.11        Gas
Chevron Indonesia Company 0.14        0.08        0.07        0.08        0.05        0.12        0.09        Oil
PT Medco E&P Indonesia (SS + CS) 0.09        0.13        0.16        0.09        0.03        0.04        0.09        Oil
Notes:Statusisstatusofthecompany-oilorgasproducer

COMPANY CO2 Emissions (million metric tonnes)
Status

Source: Authors’ estimates

 6.1.2. Estimates of CO2 Emissions Using the Ratios

Estimated CO2 emissions based on GFOR are presented in Table 6.3, where 
only oil company categories are included. The estimates show CO2 emissions in 
kilogram per barrel oil produced. As shown, Camar Resources is the top emitter, 
producing an average (2007 – 2012) of about 162.9 kilograms per barrel of 
oil produced. JOB Pertamina-Salawati is second and JOB Pertamina-Medco 
Tomori is third with average CO2 emissions per barrel of 130.6 kilograms and 
113.6 kilograms, respectively. Other oil companies generate CO2 less than 
50 kilograms of emissions for each barrel of oil produced. Some companies 
produce relatively low kilograms per barrel with PT Medco E and P Indonesia; 
Chevron Indonesia; and Citic Seram Energy Ltd.

Table 6.3. Estimates of CO2 Emissions Based on GFOR for the Top 15 Oil 
Companies 

 

2007 2008 2009 2010 2011 2012 Average
Camar Resources Canada 150.17 15.83 247.45 250.94 175.20 110.61 162.94 Oil
JOB Pertamina - Salawati 124.33 121.83 161.89 136.66 127.16 104.42 130.56 Oil
JOB Pertamina - Medco Tomori Ltd 39.37 67.39 103.43 130.71 185.56 308.29 113.55 Oil
Pertamina and Partners 31.86 25.23 44.67 43.05 45.79 70.89 44.19 Oil
Kondur Petroleum SA 23.93 43.93 78.92 28.06 22.09 26.56 38.82 Oil
JOB Pertamina - Petrochina East Java 56.31 44.23 41.12 34.17 28.44 16.05 35.30 Oil
CNOOC SES LTD 31.53 51.85 26.34 24.06 29.18 33.96 33.20 Oil
Pearl Oil (Tungkal) Ltd 49.07 43.85 32.32 0.00 37.50 35.76 30.88 Oil
PT Medco E&P Indonesia (SS + CS) 25.52 39.69 51.61 29.44 11.81 16.30 29.90 Oil
PHE / BP West Java Ltd 10.86 10.25 19.70 10.83 18.18 6.63 12.61 Oil
Kodeco Energy Ltd 16.47 8.37 12.10 9.70 8.72 18.15 11.94 Oil
Petrochina International Bermuda Ltd 2.68 2.83 5.36 6.50 8.02 49.56 11.36 Oil
PT Medco E&P Indonesia (Rimau) 17.57 15.18 6.96 5.54 0.32 3.92 9.41 Oil
Chevron Indonesia Company 14.38 8.35 8.27 8.73 5.08 11.55 9.38 Oil
Citic Seram Energy Ltd 28.73 1.76 1.47 1.94 6.26 4.74 9.23 Oil

COMPANY CO2 Emissions Based on GFOR (kilograms per barrel)
Status

Source: Authors’ estimates

Estimated CO2 emissions based on GFGR are presented in Table 6.4, in which 
only gas company categories are included. As shown, all major gas companies 
emitted less than 20 kilogram per mscf natural gas produced. PT Medco E&P 
Lematang generated average CO2 emissions (2007 – 2012) of 17.8 kilograms 
per mscf natural gas produced, followed by Petrochina International Jabung 
with 14.1 kilograms. BP Tangguh and JOB Pertamina-Talisman are third and 
fourth with average CO2 emissions (2007 – 2012) of 8.4 kilograms and 6.6 
kilograms, respectively. 
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Table 6.4. Estimates of CO2 Emissions Based on GFGR for the Top 15 
Gas Companies 

 

2007 2008 2009 2010 2011 2012 Average
PT Medo E&P Lematang 12.99 29.13 0.00 19.73 17.71 17.14 17.77 Gas
Petrochina International Jabung Ltd 5.68 16.47 15.51 16.39 14.75 15.89 14.06 Gas
BP Tangguh 0.00 0.00 25.81 7.73 7.13 6.74 8.39 Gas
JOB Pertamina - Talisman (JM) Ltd 0.00 0.00 0.00 0.00 8.18 5.78 6.64 Gas
Star Energy (Kakap) Ltd 8.38 4.93 8.30 5.14 2.99 3.40 5.85 Gas
Exxon Oil Indonesia Ltd 0.00 0.00 0.01 0.32 0.00 18.95 4.24 Gas
JOB Pertamina - Costa International Ltd 3.96 2.06 6.83 3.94 3.10 2.71 3.75 Gas
HESS (Indonesia Pangkah) Ltd 0.39 0.52 0.98 2.01 1.72 1.19 1.06 Gas
Premier Oil Natuna Sea BV 1.16 1.04 0.63 0.56 0.74 0.82 0.82 Gas
Total Indonesie 0.40 0.59 0.62 0.60 0.47 0.54 0.54 Gas
Kangean Energy Indonesia Ltd 0.53 0.43 0.31 0.27 0.23 0.45 0.41 Gas
PT Vico Indonesia 0.36 0.26 0.24 0.23 0.24 0.28 0.27 Gas
Santos (Madura Offshore) Pty Ltd 0.05 0.03 0.04 0.08 0.14 0.85 0.19 Gas
Conoco Phillips (Grissik) Ltd 0.32 0.20 0.12 0.08 0.16 0.08 0.15 Gas

COMPANY CO2 Emissions Based on GFGR (kilograms/mscf)
Status

Source: Authors’ estimates

Estimates of CO2 emissions can also be made using BOE (Barrel Oil Equivalent) 
Ratio (GFBOE). BOE is the sum of oil and natural gas production expressed as 
barrels of oil equivalent. Because associated gas losses (flaring and venting) 
are produced in companies where both oil and gas are produced at the same 
time, BFBOE generally provides a better measure. Estimates of CO2 emissions 
based on GFBOE are given in Table 6.5 which indicates that Camar Resources 
Canada produced the most CO2 emissions with a 6-year average (2007 – 2012) 
of 96.4 kilograms per BOE produced, followed closely by JOB Pertamina-
Salawati with an average of 90.3 kilograms of CO2 emissions per year. The 
other top 5 emitters are BP Tangguh, PT Medco E&P Lematang, and Petrochina 
International Jabung.  

Table 6.5. Estimates of CO2 Emissions Based on Gas Flaring to BOE 
Ratio for the Top 15 Companies 

 

2007 2008 2009 2010 2011 2012 Average
Camar Resources Canada 99.45 9.18 129.54 133.62 110.16 80.58 96.39 Oil
JOB Pertamina - Salawati 87.72 86.19 104.55 89.25 83.13 70.89 90.27 Oil
BP Tangguh na na 146.37 43.86 40.29 38.25 77.01 Gas
PT Medo E&P Lematang 67.32 97.92 0.00 114.24 102.51 99.45 76.50 Gas
JOB Pertamina - Medco Tomori Ltd 34.68 55.08 76.50 90.78 114.24 147.39 73.95 Oil
Petrochina International Jabung Ltd 23.97 67.32 64.77 69.87 61.71 67.83 57.63 Gas
JOB Pertamina - Petrochina East Java 47.43 38.25 35.19 28.56 23.46 13.77 34.68 Oil
Kondur Petroleum SA 20.40 35.70 59.16 23.46 18.87 22.44 31.62 Oil
Pearl Oil (Tungkal) Ltd 42.33 38.25 29.07 0.00 33.15 32.13 28.56 Oil
Star Energy (Kakap) Ltd 32.64 19.89 35.19 23.46 12.75 12.24 24.99 Oil
CNOOC SES LTD 23.46 32.64 17.34 15.81 18.36 21.42 21.42 Oil
JOB Pertamina - Costa International Ltd 19.38 9.69 32.13 19.38 14.79 12.24 18.87 Gas
Pertamina and Partners 14.28 11.22 18.87 18.87 19.38 31.62 16.32 Oil
PT Medco E&P Indonesia (SS + CS) 10.71 16.32 18.36 7.65 3.06 4.08 11.22 Oil
Mobil Cepu Ltd na 0.00 19.38 9.69 7.14 2.04 9.18 Oil

StatusCOMPANY CO2 Emissions Based on Gas Flaring to BOE Ratio (Kilograms/BOE)

Source: Authors’ estimates

This analysis provides four key observations: 
   1. That emissions from flaring are concentrated in a small number of 

companies;
   2. That onshore oil production has the highest ratio of emissions to BOE;
   3. That there can be significant variation in emissions to BOE ratios over time; 

and
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   4. That there is significant variation between the best and the worst performing 
companies, with the ratio of emissions to BOE for the worst performing 
company being ten times greater than the ratio for the best performing 
company.

These key observations are now considered in the following section on policy 
recommendations.

6.2. Policy Recommendations for Minimizing Gas Flaring

Flaring and venting are common and essential in oil and gas production, primarily for safety 
reasons. In emergency situations where equipment or piping becomes over-pressured, 
flaring is done to protect from high risks, including explosions. During maintenance and 
equipment repairs, flares are also used as an outlet for gas until maintenance activities 
have been completed38. Any policy intended to reduce or minimize gas flaring/venting 
should define the minimum gas allowed to flare or vent for safety reasons. However, such 
definition is not easy, given the fact that oil or gas wells have different characteristics 
and site specifications. In addition, we also have to consider the fact that associated gas 
production from oil wells declines over the life of the wells, typically at a different rate 
than the oil production (EERC, 2013). 

The practice of flaring and venting is not merely for safety reasons. Companies may 
sell some or all of the gas. However, this may not be technically or economically 
viable for many reasons, including geographic proximity, customer availability; and 
government policies on energy. In most cases, oil or gas wells are located in remote 
or distant areas such that the cost of transporting and processing the gas may not be 
economically feasible. Another mechanism to minimize flaring or venting is re-injecting 
gas into underground reservoirs for future use or pressure enhancement operations to 
improve crude oil production - but again, the process may not be economically feasible. 
Therefore, if all mechanisms are technically and economically unfeasible, the gas may 
have to be flared as a waste product. However, if a price for flaring or some other 
regulatory imposition is put in place, this will improve the relative economics of using 
waste gas, rather than flaring it.39  

Because it can have local environmental impacts and produce emissions that have the 
potential to contribute to global warming, flaring or venting should be minimized. There 
are potential ways to minimize flaring or venting. This study suggests three policies.

 6.2.1. Commercializing Flaring Through Use of Regulation

Gas flaring/venting in oil and gas production amounted to 246,253 MMSCF in 
2012, representing 18.5% of total domestic gas consumption. The top 5 emitters 
contributed about 81% of total gas flaring/venting or about 199,465 million metric 
tons. This amount constitutes 15% of total domestic gas consumption. 

38 Understanding the basics of gas flaring: http://www.epa.state.oh.us/portals/0/General%20pdfs/gas%20
flaring.pdf

39 During petroleum development operations and /or where there is no infrastructure existing to bring it to 
the market, there may be no choice except to flare or vent the gas at least under current arrangements 
of limited sanctions
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Instead of flaring or venting, the companies, together with the government (i.e., 
SKK Migas), can sell the gas to other interested parties at reasonable prices 
such that its processing is economically feasible. However, personal interviews 
conducted with practitioners suggest that getting associated gas from oil and 
gas companies is very difficult for at least two reasons: (i) the companies/SKK 
Migas are not particularly interested in selling the gas; and / or (ii) the companies/
SKK Migas set high prices that make gas processing economically unfeasible, 
though technically feasible. 

What can the government do? A number of options are reviewed below.
   1. Set the price level for associated gas. The government could set the 

price level for associated gas sold for commercial purposes to third parties 
or gas processors. The price level should generate revenue streams 
with reasonable or agreeable rates of return so that investment in flare 
processing is economically feasible. Furthermore, given the site-specific 
nature of oil wells (geographic proximity, available infrastructure, etc.); the 
price level could differ from one site to another and should be reviewed 
regularly. However, the price level for associated gas produced by gas / oil 
producers would likely have to be above the price of gas already reaching 
the market. This is because the economics of associated gas are currently 
not sufficient for it to be brought to market and therefore a higher price 
than the current market price is required. Demand for this higher priced 
gas is likely to be weak as cheaper gas is available. Therefore this option, 
if pursued, will need to be combined with another option so that consumers 
do not bear all the additional costs of utilizing associated gas.

   2.	 Provide	 incentives	 to	flare	processors.	Processing gas flaring/venting 
requires high capital investments. For example, the installation of a mini 
LPG plant with a capacity of 15 mmscf per day requires a total investment of 
approximately USD 30 million (See Chapter IV). Our case study (in Chapter 
IV) suggests negative Net Present Value and IRR for the investment 
reviewed there, though introducing CDM financing could result in a positive 
NPV and IRR. This suggests that, to reduce potential emissions, gas flaring 
needs government intervention - particularly in the form of incentives. These 
incentives should focus on improving access to, and reducing the cost of, 
capital. This is because infrastructure investment appears to be needed in 
the worst-performing sites as the infrastructure to utilize the associated gas 
may not be in place – so there is no option but to flare it. Furthermore, from 
interviews, oil and gas companies appear to not be interested in funding 
this infrastructure. As a result smaller gas processing companies may 
need to provide the infrastructure, but they may face capital constraints 
and higher costs of borrowing. Incentives to invest could be in the form 
of tax reductions (under existing Laws and Regulations), tax rebates on 
investment, soft loans (either from international climate change finance 
or domestically from institutions such as the Pusat Investasi Pemerintah), 
or other fiscal instruments whereby each or a combination of which could 
generate economical NPV and IRR. 

	 	 	 3.	 Consider	 fiscal	 disincentives	 on	 producers	 creating	 the	 emissions.	
Putting a price on gas flaring has three advantages: a) it imposes a cost on 
the party best placed to reduce flaring: the oil and gas producer, b) costs are 
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imposed at the margin, which directly disincentivizes flaring, c) it provides 
revenue, which can be recycled to fund other gas flaring reduction projects, 
such as infrastructure to facilitate utilization. Disadvantages can include 
imposing costs on flaring that is required for the safe operation of fields and 
political opposition as lower flaring may lead to lower oil and gas production, 
although international experience suggests this is not necessarily the 
case. The basis for fiscal disincentives appears to be in place. A number 
of regulations related to environmental issues have been placed into law. 
These include: (i) Government Regulations No. 28/2008; (ii) Law No. 
32/2009 on Environmental Protection and Management; (iii) Regulation 
of the Environment Minister No. 5/2011; (iv) Government Regulation 
No. 28/2008; (v) Regulation of the Ministry of Finance No.130/2011; (vi) 
Regulation of the Ministry of Finance No. 76/2012; and (vii) Ministry for the 
Environment Regulation No. 5/2011. Environmental economic instruments 
and other measures of fiscal incentives and / or disincentives are mentioned 
in these regulations. However, none has specifically stated how such 
environmental economic instruments or fiscal systems will be applied. The 
regulations are more normative in nature. In order to have effective and 
efficient regulations, specific working mechanisms including numerical 
values with respect to environmental economic instruments and other fiscal 
measures must be addressed specifically. These include what and how 
incentives/disincentives will apply based on producers compliance with the 
regulations and what the mechanisms of the incentives/disincentives will 
be. These economic and fiscal instruments must be designed carefully and 
are beyond the scope of this this study. However, a possible disincentive 
mechanism is described in Section 6.2.3.

   4. Provide a combination of reasonable gas prices for utilized gas (point 
1) and incentives for capital investment to facilitate utilization (point 
2)	 aligned	 with	 a	 system	 of	 disincentives	 to	 producers	 for	 flaring	
(point 3). The intention is to make investments profitable with sound rates 
of returns for processing ventures while also making it financially attractive 
to the emitters through avoiding large financial penalties by continuing to 
emit. The revenue from the financial penalties from flaring could be used 
to incentivize investments in processing ventures. This could mean that 
producers have a viable alternative to facing the penalties from flaring, and 
the scheme is fair because it could be revenue-neutral while reducing the 
incentive to flare. Stakeholders should be further consulted to determine 
approaches to gas flare pricing and the nature of any incentives from points 
1 - 3. More thorough studies to determine the approach to pricing and use of 
fiscal disincentive instruments should be conducted through a further more 
detailed design study. Further study could indicate that this combination 
recommendation may not be fully necessary as it may not be helpful if 
prices are higher than other sources of gas, and if prices are made lower 
by subsidy, this subsidy may help create market demand, but policy makers 
could equally increase the disincentive for flaring by an equal amount to the 
subsidy and achieve the same effect with a less complex and less costly 
regulation.

	 	 	 5.	 Develop	 and	 implement	 a	 system	 akin	 to	 Profit	 Sharing	 Contracts	
between	oil	and	gas	companies	and	flare	processors. Instead of selling 
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associated gas to processors, oil or gas companies with permissions from 
SKK Migas could form profit sharing contracts with gas processors. In this 
case, the companies or SKK Migas would not have to set associated gas 
/ flare prices. Instead, the companies could allocate gas flaring/venting to 
gas processors, which could be considered or valued as the companies’ 
share under a sharing arrangement. All investments would be solely 
the responsibility of gas processors so that they would not be subject to 
cost recovery. However, due to high capital investments required, the 
gas processors could be considered for government assistance through 
incentives, as pointed out in the previous suggestion. The main goal 
for processors is to achieve reasonable investment returns. Given the 
extra level of risk in this recommendation for gas processors relative to 
recommendation 4, the government assistance provided will likely have to 
be greater. It may therefore be better value for money to share risk more 
evenly, as suggested in recommendation 4, and not impose an extra burden 
on government as it compensates gas processors for taking additional risk.

 6.2.2. Enforcing Government Regulation to Oil and Gas Companies

The government should consider actively working together with oil companies to 
reduce or mitigate emissions due to associated gas from oil and gas production 
processes. The involvement of the Government of Indonesia with the GGFR 
(Global Gas Flaring Reduction) Partnership is a positive step towards reducing 
emissions from associated gas flaring/venting. However, the government should 
consider more pro- active initiatives by introducing regulatory reforms requiring 
companies to reduce gas flaring/venting. Specific measures / incentives / 
disincentives need to be developed so that oil and gas companies actively 
participate in emissions reductions programs.

Chevron Oil Company can be cited as an example of a company that actively 
seeks out feasible opportunities to reduce flaring and venting in its global 
operations, including in Indonesia. Chevron is also a member of the Global Gas 
Flaring Reduction Partnership led by the World Bank. In 2010, for example, 
Chevron invested USD 258 million in an associated gas utilization project in 
Kazakhstan. As a result, there are no longer flares of natural gas except when 
necessary for safety. 

Similarly, Chevron also invested in a series of flare reduction efforts in Nigeria 
through re-injection of associated gas. Since 2009, Chevron’s offshore Agbami 
facility in Nigeria has been operating with no routine flaring. Chevron also 
developed gas processing capability in the Escravos Gas Project capable of 
increasing gas processing by almost 400 mmcf per day. 

Chevron continues to work worldwide to reduce gas flaring from its oil and 
gas plants. In Angola, Chevron has been able to reduce routine gas flaring by 
approximately 50 mmcf per day from its Takula Field. In Indonesia, reported gas 
flaring from Chevron has been zero since 2008 (Appendix 3).

Based on Chevron’s case, it is very likely that gas flaring can be reduced 
substantially. Active government partnerships with oil and gas companies have 
to be developed and put into an appropriate regulatory framework so that oil 
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and gas companies have an obligation to seek out ways to reduce gas flaring 
from their oil and gas plants. Development of these partnerships is likely to be 
relatively easy, given that a small number of companies are responsible for a 
large amount of the gas flaring.

 6.2.3. Disincentives 

As discussed in Section 6.2.1 one of the most effective policy options is likely to 
be the enforcement of disincentive schemes to penalize oil and gas companies if 
their associated gas flaring/venting exceeds a specific threshold. The underlying 
question is how to determine the threshold(s) given the fact that oil and gas 
plants are very site-specific; and also depend on other factors such as the age 
of the site and that some flaring is required for safety and maintenance reasons. 
There have been significant international discussions regarding the best forms 
of regulation and whether they should be universally or site specifically enforced. 
For example in Norway, flaring is regulated case by case; while in Alberta, it is 
universally regulated. 

This study proposes a guide for determining thresholds based on contract and 
location in order to accommodate differential characteristics. The threshold is 
determined using the average gas flare to BOE production ratio (GFBOE) in 
accordance with standard deviation. The averages of GFBOE and their standard 
deviations are given in Table 6.6.

Table 6.6 shows averages of GFBOE across companies in each contract 
category and over a five-year span (from 2007 to 2012). The standard deviations 
are calculated across companies in each year, except for Pertamina & Partners 
and JOB PSC offshore, because there is only one company in these categories. 
In such case, the study proposes time-series standard deviations. As such, for 
Pertamina & Partners, the standard deviation is 0.12 and for JOB PSC offshore, 
it is 0.14.

Table 6.6. Gas Flaring to BOE Ratio (GFBOe) by Contracts and Locations

 

2007 2008 2009 2010 2011 2012 Average STD
Pertamina and Partners 0.28 0.22 0.37 0.37 0.38 0.62 0.38 0.12
     Standard Deviation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JOB PSC Onshore 0.89 0.78 0.88 0.71 0.71 0.57 0.74 0.11
     Standard Deviation 0.63 0.65 0.80 0.79 0.82 1.02 0.69 0.24
JOB PSC Offshore 0.38 0.19 0.63 0.38 0.29 0.24 0.35 0.14
     Standard Deviation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PSC Onshore 0.07 0.12 0.11 0.13 0.12 0.30 0.14 0.07
     Standard deviation 0.38 0.57 0.34 0.64 0.58 0.71 0.55 0.11
PSC Offshore 0.10 0.11 0.20 0.20 0.20 0.22 0.21 0.05
     Standard Deviation 0.51 0.10 0.92 0.66 0.55 0.41 0.52 0.30
Indonesia 0.12 0.13 0.20 0.20 0.20 0.31 0.21 0.06
     Standard Deviation 0.48 0.49 0.73 0.67 0.63 0.69 0.57 0.26

Type of Contracts Gas Flaring to Barrel Oil Equivalent (BOE) Ratio (mscf/BOD)

Source: Authors’ estimates
Notes: Pertamina and Partners involve onshore production only.

The maximum threshold is the category average plus one standard deviation. 
Therefore, if the GFBOE of a company is more than the maximum threshold, 
then the company shall pay the surplus in accordance to the market price of 
CO2.

It would also be possible to use historical data for each company to obtain its 
average of GFBOE and its standard deviation and to determine the threshold 
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by company. However, this practice would not have any control from other 
companies, and thus, each company may never have any penalty (or motivation 
to reduce emissions) despite in some cases high levels of gas flaring. For 
example, if a company produces high gas flaring or high ratios for the last five 
years with very low standard deviation due to low yearly variations, then the 
company will still be within a range where it is not subject to penalty.

The maximum threshold allowed to avoid a disincentive can be determined as 
follows:

𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 = 𝑇𝑇� + 𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖

Where:

𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑡𝑡ℎ𝑟𝑟𝑟𝑟𝑟𝑟ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑀𝑀𝑡𝑡 𝑐𝑐𝑀𝑀𝑡𝑡𝑟𝑟𝑐𝑐𝑜𝑜𝑟𝑟𝑐𝑐 𝑀𝑀 𝑀𝑀𝑎𝑎𝑜𝑜 𝑐𝑐𝑟𝑟𝑀𝑀𝑟𝑟 𝑡𝑡

𝑇𝑇�𝑖𝑖 = 𝑐𝑐𝑀𝑀𝑡𝑡𝑟𝑟𝑐𝑐𝑜𝑜𝑟𝑟𝑐𝑐 𝑀𝑀𝑎𝑎𝑟𝑟𝑟𝑟𝑀𝑀𝑐𝑐𝑟𝑟, 𝑓𝑓𝑜𝑜𝑀𝑀𝑟𝑟𝑟𝑟 𝑡𝑡𝑜𝑜 𝑜𝑜𝑀𝑀𝑜𝑜 𝑟𝑟𝑀𝑀𝑡𝑡𝑀𝑀𝑜𝑜 𝑀𝑀𝑡𝑡 𝑐𝑐𝑀𝑀𝑡𝑡𝑟𝑟𝑐𝑐𝑜𝑜𝑟𝑟𝑐𝑐 𝑀𝑀 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𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 = 𝑇𝑇� + 𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖

Where:

𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑡𝑡ℎ𝑟𝑟𝑟𝑟𝑟𝑟ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑀𝑀𝑡𝑡 𝑐𝑐𝑀𝑀𝑡𝑡𝑟𝑟𝑐𝑐𝑜𝑜𝑟𝑟𝑐𝑐 𝑀𝑀 𝑀𝑀𝑎𝑎𝑜𝑜 𝑐𝑐𝑟𝑟𝑀𝑀𝑟𝑟 𝑡𝑡

𝑇𝑇�𝑖𝑖 = 𝑐𝑐𝑀𝑀𝑡𝑡𝑟𝑟𝑐𝑐𝑜𝑜𝑟𝑟𝑐𝑐 𝑀𝑀𝑎𝑎𝑟𝑟𝑟𝑟𝑀𝑀𝑐𝑐𝑟𝑟, 𝑓𝑓𝑜𝑜𝑀𝑀𝑟𝑟𝑟𝑟 𝑡𝑡𝑜𝑜 𝑜𝑜𝑀𝑀𝑜𝑜 𝑟𝑟𝑀𝑀𝑡𝑡𝑀𝑀𝑜𝑜 𝑀𝑀𝑡𝑡 𝑐𝑐𝑀𝑀𝑡𝑡𝑟𝑟𝑐𝑐𝑜𝑜𝑟𝑟𝑐𝑐 𝑀𝑀 

𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 = 𝑟𝑟𝑡𝑡𝑀𝑀𝑎𝑎𝑜𝑜𝑀𝑀𝑟𝑟𝑜𝑜 𝑜𝑜𝑟𝑟𝑎𝑎𝑀𝑀𝑀𝑀𝑡𝑡𝑀𝑀𝑜𝑜𝑎𝑎 𝑀𝑀𝑡𝑡 𝑐𝑐𝑀𝑀𝑡𝑡𝑟𝑟𝑐𝑐𝑜𝑜𝑟𝑟𝑐𝑐 𝑀𝑀 𝑀𝑀𝑎𝑎𝑜𝑜 𝑐𝑐𝑟𝑟𝑀𝑀𝑡𝑡 𝑡𝑡

 

The formula above suggests that maximum thresholds are dynamic, in the sense 
that they change over time, depending on the average flare to oil production 
ratios and their associated standard deviations in particular year. Based on 
Table 6.6 above, we can obtain maximum thresholds for each type of contract 
and year. The results are given in Table 6.7.

Table 6.7. Estimates of Maximum Thresholds by Category and Year

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 0.41 0.34 0.50 0.49 0.50 0.74 0.50
JOB PSC Onshore 1.52 1.42 1.69 1.50 1.53 1.59 1.42
JOB PSC Offshore 0.52 0.34 0.78 0.52 0.43 0.38 0.49
PSC Onshore 0.46 0.69 0.46 0.77 0.70 1.01 0.69
PSC Offshore 0.61 0.21 1.12 0.86 0.75 0.63 0.73
Indonesia 0.60 0.62 0.92 0.87 0.83 1.00 0.78

Type of Contracts Estimates Maximum Thresholds

 Source: Authors’ estimates
Notes: Pertamina and Partners are onshore only

There seems to be wide variations in the average maximum thresholds as shown 
in Table 6.7, particularly for JOB PSC onshore. One possible explanation is 
due to the number of observations (companies) used to calculate the averages 
and standard deviations. As stated above, Pertamina and Partners and JOB 
PSC offshore each has one observation or company so that the standard 
deviations are calculated using time series observation. On the other hand 
JOB PSC onshore includes 5 observations or companies. Hence, the standard 
deviation is calculated using cross section data. This likely generates higher 
standard deviations compared with those in Pertamina and Partner and JOB 
PSC offshore.    

How do we interpret Table 6.7? Any company that has GFBOE greater than 
the maximum threshold will have to face a disincentive scheme. Take, for 
example, in 2012, under PSC offshore with a threshold of 0.73 GFBOE, Camar 
Resources Canada with GFBOE of 1.58 and BP Tangguh with GFBOE of 0.75 
would have faced disincentives should the regulation have been imposed. Under 
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PSC onshore with a threshold of 0.69 GFBOEs, there are three companies 
with GFBOEs above this maximum threshold: Exxon Oil Indonesia, PT Medco 
E&P Lematang, and Petrochina International Jabung which would have faced 
disincentive payments.

How do we calculate excess gas flaring/venting? Take BP Tangguh from PSC 
offshore as an example. In 2012, it had a GFBOE of 0.75 and was therefore 
subject to facing disincentives. With gas flaring/venting production of 55,699,930 
mscf (Appendix 8), excessive practice that is subject to penalty is determined 
as follows

 

Excess of gas �laring/venting 

= Gas Flared/vented by BP Tangguh – (Ratio Limit x Oil Production) 

= 55,699,930 – (0.63 x 74,603,431)  

= 8,699,768 MSCF  

Therefore, BP Tangguh had an excess of 8,699,768 mscf of flaring subject to 
penalty. This amount translates to approximately 443,688 metric tons CO2

40. If 
the price of carbon is EUR 5 per ton, BP Tangguh must pay EUR 2.22 million. 
If the price of carbon were EUR 25 per ton, BP Tangguh would have had to pay 
EURO 11.09 million  One caveat is that carbon prices should be based on a 
measurable market price and must be determined by the government through 
regulation. 

Annual assessment is proposed in order to avoid complexities in the regulations. 
It is expected that the disincentive proposed above will be more specific and 
clearer and will have a better impact than those outlined, for example, in the 
Law No. 32 of 2009. As stated earlier, although this law mentions allowable 
flaring, it does not specifically impose penalties if non-compliance should occur. 

The scheme proposed based around a threshold calculated by use of five year 
averages (and standard deviations) for different site specific locations (offshore, 
onshore etc.) could if found necessary be varied over time to set even more 
challenging thresholds. For example it could be based on emission levels of 
the lowest 20% or 30% of producers within particular categories. Basing the 
threshold on emission levels of the best performing producers within a category 
has the advantage that it provides a large disincentive for the worst performers – 
given that there is a large variation in flaring between best and worst performers 
– and the size of this disincentive is likely to be sufficient to attract management 
attention and mobilize the large investments that may be needed to utilize 
associated gas. However, some reasonable medium term certainty should be 
provided with regard to thresholds to allow time for companies affected to adapt. 

40 Note: Based on EIA (Energy Information Agency) and EPA, 1 mscf gas flare generates 10.2 therm and 1 
therm will produce 0.005 metric tons of CO2.
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SUMMARY OF FINDINGS AND 
RECOMMENDATIONS

7
1.1 Summary of Findings

According to a 2011 World Bank report, over 150 billion cubic meters (bcm) of natural gas 
is flared and vented, adding approximately 400 million tons of CO2 in annual emissions. 
Russia is the leading country in producing gas flares, followed by Nigeria with annual 
productions of 37.4 bcm and 14.6 bcm (World Bank, 2011), respectively. Indonesia 
ranks fourteenth with annual gas flaring production of 2.2 bcm in 2011.

Many countries have issued policies and regulations in order to reduce gas flaring.  
Examples of these countries include Canada, Norway, Russia, Kazakhstan, and Qatar, 
among others. These countries use a range of measures to reduce gas flaring, which 
demonstrates that multiple measures may be needed in Indonesia. 

Indonesia, as a contributor to world flaring/venting, has initiated efforts to reduce gas 
flaring through the Indonesian Climate Change Sectoral Roadmap 2010 coordinated by 
Bappenas. Monitoring of the implementation of gas flaring volume reduction policies is 
part of the National Action Plan on GHG Emission Reduction (RAN-GRK), formalized 
through Presidential Regulation No. 61/ 2011. The immediate target is to have gas 
flaring volume data available annually. The Directorate General of Oil and Gas in the 
Ministry of Energy and Mineral Resource has issued Ministerial Decree No. 31 Year 
2012 on “Flare Management in Oil and Gas Operations” which mandates that oil and 
gas contractors have to ask a for government permits to conduct gas flaring. The decree 
does not specifically impose any penalties for non-compliance.

The general objective of this study has been to gather detailed and location specific 
data on gas flaring production in Indonesia (i.e., by company) and provide alternative 
solutions to reduce gas flaring production. The team conducted in-depth interviews with 
government agencies and practitioners, held focus group discussions, and undertook 
intensive desk study to gather relevant information regarding existing policies and 
regulations related to gas flaring. The team has analyzed all information and has 
summarized the main findings as follows. 

A number of regulations related to environment issues have been made into laws, 
including: (i) Government Regulation No. 28/2008, (ii) Law No. 32/2009 on Environmental 
Protection and Management, (iii) Regulation of the Environment Minister No. 5/2011, 
(iv) Government Regulation No. 28/2008, (v) Regulation of the Ministry of Finance No. 
130/2011, (vi) Regulation of Ministry of Finance No. 76/2012; and (vii) Ministry for the 
Environment Regulation No. 5/2011. Environmental economic instruments and other 
measures of fiscal incentives are mentioned in these regulations. However, none of 
these regulations has specifically stated how such environmental economic instruments 
or fiscal systems should be applied. The regulations are more normative in nature.

In order to have effective and efficient regulations, specific mechanisms and numerical 
values with respect to environmental economic instruments and other measures of fiscal 
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systems must be addressed. These include what and how incentives/disincentives should 
apply to gas producers and processors based on their compliance/non-compliance with 
the regulations and what the detailed mechanisms of incentives/disincentives are. The 
final economic and fiscal instruments must be designed carefully and are beyond the 
scope of this study.

Technological development has suggested that associated gas can be commercialized. 
Some new technologies can capture the heat and convert it into electricity. The gas can 
also be piped and distributed to markets; and also it can be re-injected into reservoirs. 
The gas is also a potential source for CNG and LNG. Our case study of PT Odira 
Energi Persada is an example of how associated gas can be processed into LPG, which 
is one of Indonesia’s success stories whereby CDM support made the processing to 
LPG economically viable. Our estimates for this pilot found that the emission reduction 
achieved through utilization and recovery of associated gas that otherwise would have 
been flared, in 10 years totaled 3.6 million tons of CO2. If the certified emission reduction 
was priced at USD 10/t CO2, the potential revenue was estimated to be around USD 
36.5 million - higher than the initial capital costs. This evidence suggests the economic 
potential of gas flaring commercialization if linked to carbon pricing including CDM type 
schemes.

Our analysis based on detailed data on gas flaring indicates that most flaring was 
produced offshore. About 48.2% of gas flaring was produced by PSC offshore and 
approximately 25.6% was produced by PSC onshore. Pertamina & Partners and JOB 
PSC onshore contributed 21.2% and 5.0%, respectively. Furthermore, company-based 
data on flaring shows that the top five flare producers constituted 76.4% of total national 
flare production. These companies are BP Tangguh, Pertamina & Partners, Petrochina 
International Jabung Ltd, CNOOC SES Ltd, and Total Indonesia, while the top 10 and 
top 15 producers contributed 87.5% and 93.2%, respectively.

Total gas flare is not the only indicator of efficiency; since, if a company manages a large 
oil field, then a larger associated gas deposit is also expected compared to a smaller 
field. Therefore, flares to oil ratio (GFOR) or flares to gas ratio (GFGR) production 
ratio provide additional information. However, because oil and gas are produced 
simultaneously in the production process it is very difficult to separate gas flared/vented 
from the oil production and gas flared/vented from gas production. This suggests that 
using GFOR and GFGR independently is not the appropriate approach, but rather that 
the use of the flare to barrels of oil equivalent (BOE) ratio is a better measure. 

Based on the average value over six years of observation, JOB PSC onshore generated 
the highest gas flaring (0.74 mcf) per BOE among all contract types. Pertamina and 
Partners are second with 0.38 mcf followed by JOB PSC offshore (0.35 mcf), PSC 
offshore (0.21 mcf), and PSC onshore (0.14 mcf).

Company-based data suggest that Camar Resources Canada is leading the pack with 
flare-to-BOE ratio of 1.89 mscf, followed by JOB Pertamina - Salawati (1.77 mscf) and 
BP Tangguh (1.51 mscf). PT Medco E&P Lematang, JOB Pertamina-Medco Tomori, 
and Petrochina International Jabung Ltd are also in top emitters with a rate of 1.50 
mscf, 1.45 mscf, and1.13 mscf, respectively. Given flare-to-BOE ratios, the top five are 
companies where the potential reduction is highest. Therefore, the government should 
focus particularly on the top five to ten producers without omitting other companies.
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7.2 Policy Recommendations

In providing policy recommendations, the following factors should be taken into account:

	 •	 Allowance of some flaring is necessary for safety reasons;

 •	 The ‘polluter pays’ principle is often applied in such situations, as it directly places 
the cost of pollution on the party best placed to reduce pollution;

 •	 The variability in emissions to BOE ratio across companies and categories of field 
suggest that there are some sites that need large investments to be able to utilize 
associated gas, while other sites may only need small investments. These capital 
investments should be encouraged, and support may be needed for the larger 
investments;

 •	 Policy recommendations should pay careful attention to who bears the costs: 
the producer, the processor, the consumer or the government. The polluter pays 
principle suggests the producer should bear most costs. However, this may affect 
revenues received by the Government through cost recovery under production 
sharing contracts; and

 •	 Revenue recycling from fiscal disincentives is an important design feature to ensure 
fairness and fund capital investment.

Given these factors, three principal policy recommendations are proposed to minimize 
gas flaring: commercializing flaring through the use of regulation, Enforcing Government 
Regulation to Oil and Gas Companies and the use of fiscal disincentives.

 Commercializing Flaring through use of Regulation

The companies, together with government (i.e., SKK Migas), can optimize the use of 
gas flaring/venting by selling associated gas to gas processors. Because investments 
in gas processing require high capital costs, gas prices must be economical and 
some incentives could be considered in order to provide reasonable rates of return to 
processors. Commercializing gas flaring could be achieved through consideration of the 
following policies:

 1. Set a price level for associated gas. The government and companies could consider 
setting a price level for associated gas to sell for commercial purposes to third 
parties or gas processors. The gas prices must be determined in such a way that 
gas processing from associated gas in oil production can generate revenue streams 
with reasonable rates of return. International climate change financing might be 
available to finance the costs of adjustment. However, achieving a price level that 
makes utilization of associated gas economically feasible, while generating demand 
for such gas may not be possible given competition with more conventional sources 
of gas. Furthermore, this option places the cost of reducing gas flaring on gas 
customers, who may not be best placed to bear the cost.

 2. Provide capital investment incentives to flare processors. Processing gas flaring/
venting requires high capital investments. For example, the installation of a mini 
LPG plant with a capacity of 15 mmscf per day requires a total investment of 
approximately USD 30 million. This investment may not generate sound rates 
of return. Furthermore, the investments required to process gas from the worst 
performing sites may be very large, given they have not already been made. 
Therefore, incentives such as in the form of tax rebates for investment, soft loans, 
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or other fiscal instruments, including the possibility of international climate change 
financing need further detailed review in order to generate economic investments.

 3. Consider fiscal disincentives on producers creating emissions through flaring. 
Putting a price on gas flaring has three advantages: a) it imposes a cost on the 
party best placed to reduce flaring: the oil and gas producer, b) costs are imposed 
at the margin, which directly disincentivizes flaring, c) it provides revenue, which 
can be recycled to fund other gas flaring reduction projects, such as infrastructure 
to facilitate utilization. Disadvantages can include imposing costs on flaring that is 
required for the safe operation of fields and political opposition as lower flaring may 
lead to lower oil and gas production, although international experience suggests 
this is not necessarily the case. The basis for fiscal disincentives appears to be in 
place but the specific rules have yet to be developed. This could be the subject of a 
further study, although an initial proposal on the structure of a disincentive scheme 
is summarized below.

 4. Provide a combination of reasonable gas flare prices and incentives to gas flare 
processors along with disincentives to producers for flaring that will in combination 
make investments profitable with sound rates of return. 

 5. Develop and implement a system like a Profit Sharing Contract between oil and gas 
companies and flare processors. Instead of selling associated gas to gas processors, 
oil or gas companies, with permission from SKK Migas, could form a profit sharing 
contract with gas processors. All investments would be the sole responsibility of 
gas processors so that they are not subject to cost recovery. However, due to high 
capital investment costs, the gas processors should be considered for receipt of 
government or international climate change financing assistance. Otherwise the 
risks may be too high for gas processors. Regardless, reducing this risk may be 
costly for the government and it may be cheaper if the risk is more widely shared, 
for example as suggested in recommendation 4. 

 Enforcing Government Regulation to Oil and Gas Companies

The government should consider actively working together with oil companies to reduce 
or mitigate emissions due to associated gas from oil and gas production processes. 
The involvement of the Government of Indonesia with the GGFR (Global Gas Flaring 
Reduction) Partnership is a positive step to reduce emissions from associated gas 
flaring/venting. Active partnerships between government and oil/gas companies can 
be an effective way of reducing gas flaring, especially given that there are relatively 
few companies that are responsible for the majority of flaring. Chevron Oil Company is 
an example of how a committed company can successfully reduce gas flaring/venting, 
even without strict regulation from the government. 

 Disincentives

The potentially strongest policy option is the enforcement of a disincentive scheme to 
oil and gas companies in the event that their associated gas flaring/venting exceed a 
specific threshold, as described in recommendation 3. The underlying question is how to 
determine the threshold(s) given the fact that oil and gas plants are site-specific. There 
have been international discussions regarding the best regulatory approach and as to 
whether thresholds should be universally or site specifically enforced. In Norway, flaring 
is regulated case by case; while in Alberta, it is universally regulated. 
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This study proposes a guide for determining the thresholds based on contract type and 
locations (offshore and onshore) in order to accommodate differential characteristics. 
The threshold is determined using the average gas flare to BOE production ratio 
(GFBOE) in accordance with standard deviation. If the prescribed gas flare to BOE 
ratio passes the threshold, excess gas flaring is subject to a penalty priced according 
to an international benchmark for the price of carbon per ton. It would be relatively easy 
to adjust threshold levels over time if this were found necessary to enhance the pace 
of emissions reductions, although this should be done with care so that it does not 
adversely affect the decisions of companies today. The revenue generated from this 
disincentive could be recycled to fund capital investment in gas processing projects, 
which would provide a longer term solution to gas flaring.
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APPENDICES

Appendix 1. Oil Production by Company: 2007-2012

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 39,505   42,069   45,758   47,042   45,299   46,595   44,378   
A. JOB PSC Onshore
JOB Pertamina - Talisman (OK) Ltd 1,399     1,360     1,448     1,689     1,647     1,345     1,482     
JOB Pertamina - Golden Spike 663       845       575       416       235       176       485       
JOB Pertamina - Petrochina East Java 2,428     2,799     3,307     3,893     3,647     3,420     3,249     
JOB Pertamina - Salawati 2,669     1,726     1,456     1,075     760       683       1,395     
JOB Pertamina - Medco Tomori Ltd 1,208     958       790       670       601       447       779       
JOB Pertamina - Talisman (JM) Ltd -        -        -        -        994       2,056     1,525     
Sub Total JOB PSC Onshore 8,367     7,688     7,576     7,744     7,884     8,128     7,898     
B. JOB PSC Offshore
JOB Pertamina - Costa International Ltd 20         22         17         8          13         13         16         
Total JOB PSC 8,387     7,709     7,593     7,752     7,898     8,141     7,913     
Production Sharing Contracts (PSC)
A. PSC Onshore
Exxon Oil Indonesia Ltd 3,169     2,521     2,073     1,909     1,567     1,222     2,077     
PT. Chevron Pacific indonesia 154,685 148,221 139,421 134,424 129,321 123,914 138,331
Citic Seram Energy Ltd 1,497     1,378     872       770       878       878       1,046     
Conoco Phillips (Grissik) Ltd 3,697     4,193     4,143     4,055     3,710     3,627     3,904     
Pearl Oil (Tungkal) Ltd 209       260       242       340       232       294       263       
PT Medco E&P Indonesia (SS + CS) 3,452     3,320     3,148     2,918     2,728     2,579     3,024     
PT Medco E&P Indonesia (Rimau) 9,915     8,271     7,363     6,258     6,024     5,754     7,264     
PT Medo E&P Lematang 11         6          6          2          0          0          4          
PT Medo E&P Tarakan 608       749       703       691       874       990       769       
Kangean Energy Indonesia Ltd 489       119        777       467       980       297       522       
PT Vico Indonesia 5,693     6,346     6,332     6,867     5,914     5,642     6,132     
Petrochina International Bermuda Ltd 2,230     2,439     2,779     2,489     2,365     2,013     2,386     
Petrochina International Jabung Ltd 6,786     7,190     6,868     6,730     6,418     6,125     6,686     
Mobil Cepu Ltd na 1          1,207     6,772     7,787     8,175     4,788     
Sub Total PSC Onshore 192,441 185,015 175,933 174,694 168,800 161,509 176,399
B    PSC Offshore
Premier Oil Natuna Sea BV 1,081     809       701       642       868       861       827       
Conoco Phillips Indonesia Ltd 14,730   28,473   21,864   21,454   19,231   15,776   20,255   
Star Energy (Kakap) Ltd 2,754     2,196     1,290     1,092     1,243     1,280     1,643     
Kondur Petroleum SA 3,069     3,281     3,348     2,703     2,622     2,638     2,943     
PHE / BP West Java Ltd 8,070     8,540     8,419     9,985     11,755    12,177   9,825     
CNOOC SES LTD 18,658   16,989   15,826   14,764   12,635   11,642    15,086   
Kodeco Energy Ltd 3,307     2,540     5,458     7,501     4,988     4,199     4,666     
Chevron Indonesia Company 9,835     9,483     8,978     9,571     10,395   10,027   9,715     
Chevron Makassar Ltd 3,411     2,851     2,567     1,655     1,300     1,009     2,132     
Total Indonesie 32,309   35,128   36,557   33,993   29,790   24,522   32,050   
Camar Resources Canada 168       119        225       235       373       470       265       
HESS (Indonesia Pangkah) Ltd 315       828       1,637     1,052     1,653     3,470     1,492     
Santos (Madura Offshore) Pty Ltd 719       2,312     1,371     1,470     852       901       1,271     
BP Tangguh na na 321       1,750     1,844     1,957     1,468     
Sub Total PSC Offshore 98,428   113,549 108,562 107,866 99,551   90,929   103,147
Total PSC 290,869 298,565 284,496 282,559 268,351 252,438 279,546
Total Indonesia 338,761 348,343 337,848 337,353 321,547 307,174 331,838

COMPANY Oil Production (Thousand Barrels)



Fiscal Instruments for the Control of  Wastes in the Oil and Gas Industries in Indonesia

Low Carbon Support Programme to Ministry of Finance, Indonesia

84

Appendix 2. Gas Production by Company: 2007-2012

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 274,098    315,383    354,867    350,350    359,196    337,818    331,952    
A. JOB PSC Onshore
JOB Pertamina - Talisman (OK) Ltd 7,016       5,684       5,060       4,341       4,257       5,001       5,227       
JOB Pertamina - Golden Spike 445         470         529         527         391         362         454         
JOB Pertamina - Petrochina East Java 2,680       2,427       3,204       4,435       4,248       3,634       3,438       
JOB Pertamina - Salawati 6,506       4,123       4,621       3,292       2,335       1,857       3,789       
JOB Pertamina - Medco Tomori Ltd 933         1,266       1,603       1,718       2,185       2,836       1,757       
JOB Pertamina - Talisman (JM) Ltd 121         -          -          -          24,273      42,067      22,153      
Sub Total JOB PSC Onshore 17,701      13,970      15,017      14,314      37,688      55,758      25,741      
B. JOB PSC Offshore
JOB Pertamina - Costa International Ltd 608         599         439         256         358         263         421         
Total JOB PSC 18,309      14,570      15,456      14,570      38,046      56,021      26,162      
Production Sharing Contracts (PSC)
A. PSC Onshore
Exxon Oil Indonesia Ltd 280,684    242,110    237,865    216,702    168,518    140,219    214,350    
PT. Chevron Pacific indonesia 22,639      17,483      17,851      16,924      17,304      17,742      18,324      
Citic Seram Energy Ltd 844         65           487         484         559         672         518         
Conoco Phillips (Grissik) Ltd 225,889    266,172    331,084    362,377    339,983    335,735    310,207    
Pearl Oil (Tungkal) Ltd 201         224         153         158         171         206         185         
PT Medco E&P Indonesia (SS + CS) 28,629      26,968      32,598      47,159      46,421      46,896      38,112      
PT Medco E&P Indonesia (Rimau) 5,951       6,213       4,120       3,003       2,968       2,926       4,197       
PT Medo E&P Lematang 511          51           22           6,264       17,186      14,249      6,381       
PT Medo E&P Tarakan 6,516       7,254       2,523       2,364       1,891       965         3,586       
Kangean Energy Indonesia Ltd 16,530      12,987      10,822      9,893       10,165      59,864      20,044      
PT Vico Indonesia 184,746    176,937    169,655    167,670    149,109    148,056    166,029    
Petrochina International Bermuda Ltd 5,339       5,937       7,644       7,650       8,436       7,413       7,070       
Petrochina International Jabung Ltd 105,864    100,439    102,076    108,464    96,878      98,563      102,047    
Mobil Cepu Ltd na na -          2,694       3,077       776         2,182       
Sub Total PSC Onshore 884,342    862,840    916,900    951,806    862,665    874,282    892,139    
B    PSC Offshore
Premier Oil Natuna Sea BV 53,951      52,309      54,881      57,431      58,321      80,476      59,561      
Conoco Phillips Indonesia Ltd 164,501    166,898    190,274    218,002    209,265    163,685    185,437    
Star Energy (Kakap) Ltd 32,564      29,160      20,790      24,023      20,879      12,089      23,251      
Kondur Petroleum SA 2,997       4,424       6,562       3,001       2,641       2,754       3,730       
PHE / BP West Java Ltd 118,868    125,390    109,808    108,229    103,960    72,924      106,530    
CNOOC SES LTD 36,695      58,251      47,647      44,640      41,990      40,007      44,872      
Kodeco Energy Ltd 21,242      15,389      39,944      62,728      58,137      49,226      41,111      
Chevron Indonesia Company 74,667      81,252      66,652      62,366      72,724      56,372      69,006      
Chevron Makassar Ltd 29,391      34,575      29,743      25,741      19,329      5,671       24,075      
Total Indonesie 1,016,113 1,009,972 999,607    973,515    876,867    684,934    926,835    
Camar Resources Canada 496         472         1,193       1,198       1,282       1,019       943         
HESS (Indonesia Pangkah) Ltd 17,596      32,010      23,576      16,774      18,047      21,190      21,532      
Santos (Madura Offshore) Pty Ltd 24,948      33,438      41,790      21,699      19,656      27,635      28,194      
BP Tangguh na na 82,428      374,472    394,637    421,395    318,233    
Sub Total PSC Offshore 1,594,029 1,643,540 1,714,893 1,993,819 1,897,737 1,639,379 1,747,233
Total PSC 2,501,951 2,531,717 2,663,962 3,011,597 2,827,680 2,567,100 2,684,001
Total Indonesia 2,794,358 2,861,669 3,034,286 3,376,517 3,224,922 2,960,939 3,042,115

COMPANY Gas Production (mmscf)
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Appendix 3. Gas Flaring by Company: 2007-2012

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 24,682     20,810     40,078     39,707     40,669     64,771     38,453     Oil
A. JOB PSC Onshore
JOB Pertamina - Talisman (OK) Ltd 59          47          94          70          161         200         105         Oil
JOB Pertamina - Golden Spike 2            -          -          -          -          -          0            Oil
JOB Pertamina - Petrochina East Java 2,680       2,427       2,666       2,609       2,034       1,076       2,249       Oil
JOB Pertamina - Salawati 6,506       4,123       4,621       2,881       1,895       1,398       3,571       Oil
JOB Pertamina - Medco Tomori Ltd 933         1,266       1,603       1,718       2,185       2,703       1,735       Oil
JOB Pertamina - Talisman (JM) Ltd -          -          -          -          3,891       4,765       1,443       Gas
Sub Total JOB PSC Onshore 10,181     7,863       8,984       7,278       10,166     10,142     9,102       Oil
B. JOB PSC Offshore
JOB Pertamina - Costa International Ltd 47          24          59          20          22          14          31          Gas
Total JOB PSC 10,228     7,888       9,042       7,298       10,188     10,156     9,133       
Production Sharing Contracts (PSC)
A. PSC Onshore
Exxon Oil Indonesia Ltd -          -          30          1,368       -          52,093     8,915       Gas
PT. Chevron Pacific indonesia 3,194       -          -          -          -          -          532         Oil
Citic Seram Energy Ltd 844         47          25          29          108         81          189         Oil
Conoco Phillips (Grissik) Ltd 1,406       1,023       768         556         1,047       548         891         Gas
Pearl Oil (Tungkal) Ltd 201         224         153         -          171         206         159         Oil
PT Medco E&P Indonesia (SS + CS) 1,727       2,583       3,185       1,685       632         824         1,773       Oil
PT Medco E&P Indonesia (Rimau) 3,416       2,462       1,005       680         38          442         1,341       Oil
PT Medo E&P Lematang 130         29          -          2,424       5,968       4,788       2,223       Gas
PT Medo E&P Tarakan 5            -          -          -          21          73          17          Oil
Kangean Energy Indonesia Ltd 172         109         65          53          46          532         163         Gas
PT Vico Indonesia 1,304       915         790         752         700         819         880         Gas
Petrochina International Bermuda Ltd 117         135         292         317         372         1,956       532         Oil
Petrochina International Jabung Ltd 11,799     32,437     31,043     34,853     28,010     30,705     28,141     Gas
Mobil Cepu Ltd na na 464         1,368       1,129       324         657         Oil
Sub Total PSC Onshore 24,316     39,965     37,820     44,085     38,242     93,391     46,303     Oil
B    PSC Offshore
Premier Oil Natuna Sea BV 1,227       1,071       677         628         851         1,293       958         Gas
Conoco Phillips Indonesia Ltd 3,233       3,175       3,118       3,167       1,872       1,195       2,626       Oil
Star Energy (Kakap) Ltd 5,354       2,818       3,385       2,423       1,223       805         2,668       Gas
Kondur Petroleum SA 1,440       2,827       5,181       1,487       1,136       1,374       2,241       Oil
PHE / BP West Java Ltd 1,719       1,717       3,251       2,120       4,189       1,583       2,430       Oil
CNOOC SES LTD 11,536     17,271     8,175       6,964       7,230       7,752       9,821       Oil
Kodeco Energy Ltd 1,068       417         1,295       1,427       853         1,494       1,092       Oil
Chevron Indonesia Company 2,773       1,552       1,456       1,639       1,035       2,271       1,788       Oil
Chevron Makassar Ltd 632         21          176         166         52          49          182         Oil
Total Indonesie 7,987       11,727     12,129     11,505     8,047       7,307       9,784       Gas
Camar Resources Canada 496         37          1,093       1,155       1,282       1,019       847         Oil
HESS (Indonesia Pangkah) Ltd 134         327         451         659         607         496         446         Gas
Santos (Madura Offshore) Pty Ltd 24          18          34          35          52          458         104         Gas
BP Tangguh na na 41,707     56,782     55,148     55,700     52,334     Gas
Sub Total PSC Offshore 37,623     42,977     82,127     90,158     83,577     82,795     69,876     Oil
Total PSC 61,939     82,942     119,948    134,244   121,818   176,186   116,179    
Total Indonesia 96,848     111,640    169,068   181,249   172,675   251,114    163,766   
Notes:Statusisstatusofthecompany-oilorgasproducer(SeeChapterVandVI)

COMPANY Status
Gas Flaring/Losses (mmscf)
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Appendix 4. Gas Flaring-to-Oil-Ratio by Company: mscf per Barrel
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Appendix 5. Gas Flaring to Gas Production Ratio by Company: mscf per mscf

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 0.09 0.07 0.11 0.11 0.11 0.19 0.12 Oil
A. JOB PSC Onshore
JOB Pertamina - Talisman (OK) Ltd 0.01 0.01 0.02 0.02 0.04 0.04 0.02 Oil
JOB Pertamina - Golden Spike 0.01 0.00 0.00 0.00 0.00 0.00 0.01 Oil
JOB Pertamina - Petrochina East Java 1.00 1.00 0.83 0.59 0.48 0.30 0.65 Oil
JOB Pertamina - Salawati 1.00 1.00 1.00 0.88 0.81 0.75 0.94 Oil
JOB Pertamina - Medco Tomori Ltd 1.00 1.00 1.00 1.00 1.00 0.95 0.99 Oil
JOB Pertamina - Talisman (JM) Ltd 0.00 0.16 0.11 0.13 Gas
Sub Total JOB PSC Onshore 0.58 0.56 0.60 0.51 0.27 0.18 0.35 Oil
B. JOB PSC Offshore
JOB Pertamina - Costa International Ltd 0.08 0.04 0.13 0.08 0.06 0.05 0.07 Gas
Total JOB PSC 0.56 0.54 0.59 0.50 0.27 0.18 0.35
Production Sharing Contracts (PSC)
A. PSC Onshore
Exxon Oil Indonesia Ltd 0.00 0.00 0.00 0.01 0.00 0.37 0.08 Gas
PT. Chevron Pacific indonesia 0.14 0.00 0.00 0.00 0.00 0.00 0.17 Oil
Citic Seram Energy Ltd 1.00 0.73 0.05 0.06 0.19 0.12 0.36 Oil
Conoco Phillips (Grissik) Ltd 0.01 0.00 0.00 0.00 0.00 0.00 0.00 Gas
Pearl Oil (Tungkal) Ltd 1.00 1.00 1.00 0.00 1.00 1.00 0.86 Oil
PT Medco E&P Indonesia (SS + CS) 0.06 0.10 0.10 0.04 0.01 0.02 0.05 Oil
PT Medco E&P Indonesia (Rimau) 0.57 0.40 0.24 0.23 0.01 0.15 0.32 Oil
PT Medo E&P Lematang 0.25 0.57 0.00 0.39 0.35 0.34 0.35 Gas
PT Medo E&P Tarakan 0.00 0.00 0.00 0.00 0.01 0.08 0.00 Oil
Kangean Energy Indonesia Ltd 0.01 0.01 0.01 0.01 0.00 0.01 0.01 Gas
PT Vico Indonesia 0.01 0.01 0.00 0.00 0.00 0.01 0.01 Gas
Petrochina International Bermuda Ltd 0.02 0.02 0.04 0.04 0.04 0.26 0.08 Oil
Petrochina International Jabung Ltd 0.11 0.32 0.30 0.32 0.29 0.31 0.28 Gas
Mobil Cepu Ltd 0.00 0.00 0.00 0.51 0.37 0.42 0.38 Oil
Sub Total PSC Onshore 0.03 0.05 0.04 0.05 0.04 0.11 0.05 Oil
B    PSC Offshore
Premier Oil Natuna Sea BV 0.02 0.02 0.01 0.01 0.01 0.02 0.02 Gas
Conoco Phillips Indonesia Ltd 0.02 0.02 0.02 0.01 0.01 0.01 0.01 Oil
Star Energy (Kakap) Ltd 0.16 0.10 0.16 0.10 0.06 0.07 0.11 Gas
Kondur Petroleum SA 0.48 0.64 0.79 0.50 0.43 0.50 0.60 Oil
PHE / BP West Java Ltd 0.01 0.01 0.03 0.02 0.04 0.02 0.02 Oil
CNOOC SES LTD 0.31 0.30 0.17 0.16 0.17 0.19 0.22 Oil
Kodeco Energy Ltd 0.05 0.03 0.03 0.02 0.01 0.03 0.03 Oil
Chevron Indonesia Company 0.04 0.02 0.02 0.03 0.01 0.04 0.03 Oil
Chevron Makassar Ltd 0.02 0.00 0.01 0.01 0.00 0.01 0.01 Oil
Total Indonesie 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Gas
Camar Resources Canada 1.00 0.08 0.92 0.96 1.00 1.00 0.90 Oil
HESS (Indonesia Pangkah) Ltd 0.01 0.01 0.02 0.04 0.03 0.02 0.02 Gas
Santos (Madura Offshore) Pty Ltd 0.00 0.00 0.00 0.00 0.00 0.02 0.00 Gas
BP Tangguh 0.00 0.00 0.51 0.15 0.14 0.13 0.16 Gas
Sub Total PSC Offshore 0.02 0.03 0.05 0.05 0.04 0.05 0.04 Oil
Total PSC 0.02 0.03 0.05 0.04 0.04 0.07 0.04
Total Indonesia 0.03 0.04 0.06 0.05 0.05 0.08 0.05

COMPANY Gas Flaring to Gas production ratio (mscf/mscf)
Status
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Appendix	6.		Share	of	Gas	Flaring	(%	of	total	gas	flaring)	by	Company

 

2007 2008 2009 2010 2011 2012
Pertamina and Partners 25.5% 18.6% 23.7% 21.9% 23.6% 25.8% 21.2%
A. JOB PSC Onshore
JOB Pertamina - Talisman (OK) Ltd 0.1% 0.0% 0.1% 0.0% 0.1% 0.1% 0.1%
JOB Pertamina - Golden Spike 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
JOB Pertamina - Petrochina East Java 2.8% 2.2% 1.6% 1.4% 1.2% 0.4% 1.2%
JOB Pertamina - Salawati 6.7% 3.7% 2.7% 1.6% 1.1% 0.6% 2.0%
JOB Pertamina - Medco Tomori Ltd 1.0% 1.1% 0.9% 0.9% 1.3% 1.1% 1.0%
JOB Pertamina - Talisman (JM) Ltd 0.0% 0.0% 0.0% 0.0% 2.3% 1.9% 0.8%
Sub Total JOB PSC Onshore 10.5% 7.0% 5.3% 4.0% 5.9% 4.0% 5.0%
B. JOB PSC Offshore
JOB Pertamina - Costa International Ltd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Total JOB PSC 10.6% 7.1% 5.3% 4.0% 5.9% 4.0% 5.0%
Production Sharing Contracts (PSC)
A. PSC Onshore
Exxon Oil Indonesia Ltd 0.0% 0.0% 0.0% 0.8% 0.0% 20.7% 4.9%
PT. Chevron Pacific indonesia 3.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3%
Citic Seram Energy Ltd 0.9% 0.0% 0.0% 0.0% 0.1% 0.0% 0.1%
Conoco Phillips (Grissik) Ltd 1.5% 0.9% 0.5% 0.3% 0.6% 0.2% 0.5%
Pearl Oil (Tungkal) Ltd 0.2% 0.2% 0.1% 0.0% 0.1% 0.1% 0.1%
PT Medco E&P Indonesia (SS + CS) 1.8% 2.3% 1.9% 0.9% 0.4% 0.3% 1.0%
PT Medco E&P Indonesia (Rimau) 3.5% 2.2% 0.6% 0.4% 0.0% 0.2% 0.7%
PT Medo E&P Lematang 0.1% 0.0% 0.0% 1.3% 3.5% 1.9% 1.2%
PT Medo E&P Tarakan 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Kangean Energy Indonesia Ltd 0.2% 0.1% 0.0% 0.0% 0.0% 0.2% 0.1%
PT Vico Indonesia 1.3% 0.8% 0.5% 0.4% 0.4% 0.3% 0.5%
Petrochina International Bermuda Ltd 0.1% 0.1% 0.2% 0.2% 0.2% 0.8% 0.3%
Petrochina International Jabung Ltd 12.2% 29.1% 18.4% 19.2% 16.2% 12.2% 15.5%
Mobil Cepu Ltd 0.0% 0.0% 0.3% 0.8% 0.7% 0.1% 0.4%
Sub Total PSC Onshore 25.1% 35.8% 22.4% 24.3% 22.1% 37.2% 25.6%
B    PSC Offshore
Premier Oil Natuna Sea BV 1.3% 1.0% 0.4% 0.3% 0.5% 0.5% 0.5%
Conoco Phillips Indonesia Ltd 3.3% 2.8% 1.8% 1.7% 1.1% 0.5% 1.4%
Star Energy (Kakap) Ltd 5.5% 2.5% 2.0% 1.3% 0.7% 0.3% 1.5%
Kondur Petroleum SA 1.5% 2.5% 3.1% 0.8% 0.7% 0.5% 1.2%
PHE / BP West Java Ltd 1.8% 1.5% 1.9% 1.2% 2.4% 0.6% 1.3%
CNOOC SES LTD 11.9% 15.5% 4.8% 3.8% 4.2% 3.1% 5.4%
Kodeco Energy Ltd 1.1% 0.4% 0.8% 0.8% 0.5% 0.6% 0.6%
Chevron Indonesia Company 2.9% 1.4% 0.9% 0.9% 0.6% 0.9% 1.0%
Chevron Makassar Ltd 0.7% 0.0% 0.1% 0.1% 0.0% 0.0% 0.1%
Total Indonesie 8.2% 10.5% 7.2% 6.3% 4.7% 2.9% 5.4%
Camar Resources Canada 0.5% 0.0% 0.6% 0.6% 0.7% 0.4% 0.5%
HESS (Indonesia Pangkah) Ltd 0.1% 0.3% 0.3% 0.4% 0.4% 0.2% 0.2%
Santos (Madura Offshore) Pty Ltd 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 0.1%
BP Tangguh 0.0% 0.0% 24.7% 31.3% 31.9% 22.2% 28.9%
Sub Total PSC Offshore 38.8% 38.5% 48.6% 49.7% 48.4% 33.0% 48.2%
Total PSC 64.0% 74.3% 70.9% 74.1% 70.5% 70.2% 64.1%
Total Indonesia 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

COMPANY Gas Flaring/Losses (Percent of Total)
Average
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Appendix 7. Estimated CO2 Emissions from Gas Flaring by Company: 2007-2012
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Appendix 8. Gas Flaring to BOE Ratio (mscf/BOE)

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 0.28 0.22 0.37 0.37 0.38 0.62 0.38
A. JOB PSC Onshore
JOB Pertamina - Talisman (OK) Ltd 0.02 0.02 0.04 0.03 0.07 0.09 0.04
JOB Pertamina - Golden Spike 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JOB Pertamina - Petrochina East Java 0.93 0.75 0.69 0.56 0.46 0.27 0.59
JOB Pertamina - Salawati 1.72 1.69 2.05 1.75 1.63 1.39 1.74
JOB Pertamina - Medco Tomori Ltd 0.68 1.08 1.50 1.78 2.24 2.89 1.60
JOB Pertamina - Talisman (JM) Ltd 0.00 0.00 0.00 0.00 0.75 0.51 0.60
Sub Total JOB PSC Onshore 0.89 0.78 0.88 0.71 0.71 0.57 0.74
B. JOB PSC Offshore
JOB Pertamina - Costa International Ltd 0.38 0.19 0.63 0.38 0.29 0.24 0.35
Total JOB PSC 0.89 0.77 0.88 0.71 0.70 0.57 0.74
Production Sharing Contracts (PSC)
A. PSC Onshore
Exxon Oil Indonesia Ltd 0.00 0.00 0.00 0.03 0.00 2.05 0.23
PT. Chevron Pacific indonesia 0.02 0.00 0.00 0.00 0.00 0.00 0.00
Citic Seram Energy Ltd 0.51 0.03 0.03 0.03 0.11 0.08 0.17
Conoco Phillips (Grissik) Ltd 0.03 0.02 0.01 0.01 0.02 0.01 0.02
Pearl Oil (Tungkal) Ltd 0.83 0.75 0.57 0.00 0.65 0.63 0.54
PT Medco E&P Indonesia (SS + CS) 0.21 0.32 0.36 0.15 0.06 0.08 0.18
PT Medco E&P Indonesia (Rimau) 0.31 0.26 0.12 0.10 0.01 0.07 0.17
PT Medo E&P Lematang 1.32 1.92 0.00 2.24 2.01 1.95 2.01
PT Medo E&P Tarakan 0.00 0.00 0.00 0.00 0.02 0.06 0.01
Kangean Energy Indonesia Ltd 0.05 0.05 0.02 0.02 0.02 0.05 0.04
PT Vico Indonesia 0.03 0.02 0.02 0.02 0.02 0.03 0.03
Petrochina International Bermuda Ltd 0.04 0.04 0.07 0.08 0.10 0.59 0.15
Petrochina International Jabung Ltd 0.47 1.32 1.27 1.37 1.21 1.33 1.16
Mobil Cepu Ltd na 0.00 0.38 0.19 0.14 0.04 0.12
Sub Total PSC Onshore 0.07 0.12 0.11 0.13 0.12 0.30 0.14
B    PSC Offshore
Premier Oil Natuna Sea BV 0.12 0.11 0.07 0.06 0.08 0.09 0.09
Conoco Phillips Indonesia Ltd 0.08 0.06 0.06 0.05 0.03 0.03 0.05
Star Energy (Kakap) Ltd 0.64 0.39 0.69 0.46 0.25 0.24 0.47
Kondur Petroleum SA 0.40 0.70 1.16 0.46 0.37 0.44 0.62
PHE / BP West Java Ltd 0.06 0.06 0.12 0.07 0.14 0.06 0.09
CNOOC SES LTD 0.46 0.64 0.34 0.31 0.36 0.42 0.43
Kodeco Energy Ltd 0.15 0.08 0.10 0.08 0.06 0.12 0.09
Chevron Indonesia Company 0.12 0.07 0.07 0.08 0.05 0.12 0.08
Chevron Makassar Ltd 0.07 0.00 0.02 0.03 0.01 0.02 0.03
Total Indonesie 0.04 0.06 0.06 0.06 0.04 0.05 0.05
Camar Resources Canada 1.95 0.18 2.54 2.62 2.16 1.58 1.98
HESS (Indonesia Pangkah) Ltd 0.04 0.05 0.08 0.17 0.13 0.07 0.09
Santos (Madura Offshore) Pty Ltd 0.00 0.00 0.00 0.01 0.01 0.08 0.02
BP Tangguh na na 2.87 0.86 0.79 0.75 0.93
Sub Total PSC Offshore 0.10 0.11 0.20 0.20 0.20 0.22 0.21
Total PSC 0.09 0.11 0.16 0.17 0.16 0.25 0.18
Total Indonesia 0.12 0.13 0.20 0.20 0.20 0.31 0.21

COMPANY Gas Flaring to BOE Ratio (mscf/BOE)
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Appendix 9. CO2 Emissions based on GFBOE (kilograms/BOE)

 

2007 2008 2009 2010 2011 2012 Average
Pertamina and Partners 14.51 11.01 19.11 18.85 19.34 31.51 19.30
A. JOB PSC Onshore
JOB Pertamina - Talisman (OK) Ltd 1.16 1.03 2.07 1.46 3.44 4.61 2.25
JOB Pertamina - Golden Spike 0.17 0.00 0.00 0.00 0.00 0.00 0.04
JOB Pertamina - Petrochina East Java 47.31 38.47 35.23 28.56 23.68 13.56 29.85
JOB Pertamina - Salawati 87.54 86.29 104.63 89.45 83.14 71.09 88.92
JOB Pertamina - Medco Tomori Ltd 34.75 54.89 76.63 90.66 114.03 147.28 81.77
JOB Pertamina - Talisman (JM) Ltd 0.00 0.00 0.00 0.00 38.32 26.11 30.43
Sub Total JOB PSC Onshore 45.47 39.72 45.07 36.35 36.05 29.16 37.63
B. JOB PSC Offshore
JOB Pertamina - Costa International Ltd 19.23 9.87 32.29 19.40 14.77 12.13 17.91
Total JOB PSC 45.19 39.36 44.96 36.26 35.94 29.10 37.49
Production Sharing Contracts (PSC)
A. PSC Onshore
Exxon Oil Indonesia Ltd 0.00 0.00 0.04 1.78 0.00 104.62 11.65
PT. Chevron Pacific indonesia 1.03 0.00 0.00 0.00 0.00 0.00 0.19
Citic Seram Energy Ltd 26.19 1.74 1.34 1.75 5.64 4.18 8.50
Conoco Phillips (Grissik) Ltd 1.68 1.04 0.64 0.43 0.86 0.45 0.79
Pearl Oil (Tungkal) Ltd 42.09 38.19 29.14 0.00 33.28 31.90 27.53
PT Medco E&P Indonesia (SS + CS) 10.50 16.53 18.53 7.78 3.00 3.94 9.42
PT Medco E&P Indonesia (Rimau) 15.93 13.44 6.35 5.12 0.30 3.60 8.56
PT Medo E&P Lematang 67.17 98.06 0.00 114.30 102.72 99.41 102.69
PT Medo E&P Tarakan 0.15 0.00 0.00 0.00 0.91 3.20 0.61
Kangean Energy Indonesia Ltd 2.63 2.35 1.25 1.24 0.86 2.56 2.09
PT Vico Indonesia 1.77 1.27 1.13 1.07 1.13 1.34 1.29
Petrochina International Bermuda Ltd 1.89 1.99 3.63 4.25 4.97 30.31 7.52
Petrochina International Jabung Ltd 24.04 67.51 64.71 69.90 61.79 67.74 59.11
Mobil Cepu Ltd na 0.00 19.62 9.64 6.92 1.99 6.03
Sub Total PSC Onshore 3.60 6.11 5.77 6.64 6.14 15.25 7.13
B    PSC Offshore
Premier Oil Natuna Sea BV 6.03 5.56 3.40 3.04 3.97 4.48 4.40
Conoco Phillips Indonesia Ltd 3.83 2.83 2.91 2.74 1.73 1.38 2.56
Star Energy (Kakap) Ltd 32.63 19.90 35.42 23.61 12.88 12.20 24.08
Kondur Petroleum SA 20.48 35.65 58.99 23.55 18.82 22.51 31.86
PHE / BP West Java Ltd 3.07 2.90 6.06 3.78 7.20 3.26 4.40
CNOOC SES LTD 23.55 32.59 17.34 15.81 18.55 21.33 21.95
Kodeco Energy Ltd 7.82 4.10 5.35 3.97 2.90 6.01 4.74
Chevron Indonesia Company 6.23 3.37 3.63 4.11 2.30 5.87 4.22
Chevron Makassar Ltd 3.80 0.12 1.17 1.39 0.57 1.25 1.48
Total Indonesie 1.96 2.86 2.96 2.91 2.27 2.61 2.60
Camar Resources Canada 99.61 9.41 129.37 133.48 110.03 80.51 100.99
HESS (Indonesia Pangkah) Ltd 2.04 2.63 4.03 8.53 6.50 3.55 4.37
Santos (Madura Offshore) Pty Ltd 0.24 0.11 0.20 0.35 0.63 4.13 0.86
BP Tangguh na na 146.38 43.67 40.25 38.08 47.38
Sub Total PSC Offshore 5.14 5.52 10.36 10.18 9.99 11.30 10.52
Total PSC 4.37 5.75 8.22 8.54 8.22 12.93 9.03
Total Indonesia 6.02 6.76 10.02 10.05 10.04 15.66 10.63

COMPANY CO2 Emissions Based on Gas Losses to BOE Ratio (kilograms/BOE)
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