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Abstract 

Greenhouse Gas (GHG) emissions are gases released into the atmosphere from various human activities on earth 

which cause a greenhouse effect in the atmosphere. These greenhouse gases are carbon dioxide (CO2), sulfur 

dioxide (SO2), nitrogen monoxide (NO), nitrogen dioxide (NO2), methane gas (CH4), and chlorofluorocarbons 

(CFC). Carbon gas as the main pollutant is produced from burning oil, coal and other organic fuels. To reduce 

this negative impact, each country then ratified the Paris Agreement and committed to keeping the temperature 

increase to less than 2 degrees Celsius. In this regard, each country targets reducing GHG emissions, especially 

carbon, within a certain period of time. The Indonesian government has set a target to reduce carbon emissions 

from all sectors by 2030 by 29 percent with its own efforts or up to 41 percent with funding assistance from 

abroad. In the 41% reduction target, the government hopes to collaborate with developed countries that have 

high levels of carbon emissions, through a "carbon trading" mechanism. This research explains the 

implementation of policies to reduce Green House Gas (GHG) emissions using the Edwards III approach. The 

indicators are Communication, Disposition, Resources and Bureaucratic Structure. The research method used is 

qualitative, descriptive analysis type. Data collection through literature study. Data was obtained from e-books, 

journals and articles 
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INTRODUCTION 

 

With its large population and status as a developing country, Indonesia tends to need 

more energy. From IDR 1,964 trillion in 2007 to IDR 2,463 trillion in 2011, Indonesia's GDP 

grew by 5.82 percent per year (Utaminingsih & Hidayah, 2019). With an average annual 

population growth rate of 1.45 percent between 2007 and 2011, Indonesia has a population of 

241.1 million people. In contrast, from 2007 to 2011, crude oil prices rose by an average of 

11.45% per year, from 72.31 US dollars per barrel to 111.55 US dollars per barrel. However, 

from 2006 to 2014, subsidized premium prices rose evenly. -an average of 4.7 percent per year, 

from IDR 4,500 per liter to IDR 6,500 per liter (Tomo & Brunner, 2022). 

Indonesia is expected to experience rapid economic growth, with an average annual 

growth rate of around 6% between 2006 and 2030. It is estimated that energy consumption will 

increase approximately fourfold, from 815 million BOE (barrels of oil equivalent) in 2005 to 

3629 million SBM in 2030, in order to maintain the rate of economic expansion. The energy 

intensity - GDP ratio has not increased significantly, and overall(Ministry of Energy and 

Information Technology, 2020), Indonesia's energy intensity - GDP ratio is much higher 

compared to industrial countries. This is caused by the low efficiency of energy consumption in 

Indonesia as a developing country. 

In 2005, transportation became the third largest energy user with a growth rate of 9% per 

year, and in 2030 it will become the largest energy user. In 2006, the industry that uses the most 

fossil energy will be second with a growth rate of 6% per year(Anggraeni, 2015a). 

Due to limited supply, petroleum will remain the main national energy source until 2030, with a 

biomass contribution of around 55%, an increase from the 2005 contribution of 37%(Chaerul et 
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al., 2020). However, without biomass, the contribution of petroleum in 2030 will be almost the 

same as in 2005, and the use of biomass as fuel will be replaced by more efficient and practical 

energy sources (Prasetyo & Windarta, 2022). 

From a supply perspective, Indonesia has a lot of energy resources, both non-renewable 

and renewable resources. However, research on these resources focuses more on non-renewable 

fossil resources, while renewable resources are still underutilized. This condition causes the 

availability of fossil energy, especially crude oil, to become increasingly scarce(Anggraeni, 

2015b). According to the Ministry of Energy and Mineral Resources, Indonesia is now a net 

importer of crude oil and its derivative products. Indonesia's energy resources can only be 

produced or will run out in 22 years, gas in 53 years and coal in 83 years(Ministry of Energy and 

Mineral Resources, 2020).On the other hand, renewable energy has enormous potential, but is 

still not utilized optimally. The new installed capacity is 6,057 MW, with a usable water energy 

capacity reaching 75,000 MW(Ministry of Energy and Mineral Resources, 2016). 

In general, it is thought that rising oil prices will encourage diversification with cheaper 

fuels such as coal and natural gas. Apart from that, this will also open up opportunities to utilize 

environmentally friendly renewable energy resources, which will reduce environmental 

pollution, including greenhouse gas emissions. The use of such resources will result in a sharp 

increase in CO2 emissions from 117 million tons in 2006 to around 582 million tons in 

2030(KLHK, 2020). 

Indonesia does not have an obligation to reduce greenhouse gas emissions because it is 

not included in the "Annex I" or "Annex II" group of countries. However, as a country that 

ratified the Kyoto Protocol, Indonesia must report the amount of its emissions and help 

developed countries reduce emissions through the green development mechanism 

(CDM).(Swastika, 2014). This program can encourage the use of environmentally friendly 

renewable energy3). In this regard, energy programs that have the potential to be applied through 

the CDM mechanism need to be prepared, developed and socialized(Kurnia W. et al., 2022). 

 

 

RESEARCH METHODS 

 

The success of implementing greenhouse gas (GHG) emissions policies will be 

determined by many variables or factors, and each of these variables is interconnected with one 

another. However, in this study the author assumes that each of these variables, without being 

related to each other, directly influences the implementation of greenhouse gas (GHG) emission 

reduction policies (Ampri, 2013). To enrich understanding of the various variables involved in 

implementing policies to reduce greenhouse gas (GHG) emissions, therefore in this research the 

author chose the approach proposed by Edwards III, namely communication, resources, 

disposition and bureaucratic structure. The research method used is qualitative, descriptive 

analysis type. The data used is secondary data obtained from literature study techniques in the 

form of books(e-books), papers and journal online. 

 

 

RESULT AND DISCUSSION 

 

Sources of greenhouse gas emissions fall into two categories: sources produced by 

humans (man-made sources) and natural sources (natural sources). These sources are divided 

into countable and non-countable categories, known as fugitive sources. To meet human needs 

in various economic sectors, burning carbon from fossil energy (natural gas, oil and coal) is the 

main cause of emissions caused by human activities (Dewa & Sejati, 2019). Because there is no 
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clear evidence, forest fires are usually difficult to prove. This paper provides calculations for 

carbon dioxide emissions resulting from the use of fossil energy sources 2 in various parts of the 

business. This calculation is also adjusted to the type of energy used (Danar & Wahyu, 2019). 

Greenhouse gases (GHG) are gases in the atmosphere that can cause a greenhouse effect 

which can cause an increase in the earth's temperature. The types of gas that are classified as 

GHG are:carbon dioxide (CO2), Nitrogen oxide(N2O),Methane(CH4), Sulfurheksaflorida (SF6) 

perfluorocarbon(PFCs) andhydrofluorocarbon (HFCs) (Ayuvitari & Wijayanti, 2022). This gas 

actually naturally appears in the environment, but can also arise from human activities. If GHGs 

are not controlled, they can increase the earth's temperature or global warming. The global 

average temperature at the Earth's surface has increased by 0.74 ± 0.18 °C (1.33 ± 0.32 °F) over 

the last hundred years(Ramdhani et al., 2019). Intergovernmental Panel on Climate Change 

(IPCC) concluded that, "most of the increase in global average temperatures since the mid-20th 

century is likely due to increasing concentrations of greenhouse gases due to human activities" 

(Amheka & Higano, 2015). Industrial activities are human activities that contribute to GHG 

concentrations in the atmosphere. Indonesia is in 6th place with carbon dioxide emissions of 1.98 

billion tons of CO2 emissions per year. GHG contribution consists of: 1. Forestry and peatlands 

58%; 2. Energy 24%; 3. Waste 11%; 4. Industry 2%; 5. Agriculture 5%. 

Communication 

a. Communication Process Between Related Parties 

Presidential Regulation of the Republic of Indonesia number 61 of 2011 concerning the 

National Action Plan for Reducing Greenhouse Gas Emissions was issued by the government 

as a policy and concrete action target in the field to support a reduction in emission levels of 

26% or for the forestry sector 14% by 2020(Kramawijaya & Dewi, 2017). Presidential Decree 

61 needs to be supported because quantitative targets for reducing emissions for each sector 

have been determined, where the forestry sector is grouped into the forestry and peatland 

sectors. Thus, RAN-GRK is a binding regulation and contains work plans for implementing 

various activities that directly and indirectly reduce greenhouse gas emissions in accordance 

with national development targets.(Chaerul et al., 2016). The contents of Presidential Decree 

61 show general regulations regarding efforts to reduce emissions. RAN-GRK consists of 

core activities and supporting activities. RAN-GRK activities cover the following areas: a. 

Agriculture; b. Forestry and peatlands; c. Energy and transportation; d. Industry; e. Waste 

management; and f. Other supporting activities(Regulation of the President of the Republic 

of Indonesia No. 61 of 2012 on the National Action Plan for Reducing Greenhouse Gas 

Emissions, 2011).  

RAN-GRK is a guideline for: a. Ministries/institutions to carry out planning, 

implementation, as well as monitoring and evaluation of GHG emission reduction action 

plans, b. Regional government in preparing RAD-GRK, and c. become a reference for the 

community and business actors in planning and implementing GHG emission reduction. To 

reduce GHG emissions in each provincial region, the Governor must prepare RAD-

GRK(Wieddya et al., 2017). The preparation of RAD-GRK must therefore be guided by 

RAN-GRK and regional development priorities. 

The attachment to the Presidential Decree shows that there are many supporting activities 

that cannot be directly quantified into emission reduction target figures. Several assumptions 

are needed so that supporting activities can be quantified in the form of emission reductions, 

namely: 

a. Area or volume as activity data 

b. Carbon stock or carbon potential from the area or volume of activities 

c. The amount of emissions or absorption is compared with BAU (business as usual) if these 

activities are not carried out 
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For example, in the formation of a KPH, the quantification of emission reductions can 

only be calculated based on the assumed area of the KPH formed, the assumed carbon stock 

of the KPH and how much area or volume of wood (logging) will occur if the KPH is not 

formed. Quantifying supporting activities will require many assumptions which result in low 

accuracy of emission reduction calculations. 

In implementing emission reduction activities, apart from supporting activities, activities 

are needed that can directly reduce emissions. Activities that can directly reduce emissions 

are planting activities (creating plants) as well as activities to prevent deforestation and 

degradation. Further information about direct emission reduction activities is needed so that 

the implementation of RAN GRK can achieve maximum results(ESDM, 2020). 

b. Communication media 

The Directorate General of EBTKE carries out two main activities: first, holding seminars, 

workshops, displaying advertisements about energy savings in newspapers and electronic media, 

brochures, bulletins; second, holding a national level Energy Saving Competition (Saharjo, 

2022). The 2013 National Energy Efficiency Award has the following benefits: First, for the 

Government, it is an effective tool to promote energy efficiency and conservation in the industrial 

and building sectors(Wicaksono & Nugroho, 2023). Second, for competition participants, they 

will receive national recognition from the government, professional associations, stakeholders in 

the industrial and building sector, and academics as buildings or industries that have successfully 

implemented energy efficiency and conservation efforts by producing results in reducing energy 

consumption without disrupting productivity. (Margono et al., 2022). This statement shows that 

the national energy efficiency award is a communication medium related to effective energy 

conservation (Muryani, 2020). 

Resource 

a. Human Resources 

The Director General of EBTKE was authorized by the Minister of Energy and Mineral 

Resources to form an Energy Management Monitoring Team, but to date this has not been 

formed. The Director General of EBTKE plans to form a team with private energy 

management experts as members. This shows that employees of the Conservation Directorate 

(Purnamasari et al., 2019). 

b. Financial Resources 

Implementation of Presidential Decree No.61/2011 for Reducing GHG Emissions is an effort 

with a broad scope & across sectors; requires large-scale costs that must be spent every year. 

The government has achieved its emission reduction target by 2020. From the 2012 APBN, 

the budget related to RAN-GRK activities reached around IDR 15.9 trillion. The Mitigation 

Fiscal Framework study shows that financing from APBN and APBD sources alone is not 

enough, because it can only reduce approximately 15% of emissions from the RAN-GRK 

target in 2020, the remaining 85% must be financed from other sources (Ampri, 2013) . 

The sources of funds from the central government: 

● Sectoral funds for K/L expenditure from grant funds 

● Deconcentration funds for K/L expenditure from grant funds 

● Co-administration funds for K/L expenditure from grant funds 

Sources of funds from domestic & foreign revenues: 

● Special allocation funds (DAK) for the environment/GHG emissions 

● Regional grants to finance certain activities 

● Regional incentive funds (DID) for certain performance achievements 

Monetary scheme for financing GHG emission reduction: 

● Public funds 

a. Limited government budget 
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b. Used to“leveraging”(baiting & encouraging) private investment 

● Private funds 

a. Required for investment in facilities & infrastructure 

b. Fiscal and non-fiscal incentives are needed 

c. The role of K/L regarding the formulation of criteria & indicators 

Disposition 

a. Performance Criteria and Greenhouse Gas (GHG) Emission Targets 

As one of the strategies to achieve the target of reducing emissions from the energy sector, 

the Directorate General of New, Renewable Energy and Energy Conservation is presenting a 

new category of innovation at the Subroto Award for Energy Efficiency (PSBE) in 2021. 

Category C, Reducing and Trading Carbon Emissions in Power Plants which is a 

breakthrough as well as a tactic to meet the energy sector's emissions reduction target of 314 

- 398 million tons of CO2e. This calculation refers toParis Agreementwhich targets 

appropriate reduction in Green House Gas (GHG) emissionsNationally Determined 

Contributions (NDC)in 2030, namely 29% ofBusiness as Usual/BaU (with its own 

capabilities) and 41% of BaU (with international assistance) (EBTKE Public Relations, 

2022). 

b. Incentives 

The Ministry of Energy and Mineral Resources provides energy audit services through the 

energy conservation partnership program, which is a form of government incentive in the field 

of energy conservation. According to the Directorate of Energy Conservation (2014), the 

Ministry of Energy and Mineral Resources provided cost incentives for energy audits 

amounting to 91.9 billion rupiah to 786 energy users in the industrial and building sectors 

through this program during the period 2006 to 2012. 579 participants of this program during 

the period 2009 to 2012 has carried out investments based on the results of an energy audit 

with an investment cost of 982.4 billion rupiah. Based on the results of the energy audit, the 

total energy savings potential is 1,996.9 billion rupiah. This statement shows that the total 

energy savings potential is higher than investment costs and energy audit costs (EBTKE, 

2021). 

Bureaucratic Structure 

a. Standard Operational Procedures (POB) 

Knowing energy management methods is very important for implementing energy 

conservation policies through energy management. Therefore, PP no. 70/2009 and Minister 

of Energy and Mineral Resources Regulation No. 14/2012 already includes standard operating 

procedures without POB guidelines. POB regarding energy management is listed in articles 

12 to 13 of PP No. 70/2009 and articles 3 to 11 PP no. 14/2012; POB incentives are listed in 

article 15 of Minister of Energy and Mineral Resources Regulation No. 14/2012; and POB 

disincentives are listed in articles 22 to 26 PP No. 70/2009 and article 16 of Minister of Energy 

and Mineral Resources Regulation no. 14/2012. This POB has not been implemented to date. 

b. Coordination Between Organizations Regarding Green House Gas (GHG) Emissions 

The government's seriousness in reducing greenhouse gas emissions is demonstrated by 

building a partnership with one of the international energy organizations, namely the 

International Renewable Energy Agency (Irena).(EBTKE, 2021). Based on the signed 

agreement, Irena will prepare a comprehensive energy transition roadmap, identifying key 

policy actions, technological solutions and industrial development programs to achieve 

medium and long-term renewable energy goals and targets, as well as decarbonization goals 

in Indonesia. The cooperation also includes an assessment of the socio-economic benefits of 

the energy transition with an emphasis on the creation of new value chains, job creation and 

enhancement. Under the partnership, Irena and Indonesia will work closely on a new 
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ambitious roadmap in line with the Paris Agreement's goals for a clean global economy by 

2050. Irena will also facilitate access to climate finance and investment in renewable energy 

through discussions and dialogue on investment de-risking, development of project networks, 

support for project preparation, including through the Coalition for Sustainable Energy 

Access and the Climate Investment Platform Initiative(Ridwan, 2011). 

 

 

CONCLUSION 

 

With the Presidential Decree of the Republic of Indonesia number 61 of 2011 concerning 

the National Action Plan for Reducing Greenhouse Gas Emissions, it was issued by the 

government as a policy and real action target in the field to support a reduction in emission levels 

of 26% or for the forestry sector 14% by 2020. This Presidential Decree 61 needs to be supported 

because quantitative targets for reducing emissions for each sector have been determined, where 

the forestry sector is grouped into the forestry and peatland sectors. Thus, RAN-GRK is a binding 

regulation and contains work plans for implementing various activities that directly and indirectly 

reduce greenhouse gas emissions in accordance with national development targets.  

Thus, the implementation of policies to reduce greenhouse gas emissions is running as it 

should. This can be seen from several indicators of policy implementation put forward by 

Edwards III, namely communication, resources, disposition and bureaucratic structure. 
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