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Abstract: A major energy transformation is required to prolong the rise in global temperature below 2 ◦C. The 

Indonesian government (GoI) has set a strategy to gradually remove fuel subsidies to meet its 2050 ambitious 

energy targets. Using a recursive dynamic computable general equilibrium (CGE) model, the present study aimed 

to determine whether or not the current energy subsidy reforms would meet the targets of both energy mix and 

energy intensity. It also incorporated the environmental aspect while developing a source of a detailed database in 

the energy sector. The energy subsidy reform policy (followed by an increase in infrastructure and renewable 

energy investments) could be the most appropriate alternative policy if the government aims to reduce energy 

intensity and emission, as well as improve energy diversification without pronounced reductions in the sectorial 

and overall economy. However, all simulations suggested that the removal of energy subsidy does not enough in 

attaining the targeted energy mix and energy intensity goals. Thus, the Indonesian government should also 

introduce progressive programs in renewable energy  

Keywords: Energy Subsidy; Energy Intensity; Energy Mix; Environment; Renewable Energy; Computable General 

Equilibrium 

--------------------------------------------------------------------------------------------------------

I INTRODUCTION 

Energy transition, from fossil-based to zero-carbon energy, 

has been a tremendous global concern in the Paris 

Agreement objectiveZi , as energy consumption is the most 

significant contributor to the increasingly growing 

emission. The transformations towards renewable energy 

and energy efficiency are essential strategies required for 

carbon reduction . Countries implement various 

measurements to encourage energy transition. In developed 

countries, energy pricing systems (such as energy or fuel 

taxation and emission trading system (ETS)) are commonly 

used market strategies to encourage citizens and investors 

to favor clean energy over polluting one . However, 

sustained implementation of fossil energy subsidies in 

developing countries is a significant barrier to a clean 

energy system and needs to be overcome in the first place. 

The removal of energy subsidies will discourage fossil 

energy consumption, while the collected funds can be used 

for financing other social securities or clean energy 

transition programs. Thus, the removal of energy subsidy is 

heavily encouraged in developing countries. 

 

Indonesia, as the fourth-largest carbon emitter in the world, 

is a significant contributor to global CO2 emission. 

Consequently, it has been carrying out energy subsidy 

reform Currently, Indonesia’s energy mix is primarily 

dominated by fossil energy, such as coal, oil and gas , 

contributing to 91.6% of primary energy mix (while 

renewable only contribute to 8.4%) . The Indonesian 

Government (GoI) has set aspiring targets under 

government regulation No. 79/2014 to reduce the oil share 

in the primary energy mix (up to 30%) in 2025. Renewable 

energy share is also targeted to increase up to 31% in 2050, 

shifting the Indonesian dependency on fossil-based energy. 

Furthermore, the Goi also aimed at an annual energy 

intensity reduction of 1% by 2025i. Besides its concerns 

with renewable power plant investment and diverse 

sectorial energy efficiency strategies, the government uses 

energy subsidy reform as primary measures to overcome 
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challenges. As Indonesia plays an essential role in 

environmental issues, the success of its energy 

transformation will be a tremendous step in global energy 

objectives; increasing renewable energy share by two thirds 

and decreasing energy intensity by two thirds by 2050. 

These energy targets are suggested by IRENA as a 

necessary step to keep in track with Paris Agreement target; 

keeping earth temperature rise below 2 degree Celsius. 

As an initial effort in 2015, the Goi reduced by half the total 

amount of energy subsidy disbursement compared to the 

total energy subsidy in 2014i . Goi also kept a strong 

commitment to gradually reducing energy subsidies on fuel 

and electricity. However, the current progress of the 

corresponding measures seemed not in line with the 

national energy goals. In 2015, the total contribution of 

fossil fuel energy exceeded 94% and remained constant 

within the last five years. Meanwhile, the trend  in energy 

intensity has worsened since 2011. Consequently, the 

energy subsidy reform strategy seemed inadequate in 

improving energy efficiency along with the additional 

capacity of renewable energy (up to 200%) in less than 10 

years. Thus, an assessment is needed to verify this 

presumption through policy evaluation. 

Subsidy reform impact analysis has been widely measured 

in other developing countries . In Indonesia, it has been 

analyzed through various focuses, such as macroeconomic 

indicators, household income, poverty and income 

inequality. In addition, Yusuf et al. extended the analysis by 

estimating the impact of energy subsidy removal on the 

regional economic performance at the provincial level. 

Nonetheless, the critical question of whether or not it could 

lead Indonesia to the targeted energy mix and energy 

intensity goals has not been answered. 

This study attempts to measure the impact of removing 

energy subsidies to macroeconomic and environmental 

indicators through the recursive dynamic computable 

general equilibrium (CGE) model. The CGE model has 

been extensively utilized to carry out a wide variety of 

policy simulations. including subsidy reforms . Five energy 

policy options were simulated, mainly focusing on the ways 

of reallocating funds from subsidies to various investment 

options, including infrastructure (in general) and renewable 

energy (geothermal power plant). Ideas of reallocating 

savings from subsidy reform to clean energy transition 

(generally called ―swap‖) are assumed to magnify the 

contributions to long-term permanent emission reductions, 

the economy and job. In addition, the ambitious Indonesian 

target towards infrastructure development and the 

tremendous potential of geothermal reserves made these 

two policies the best possible choices for investment 

options. Indonesia has approximately 40% of the world’s 

geothermal resources (or equal with 28,617 MW) despite 

only utilizing tiny parts of iti. The Government plans to 

achieve around 6000 MW of installed geothermal power 

capacity by 2020, more than a fourfold increase compared 

to 2012 capacity of 1335 MWi. 

In contrast to the existing literature, this study provides 

clear contributions as follows (1) An Input–Output (IO) 

with detailed energy (including renewable) sectors was 

developed in addition to the Social Accounting Matrix 

(SAM) data provided by the Indonesian Central Bureau of 

Statistics. The standard IO only lays out the aggregated data 

on energy. Thus, comprehensive data on energy by sector 

(including renewable energy) can be constructed which 

were absent in most previous studies on energy modeling in 

Indonesia. In addition, the electric power plant was 

disaggregated by types allowing for further analysis of the 

alternative sources of renewable energy.  

Their subsidy mostly focused on its impact on the welfare 

and distribution effects . This approach can identify how 

subsidy cut can contribute not only to macroeconomic 

indicators, but also to energy diversification; and the 

present study focuses on geothermal energy and measures 

the impact on CO2 emission rarely assessed in previous 

Indonesian literature. This issue is crucial since Indonesia is 

one of the most significant contributors to CO2 emission. 

II LITERATURE STUDIES 

Both receding production costs and relieving the burden of 

increasing prices on consumers were carried through energy 

subsidy designed to favor the production of goods and 

services . However, energy subsidies may adversely affect 

price signals and lead to the misallocation of resources. 

According to the partial equilibrium theory, the subsidies 

will expand the quantity and reduce the prices. The 

alternations in the price will be lower than the subsidy ithe 

level of price alternations will solely depend on the 

elasticity of demand and supply curves. In the presence of 

an inelastic demand curve, the price will decline along with 

the value of the subsidy. 

 Some studies demonstrated that the lack of improvements 

in energy diversification and energy intensity was primarily 

caused by the existence of natural resource misallocation  

Even though the energy subsidy is justified as encouraging 

the production of goods and services, its effects on the 

overconsumption of subsidized energy (inefficiency in 

budget allocation and encouragement of carbon emission) 

outdraw its positive effects. Thus, the extent to which the 

subsidy cut affects the macroeconomic and energy 

indicators has been extensively discussed in many 
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developing countries. Diverse methods were applied to 

identify the impacts of energy subsidy reform, including 

econometrics  partial equilibrium analysis or numerical 

model analysis and mostly general equilibrium analysis. 

The application of a general equilibrium model, such as 

CGE, considered all economic sectors. Hence, it represents 

a comprehensive analysis of the effects of a shock or 

external change on the economy as a whole or a specific 

sector  The partial equilibrium theory cannot solely explain 

the impact of subsidies on the allocation of resources. This 

issue needs to be addressed through the theory of general 

equilibrium, including the concept of Pareto optimum since 

it can assess the existence of natural resource misallocation. 

Therefore, it is a common and reliable method to identify 

policy impacts. 

Most of the studies on subsidy reform are concerned with 

the welfare and poverty impacts, especially low-income 

people, aside from additional assessment in emission or 

energy indicators (see Table 1). To conclude, all of the 

studies revealed that subsidy reform would negatively 

impact the economy. The government must compensate for 

these adverse effects by considering complementary 

policies such as social security, cross-subsidy or targeted 

cash transfer as policy implications for energy subsidies.. 

However, other studies also suggested that the subsidy may 

be reallocated to improve energy efficiency or encourage 

energy transition, while also reducing emissions, since it 

contributes to long-term permanent emission reductions and 

the economy compared to social security transfer. 

Nonetheless, this type of strategy has not been empirically 

assessed in any energy subsidy studies  to date. 

III METHODS 

The present study used the Indonesian single-country 

Recursive Dynamic CGE Model which was based on 

ORANIG-RD developed by Horridgei. The model was 

improved by adding energy substitution and carbon 

emission system features to adequately analyze the energy 

policy. The energy substitution feature was adopted from 

Wianwiwat & Asafu-Adjayei, allowing substitutions among 

commodities (inter-energy substitution) and between capital 

and energy (capital-energy substitution). This feature was 

absent in the standard CGE model as energy commodities 

were treated as fixed input proportions. Meanwhile, the 

addition of the carbon emission system enhanced the model 

capability of running specific shock on carbon tax and 

examining the environmental impact of CO2 emission. 

The model followed the standard ORANIG-RD procedure 

for the recursive-dynamic mechanism to work, including (i) 

capital accumulation, () investment adjustment and (i) 

employment–wage adjustment. In the first mechanism, 

there were stock–flow relations between capital stock, 

capital investment and capital depreciation. Meanwhile, the 

investment was driven by the rate of profit in each sector in 

the second mechanism. Lastly, the real wage would rise if 

employment exceeded the predetermined trend. 

 Figure 1. Production structure. Source: Horridge, modified 

by authors. 



|| Volume 6 || Issue 3 || March 2021 ||                    ISO 3297:2007 Certified                   ISSN (Online) 2456-3293 

IMPACT FACTOR 5.856       WWW.OAIJSE.COM      DOI 0.51397/OAIJSE03.2021.00013    68 

At the next lower level, Wianwiwat & Asafu-Adjaye’s  

method was used to account for the inter substitution 

between capital and energy. The CES function was used to 

accommodate the inter substitution between capital and 

energy in the long run. At the lower level, the energy 

composite was obtained by combining energy inputs using 

CES function at two nesting levels to minimize the 

production cost. At the first level, energy input was nested 

according to types; (i) fuel, () electricity,(i) LPG and (iv) 

gas. At the second level of energy nesting, fuel was a 

composite of diesel and gasoline-type fuel. At the same 

time, electricity was a composite of electricity in generator 

type, including coal, gas, geothermal, hydro and diesel 

power plants. The energy nesting also applied to the 

households’ demand for energy. 

Structure of Household Demand 

From the demand viewpoint, households will maximize 

their utility subject to budget constraint. Thus, the 

allocation of expenditure between commodities is a linear 

expenditure system (LES) derived from the Klein–Rubin 

function (Horridge). The total household demand was 

added to the subsistence and luxury demands using that 

function. Next, the proportion of imported and domestic 

goods was consolidated with a CES function. 

Database 

The databases were consolidated from the latest available 

Indonesian input-output (IO) Table and the updated social 

accounting matrix (SAM) in the present study (the year 

2010). Statistics Indonesia (BPS) publishes both IO and 

SAM every 5 (five) years. The 2010 standard I–O was 

expanded, i.e., 185 sectors and commodities into 191 

sectors and commodities, to get more detailed energy and 

electricity (power plant) sectors. These energy sectors and 

commodities included diesel fuel, gasoline fuel, coal, gas 

and LPG. Meanwhile, the electricity sector was 

disaggregated by the type of generator, including coal, gas, 

geothermal, hydro and diesel power plants. The database 

was aggregated into 63 sectors to simplify and group un-

used sectors. The values of elasticity parameters were 

obtained from the GTAP-9 database. 

Dynamic simulations require the database to be upgraded to 

represent current conditions and projected to represent 

future conditions. The historical macroeconomic data of 

2010–2018 were used to update the 2010 reference database 

to 2018. Next, the baseline scenario was established from 

2019 to 2050. In the baseline simulation, the projection of 

macroeconomic data was used to draw the BAU growth 

path. The data included the growths in the population, labor 

supply,  capital investment  and GDP. From these data, 

changes in total factor productivity are calculated for the 

business as usual (BAU). It is the condition representing the 

growth path of the economy without policy changes. 

Historical and projected population and labor supply were 

obtained from the United Nations (2017), while historical 

and projected GDP data were obtained from the 

International Monetary Fund (2018). 

IV. RESULTS AND DISCUSSION 

A total of five scenarios were used to simulate a series of 

simulations to analyze the impacts of the Indonesian energy 

subsidies on energy mix, energy intensity and economy, as 

shown in Table 2. The simulations assumed that the Goi 

would eliminate electricity and diesel fuel subsidies and 

reduces LPG subsidy by half in 2019. It should be noted 

that, in Indonesia, the government set a regular consumer 

price for each energy commodity. It will pay a subsidy for 

the deviation between consumer price and production cost 

(domestic fuel) /imported price (imported fuel). In the 

simulations, the price of both domestic and imported fuel 

increased proportionally due to subsidy removal. In this 

case, the price of imports and imports substituting domestic 

products are increasing at the same level. 

Figure 1 displays the nested production structure in the 

model. At the top-level nesting, the intermediate inputs and 

primary factor-energy were combined using a fixed 

proportion of the Leontief production function. At the lower 

nesting, the primaryinput composites of labor, capital-

energy and land were obtained by minimizing costs using a 

Constant Elasticity of the Substitution (CES) function. 

 

SIM Scenarios 

 -------------------------------------------------------------- 

1  Keep the extra fund as saving 

2  100% for government spending 

3  50% for government spending and 50% for 

infrastructure investment 

4        25% for government spending, 50% for 

infrastructure investment and 25% for the renewable energy 

sector 

5        50% for investment in infrastructure and 50% 

for the renewable energy 
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These scenarios principally differed in how the government 

should utilize the extra fund from the implementation of a 

given policy. The Goi could use the revenue from energy 

subsidy removal as saving (SIM 1) or reallocate the fund 

(SIM 2–5). In SIM 2, the Goi could expand the government 

spending and hence redistribute the fund into the economy. 

This option is also known as an untargeted redistribution 

policy. Meanwhile, the government also has another way to 

reallocate the fund by targeting specific sectors. It may 

spend half of the extra fund as government spending and 

the other half as an investment in infrastructure sectors 

(SIM3). Next, in SIM 4, the government could further 

reduce the allocation of government spending to 25%, 50% 

for infrastructure investment and the rest is reallocated to 

developing renewable energy sectors (25%). In the last 

simulation, 50% were allocated as infrastructure investment 

and the remaining 50% was invested in renewable energy 

(SIM 5). The investment in a geothermal power plant was 

used in SIM 4 and SIM 5. Geothermal energy was used 

because Indonesia has abundant geothermal resources (the 

country possesses 40% of the world’s geothermal 

resources). The geothermal resources were assessed as the 

primary potential source in coping with a significant rise in 

electricity demandi .As electricity is the highest energy 

consumed in a given country, the provision of renewable 

energy based on electricity sources can be a great deal for 

both energy and environment in Indonesia. This study 

highlights the impacts of the renewable energy promotion 

on macroeconomic indicators, environmental indicators and 

energy mix, up to 2050. 

The Impact on Macroeconomic Indicator 

This section analyzed the economy-wide impact of energy 

reform in Indonesia. Figure2 shows the amount of saving 

the government could get from the energy reforms. Without 

any further changes in government policy, the saving is 

about IDR56.2 trillion in 2020 and reaches nearly IDR213 

trillion in 2050. 

In general, the energy reform (not followed by a significant 

compensation/reallocation policy) may adversely affect the 

economy as a whole. Figure3 compares the macroeconomic 

impacts among the six simulations. The GDP is 

immediately lowered at the beginning of the policy 

implementation in SIM 1. This negative impact is expected 

to last until the medium and long terms as long as the saved 

budget from energy subsidy is kept as government savings. 

 

 

 

Figure 2. Impacts of phasing out fossil fuel subsidies on 

government savings. Source: authors’ calculation (2019). 

The economy declines as this saving gets large. The 

decrease in GDP partially caused a decrease in real 

consumption as households face high energy prices. The 

real consumption was instantaneously lowered by 0.9% in 

2020 compared to the BAU and kept worsening up to 1.3%. 

A relatively similar result was observed when the 

government tried to allocate the extra fund through 

government spending (SIM 2). The overall economy, 

measured by GDP, was lower than the BAU, though 

slightly better than the effect in SIM 1. This result showed 

that the government was capable to wisely absorb and 

spend sufficient funds saved from the energy reforms. 

Moreover, the downside of these two simulations was also 

reflected in the decrease in real consumption and 

employment. These negative impacts of the energy subsidy 

removal on economic growth,  real consumption    and 

employment were generally in line with the findings of 

authors such as Clement et al. Yusuf et al. , GelaniS and 

Jiang and Lin. Thus, energy subsidy reforms must not stand 

independently, but instead need to be combined with other 

social policies and reforms. 
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Figure 3. Impacts of abolishing fossil fuel subsidies on macroeconomic indicators. Source: authors’ calculation (2019). 

Given the limited capacity of government spending, the 

government could channel some of the funds into 

infrastructure investment and renewable energy sectors, as 

simulated in SIM 3 to SIM 5. In general, the reallocation of 

funds into a mix of government spending, investment in 

infrastructure, and renewable energy had positive impacts 

on the economy. The last three simulations contributed to a 

higher GDP compared to the BAU condition. This result 

further supports the presumption that energy subsidy reform 

would distort the economy when a sufficient budget 

reallocation scheme does not accompany it. 

If the Goi chooses to implement SIM 1 and SIM 2, the real 

consumption is expected to be persistently lower than that 

in the BAU condition. This result showed that government 

expenditure could not compensate for the decrease in real 

consumption as the households face higher energy prices. 

On the other hand, the reallocation of the extra budget in 

infrastructure and renewable energy investment slightly 

improves the impacts on real consumption. Under SIM 3 to 

SIM 5, the real consumption in the short run is expected to 

be slightly lower than the BAU condition, but it gradually 

improves and turns to be positive in the long run. It is also  

worthily noted that investment in renewable energy created 

a slightly less positive impact on the GDP compared to 

government spending. This result is caused by the 
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contribution of the renewable energy sector to GDP that is 

relatively small compared to infrastructure sectors. 

The effect of the simulations in employment generally had a 

similar pattern with the effect on real consumption. 

Employment is expected to be harmful in the short term and 

starts to recover in the medium term and level to the BAU 

in the long term as the model employed full employment   

in the long run. In the short term, the sectors will experience 

negative impacts as a consequence of higher energy prices. 

The three scenarios, i.e., SIM 3, SIM 4 and SIM 5, seemed 

to be superior to other scenarios. 

Figure 4 showed that the impacts of phasing out energy 

subsidies varied across sectors. The immediate impact of  

subsidy removal directly affected the output reduction in 

the utility sector and trade transport in the short term, as 

price/input becomes more expensive (observable in all 

simulations). In addition, there were at least five interesting 

findings from these simulations. First, the reform on energy 

subsidies, not followed by compensation programs, could 

bring negative impacts to all sectors, except the mining 

sector. This result is primarily due to the high energy prices 

raising the production cost. However, the mining sector 

slightly benefited as the primary input for electricity, which 

had high prices from subsidy removal. Second, it was 

apparent that the other service sectors improved 

significantly as the government allocated the extra fund to 

government spending as part of this sector (see SIM 2). 

However, in the longer term, this positive impact 

diminished as the government had limited capacity to 

absorb the fund. 
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Figure 4. The sectoral impacts of fossil fuel subsidy elimination. Source: authors’ calculation (2019). 

Thirdly, the re-allocations to infrastructure, as well as 

renewable energy sectors (SIM3 to SIM 5), were better than 

those of the previous two simulations (except the utility and 

trade transport in the short run). All sectors experienced 

improvements in their outputs compared to the BAU. This 

result can be explained by the fact that sectors need 

infrastructure, inducing significant improvements in the 

overall final output. However, this was not the case for the 

utility and trade transport sectors because the demand for 

these sectors may shrink as the prices of electricity, diesel 

fuel and LPG increase. Meanwhile, in the long run, all 

sectors, including utility and trade transport, experienced 

improvements. Fourthly, given the re-allocation to 

government spending by 50%, the sectorial result of SIM 3 

was more favorable to other services, in which it reached 

the highest increase in 2040 by 1.18% compared to the 

BAU. Fifthly, when the fund is re-allocated to renewable 

energy (25% in SIM 4 % and 50% in SIM 5), utility sectors 

gained more than the other sectors. It can experience an 

increase of 1.35% higher than the BAU in 2040. 

The Impact on Environmental Indicator 

It can be inferred in Figure 5 that the energy subsidy 

reforms had positive effects on environmental indicators 

such as CO2 emission and energy intensity. Both indicators 

were expected to be lower than the baseline, implying less 

pressure on the environment. These findings corroborate the 

ideas of Bridle et al.i and The World Bank , suggesting that 

the re-allocation of energy subsidy could improve energy 

efficiency and contributes to a lower emission in the long 

term .i Interestingly, the impacts of all five scenarios on 

those two environmental indicators had different patterns. 

In the first two scenarios, SIM 1 and SIM 2, the energy 

subsidy reform was expected to have a significantly lower 

(up to −1.5%) CO2 emission compared to the BAU. The 

shrinking in the overall economy size solely caused this 

significant reduction in CO2 emission. This significant 

favorable effect on CO2 emission could not be maintained 

in the SIM 3. As half of the extra fund was channeled into 

infrastructure sectors, the CO2 emission started to increase 

in the medium and long terms as the infrastructure 

construction finished and became functional, boosting the 

economic output. This adverse effect on CO2 emission can 

be remedied in Sim4 and Sim5, as part of the extra fund 

was re-allocated to renewable energy. Though the 

renewable energy sector is not large, an increase in 

investment in this sector could be a game-changer for 

environmental conditions. It could boost the effectiveness 

of energy price reform and rectify the misallocation of 

resources. The resulting high price of fossil fuel would give 

production sectors more incentive for energy-saving and 

renewable energy that could further dampen the 

environmental pressure. This result is in line with theories 

and empirical studies that also identified the impact of 

energy subsidy reforms on emissioni. 

In addition, any scenarios to reform energy subsidy is 

expected to reduce energy intensity by 0.3% to 1% in each 

period compared to the BAU condition. However, if the 

target of the Indonesian Government to reduce energy 

intensity by 1% per year is considered, the impact of the 

energy subsidy reform on energy intensity supports the 

target. 

 



|| Volume 6 || Issue 3 || March 2021 ||                    ISO 3297:2007 Certified                   ISSN (Online) 2456-3293 

IMPACT FACTOR 5.856       WWW.OAIJSE.COM      DOI 0.51397/OAIJSE03.2021.00013    73 

  

 

 

  Figure 5. Impacts of phasing out fossil fuel subsidies on environmental indicators. Source: authors’ calculation (2019). 

The Impact on Energy Mix 

Figure 6 shows the long-run effects of electricity and LPG 

subsidy reforms on the Indonesian energy mix. In general, 

this result showed that the energy reform could increase the 

use of gas and renewable energy, relatively more 

environmentally friendly than those of coal and oil. This 

result reflects those of [ who stressed the benefit of phasing 

out energy subsidy on clean energy transition and later 

extended as one of the dominant strategies for carbon 

emission reduction. Without specific re-allocation in 

renewable energy, the share of this energy could increase 

from 0.16% (SIM 3) to 0.18% (SIM 1 and SIM2). This 

number could double (0.45%) when 25% of the extra fund 

is allocated to the investment in the renewable energy 

sector. It can further increase (0.83%) if 50% of the extra 

fund is allocated to boost the renewable energy sector. At 

the end of the simulation period, SIM 5 would have 8.44% 

as the share of renewable energy compared to 7.61% in the 

BAU (from the total energy use) 

The effect of the simulations in employment generally had a 

similar pattern with the effect on real consumption. 

Employment is expected to be harmful in the short term and 

starts to recover in the medium term and level to the BAU 

in the long term as the model employed full employment   

in the long run. In the short term, the sectors will experience 

negative impacts as a consequence of higher energy prices. 

The three scenarios, i.e., SIM 3, SIM 4 and SIM 5, seemed 

to be superior to other scenarios. 

Figure 4 showed that the impacts of phasing out energy 

subsidies varied across sectors. The immediate impact of 
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subsidy removal directly affected the output reduction in 

the utility sector and trade transport in the short term, as 

price/input becomes more expensive (observable in all 

simulations). In addition, there were at least five interesting 

findings from these simulations. First, the reform on energy 

subsidies, not followed by compensation programs, could 

bring negative impacts to all sectors, except the mining 

sector. This result is primarily due to the high energy prices 

raising the production cost. However, the mining sector 

slightly benefited as the primary input for electricity, which 

had high prices from subsidy removal. Second, it was 

apparent that the other service sectors improved 

significantly as the government allocated the extra fund to 

government spending as part of this sector (see SIM 2). 

However, in the longer term, this positive impact 

diminished as the government had limited capacity to 

absorb the fund.   

 

 Figure 6. Impacts of phasing out fossil fuel subsidies on the Indonesian energy mix. Source: authors’ calculation (2019). 

V CONCLUSION 

In conclusion, the results suggested that the Goi should 

fully redistribute the extra budget from the electricity, diesel 

fuel, and LPG subsidy reforms back in the economy to have 

a more substantial positive economic impact. Regarding the 

energy mix, even if all of the subsidies were re-allocated toi 

fund renewable energy investment, the results from 

electricity, diesel fuel and LPG subsidy reforms, were still 

far from the targets. Thus, the Goi cannot rely only on 

subsidy reform. Based on government regulation No. 79 of 

2014, the Goi wants to reach an optimal energy mix 

scenario consisting of 20% oil, 24% gas, 25% coal and 31% 

renewable energy by 2050 while in simulation 5, the 

Indonesian energy mix is expected to reach 38.45% oil, 

17.78% gas, 35.33% coal and 8.44% renewable energy. The 

Goi should apply electricity and LPG subsidy reform 

policies along with other robust energy policies to reduce 

the contribution of the energy mix by half. 

This study attempts to highlight its effect on energy 

diversification and energy intensity, while other energy 

subsidy reform analysis focused on welfare indicators. Five 

scenarios were developed to simulate the national energy 

policies through the elimination of energy subsidies 

followed by the re-allocation of the budget using the 

recursive dynamic CGE model. Some important 

conclusions from this study can be taken into consideration 

by the policymaker. First, as found in previous literature (in 

general), the energy reform not followed by a significant 

compensation/reallocation policy may harm the economy as 

a whole. Second, the energy reform policy followed by a re-

allocation policy through increased government spending 

was not able to compensate for the negative impacts caused 

by the energy subsidy reform policy. Third, the policy of re-
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allocating funds into a mix of government spending, 

infrastructure investment, and renewable energy had 

positive impacts on the economy. Fourth, as it is commonly 

found in other studies, energy reform policy has a positive 

impact on environmental indicators, such as CO2 emission 

and energy intensity with different degrees. Thus, the 

subsidy reform is empirically proven to disincentive fossil-

based energy consumption affecting emission and energy 

status. 

Furthermore, as carbon emission and renewable energy 

targets have been widely adopted in many countries, 

valuable lessons could be drawn for them. Those lessons 

include: (i) the policy of reducing energy subsidy combined 

with increased government spending and infrastructure 

investment is the best option if the government solely 

focuses on macroeconomic indicators; () if the government 

considers both macroeconomic and environmental 

indicators, then the policy of reducing energy subsidies by 

re-allocating funds into a combination of government 

spending, infrastructure investment, and renewable energy 

can be an alternative policy choice. 

Nonetheless, the subsidy removal and investment policy are 

not enough in achieving the desired energy mix target. 

Energy diversification is still far from its target, even if half 

of the subsidy is re-allocated to renewable energy 

investment. In addition, another challenge that needs 

attention is lack of political support. As the country seeks 

for energy affordability to fuel its developing economy, the 

government often prioritize cheap energy source such as 

coal. This condition is indicated by the significant addition 

of coal-based power plants in the medium-term business 

plan despite energy mix and carbon emission targets 

already in place [45]. Therefore, the Goi should also 

introduce more progressive programs in renewable energy, 

such as allocating massive investment to renewable energy 

with a longer timeframe to reach the targets. 
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