42nd |AEE INTERNATIONAL CONFERENCE

A Roadmap for Indonesia Renewable Energy Development to Achieve the APEC Doubling Goal in 2030

Kung-Wen Chiang, Sih-Ting Jhou, Shin-Je Li, Cheng-Nan Chu

Industrial Technology Research Institute

Abstract

Indonesia is among the world’s fastest growing countries in terms of energy consumption, and there
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are abundant renewable energy resources in Indonesia, which make Indonesia an important role for
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In 2017, the total primary energy supply in Indonesia reached 231 Mtoe, which is a historical high since

the recant ten years. The main sources of primary energy supply come from crude oil (34%), coal

(25%), biomass (19%) and nature gas (17%). Hydro power, geothermal and biofuel account for the rest
5% of the total. The supply from coal has increased 5% since 2007, and the supply from crude oil has

decreased 3% in the same period.

3. Gap of Reaching the Doubling Goal
3.1 Gap Calculation Based on APERC Outlook

The Asia Pacific Energy Research Centre (APERC), which was established to conduct researches to

foster understanding among APEC members of regional energy outlook, market developments and
policy, published “APEC Energy Demand and Supply Outlook 6th Edition” in 2016. In this report, it cal-

culated the gap of all APEC economies to achieve the APEC doubling goal in high scenario, which is

Indonesia is the largest energy user in the ASENA region, accounting for 41% of total final energy con-
sumption (TFEC) in 2017 (ACE, 2017). The total final energy consumption in 2017 reached 173 Mioe.

Among the total consumption, households sector accounts for around one third of the total, the pro-
808 GW. For Indonesia, the BAU 2030 of renewable energy share in power generation was estimated

portion of transportation sector has increased from 18% to 29% since year 2007 to 2017, and industry
as 18% (82 TWh).

sector accounts for 22%, which has decrease 13% since 2007. The main energy type of consumption 40% = 40%
is fuel, which accounts for 45% of the total, and followed by electricity (17%), natural gas (13%), biofuel Figure 3 presents the share of renew-  30% APERC high scenario in zusuw'i } 22% GAP-
10%), LPG (8%) and coal (7%). | on in  20% Ei00.
(10%) (8%) (7%) able energy in power generation in L I 1“3":112 ,—ﬁ
10% i

I’rimar}' Energy Supply Final Energy Consumption

100% I I 250 100% e m ® B B "B B B 200
R0% [ = 200 80% [ _ 150 ©
60% b 150 g 60% ' o8 é‘
40% 100 = 40% i
20% 50 20% 50
0% 0 0% 0
co® oo o & - ~ 00 &0 = — 1 T " O
- e O = e O ™ = e = e o = i
S S S = o 0 & & o = o E S S oo oo o oo
o™ I o I v (Y ™ (N o N ¥ N o I oY IR ! I Lo I ' I o Nt N ™ L ot N ' [ o I ! B et (R

I cna]_

Inature gas & production
B 0 hermeal
I e ]

Source: MEMR, 2018
Figure 1 Primary Energy Supply a nd Final Energy Consumption
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2. Renewable Energy Development
2.1 Current Status of Renewable Energy Development

According to the latest sta-
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the year 2007; however, the share of renewable energy in total installed capacity has decreased from
15% to 12%. The reason for the decline is due to the growth of the total capacity, which has increased
97% during the decade. Figure 2 breaks down the renewable statutes in total power plant installed ca-
pacity and generation. [t shows that among all types of renewable energy, hydro and geothermal are

two most important renewable energies for Indonesia.

2.2 Target for Renewable Energy
The draft National Electricity General Plan (RUNK) 2015-2034, which was issued by MEMR, presented
the specific targets for various renewable energy technologies in different sectors by 2025 (Table 1).

The target for renewable energy in TPES is 23%, and the target for renewable energy in power genera-
tion is 25%.

Table 1 National Targets for Indonesian Renewable Energy Development by 2025
Targets for 2025

Targets for 2025

Overall targets Power Sector Targets
*Renewable energy in TPE 23% Large Hydropower 18.3 GW
Renewable energy in power

generation 25% small Hydropower 3.0 GW
Ethanol blending B D : c & GW
Transportation 20% oenergy rowe '
Indust 20%

r-"u U_E Y - ° Geothermal Power 7.1 GW
Biodiesel Blending

Transportation 30% Solar PV 6.4 GW
Industry 30% Wind Power 1.8 GW
Electricity 30% Ocean Power 3.1 GW

*excluding traditional uses of bioenergy Source: IRENA, 2017

2.3 Potential of Renewable Energy

The total potential for renewable power in Indonesia was estimated as 484.9 GW by the Indonesia gov-
ernment. However, According to the research from IRENA, the total potential was estimated as 716.4
GW (IRENA, 2017). The potential of solar PV is the one caused in such difference, there are 324.7 GW
gap between government and IRENA; besides, the potential of marine and wind energy also have dif-

ferent measurement basis, which will be illustrated in the following section.

Table 2 shows the total potential of renewable power in Indonesia by different energy types. It can be
seen that more than 70% of the renewable power potential concentrated in Sumatra, Kalimantan and
Maluku & Papua. Java-Bali, where is the area that demand most energy consumption in the country,
only processes about 10% of renewable power potential. Moreover, the table also presents that solar

PV and hydropower are the two types with the highest potential for power generation.

20195, and the gap of share between RE share in power generation in 2017
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2030. In APERC high scenario, the re-  Source: APERC, 2016; MEMR, 2018

Figure 3 Gap of RE share in Power Generation according to APREC
newable energy share of power genera-
tion will reach 40% (187, TWh), which means there are 22% gap with BAU 2030. For installed capacity,
APERC BAU 2030 predicted the capacity of renewable energy is 20 GW, and in high scenario the ca-
pacity will increase to 43 GW. Accordingly, to reach the target of APERC high scenario 2030, Indonesia

needs to increase 23 GW renewable energy in power capacity.

3.2 Utilization of Renewable Energy Potential

According to the analysis for the utilization of renewable energy potential in 2017 and in APERC High
Scenario 2030, it can be seen that according to the power capacity in 2017, the current utilization of
total renewable energy potential is less than 2%, and based on capacity of APERC High Scenario
2030, the utilization is 8.8% in government’s potential and 6% in IRENA's potential. The total potential
form government’s estimate is 484.9 GW, which means in APERC High Scenario, there are still 442 GW
renewable energy potential are not developed. Moreover, the total potential estimate by IRENAis 716.4
GW, therefore the remaining potential will be 6673. The huge remaining potential which were calculated
above indicated that theoretically Indonesia is able to develop renewable energy to fill the gap and to

achieve the APEC doubling goal.

4. Strategies and Recommendations

Indonesia has abundant and diversified potential of renewable energy, and according to the current uti-
lization which has been illustrated above, only a small fraction has been developed. The situation indi-
cated that there are full of opportunities for Indonesian government to promote renewable energy, and
the government also set the ambitious goal. However, there are some barriers in Indonesian energy
market which might impede the development of renewable energy. The research will provide some rec-
ommendations to remove the barriers or to improve the difficulties and situations which are caused by

those obstacles.
Table 3 Challenge and Recommendation for Developing Renewable Energy

Challenge Recommendation

Geographical mismatch in resource | ® Consider the utilization of hybrid system and energy storage technol-
potential and energy demand ogy in the rural areas.

e : - ® |and Ownership Investigation
Difficulty in obtaining land = Specific Areas for Renewable Energy Projects

®= Evaluate the areas which possess most potential or require most
Limited infrastructure in rural energy supply, and improve the local infrastructure.

and remote areas ®  Provide direct grant or subsidy for developers for constructing local
infrastructure

. ) _ ® Establish inter-cooperation between agencies.
Insumm?“t historical data for m  Establish specific projects for data collection, and published relevant
exploration information to developers for project assessment.

® |ncrease awareness at commercial banks of opportunities and clear
signals on long-term support for renewable.

® Provide loan guarantees, drilling insurance, direct grant or revolving
fund to further lower the risk to investors.

Limited financing projects provides

®  Establish one stop shop services for tendering.

Lack of coordination between ®  Provide capacity building for local government.

stakeholders ®  Establish a dialogue mechanism with relevant actors, including the
investors, developer, etc.

®  Put more resources for R&D, formulate incentives measures to encour-
Lack of technical experiences age technology research.

and human resources = (Cooperate with foreign companies which possess advanced technolo-
gies and abundant experiences.

5. Conclusion

Theoretically, Indonesia has sufficient resources for developing renewable energy; however, there
are some major obstacles for the government to promote renewable energy. The government need
to overcome the barriers through reformulating national targets, policies and regulations, through
interdepartmental cooperation, and through multilateral negotiation.

Besides the effort from the local government, as a member of APEC, ASEAN and other internation-
al organizations, Indonesia could establish a long-term, beneficial and cooperation relation with
other economies. Through the perspective of an international organization like APEC, it's significant
to agglomerate sources from each economy, and plan a comprehensive picture which could reach
the best interest for each economy.



