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A. National Scenario for Sustainable Energy

General Information ( ‘//’:‘\\\::\\:\

With considerable economic, population growth and the resulting increase m ene\gy demand
and consumption, Indonesia has the interest to manage and use energy as e\ffectlvely and as
efficiently as possible. Indonesia's economic growth ranged from 6 2% i 2010 6.5% in
2011, 6.2% 1n 2012, and 5.78% in 2013, while GDP per capita (PPP) 111\\201/3 was US 5,180

[1]. The population growth was at 1.49%/year in last decade f21 The increase in energy
< N \\\’ // /» /

consumption was on average 7% per year [3].
VN \ N

Development and utilization of new and renewable energy bﬁgame a priority in the energy

development programme of Indonesia. Solar enengy blomass wind, hydro power and

geothermal are renewable energy resources that, ﬁave been used to produce electricity to

fulfill the increasing demand on electr1c1ty Blolﬁass as raw material for production of

biodiesel and bioethanol, to be utilized {qubstltute the fossil fuel, has become one of main

e ',,,,

/ / \\ N
concerns. (C N\

N\

Various regulations and programmé\é\:ha\,ijﬁeen launched to drive the investment, production
and utilization of renewable en%y for e\IéEfricity power generation and for transportation. A

list of laws and regulations rél&te ‘to sustainable energy and energy efficiency programme is
T\
shown in Appendix A. {\\ >
~ \\
SN\

There are four malfpsectom of energy users, namely household, commercial, industrial and
\\
transportatlon Iri 2011\ the largest energy user was the industrial sector with a share of

32.2%, aI;d ﬁ&useho\lds 28% and transportation 24.5% [4]. Household energy consumption

\ \ \
was tendmgio d%crease while energy for transportation was on the increase. Table 1 shows

the progfess of\énergy consumption by sectors in last five years.

‘/ . \ \\/

/N \
\ \

L
Tf{e primafy sources of energy still come from fossil fuels, namely 46.9% from oil, 26.4%
L\J SOy N

erm cdal and 21.9% from natural gas. The remainder is made up of hydro power and other

&N {enewable energy [5]. Hydro power and other renewable energies only make up about 4.8%
NN
\\;rom the total of utilized energy resources.



In the past, the government has put a lot of subsidies for fuel oil for transportation, gas for

households, electricity, and fertilizers in order to support to support low income families and

/ \\

micro and home industries. Overall, subsidies for energy are the biggest propoﬁwn of

government subsidies. For 2014, the government allocated energy subsidy coudd be as s much
as Rp 282.1 trillion (US $ 24.5 Billion, as the rate in March 2014 is around Rp I\L SOOfU S$)

[6]. Table 2 shows the government budget planning for energy subsidy fot 2012 to 2014.

Table 1: Energy Consumption by Users \\\\;
No Sector 2008 (%) 2000(%) — [ . 2011(%)
*) (**) ) (**3 ™ (**)
I | Industrial 303 4058] 3330] 3931:' T 3328|378
2 | Transportation 21.71 31.30 23. 95 32 19 24.09 33.73
3 | Households 34.94 13.44 ,ZQ%)Q - 10 27 28.75 10.23
4 Commercial 322 443" // \3 L(Y i 4.00 3.05 391
5 | Others 7.10 J)(§).25 % 10 56 14.23 10.95 14.26
Total (%) 100 /\\\}QO g 100 100 100 100
Total (MBOE) 906.8 /\628{91 3 1,067.5 | 793.94 | 1,114.76 834.72
Notes: Recalculated from Reference [4], pp 20-21.
MBOE (Million barrel oil equivalent); (¥) Egomass mcluded (**): Biomass excluded.
N oY
Table 2: Government Subsidy for Energy
Year (\Submly for energy (Rp, in trillion) References
Eiq\ctnql\ty Fuel oil Total
2014 & 1*:?11\.;( 2107 282.1 (6]
2013 4= ‘\\ 80‘9 193,8 274.7 [7]
2012\\\\\‘ \\i 45 123.6 168.6 [8]

Note:

\ \
respectlvely A\

S </
e \

7}\{8 AigﬁN 2014, 2013, and 2012. The Government Budget Planning for 2014, 2013 and 2012,

\
Vv

Th/e gevemment has taken necessary steps in anticipating and responding to a surge of energy

S ﬁceds espe(:lally electrical energy. One of the first steps was to create a blueprint National

O\
N

~ *\Egergy Management 2006-2025 (Presidential Decree, number 5 in 2006). There were two

o N |




kinds of approach to be conducted in stages until 2025, i.e. an increase in energy efficiency

(savings) and utilization of new and renewable energy sources (energy diversification).

Given the electrification ratio was still relatively low at 63% in 2005 [9], 80.4% i
while Indonesia is targeting more than 95% electrification ratio in 2020, the di
report would be on the promotion and utilization of alternative energy sou@ erating

electricity, especially for rural areas.

Topology and Administrative @

Indonesia is the largest archipelago country with more than 66 islands (islands with
names), and the coastline is more than 99,000 km [11]. The@eaﬁ to west is around
5,150 km, width of 1,700 km, with a land area of 1.9 mill km and sea of 7.9 square

km. The covered area of Indonesia is about 9,822,570 kn a country within the ring of

around the islands [12].

98[13]. Each Kabupaten consists of seve -amatan, headed by a Camat. The number of

provinces and regions in near futur

Parliament is considering a numbe oposals to establish new provinces and regions

@ Figure 1: Names of Provinces of Indonesia



No Provinces Q2 &/ / Population (in millions)
1 Aceh NN 4.48
> O
2 North Sumatera (C 1\ 12.98
L ) )
3 West Sumatera TN 1 4.84
TV N
4 Riau S \\\\77{,» ) 5.54
5 Riau Islands . RN 1.69
\ (> -

6 Jambi C\\ 3.09

7 South Sumatera (§ — 7.44

8 Bangka Belit 1.22

angka Beli ung \

9 Bengkulu A/ 7 1.71

10 Lampun%\:\r\\\ 7.59

11 Bag%g\ 10.54

12 3 Im@a\ 9.59

13 We\ﬁ\%nh\/ 43.02

14 Cenmg Java 32.38

| 15/\& ‘\ Dl Yogyakarta 3.45

@L\\\ I E\ast Java 37.47

{17 [ Bali 3.89

~[18 |NTB 449
~/

Population, Households and Electrification Rate

Population and Households -

/ \\

In 2010, the population was 237.5 million, and it is estimated that Indonesmn ‘popu“ta@on
/ \\
would be of 321 million in 2025 [14]. In the period of 2000 to 2010, populatlﬁngrowth was

1.49% per year. In 2010, the ratio of men and women was of 119.5 m11110n aﬁa &ﬁll%mﬂhon
respectively [15]. 54% of the population lives in urban areas, while 46%\3f\the populat1on
lives in rural areas [16]. Java Island is the most populated island with mqre jhan 135 million

people living on the island. The Figure of population density at each pLovmce is shown in

/~,
/ /\\

Table 3. Q\ / 7
~ \\

- /
In 2010, 34.4% of the population was at the productive age of l\Qé years. Dependency ratio

was 51.3%, meaning that 100 productive people have ' m take care of 51.3 unproductive

people. The dependency ratio is predicted to be 40% af year\2030 [17].

\/ \ ~__/
Table 3: Population Density per P}‘OV{HC&S 0/ f Indonesia [15]




19 NTT 4.68
20 West Kalimantan 4.39
21 Central Kalimantan 2.2 (:\?\} N
22 South Kalimantan 3.63 A / "\:}\Q I
23 East Kalimantan 3.55 //}::\\\i\;b
24 North Sulawesi 2.27 7‘\‘\\7/‘
25 Gorontalo 1.04 ‘ ‘;/"“ A‘
26 Central Sulawesi 263 o/
27 West Sulawesi 16
28 | South Sulawesi N 503
29 West-South Sulawesi /7:\§%/3
30 Maluku ‘ \\\ /\ /\}1 .53
31 North Maluku //—\\\Q — 1.03
32 West Papua \;// ‘\‘E\—//‘ 0.76
33 | Papua / “/:\:;z;/ 2.85
34 North Kalimantan \ N 4 </

Total :\ f\;\fj\\/ 237.6

u D

In 2013, 28.5 million (11.47% of the: popuiaflbn) people were living below the poverty line —
8.52 among the urban populatlon an&4442% among the rural population. According to BPS,
the poverty line income wa \of Rp 3?08 ,000/capita/month in urban areas and Rp
275,800/capita/month in rure;I\ aS/(IS). The currency rate in early 2013 was Rp 9,500 to

USS1. (\\\ =y
I~
=

Electrification Rate (\ RN \

Indonesia’s ecor@mlﬁdevelopment triggered a high growth in national electricity demand.
Unfortunateiy[sup >could not fulfil the demand. As a result, Indonesia is facing electricity
shortage }n\seséural areas. Several provinces have electrification rates less than 60% and
thousands of\islands are without access to the electricity grid [10]. Figure 2 shows

electﬁﬁe@ﬁon tate in each provinces of Indonesia.

\
\ ‘ \

\
*In QOll tffe electrification rate was 70.4% of the total number of households. The number of

L\ N\

4n @ﬁsehélds in 2011 was 60,2million [19]. In 2013, this rose to 64 million [20]. In 2013, the
O ( ~ lectrlﬁcatlon rate increased to 79.6%. PLN is targeting 96.8% electrification rate by 2020
N \
;10]



The electrification rate of households varies from province to province. The highest
electrification rate for urban areas is 99.91% (Jakarta), while the lowest is 96.42%{77(Papua).
For rural areas, the highest electrification rate is 99.11% (West Java) while t}le/il&%% is
23.02% (Papua). In some areas, the electrification rate of households in urbamé/‘r%l\s\ﬁ;much
higher than those in rural. In 2012 for example, in Riau province m//mbm\aieas the
electrification rate was 94.88%, while in rural areas it was only 46%. I}l Pagua @:ovmce the

rate in urban areas was93.44%, whereas in rural areas was 12.53%!. In more detail, the

.\

electrification rates of households in urban and rural areas are shown Table thﬂe Figure 2
shows average electrification rate per provinces. //;’\ <
Table 4: Percentage of Households in Urban and Rural Recelved Elc;t }QQy f// rom PLN’s Grid in year
20102012 [21] /- \\
No | Provinces 2010 2011 \\\ // 2012
Urban | Rural | Urban H \liural Urban | Rural | Note
1 | Aceh 96,57 88,81 98,79, | 92,59 98,68 93,86

N

2 | Sumatera
97,07 81,71 \@&25&/ 84,22 98,98 86,93

Utara A2 NN
\\\ AN
3 | Sumatera @V
94,79 78, 45 ‘ \95 41 81,57 98,34 85,55
Barat N 4
4 | Riau 86,05 2\5 ’;‘;‘93,06 40,99 94,88 46,08

5 | Kepulauan Many
91,29 8@ 95,93 48,73 95,30 46,06
Riau . islands
6 | Jambi 90,35\ 67/30 94,42 67,94 95,97 74,89
7 | Sumatera S
94,21 65,62 97,41 70,63 97,64 77,19
Selatan N\
8 | Kepulauan \\\ —
Bangka - 44?\:\90,09 55,39 91,91 66,57 94,59 78,72
Beling
9 | Bengkulu 96,27 69,56 96,68 69,91 98,13 81,78
10 La%npungs 92,39 74,40 98,04 77,24 98,85 79,16
1| /DKL\lakarta 98,79 - 99,65 - 99,82 No rural
L;z\ IaXVQLBarat 98,33 96,06 98,71 96,99 99,33 97,98
/1\ " Banten 98,15 91,57 99,03 96,16 99,16 98,16

\\J\i\ /Jawa Tengah 98,59 97,95 99,32 98,18 99,72 98,96
O\

15" | DI Yogyakarta 99,77 99,21 99,48 99,64 99,57 99,05




16 | Jawa Timur 98,42 96,49 98,79 96,57 99,63 97,92
17 | Bali 98,24 94,58 99,39 95,55 99,30 97,70
18 | Nusa Tenggara (/
88,40 76,58 94,83 80,30 98,64 88,01
Barat [( “|.islands
) ~/
19 | Nusa Tenggara — an
=8 92,09 | 32,83 95,78 31,82 | 97,56 | /38,84 Many
Timur \\‘ ) | | 1slands
N /)
20 | Kalimantan /7
96,27 56,74 96,21 60,68 96,82 | ( @\,55
Barat R -
21 | Kalimantan . {
90,43 48,02 94,19 51,41 | ‘,,99493\ 54,50
Tengah 7))
22 | Kalimantan P SN
97,12 84,46 98,30 83,32 \@04 88,03
Selatan [ ( ) )
23 | Kalimantan TN—
T 94,54 60,73 93,54 |/ (6 ,%\\ 96,61 58,49
imur ‘ \ )
N4 \;;//
24 | Sulawesi Utara | 95,73 90,62 97,72 \\\8//66 98,29 92,56
25 | Gorontalo 91,49 60,89 "\95,0]<// 62,63 95,15 64,23
26 | Sulawesi
91,87 61,04 }%&\ 64,58 97,13 71,14
Tengah Ll 5\
27 | Sulawesi T —
97,41 8&1{ 98,57 81,05 98,57 84,75
Selatan V)
28 | Sulawesi Barat 86,22 34,4L> 90,02 40,39 96,01 44,27
{
29 | Sulawesi §XO
93,64 | 59,07 95,91 67,86 96,05 72,67
Tenggara SN
30 | Maluku @3,0{\ 61,94 91,93 58,08 94,96 61,35
31 \\%/ Many
Maluku Utara 90,3 54,22 97,11 52,65 94,69 59,24
islands
32 Papua&Q ‘;%,29 14,58 92,65 12,47 93,44 12,53
33 Paﬁ%Bk\Q\ 86,54 49,25 96,18 48,33 98,39 49,78
34 No;;th\ No data
Kahma nta
&

u‘?cg\Mmlstry of Energy and Mineral Resources, 2012
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Figure 2: Electrification rat%@{nce in 2012

Energy Consumption per Capita
Energy consumption per capita was a %%BOE/capita in 2011,which is very low
n

umption of 29.8 BOE/capita [22] The

compared to Japan which has an en
consumption per capita was much 1 average world consumption. The trends of

energy consumption per capita sinc are shown in Figure 3 [23].

6.00
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4.00

3.00

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

< —&—Final Energy Consumption per Capita *) BOE/capita

O

= Primary Energy Supply per Capita *) BOE/capita

(Note: Primary energy supply, excluded Biomass)

%& Figure 3: Trends of energy consumption per capita 2000-2011[24]



Electricity consumption in 2011 was 655 kWh/capita, and in 2013was 900 kWh. Data in
2010 showed that Indonesia electricity consumption per capita was lower than many other
countries in ASEAN such as those in Malaysia of 3490, Thailand of 2079, an/ Vletnam
799kWh/capita [25]

Administrative set up for Energy Issues -~ > —/

The Ministry of Energy and Mineral Resources (MEMR) govef*ns aﬁ ) energy issues
nationally, included new and renewable energy resources. Since Decembet 2013 regarding to
sustainable energy, under new organizational structure of/MEMR there are three directors
under the Director General of New, Renewable Energy and Eneréy Conservation namely
Director for Geothermal, Directors for Bioenergy and | Dlrecipr for New and Renewable

/

Energy. /- %l\\

The MEMR on behalf of the Government&of Ind /ne‘SIa, proposes law to the DPR, define

regulatlons and determine national pohclés ¢

The Dinas Energi dan Sumber Daya Mneml Propinsi (Office of Energy and Mineral
Resources of Province, an agpncy under Governor)engage with energy issues at the
provincial level. The functlon of the ofﬁce is to define provincial regulations, to determine
cross regencies/cities management \pohcles regarding energy issues. In reality, the office was

just implementing the regu\latlons and procedures determined by the ministry.
N

At the regency level Dlnas Energi Kabupaten (Office of Energy of Kabupaten, an agency
under Bupaﬂ) Works on ‘energy issues at Kabupaten level. The office defines regency level

regional \regulatlons pr0V1des guidance and supervision on regency endeavors and

deterrnlnes management policies within regency. It is important to be noted that in reality, the

ofﬁces Were _}llSt implementing the regulations and procedures determined by the ministry.

Th Man stry of Finance provides funding to promote utilization of renewable energy, to
] pport efforts for energy saving, etc. Banks and BRI provide loans to support utilization of

renewable energy through Kupedes.



PLN is the only state owned company that produces electricity and distributes it to users
nationwide. Private companies may produce electricity, and sell it to PLN to be dlstrlbuted to
users [10]. The electricity tariff calculated and proposed by PLN to the MEMR tcx be
discussed to, and determined by the DPR (Source: www.pin.go.id).

In terms of investment, a local or foreign private company Wthh plans to make an
investment, including for energy businesses, should be applied tq Badan Koordinasi
Penanaman Modal, BKPM, (Investment Coordinating Board of Indonesm) BKPM is

responsible for issuing approval for an investment (Source www bkpm go zd)

7// /

Pertamina is a state own company which produces and dls’mbutes fuel oil in Indonesia.
Before 2001, Pertamina was the only company which- was al}ovL/ed to distribute fuel oil, and
establish fuel filling stations / fuel dispensers 1n dqnesm Since then, private and foreign
companies have been allowed to build fuel ﬁlling \tatlons Currently, companies such as
Shell, Total, Petronas, etc. are operatlng 1n Indonesxe -

Current Power Sector Set-up

Electricity Generation

The electricity power generaﬁQn in , fn&‘onesia is dominated by PLN. PLN controls
approximately 35,000 MW Qf mstalled generating capacity, or over 85% of Indonesia’s
electricity power. Most of\\electrlolty (46.6%) is produced through burning coal. The role of
sustainable energy 1n 2613 Wa*s still limited at 13.7%, predominantly through hydropower and

geothermal. The d1sir1buuon of energy sources is shown in Figure 4.

N \
N RN

N N\
N\ /

O\ ~

PLN owns and operates 1,267 generation plants, and the main purchaser of electricity from

\\ \\

Independent PoWer Producers (IPPs). IPPs play a dominant role in generating electricity from

geotherrnal enefgy in Indonesia. The role of IPPs compared to PLN’s is shown in Figure 5.
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Transmission and Distribution

PLN is the only provider of power transmission in Indonesia, it owns approximately 36,741
km of transmission lines, and 66,354 MV A of transmission transformer capacity. Iso
sole distributor of electricity to end customers in Indonesia, with approximately (685,785 km
of distribution lines and 36,430 MVA of transformer capacity. PLN serves tely 46
million customers [10]. IPPs may produce electricity for themselves, or LN. IPP’s

cannot sell it directly to users.

Figure 4: PLN’s Power Plant Composition (Total 35,617 ,2012) [10]

Gaothermal,

D=zl oy

GTFP 5 R

COPP,

i Coal STRR
466"
. Q .
Note: (CCPP = Coml le Power Plant, GTPP = Gas Turbine Power Plant)

Hydro PP i5 9
Geo
IPET
HIPP
sTurbine PP 3524 BPLM

@ ombine Cycle PP
&9 Coal Steam PP 2
T T T T T T T T

0 2000 4000 5000 EOOO 10000 12000 14000 1000

@ Figure 5: The role of IPPs compare to PLN, for electricity power generation (MW) [10]
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Retail Tariff
PLN, under control of MEMR, arranges and proposes electricity retail tariff. The MEMR

then proposes the tariff to the Parliament to be reviewed and approved. The tarlffs are

clustered into several clusters namely household, business, industry, social . ctlvmes, and

government. Each cluster is divided into several groups of electr101ty pewelz Jimit. For
example, the household cluster is divided into six groups. The lowest power limit for
households is 450 VA. The tariff for each group in each cluster depends on the power limit
and the magnitude of electricity used. Users pay to PLN for regular/monthiy fee plus charge
for utilization. Details of the tariff for households, comg}\ercgzﬂy and‘ mdustry clusters are

shown in Appendix B.

Example of Suitability of Established Technology

\77//

PLN and IPPs produce electricity utilizing estabhshed technologles based on large

hydropower, coal fired boiler, diesel fuel and- g

"""\othemral power plant technologies. For

remoteareas PLN generates power mostly&utlhz' g “diesel power plants. In several small

cases, such as in Morotai Island, PLs 8 lso "generates electricity utilizing PV based

technology. A pilot project for a fe351b1hty sLudy \1n Bali, PLN is also producing electricity

power utilizing wind power.

IPP and private industries are util‘iiihg reﬁewable material such as municipal solid waste,

biomass, agricultural or forestr& sohd Waste These sources have been utilized to generate
electricity at limited amoun\t\\Crude palm oil (CPO) processing industries, for example,
utilize empty fruit bunches\of oﬁ palm to generate electricity in order to produce a supply of a

few megawatts [26]

At Bantar Gebang, lekas1 West Java, a private company generates electricity from Jakarta’s

municipal sohd Waste \Jakarta produces around 6000 tonnes per day of municipal solid waste.
The waste 1s dumped to Bantar Gebang. The company taps landfill gas in the dumping area,
and ut111zes gas i:o generate electricity. Currently, it produces 10 MW electric power part of

26 MW the1r master plan [27].

c i aI\ Cds’f Range

ppreprlate/ data of capital cost range for electricity generation from various energy sources

\‘:\\Indones1a could not be found yet.
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Resources Availability and Access

Percentage Share of Different Primary Sources /;%

Indonesia is a country that has abundant energy resources, a variety of fo§sﬂ as
petroleum, coal and natural gas, and new and renewable energy sources such %ower
wind power, hydropower, geothermal, biomass, tidal and raw material for@\re\ar power. In
addition, Indonesia has a potential for CBM, coal bed methane as well. )Qesﬁ&ejiﬁ{s potential,
Indonesia is still not able to meet the energy needs within the cou t\yaj a result of the
significant increase in energy demand.

e
AN

)}‘/reased on average of

As shown in Table 1, the total energy consumption of I
around 7% /year. A study conducted by the Agency f9r Ass\
Technology (Badan Pengkajian dan Penerapan T eknol@ék @PT) reported that based on

ent and Application of

energy intensity data, utilization of energy sources/ﬁk\\aot yet efficient enough. (BPPT
2012). Another study [25] stated that Indones\}@f a/rlch of fossil resources country.

Unfortunately, most Indonesian people ar
have been made to explain the existin W Tumiran [25] mentioned that Indonesia
population is about 3.4% of the wori}%@}@hon whereas the fossil energy reserve in
Indonesia is below 3.4%, meanmg/thai\ cfdnema s fossil energy reserve per capita in

insufficiently low. Fortunately, Ind &g@s a huge potential of renewable energy resources
which might play important rol&f:gr tional energy mix.

Figure 6 shows the share of e

ot aware /g the situation and not many efforts

sources for electricity generation. From this we can see
that coal is currently the % rce for electricity generation in Indonesia [10]. The share
i

of other resources is d n Figure 6.

Hiyidirg WA

\?\ e thenmal 5% Fued ol 11 %

LG 5

%
\ Figure 6: Energy Resources for Electricity Generation Share in 2013 [10]
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Diversification of energy (the energy mix) is a concept / strategy that can be used as a tool to

achieve economic and sustainable development. Energy mix policies have stressed that

renewable energy. Indonesia's energy mix policy needs be developed with a tegy,

target utilization and national energy management, taking into account th energy,
energy demand, energy infrastructure, and other factors such as energ chnology,

taxes, investments and so on.

In 2005, the main sources of energy supply in Indonesia were pe leu%54.78%), followed
by natural gas (22.24%), coal (16.77%), water (3.72%) and-geo al (2.46%). In 2011, the

oal (26.38%) and NRE
rio (for 2011, Figure 7), it

main energy supply was petroleum oil (46.39%), Gas (2
4.79%) [31]. When we compare with Business As Usu

could be seen that dependency on oil was still high.
The government's goal in 2025 (as shown in Fi 8); pected to realize optimal energy
mix, namely: petroleum (<20%), natural/gas (> 30%), coal (> 33%), biofuels (> 5%),

?" liquefied coal (> 2%).

B il

geothermal (> 5%), renewable energy (>

W A5

0o
5. 93
W HRE

re 7: Energy Mix 2011 (Source: Hasrul, ESDM, 2012)

»

Bian

B Geobhonmal
B Bicsi el
BELiquid coal
mHucinar

O

maal
mhl
ol otrar renarsablo

<
@ Figure 8: Target Energy Mix 2025 [32, 33]
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Kerosene to - LPG Conversion Programme
Traditionally, wood and kerosene were primary energy sources for cooking and heatmg

processes at households, micro and small industries and micro and small traders. | /'nce 2()05

the government has launched a programme to convert utilization of kerosene to LPG to be
used by households, micro and small industries and micro and small traders,—

Under the programme, the government supported low income households and micro and

\

home industries by providing them with a suitable LPG gas stove - gas regufator and a 3 kg

package utilized by those subsidy targets.

The programme was viewed as a successful programme -since { it could change traditional

dependence on kerosene for cookmg in most households and home industries in Indonesia.

Potential and Install Capaclty ln levelopment of Renewable Energy

Renewable Energy Power Plant\

- \\ \\

\

In the last 10 years, world démand for renewable energy sources increased at a rate of nearly
25% per year. This i /mcrease was driven by: (i) increasing electrical energy requirements, (ii)

increasing des1re to use cleaner technologies, (iii) continued rising prices of fossil fuels,

(iv) 1ncreased" cost of Cconstruction of transmission lines, and (v) increased to increase

assurance\Ene Yy supply To be able to increase the role of renewable energy quickly, the

\\

price and rehablhty of renewable energy-based electricity generation should be able to

compete w1th COnven‘uonal power [48].

ndohésia, renewable energy sources have been utilized for electric power generation and

\ol;ihousehold purposes for many years. The potential and uses are shown in Table 5
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Table 5: Potential and Installed Capacity of Renewable Energy (both Grid-connected and Off-grid) in
Indonesia (up to 2011) [36]

No Renewable Energy Potential (MW) Installed Ratio (%)
Capacity (MW) / ~ \ L \\?

1 2 3 4 *47#3\
1 | Large hydro 75,670 5,705.29 “// 7 SZF

2 | Geothermal 29,038 NI }400

3 | Small hydro (Micro-hydro) 769.69 217819 | ) /28.31

4 | Biomass 49,810 1,618. 40\ ;@ - 3.25

5 | Solar 4.8(2) QB\ /// ;/‘7 -

kWh/m“/day \}\\/ ~
6 | Wind 3-6 m/s frr//{/"’I\.*)b\ -
7 | Sea 43,000 | \// -
W)

Java Island is the most populated island in the couxicty However the island has insufficient

energy resources to fulfill the energy need! 611, t}ké@ther hand, Sumatera and Kalimantan are

much less densely populated, but the 1s1andp0§s§s§es an abundance of energy resources. So,

the distribution and transportation cost o{fuel\aﬁd electricity from island to island become a

challenge for energy management 1n/1ndqn651a/ Table 6 shows the share of energy supply in

< \

N
major islands in the country. N NG </
\
N o V/

\ V
\

Table 6:x Imél\'y energy supply share in Indonesia [37]

k

Regional Oil (%)\ Natural gas (%) | Coal (%) | Hydropower (%) Geothermal

RN %)
Java 19 [ 6 0 6 34

O\
Sumatra 69 55 50 21 47
Kalimantan —9 14 50 29 0
Sulawesi . [\ 1 2 0 14 8
Others © |, 2 24 0 31 10
\‘//::; \ h

/kk \
N \
\\\/( \\\, //

N
- Hydro R@sr
>
J\Tﬁzdyopower is one of renewable energy technology that is commercially viable on large
N

( /
L ‘scale in Indonesia. Moreover, hydropower dams have made important and significant
AN
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contributions to economic and human development. Firstly, it is a renewable energy source

and produces negligible amounts of greenhouse gases. In the long term, it produces large

/

amounts of electricity at low cost and it can be adjusted to meet consumer demand

Furthermore, hydro dams are multipurpose and are built primarily for soc10 eco“;lomlc
developments such as irrigation, water supply, flood control, electric power andfor tourism.
Indonesia has a huge amount of hydropower resources. The potentlal of ‘hydropower was
estimated at about 75,000 MW, which ranks Indonesia fourth in Asia aﬁer 611ma the former
Russian Federation and India. [37] However, only 34,000 MW of 75 000 MW is exploiTable.
This is basically due to the high capital investment reglulrod bo develop dams and the
frequency of the emergence of socio-environment issues. In Indoneswr the development of a
hydropower dam is overwhelmingly complex as the 1ssues are not confined to the design,

construction and operation of dams themselves /,,bgt\\\u?llso involve issues of social,

environmental and political dimensions. [37]

S AN /

An advantage of hydropower is generally \obwcgls from both economic and environmental

aspects. Economically, hydropower appare tly has a relatively low cost of production. As

‘i\a long life of approximately 50-100 years [49]. In

N
terms of environmental issues, the re&uchoh in carbon emissions from the use of clean energy

well as this, hydropower generally has

sources such as water power is clearly a valuable contribution to the environment.

\ \

But there are also negatlve éffects on the environment caused by the construction of
hydropower dams. These' Ta\rge dams typically disrupt the ecological balance of rivers and

lakes. Table 7 shows thmnstaﬁed capacity of hydropower stations in Indonesia.

\
AN

- Tii{j\iei7;,fflnstalled capacity of hydropower station in Indonesia [37]

QAU N\ - Installed capacity
~Station Total
, \\?\ N (MVV)
% 1. Aceh
PLTA Ahgkup — -
PLTA Peusangan 2 x22.1 MW; 2 x 21.2 MW 86.6 MW
I 2. North Sumatra
-~ ['PLTA Sigura-gura 4% 71.50 MW 286 MW
N
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PLTA Tangga 4 x79.25 MW 317 MW
PLTA Lau Renun 2 x41 MW 82 MW
PLTA Sipan Sihaporas 2 x 25 MW 50"%
PLTA Asahan [ 2 x 90 MW n SN@V
3. West Sumatra P
PLTA Agam 3x3.5MW k ‘\ 11‘0 5 MW
PLTA Maninjau 4 x 17 MW ( - /‘\“ 68 MW
PLTA Singkarak 4 x 43,75 MW —/ 115 MW
4. Bengkulu / //iif B
PLTA Tes 4 X 4 MW ‘\‘T:/\, ) 16 MW
PLTA Musi 3 x 70 MW = 210 MW
5. Riau ‘ ‘\ )) )
PLTA Koto Panjang 3 x 38 MW /// \\ 114 MW
6. Lamp%\ \\ ?“‘
PLTA Besai 2x 464 MW, 90 MW
PLTA Batu Tegi 2‘%1\@(7 28 MW
PLTA Ubrug 2 x 108(\3\1\4\@, 1'% 6.30 MW 17.1 MW
PLTA Bengkok 3 %}w 1 x0.70 MW 3.85 MW
PLTA Cibadak ] - _
PLTA Cikalong /) 3%6.40 MW 192 MW
PLTA Saguling - 4 x 175 MW 700 MW
PLTA Cirata T 8x126MW 1,008 MW
PLTA Jatiluhur 7 x 25 MW 175 MW
PLTA Lamajan N 3 X 6.40 MW 19.2 MW
PLTA Parakan I@Mﬁ@g 4 x 248 MW 9.92 MW
8. Central Java
PLTA Jk&{ 4 x 5,12 MW 20.48 MW
PLTAEE/imN 4 x 3 MW 12 MW
PIT;I;/A‘@e@er 2 x3.52 MW 7MW
mg?},ah Mungkur 1 x 124 MW 12.4 MW
d@%@ng 2x 132 MW 26.4 MW
W{L/ Wadas Lintang 2 x 82 MW 16.4 MW
- PLTA Mrica 3x61.5 MW 184.5 MW
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PLTA Kedung Ombo 1 x23 MW 23 MW
PLTA Sidorejo 1 x1.4MW 14 MW
PLTA Klambu [ 1.1 MW TTMW |
9. East Jawa (( 77\\
PLTA Mendalan 3 x 5.8 MW P :\kgww
PLTA Siman 3x3.6 MW ‘ ‘\\ 10.8 MW
PLTA Giringan 2x135MW; 1 x0.5 MW ‘/ \/\‘ - 3MW
PLTA Selorejo I % 4.48 MW T A48 MW
PLTA Karangkates 3 x35 MW s O 105 MW
PLTA Wlingi 2 x 27 MW 1)) 54 MW
PLTA Lodoyo 1 x4.5MW — N 4.5 MW
PLTA Sengguruh X 145MW | () 29 MW
PLTA Tulung Agung 2 x23 MW ‘/‘// — \\ 46 MW
PLTA Tulis 2x7 1»\4% \i/‘ 14 MW
10. South Kalimaht\gq/\
PLTA Riam Kanan 3 %QM/W 30 MW
11. N(yrtlk\ula\yesi
PLTA Tonsea Lama kx 4, AMTVIW 14.38 MW
Qx 1. 5 MW;
,,w« 5.44 MW
PLTA Tanggari I o 1 17.2 MW 17.20 MW
PLTA Tanggari I1 1 x19 MW 19 MW
= o \ 12. South Sulawesi
PLTA Larona 3 x 55 MW 165 MW
PLTA Balambano /< 2 X 65 MW 130 MW
PLTA Karrebe \ 2 x70 MW 140 MW
PLTA Bakard 2% 63 MW 126 MW
13. Cental Sulawesi
PLTA<sp1eﬁ§{a%so I 4 x 40 MW 160 MW
PL/T/A Sgev@ma Poso II 3 x 60 MW 180 MW
| );*“\A Sulewana Poso IIT 5% 80 MW 400 MW

\Bes}@es large hydropower, Indonesia also has potential for small hydropower across the

Q\‘j \\antry The potential of micro hydro is estimated to be about 459.91 MW. Of this, 20.85
N
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MW or 4.54%o0f the potential has been developed by the PLN for power generation in rural
areas [37]. The potential sites are located in West Kalimantan, West Sumatra and Central
Sulawesi, while the largest installed capacity of micro hydro can be found in North Sum&tra
Central Java, West Java and Bengkulu. Indonesia, as a tropical country, poséesses several
large and many small rivers. As a result, it is highly possible that the development of micro

and mini hydropower plants could play a prominent role for future energyjmx of the country.

A~
{1 O\
‘

“\
O\

\ )
About 6000 plants of the mini hydropower range (300 kW to 5 MW) are economlcally
feasible these days. Considering these potential small- scale of/ hydro are distributed evenly

around the islands, small hydro power plants are seen as one \ption’ that may be used as local

energy resource especially in remote areas for rural 1ndependent power generation. By
exploring this potential intensively with involvement, of prwate sector it gives an excellent

opportunity to develop energy sector as well as the ohcy [37]

Solar Energy

Despite the fact that Indonesia is crossed,by th \equator granting abundant amount of energy

source with considerably high 1nten51ty\(up to 4.8 kWh/ m¥ day), the development and

utilization of solar power has not yet been sufﬁ(:lently intensive.

/

Several studies [28, 29, 30] showed that cons1der1ng solar intensity, Indonesia is suitable for
the utilization of solar energy In partlcular the eastern part of Indonesia has the most
potential for developlng thIs\system However, considering the high humidity level, the most
suitable technology should be searched. A study conducted by Irawan Rahardjo dan Ira

Fitriana [28] and Bi dl\[29] show that many islands of Indonesia received solar intensity at

medium level (Flgure 9)

The mam prohlem for the use of solar energy is solar availability and variation of intensity.

Solar- energy IS only available during the day. Therefore, solar power system should work

Wi h\otheys/, system to store the energy in order to improve the reliability. Currently, a few

search, activities conducted by universities and research institutions in Indonesia are
N\,

~— carrying out to get a suitable solar energy system for rural and urban area. Until 2012, the
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largest solar cell system in country, at 600 kWp, was set up by PLN at Morotai Island. Figure

10 shows the PV solar power at Morotai Project.
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Figure 9: Intensity of Solar Radi

Another example of result of solar r assessment for particular area is at Sumba Island.
Currently 55% (4.45 MW) of Sumba electricity demand (8 MW) was supplied by solar
energy and micro hydro power generation. In this island, PLN successfully developed and
combined PLTMH and PL fil local demand. Some examples of renewable energy

power station in the island are:

x4 MH at Kamanggih Area,
2 x 800 kWh'PLTMH at Lapopu Area
X p (peak)PLTS at Salura Area

x 450 kWp at Semau Area,
1 x2,3 MW PLTMH Lokomombo
»,1'x 480 kWp PLTS at Bilachenge,

O

0 : | government set a target of making Sumba Island iconic for its utilization of
ble energy technology by creating a target which aimed at 100% of locally available
@gy coming from renewable energy sources. [30]
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Currently, the government has put significant a%’r :: ' iving utilization of Solar Power

Electricity Generating System, Pembangkit Listrik a Surya, PLTS, as PLTS would be

useful for the people of Indonesia who live in‘the off-grid rural areas and remote islands. In

addition, PLTS is also hoped to support t me for reduction of carbon dioxide (CO,)

emissions. A combination of PLTS a » reduction is a government programme.

Utilization of solar power has the op ity to eliminate more than 1 kg of CO, for every

kWh of electricity it generates (compared to coal power plant) [50].
<

Currently, utilization of solar energy, especially solar water heaters in large houses or offices,

has become a trend as it i ves the image of the houses or the company. Unfortunately, the

cost for installatio ill considerably high for small houses, and for home and small
industries. During this report preparation, it was impossible to find any studies relating to the
assessmentCof potential” of solar energy for water heating for households or industries in
Indonesia could be found.

<
By 2025; the/Indonesian government plans to install a number of solar power systems with a
. 1 y up to 1000 MW [51]. So, the solar power business opportunities in Indonesia,

/> utilization of solar cell, are going to be very large and increase rapidly.

unately, competitive local technology is limited. There is no industry in Indonesia that
@duces solar cells.
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The challenge in optimally utilizing solar power is the preparation of human resources,
industry acceptance and energy subsidies. Barriers such as energy subsidies, as ment1oned in
Table 2 above, result in a reduction in the development and application of solar energy

technologies. The government has recently been advised by a number of actors to reduce the

size of subsidy given to oil in order to create a level playing field for renewable ¢ energres
‘ \

Wind Power 5'/;;'7 »
As Indonesia is located on the equator, the potential of the wind poéVETpidnt is relatively
small. However, based on available data, there are several areas in mrddle and east part
Indonesia, for example NTB and NTT Islands, which I{ave great potentlal Most of the

m/s except in the two

provinces in Indonesia have an average wind speed of abou
provinces NTB and NTT. Therefore, a suitable Wrnd PoWer Electricity Generation
(Pembangkit Listrik Tenaga Bayu, PLTB) developed rﬁ Indones1a is low speed turbine, and a

power plant with a small capacity, below 100 kW [52]

The main challenge on utilization of PLTB hei/low availability of wind. In order to cope

with this problem, PLTB has to be operated hjiiorid with other power sources. Electricity
generation could be coupled with other altematlve energy sources or with conventional

plants. Although a PLTB usually generates power less than 100 kW, a dozen PLTBs have

been built and operated in the regron [5‘

\ x\

On islands such as NTB and NTT where all their energy needs must be imported from other
islands of Indonesia, the presence of PLTB supports their energy independence. By utilizing
PLTB the need for /fossrl fuels from other islands would be reduced. As well as this, the use
of PLTB will 1ncrease\ he energy security of an area especially in off-grid rural areas. Again,

utlhzatlon S

\\{PLTB supports the government programme to reduce CO, emission, as

compared W1th dresel power plant (usually used to generate electricity at remote island of

Indonesia), PLTB has the potential to reduce CO, emissions of 700 grams per kWh of

elec‘;rrcrty generated

ization of wind power as an energy source in the country has a potential for further
efopment specifically at coastal areas where relative high speed wind is available.

‘ However until now Indonesia has not had a comprehensive map of potential wind power yet.
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Based on data collected by the Institute of Aeronautics and Space Agency of Indonesia

(LAPAN) in 120 locations, areas that have wind speeds above 5 m/sec are at West Nusa
of

Tenggara, East Nusa Tenggara, South Coast of Java and South Sulawesi. Exa

Sumba’s and West Timor’s wind energy mapping is given in Figure 11 and Fi

@

be developed in Indonesia are small (10 kW) and medium scale pow

enerators to

ons(10-100

Considering the wind speeds are between2 and 6 m/s, the suitable wind po

kW). Indonesia has constructed 5 units of windmill generators across the country, each with a

capacity of80 kW and 7 other units with the same capacity ha bee&developed in four
locations, North Sulawesi, the Pacific Islands, Selayar Isla& a)Penida, Bali [37].

Burmiba. Wndkire ia - Favoiabie Wind Resouras

£ e

e

Figure 12: West Timor’s wind energy mapping [37]
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Biomass
Many doubted if bio-energy is a possible renewable energy solution, espe01ally for bio-
energy derived from agricultural and aquaculture. This is because a biomass can requlre very

large land use and the production time is too long Moreover, it turns out. the dlfference

between output energy and fossil energy used in the process is not too s1gruﬁcant\ It is also
worth noting that bio energy production also results in CO; em1ss10ns \however this is
considerably less than that of fossil fuels. [37] So the challenge ahead 1s‘to determme whether
or not biofuels could compete with other energy sources. The techmcal challenge is how to
improve the efficiency of the process technology and how to/ accelerate the production of

energy resources.

/-
/T

Utilization of biomass into biofuels in Indonesia can be grouped in three ways: (i) the
combustion of solid biomass as traditionally used (11) the prcductlon of fuel gas from biomass

such as biogas, and (iii) the production of liquid ﬁ;

\from blomass (biodiesel, bioethanol).

The first is direct burning of biomass, tradmonall};’;used for cooking, heating processes, and

for steam generation for turbine apphcatmn& Unt}l recently, small houses in rural or remote

areas still used wood or agricultural waste for ‘cooking purposes. Typically, they utilized

waste material of forestry, agr1cultural processes such wood chips, coconut shells and

branches of trees. Recently, ut111zat10n ef 'municipal solid waste for electricity generation,

Municipal Solid Waste Electr1c\Pow‘er Generatmn (Pembangkit Listrik Tenaga Sampah,

PLTSa) started to be real1zed especmlly to tap the methane gas from landfill areas [38], or to

burn the wastes.

Direct burning of ]zuomass in th1s way has been generally discarded (except in PLTSa).

Although the techno\ 2y is simple, its efficiency is very low and produces a lot of CO,. In

Indones1a Mummpal Solid Waste Electric Power Generation (PLTSa) considered as an
mterestmg solut}on to be developed, given the municipal waste production is increasing from

year to year *a d land for dumping is becoming limited. Local government programmes to

bulld/ PLTSa ‘are hindered due to rejection from the public who are concerned with

1rohmental pollution, especially air pollution. Implementation of an environmentally

ound feclmology for PLTSa is a challenge for future.

The second way to utilize biomass is the production of biogas from biomass. There are

\\l\l\\:fifff;jseveral reasons behind the development of this technology in Indonesia. The biogas can be
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used for regular burning / heating at households. It can also be used as a fuel to generate
electricity, and the solid waste could be utilized as fertilizer. Recently, many of blogas -to

electricity plants have come up in small and large farms, schools (Pesantren), rura1 H@gng
@
<\‘\

) \\ N

The challenge for biogas production is that it requires certain initial 1nvestment to build the

complexes, industrial estates, etc. [53]

system. This is particularly true for small farms and low income peopIe m\/(ur@ff areas. It is
suggested that the government supports farmers on investment for &mstmctlon of small

biogas plant.

4

The potential of small biogas systems for apphcatlo% m\mraf areas is somewhat
encouraging. The waste from buffaloes, pigs and cows/ Can%e\found in all provinces in
Indonesia, though the quantities are in different amgunt\s”l"able 8 shows the summary of
biogas energy potential by province in IndonesK a and Table 9 shows major biomass energy

potential as energy resources. Figure 13 shows typlcaLﬁmall scale biogas digester in village

. ) 22
or at home industries. (W % / /
C\ <ﬁ \
\7, \\ \/

Table 8: Biogas Energ\\KPo\e‘n‘lﬁal in each Province [37]
_ \——7// /

Province [~ - Biogas potential (MW)
East Java >/ 125.9
AN <

Central Java O ™ 63
NTT ) 56.7
North Sumatra_ 46.8
Aceh \\ 42.7
South&ulawés\g 28.8
Wefi Jam\ 40.1

Bali - ‘ 32
W 28.2
O %uffl Sumatra 26.8
m‘// ,\\\ West Sumatra 10-19

N§ O\Q\\ ) /s‘ West Kalimantan, and Lampung, -

AN \“'7//
[\J}Z/\i\\;\\\> Other provinces <10
?J\\\ \W/
_ RN
// - \\\ N/
O[O
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Table 9: Major biomass energy potential as energy resources [37]

Biomass Main region Production Technical Remarks
VN
(million tons/ energy (( x
RN
year) potential ( /\ \\\\>
S NN
(GJ/year) NN,
Sumatra, ' Small log < 10 cm medium
Rubber wood ) 41 (replanting) 120 —N\—/
Kalimantan, arﬁdblg@bg/s are
L ) |
Java used-as fire wood in brick and
T ‘roof'tile industry
Logging Sumatra, 4.5 19 Q N ;/‘
or
residues Kalimantan /:: \»
Sawn timber Sumatra, 1.3 13 [ ) ) Residues of the factory often
residues Kalimantan N\ used as fire wood by local
[ \ \
{ ) ) .. . .
‘ \ ) ) communities, residue available
> \\\\QZ//
< \\\\7/\ for free
Plywood and Kalimantan, 1.5 SN@ /N 16 Residues are generally used
veneer Sumatra, Q\<\ yet
production Java, Irian Jaya, ( ( n
residues Maluku N —
( \
Sugar Java, Sumatra, Ba sse! /10 78 Bagasse is generally used in
residues N \\§ sugar factories
{
Sulawesi, \Eﬁine tops: 4 (90%), The use of cane leaf
Kaliman@;\ and tops need to be
Bali u§8\ Cane leaf: 9.6 investigated
T -
Rice residues ayé\ umatra, Husk: 12 150 Stalk and straw are generated
at the field and
Sulawesi, Bran: 2.5 generally burnt, in some areas
R alimantan, used for feeding
&
Bali/Nusa, Stalk: 2 or raw material for paper
=N .
A ) Tenggara industry
‘ N
i\f\ N </ Straw: 49 Husks often burnt uncontrolled
™~ /S
D Residues are used generated
Coconut Sumatra, Java, Husk: 12 7 )
% - decentralized and
residues Sulawesi
Bran: 2.5 usually left on the plantation
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field. Largely

Stalk: 2 Straw: used as Firewood and for

49 production %

Sumatra, new ) Palm cell r are
Empty fruit 67
areas: commymﬁue\ rce,

Kalimantan, Bunches: 3.4 EFB are gengrally incinerated
Palm oil @

Sulawesi, /(3
residues <\

Maluku, Nusa | Fibers: 3.6 M

Tenggara, Irian
=8 Palm shells: 1.2 <
Jaya ,D>

The third way is to pro uid fuels from biomass. In Indonesia, the biggest focus on the

development of biodiesel-oil from fruit oil (palm oil, jatropha oil) and from cooking oil

waste, and bio-et olasses, tapioca starch, and other kind of starch. In last few years,

many research. institutes and universities attempt to utilize lignocellulosic agricultural and

forestry waste material as raw material to produce bioethanol. The latter are mostly at lab or

&
pilot scales. [é

1 of bio-ethanol as fuel in Indonesia is that it reduces the use of gasoline as
tly a blend of bio-ethanol (5%) into 95% gasoline (Pertamina Premium, RON 90)

ed as bio premium. Pertamina, the state-owned company that produces and distributes

28




gasoline in Indonesia, has wisely planned to increase the amount of bioethanol in bio

premium to 10% and 15% steps.

Indonesia was known as the largest palm oil producer in the world after overtakmg Malaysm
in 2006. The country produce 21.6 million tons of palm oil, rise 3.8% from 29()9\ Qne of the
factors leading to higher production is the expansion of palm oil plantatlon\area by 6.7% to
5.73 million hectare in 2010. Most of the CPO (around 60%) that 1s exported to other
countries is still in a raw form and is considered as a low value- added 1ndustry Owing to the
abundance of raw materials in the country, it has been utlhzed for blddlesel as an alternative
fuel. Since 2013, 10% of biodiesel oil (derived from palm 011} mlxed/wnh 90% of diesel oil,
bio solar, has been utilized. Currently Indonesia is the largest b%dlesel producer in the Asia-

Pacific. P jj N :f,f;//

Geothermal

In Indonesia, geothermal power plant is an \1ncreasmgly significant source of renewable

energy as deeply discussed. As a conseqnenc\exy f Indone51a s location in The Ring of Fire and
its volcanic geology, the country is bles$ed Wlth untapped potential of geothermal energy. It
is estimated, the country has 28 OOO MW of geothermal potential, corresponds to 40%of
world’s potential geothermal resource The country constructed about 1200 MW of power
plant from seven geothermal areas in ] Qrth Sulawesi, North Sumatra, and Java. In 2009,
geothermal energy represented 1. 22% of the country’s total energy supply and 3.6% of its
electric power. The coun&y alSo plans to develop nine other Geothermal Working Areas
(GWA) such as GWA( SeuWalah Agam (Aceh), GWA Soboi (Aceh), GWA Jailolo (North
Maluku), GWA Telaga Ngebel (East Java), GWA Ungaran (Central Java), GWA Gunung

Tampomas (West . Ja\\m)\2 GWA Cisolok-Cisukarame (WestJava), GWA Tangkuban Perahu

(West J ava) and GWA Sokor1a[37] Geothermal distribution potential in Indonesia by region

is given in Tab}e lO and geothermal power plant capacity is presented in Table 11.

Table 10: Geothermal distribution potencies by region [37]

\ Resource (MW) Hypothetic Reserve (MW) Possible Proven
Speculative Probable

4975 2121 5845 15 380

1960 1771 3265 885 1815
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Bali-Nusa
410 359 973 — 15
Tenggara
Sulawesi 1000 92 982 150 [/ N 78
Maluku 595 37 327 - -
Kalimantan 45 - - — —
Papua 75 - - 7\‘\ \i\?/\“ -
Total 9060 4380 11392 : /1050 2288
‘ \//)J
Table 11: Geothermal power plant capacitylﬁ/j] O
[ ( 7»\
Working Area Location Turbine capacity \Oﬁg ator Total capacity
1x30MWe |
PLTP Kamojang West Java 2 x55MWe I x 6‘({ ) | PLN 200 MW
N
MWe / ‘// \\ \
[ VL
PLTP Lahendong 2 %20 \IQ&ZO/ :
North Sulawesi — PLN 60 MW
(Pertamina) ” MWe-
PLTP Sibayak ‘
North Sumatra MWe Pertamina 12 MW
(Pertamina) P
/ ///
3% 60 MWe 3 x 65 PLN CGS
PLTP Salak West Java &\}m 375 MW
i\\ ~ MWe
(Chevron GS) — H
/1 x55MWe PLN
PLTP Darajat 1 x 90 MWe CGI 255 MW
(Chevron GI) 1 x110 MWe CGI
PLTP Wayang 1 x110MWe 1 x
SE 227 MW
Windu 117 MWe
PLTP Dieng 1 x 60 MWe GDE 60 MW
(Geo Dipa
Energi)
Total 1189 MW

Source: M&A}{ ﬂ%ﬂ& al. / Renewable and Sustainable Energy Reviews 16 (2012) 2316— 2328

‘ // :'\\ &

bSRAN

\

i\@/

e

\k

\J

\1§V0rking area in Indonesia, respectively.
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Figure 14: Installed Geothermal Power Plant (GPP) [43]

Source: Djadjang Sukarna (Energy Efficiency and Renewable | Indonesia)

Figure 15: Geothermal Worktg a e donesia [43]

o 54 GEOTHER WIHG AREA

th ter Plan for Acceleration and Expansion of Indonesia Economic Development
P 2011-2025) document, it was stated that development of geothermal as electricity
neration plant is a priority programme. Figure 16 shows current geothermal project in

Indonesia.

31



Figure 16: Projects in geothermal power plant [43]

. =
. CRrill T PR E D) s
. Private Secter Prajest

N\
Government Policies to Scale Up Geothermal opment in Indonesia

The Government intends to accelerate and speed %@ the development of geothermal. In order

to drive development of geothermal power plant, the government launched

strategies and policies such as:

o
Q@

- Presidential Regulation ‘N%\ /L2O{O on Assignment to PT. PLN to Accelerate

Power Plant Developmeﬁ\\%% Renewable Energy, Coal and Gas
0. 01

- MEMR Regulatio

T~
15/2010 on Pro

Renewable E %gif,\

12 as revised of Ministerial Regulation No.

s List of Power Plant Accelerated Development using
al and Gas as well as Related Transmission
- Target for \ al Power Plant Development on Crash Program 10.000 MW
Phase I -

\E\\év\&lopment for Production on Existing Field : 465 MW

\ivelopment for not yet in production on Existing Field : 1535 MW

New Development Geothermal Working Area : 2925 MW
Total of Geothermal Development 4925 MW
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1. Law No. 27/2003 on Geothermal and Government Regulations No. 59/2007 on
Geothermal Business Activities jo Government Regulations No. 70/2010 are the

basis of geothermal development Indonesia

2. Presidential Regulation No. 04/2010 jo Ministerial Regulation Nd
revised of Ministerial Regulation No. 15/2010 (2nd Stage of 10 QO&MW Crash
Program) in order to speed up the development of geothermal power

3. Pricing Policy f\\‘i\ T‘

e Ministerial Regulation of MEMR No. 02/2011 on geothe}\fﬁﬁjl////price structure.
The MR gives certainty on electricity price from geothemlal power plant:

- Electricity price as the result of a GWA tender;is fepresented as purchase
price by PT PLN in the Power Purchase Agreement which is final and
non-negotiable S i\iiji;/

- Ceiling price for geothermal energy US$ 9.7 cents/kWh

- If the price exceeds US$ 9.7 cents%kWh negotiations between Parties are

/ /
(

needed.

e Fiscal incentives for geothermal development (based on Government
Regulation No. 62/2008 _]0 No\ 1/2007 MR of MoF No. 177/PMK.011/2007;
and MR of MoF No. 22/PMK 01 1/201 1):
- 30% of corporate 1ncome tax;
- 10% of added—value tax pald by the Gol;
- Custom duues exemptlon for geothermal developer;
- 25 /o per\ year depreciation for 8 years with double declining balance
method and
- In&es;fment tax credit 5% per year for 6 years.
Currently the mechanism of Feed in Tariff for each GWA is being developed
by the GOI in order to make geothermal business more attractive to investors.
4 ACcess to Potential Geothermal Resources for Investors
The Government offers a Preliminary Survey Assignment to third party
(investor) which provides “first right refusal”.
o The Gol establishes new GWAs and widely open opportunities for investors to

participate in the geothermal business through GW As tendering mechanism
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In order to accelerate the tender process of new GWAs, the policies which

regulate bidding process are being revised in order to make the tender more

simple, transparent and bankable. A QF>
a \ ~

/

Coordinating with all relevant parties to accelerate and mmphfy the _permit

\
process. / /_\\\ \7

Related to Forestry Issues, currently MEMR and Ministry of Foifest have signed

the MoU regarding the acceleration of geothermal utll‘lZ\atloh permit within
///

\

production forest, protected forest, and conservation forest R
The government has issued a Presidential Decree th,at guarantees support for
investment in Geothermal Infrastructure PrOJect\ \(PR/NO 13/2010 jo PR
No.67/2005 and PR 78/2010) and Ministry of Fman\ce i{egulatlon No. 139/2011
(PMK No. 139/2011) which guarantee the btmrress feasibility of PT PLN for
developing electricity from renewable ener\gy, coal and gas through cooperation
with Independent Power Produce@rs. ¢ /;j\\\\\
/ /)

‘\\ \V/\;’ /

\/

Need and Demand for Energy: Electrlc‘ali’oﬁfex\ﬁondltlon in Indonesia

\\\

\\

Electricity demand forecast conducted bfPLle as shown in Table 12.

‘, ™ \

Table 12: Electricity Demandl’ro:]ectlon and Target Electrification Ratio [10]

Year Dei{and (TWhi (a) Electrification ratio (%) (b)
2013 S 189 79.2
2014 <\\ 208 82.6
2015 N 227 85.9
016 | 246 88.9
2017 266 91.9
@26{;& N > ” 286 937
2019 308 95.3
<j;202t\\\> 7 332 96.8
‘/?::::\;0211\7 358 97.4
[\//\Q 2022 387 97.8

NotesQ fa) Bleed on average annual growth 8.4%.

(b) Targeted electrification ratio.
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Installed Capacity

At the end of December 2011, PLN and subsidiary companies owned and operated 5,269
generating units with total installed capacity of 29,268.16 MW, of which 22/513 61 MW

(76.9%) was installed in Java. The total installed capacity was up 8. 82%\! orupared to

December 2010.The total generating plant capacity broken down by type oquwéf ‘plant as
follows: Steam Turbine 12,053 MW (41.2%), Combined Cycle 7,834 MW (26 8%) Diesel
2,569 MW (8.8%), Hydro 3,511 MW (12%), Gas Turbine 2 83Q MW (9.7%), and
Geothermal 435 MW (1.5%). [54]

Energy Production and Purchase

The PLN electricity production (included rented, and purchase from utilities outside PLN)
throughout 2011 was 183,421 GWh, up 8% over the pre\uous year (2012 — 169,786 GWh).
Of the energy production, 47.4% was produced by ‘PT PLN (Persero) Holding, and 52.6%
g i’ower PT PJB, PT PLN Batam and PT

came from Subsidiary Companies, i.e. PT Indone\

PLN Tarakan. [54]

24.3% of this energy production was produced bynatural gas, 41.5% was produced by coal
fired, 31.6% by fossil oil, 7.8% by hydro and 2.6% came from geothermal. The share of oil,
coal and geothermal used for electrrc}ty productlon increased over the previous year, while

natural gas was constant relatlvé\l\y\ and{l;ydro was decreased. [55]

Of this energy productioﬁ;‘ the\\\f\e\hergy purchased from other utilities outside PLN amount
40,681.87 GWh (22. 2%) Thrs was increased by 2,605.71 GWh or 6.8% over the previous
year. From the totaienergy purchased the greater parts were 9,415 GWh (23.1%) from PT
Paiton Energy Cornpa y}and 8,162 GWh (20%) from PT Jawa Power. [55]

Market and Potentlal Services

Energy (Electnclty) Sales
PLN srotal energy sales in 2011 were 157,993 GWh, up 7.3% from the previous year. [54]

(A L\ong groups of customers, energy was sold to:

J a) ‘Residential was the major share, consuming 65,111.57 GWh (41%),
' b) Industry 54,725.82 GWh (35%),

c¢) Commercial 28,307.21 GWh (18%), and
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O
NN

O\
N

d) Others (social, government office building, and public street lighting) 9,848.06
GWh (6%).

TN

(N

(¢ N\
N

/"/ ‘\\ \J
Electricity sold to Industry, Residential, Commercial and others group of customers in¢ creased

by 7%, 9%, 4% and 6% over the previous year. Total number of customers was 4§ 8975 145 at

/

the end of December 2011. This was up 8% from the end of December 201& //f

/>

\ ) \
\ \\,, J /

Sales of electric power in the last five years grew on average 8.5% per year as shown in

7 G
Table 13. N
< O\ " S /»‘/;
Table 13: PLN’s Electricity Sales (TWh) [44} -
. N
Region 2007 | 2008 | 2009 ([ 2010 [ 2011 | Average
\ //
Indonesia 120.0 127.6 13/3/1:1 \145.7 158
Growth (%) | 7.6 6.4 ;;g\/2‘9\4,7 | 10.7 8.5 8.5
Java - Bali 95.6 | 1008 1041 113.4 | 1208
Growth (%) | 7.4 54 /33 8.9 6.5 6.3
Sumatera 147 |- 1@4 Jo176 | 197 | 215
Growth (%) | 7.9 119 72 11.6 9.3 9.6
Kalimantan 3 9/ \ 4? 3 4.7 5.1 5.7
Growth (%) 7:65;;- //8.2 9.6 10.3 10.1 9.2
Sulawesi 139, \lin.z 4.6 51 56
Growth (%) m 2 7.3 8.8 10.7 | 11.0 9.6
Maluku, Papua and Nkisa \\1 8 2.0 2.2 2.4 2.7
\\
Tenggara (= \\
&rowth(% 12.3 8.3 9.9 10.7 13.0 10.8
\ —~
- ﬁ\f;

From Table. Lﬁ it c\an be seen that the average growth in electricity sales in Java, Bali (6.3%
per yeari\\ls reiatlvely lower than the average growth in Sumatra, Kalimantan, Sulawesi,
Malukuy Papua and Nusa Tenggara. Lower sales growth in Java Bali in 2007 was due to the
cont{gl ef\saies due to limited generation capacity in that year'. Furthermore, in 2008 the
l()b‘afﬁnancml crisis began until the end of 2009, which led to the sale of electric power in

2009 gﬁo\mﬁg only by 3.3%. In 2010, growth in Java led to a recovery from the effects of the

N globai financial crisis.

Ny "No additional new plant in 2006 [55]
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Sales of electric power in Sumatra grow much higher, at an average of 9.6% per year. This
growth is not balanced by the addition of generation capacity that only grew an average of
5.2% per year, so that in many areas of chronic power crisis by 2009 and addreSSed to the

rental power throughout 2010. [56]

Sales of electric power in Kalimantan grew by an average 9.2% per year, W‘hﬂe\the ‘addition
of generation capacity on average only 1% per year, so that in many areas there Was a power

crisis and limited sales. N _/‘

Sales of electricity in Sulawesi grew by an average 9.6% per/year whlle the addition of

generation capacity on average grew only 2.7% per yeaf ij \IS has /resulted in electricity

Electricity Sale Price RN
YN \\ —

The sale price of electricity is controlled by the central government through the ministerial

energy and mineral resources /(MEMR)iThe price of electricity planned by the MEMR
should be approved by the parhament

The current price of eleotrlclty \for major users is still under subsidy. As a result, the
government is planmngto feduce the level of subsidy wisely. Since 2013, the government
gradually increasedt the seﬂe sprice of electricity for certain groups of users, namely electricity
for households WhLCh have a power allocation above 1300 VA and for industries in every

see Tahle 14). For a certain group of users, especially for small houses of low

three month\\
income peéple (households with allocated power of 450 VA and 900 VA), the price is still

sub51dlzed by the government.

In 2011 PLN s average power price per kWh was Rp 714.24 /kWh. It was increased
L mpared to 2010 of Rp 699.1/kWh. The price for 2012 and 2013 is shown in Table 14.
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Table 14: The electricity tariff for 2013 in each user category

38

The first —three II-Three I -Three
A. Household 2012 Tariff {IV — Three months
months months months . {\ O\ >
/ — AN
~{|Same (under
a) 450 VA Rp 410/Kwh |Same Same Same ,,,,,\\\
Vs \\ ét?osidy)
“ (
RN ,,7//"/Same (under
b) 900 VA Rp 585/Kwh  [Same Same Same/ N
\ ) subsidy)
c) 1.300 VA Rp 790/Kwh [Rp 833/Kwh  Rp 879/Kwh Rp 928/Kwh Rp 979/kwh
d) 2.200 VA Rp 795/Kwh  Rp 843/Kwh  [Rp 893/18@ w:f\‘ Kp 947/Kwh Rp 1.004/Kwh
e) 3.500-5.500 VA Rp 890/Kwh [Rp 948/Kwh  Rp l.OOQ(KWh\ Rp/1.975/Kwh Rp 1.145/Kwh
TN\ Rp1.362/Kwh
f) Above 6.600 VA [Rpl.154/Kwh Rp 1.195/Kwh [Rp 1.310/Kwh’ Rp 1.340/Kwh o
AN — (no subsidies)
B. Industries N \‘}:i //‘
N Same (under
a) 450 VA Rp476/Kwh  Same (. Same Same
NI subsidy)
(\\ LN N
AN Same (under
b) 900 VA Rp585/Kwh  [Same (( . [Same Same '
P \5 ,/‘/x‘ subsidy)
¢) 13kVA Rp765/Kwh Rp803/Kwh Rp843/Kwh  Rp886/Kwh Rp930/Kwh
d) 3.5-14kVA Rp915/Kwh Rp96‘t/l§vgh Rp1.009/Kwh [Rpl1.059/Kwh |Rpl.112/Kwh
e) 14-200 kVA Rp870/KwE\ Rp9f4/Kwh Rp959/Kwh  Rpl1.007/Kwh [Rpl.057/Kwh
f) Above 200 kVA [Rp73 l/gx/h \ §p757/Kwh Rp783/Kwh  Rp823/Kwh  Rp864/Kwh
PLN Business Ar@h a\ ‘Electrification Ratio
With the grthh J otaDnumber of residential customers from 39,324,520 at the end of 2010
to 45 829%\&:@ the d of 2011, the electrification rate reached around 71.23% at the end of
2011. The r\a\\e\ 012 was 75.9%, and the target for 2016 is 83, 4%.
Electrlclty‘ Supply Permit PLN has been determined by the Minister of Energy and Mineral
l \/ N \ .
JR&S@\urCes Qecree No. 634-12/20/600.3/2011 dated 30 September 2011. The decree stipulates
V\P\\EN/Achlty Region covering the entire territory of the Republic of Indonesia, except those
P
O ‘(/‘/7\ RN
\\\i \\\ \\\\J
\\;\:



specified by the Government as Regional Enterprises for other State-Owned Enterprises,

Regional Owned, privately owned companies or cooperatives.

For 2012 to 2021, the entire area of business PLN established by the Decree of the Mt;uster
of Energy and Mineral Resources in which the area of PLN business is dw}ded into three

‘ \
operational areas, namely Bali, East Java, and the rest of Indonesia.

\D)
The development of the national electrification ratio from year to year has/lncreased from
64.3% in 2007 to 75.79% in 2012. In period of 2007-2011, the 1ncrease\electr1ﬁcat10n ratio in
areas of Java, Bali, Sumatra, Kalimantan, Sulawesi and other 1slands Were as shown in Table
15. f N

Table 15: Electrification Ratio Gmwfh(%)/[44]

Wilayah 2007 2ﬂ0§ \2009 /| 2010 2011
Indonesia 60,8 | 623 65\/ 67,5 | 71,23
Java-Bali 66,3;\ 68 TT698 | 714 | 7232
Sumatera 568 60 2 60,9 | 67,1 | 69,38
Kalimantan 4, 5 | \53; 551 | 62,3 | 64,25
Sulawesi Ve 753,(3 1541 | 544 |62,7 | 66,63
East Part of Indoneméé 30,6 30,6 | 31,8 |35,7 | 44,24

/ \\ \\\7

Tablel5 shows that growth 0equrs unevenly in each region. The main difficulty of PLN was
the limited ability of plant&and scattered geographical situation.

s \ \

RN

;n\\

Number of Subscrlbers

The actual HUI?beT fsubscrlbers during the year 2007-2011 has increased from 37.2 million

_\\

to 45.6 rmlhon\ In other words, there has been a growth of 1.68 million people per year. The
addltlonal laljges’c - customers was in the household sector, which is an average of 1.6 million
per year follewed by the business sector with an average of 87 thousand customers per year,
‘,\pubhe sec;or average of 45 thousand customers per year, and new industry in average 700
/Cugtome;s /per year. Table 16shows the development of the number of customers by sector of

PLN eustomers in five years.
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Table 16: Subscribers Numbers Growth (Thousands) [44]

Customer Type 2007 2008 2009 2010 2011
Residential 34,508.1 35,835.1 36,897 39,108.5 42134/85&
Commercial 1,585.1 1,687.3 1,770.4 1,877.6 37&0}9@
Public 988.8 |  1,052.2 1,164.7 1,147.8 12137
Industrial 46.6 46.3 47.6 84 5002
Total 37,128.6 38,620.9 39,879.7 42,1824 | [0 45,631.6
|\ ) ‘
— ///
7 L
E . ( «’//;\\
nergy Sources of Power Generation \“2)
\ =/
Regional Operations West and East Indonesia /ifﬁ\\\\
/ ~

AN
For electricity generation, PLN utilizes several kinds of ﬂisgurces for their power generating

systems, which spread in western and eastern Indonesla aS\ﬁuown in Table 17.

\Q\/

Table 17: Type of Installed Generating Capacity 1h/0p®(@§10n in Indonesia (MW) in 2011 [44]

Province PLN (MW) §N” / Total IPP (MW) Total | TOTAL
\\ PLN IPP
PLTD |PLT |[PLT |PLT |[PLT |PLT PLTU |PLT |PLT
G GU |U — %AM;/ P AM | P
Aceh 2175 | 0.0 | 0.0 . 1.8 [ 0.0 | 219.0 219.0
ce D)
Sumatera 37.6 | 203.5 | 203. | 0.0 viL%o.o 140. | 871.0 183. | 183.0 1,065.0
~
Utara 5 Y 0 0
Sumatera 328 | 54.0 | 817.1-200.0 | 2542 | 0.0 | 1.359. 1,359.0
Barat 9| 0
Riau 86.7 | 5971597 | 0.0 | 0.0 | 114. | 260.0 260.0
[:\\\ - 0
Kep. Riau 81.6 W 0.0 | 00 0.0 0.0 82.0 82.0
Bengkulu 216 ~0.0 | 00 | 00 | 00 | 233. | 256.0 256.0
- 9
Sumatera 09, 1755 [ 175. | 40.0 [ 2850 | 0.0 | 531.0 | 230.0 [ 227.0 457 988.0
Selatan 5
Jamb‘(‘/"’"\\ 494 [ 780 | 780 00 | 00 | 00 [ 1270 127.0
“Ba}agkk,/j’ 91.8 00 | 00 | 00 00 | 00 | 920 92.0
. NN
Q en;@gj
o~ Lampung 658 | 18.0 | 180 | 0.0 | 200.0 | 119. | 403.0 403.0
RN \\J 6
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Kalimantan | 194.8 | 34.0 | 340 | 0.0 0.0 1.6 230.0 230.0

Barat

Kalimantan | 125.8 | 21.0 | 21.0 | 0.0 | 130.0 | 30.0 | 307.0 //7 307.0

Selatan // |

Kalimantan | 78.1 0.0 0.0 0.0 0.0 0.0 78.0 11.0 - 11.0 89.0

Tengah ‘/“///: \\

Kalimantan | 2239 | 384 | 384 | 60.0 0.0 0.0 322.0 ,:47&55\95 // 45.0 367.0

Timur ( \/‘\

Sulawesi 73.3 0.0 0.0 0.0 10.0 | 554 | 199.0 = 3.0 3.0 202.0

Utara ///:\ O

Gorontalo 31.7 00 | 00 | 00 0.0 1.5 33% N\ / )) 33.0

Sulawesi 110.2 0.0 0.0 0.0 30.0 8.6 149 0 27.0 | 3.0 30.0 179.0

Tengah {/ (/i )

Sulawesi 72.7 122.7 | 122. | 0.0 125 | 151 |- 0 “‘135.0 120 | 267.0 626.0

Selatan 2 7 1 \]\/‘; \\\j )

Sulawesi 6.5 0.0 | 00 [ 00 | 00 ‘\o.@\ 60 6.0

Barat /> =/

Sulawesi 89.7 0.0 0.0 0.0 L@\ 1.6 91.0 91.0

Tenggara o

Maluku 134.6 0.0 0.0 0.0 | \OE/\ 0.0 135.0 135.0

Maluku 62.0 0.0 0.0 0‘/6* \Qiﬁ' 0.0 62.0 62.0

Utara \/{1/}‘

Papua 89.6 0.0 0.0 0.0 73}0 2.0 92.0 92.0

Papua 53.7 0.0 0.0 2.0 0.0 56.0 56.0

Barat ‘

NTB 144.8 0.0 0.0 0.9 0.0 146.0 146.0

NTT 1375 | 0. ‘ 0.0 1.1 0.0 139.0 139.0

TOTAL 2,344. [ 80 ; 1,357 | 1,119 | 60.0 | 6,604. 310.0 | 201.0 | 11.0 | 1,007.0 7,611.0
5 C 9 5 2 0

Note: IPP (Ind nd\e\r\lf{b)ver producers) has PLTG = 60, PLTGU = 365 only at Sulawesi Selatan

&
Energ /y Sourcf> Power Station in Java-Bali Region

Th&e\zsources to produce electricity in Java and Bali Island are a bit different compared

‘ \eugs of Indonesia. As shown in Table 18, PLTGU and PLTA is major type of plant.
>\fl§c&\a§s of energy sources and the capacity of the Java-Bali power system as follows.
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Table 18: Type of Plant and Its Capacity of Power System Java-Bali Year 2011 [44]

No Power Plant PLN 1PP Total B
Type MW
1 PLTA 2,392 150 2542 'Q\\Q
2 PLTU 107 3,012 3119 :\5
3 PLTG 2,035 300 2 335‘\ ) )
4 PLTGU 6,916 0 6/916 /\ -
5 PLTP 375 685 1,060 //
5 PLTD 105 0 N 105
Note: IPP = Independent power producers ) = ~ ;
/- \\\>
Indonesia Demand and Supply Gap )
\\\ —/
Electricity Demand and Supply Gap /‘/ N\
The Electricity Demand and Supply Gap is shoan@ \b}e/)‘f 0.

\ NS

Table 19: Electricity Pov({])enyaﬁd anﬁ Power Gap [45]

Provinces/Region Peak Load %M%e{nand Committed Power Needed/
At Year 2013 At Year\2013 Project Power Gap,
NS
T up to 2013
Java, Bali and 24319 < - 3L6IS 5,743 7,395
Madura ;\i>
North Sumatera and 2,666 712 1,154
Aceh
West and South ,3646 749 1,287
Sumatera, Lampung | -
and Riau o \
Bangka Belitung SESENE 176 25 103
West Kali an&g\ 326 440 125 19
Central argd 524 733 46 258
Kahmant\an&
EasLKallﬁla\ntan 406 548 90 392
N&qh and dentral 509 712 251 150
m;w;;; and
ﬁor{;{\talo
South Sulawesi, and 885 1,195 305 436
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South —West

Sulawesi

Maluku & North 110 153 34 ( N
Maluku K&
Papua 157 228 42 "

C

Nusa Tenggara Barat 172 241 36 @ 74
N
1/

Nusa Tenggara Timur 109 152 26

Batam Island 332 432 572

\0

Total Energy
Indonesia is the fourth most populous nation with 237. eople and ranks 13th in the

@

ption. Total primary energy supply

primary energy use. Like many others developlng es, development and economic

growth continue to affect the growing of energy

had increased steadily over the past 19 y% s about 1270.9 Mboe in 2009 which is
f

more than200% increase from 1990. T energy demand and supply are shown in

Figure 17 and Figure 18.

UEVELOPMENT DF PRIMARY &

Lr=ewrr=—m

:l:

A%

Hios

%Q O N R A B FED e R R N T D R O A R e e
% Figure 17: Trend of Energy Supply and demand in Indonesia [46]
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Figure 18: Trend of primary energy supply by fu Indonesia [37]

Compare to the world’s energy consumption, @E per capita, Indonesia energy
consumption is much lower i.e. 0.65 TOE per c 1th an average growth of primary

energy about 7.7% in the past 20 years is expected to continue to increase in the

future as the demand for transportation ’ ] atinues to increase. Apart from that, the final

energy consumption increased drastica

Figure 19 shows the final energy ¢

e &
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Figure 19: Trends of final energy consumption by sector in Indonesia [37]
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Industrial sectors dominate energy consumption in Indonesia with its consumption is about

296 MBOE (41%) from total consumption of national energy in 2009 and followed closely

by transportation sector which consumes 226.6 Mboe (37%). Residential and q\c(ffh%ial

sectors have also increased steadily. As shown in Table 6, most of the energ fesources are

located out of Java, but the demand of energy is concentrated in Java as“ p}i&n from

Figure 20, so energy transportation cost and facilities are important issge/ij}\l%d/@esia.
L\‘\\\//\ )

The energy consumption of transportation sector in the future will be an important factor for

of energy consumption. f/

the future of energy demand supply projection and has potentia]g%g}ie@@n% the highest sector
\\/ )

LA L ]"l |
u ]1:; L b J
AN
Sum ﬁtern\j\ Ealimanian ’l‘\\
i \&\\7,-‘ ™

7% o0 asncs =4 ? : '}’H‘\
), -
x O \" _.h :

~_

Figure 20: \%‘ri\ ution share of final energy consumption

T~
In 2009, the final enze\r\gg\\%ply was dominated by non-renewable energy resources such as

 contributed for 75% of the final energy consumption. This situation

d the energy society worry as the fossil energy resources and supply

will be diminished inthe near future. On the other hand, the utilization of new and renewable
energy resources has not been optimized due to its high production cost and by the subsidy
polic/%gg fo§§ energy. The contribution of crude oil in energy supply in Indonesia has
de@rom 45% in 1990 to 39% in 2009, and increase again to 42% in 2013. On the

2/
‘ h Nhe contribution of coal in energy supply has accelerated from 4% in1990 to 18%

9 which was mainly used in power generation and the cement industry. The primary

o j
\/\\c\@rgy supply share in 2009 is presented in Table 20. With increasing environmental issues,
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the use of natural gas also is expected to grow at a steadily increasing pace. The contribution

of the other energy resources such as hydropower, geothermal, wind, and solar were only 3%

in 2009, which was very low in comparison to other countries. [52]

N

“,/ N \\\

Table 20: Primary energy supply share in Indonesia [37] N J
Primary energy Amount (kboe) 2009 Share (%j / ) | \72009
supply 1990 1990 7 f—"—f |
Crude oil 297,435 495,710 4§ - ,/ / 39
Biomass 193,191 279,251 ) /: 29 22
Natural gas 127,604 220930 | /2/9 18
Coal 24,390 231,351 B \ \ - 4 18
Hydropower 21,678 28,688 ‘\ R R 2
Geothermal 2185 14, 973 . \\\ — 0 1

\
Note: Biomass was used in several ways such as on direct bu{mngcf wpod at household at rural areas.

[N
AN
NV,

\/

S NN
& 7
Indonesia Energy Efficiency /\:\0\5 -

NN
\ N N

In 2009, total energy consumption per umt oﬁGDP (primary energy intensity), measured at
purchasing power parity is 16% hlgher tha@ the world average which means that Indonesia is
still not efficient enough in utlhzm& enexgy sources. It has decreased by 1.2%/year since

1990.

1) Objectives

N\ )
Energy Efficiency in I donesya has the following objectives (Sources: RIKEN (PP 70/2009,
and APEC, 2012): (\ R \

- Gfowt}mn energy consumption slower than GDP growth by 2025

« \\Qnduktmél energy intensity reduction target of about 1% per year until 2025
«\\ \ N

The goal of\ e N@tlonal Energy Conservation Master Plan, entitled RIKEN (PP 70/2009), is
to achleve Inthesm s energy saving potential through energy efficiency and conservation

(EE&C)measures and so avoid wasteful energy use in Indonesia.
\ \f/ )

— /

N /;{IKE Jeiegtlﬁed the following sector energy saving potentials:
- 15-30% in industry,

25% in commercial buildings for electricity, and

\\\ \\\
D% -
~
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10-30% in the households sector.

The National Energy Policy (2006) states that Indonesia’s goal is to achieve an energy

elasticity of less than 1 in 2025 (Note: The energy elasticity is the rate of change of tatal

primary energy supply over the rate of change of GDP).

2) National programme ‘3" ()

-~/
// - 7 e

e To increase the share of renewable energies from 5% 1n 2005 to 10.6% by

3) National Policy and Laws

2025 (3.8% of which would be from geothermal energy “and 5% from
biofuels). Geothermal plants will account for 39% of the second 10,000 MW
crash programme launched in 2010, and hydroeleetf crty for 12%.

Indonesia’s goal under the National Energy Censervatlon Master Plan is to

reduce energy intensity by around 1%/year on’ average, until 2025. Fiscal

incentives (tax deductions and soft

an§) together with other instruments such

as training and educational programmes‘ as ‘well as energy audits are used to

N/
“r/

implement that plan.

e 2008 — The governmenftffi\@ﬁienﬁ/ented feed-in tariffs for electricity produced

))

from renewables.

e 2011 — President. Instructlon?No 13/2011 concerning Efficient Use of Energy

and water Resources \

e 2012 — Mlnlstry EMR Regulation on Efficient Use of Electricity Energy,

Kepmen L3 / 261\2

\

4) Energy Efﬁc1enc Plan

t Book of Guldehnes for Building Energy Efficiency, 2012, ESDM.
- P{annlng of Energy Efficiency and Elasticity 2012, BPPT.

5) Ene;gy\eff;clency standard and labeling programmes

) o (2011) Minister EMR no 06/2011 regarding the labeling and Sign of Energy
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e Community: the role of Dompet Dhuafa in promoting RE.

e Power sector: The efficiency of the power sector tends to fluctuate and has

@9

decreased slightly since 1990. It stood at 38.5% in 2009, compare wi

femnt of

coal power plants explain the deterioration of that ratio. W ,/thermal

in 1990. The reduction of the share of hydroelectricity and the

power plants had an efficiency rate of 35%; that rate h%sq /d relatively

stable since 1990. The limited development of more efficient technologies,

such as gas combined cycles and cogeneration, did not permit an increase in

7
the ratio for thermal power generation. [59] %\

&F

i\
1
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Figure 21: Efficiency o@eration and thermal power plants [59]
<

&
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B. Technology Enabling Environment and Ecosystem

Government support for infrastructure
Separate to the initiatives around electricity, the Government has recent}y sought to

/
encourage the development of infrastructure more generally. Pres1dent Yudheyono for
\ 4
instance has made infrastructure development a top Presidential priority by 1nclud1ng it as a

key element in Indonesia’s medium term (2010-2014) development plan £0r (‘RJPM”) as
\ \
prepared by the National Development Planning Board (or Bappenas). \ -

oy N

The Government’s working plan (“RKP”) for 2010, as pﬁrtofthéRjPM, outlines 45 key

infrastructure programmes including: S \ N

a. The development of facilities needed for energy pr@cessmg (e.g. oil refineries, power

generation), energy transmission and dlstrlbqtlon (e g p1pe11nes for gas and oil fuels)

and energy storage (e.g. depots);

b. The utilization of alternative ener@y/\inc/lujd\i\ﬁg//renewables (e.g. geothermal, solar,
N // <//

water, wind and blomass) and <

\ "v//
Ve .

(7
The Government has also sought to. clarlfy

passing of Presidential decree NQ13/201 0\.\ >

‘u

public private partnership” regulations with the

Attractive opportunltle§ for Ii’Ps

Overall Indonesia’s eehnomle fundamentals and its emerging regulatory framework are
coming together to allott/ \fer renewed optimism within the electricity investment sector. The
targeted GDP ;Tthh rates of 6.2% p.a. and an electrification ratio of 91% by 2019' should
see electﬂelt}kdemand growing by 7% to 9% p.a. (and even 9.2% p.a. through to 2019) and
take 1nsta11e§k capamty to 81.6 GW by 2019. Accounting for retired capacity, this should

equate. to 54GW of new generating capacity or about SGW per year
,——— \ N

/
(
A\ ‘

N\
D\ v AN

/Masswe capltal investment will be required if these targets are to be met with the funding

need& for the period 2010 to 2019 estimated at around US$66 billion or US$6.6 billion p.a.

//

.

\ Foy the next five years the investment required is estimated at US$31.4 billion for 22 GW of
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generating capacity, US$7.3 billion for some 17,000 km of transmission networks and

US$5.3 billion for distribution, totaling around US$44 billion.

IPPs and other private investment in associated areas will be needed to help meet these
capital demands. Whilst IPPs currently account for only 14% of generatmg capamty, the role
of private investment in new capacity will surely grow. The second fast track programme
alone will require an estimated US$16.4 billion in investment with approxmnately USS§11.1
billion of this earmarked for the private sector. Overall, investors are potentrally at the dawn

of the most exciting electricity investment opportunities for/at least/a/,,gerleratron.

Legal and regulatory framework |\ V)

/ /

The electricity sector is regulated by the Mmlstry f\Energy and Mineral Resources
(“MEMR”) and its sub-agencies. These mclude the\Drreetorate General of Electricity and

Energy Utilization and the (newly created%Drrectomte General of Renewable Energy and

Energy Conservation.

The current regulatory framework 1s pronded by Electricity Law No.30/2009 (the “2009
Electricity Law”).

The MEMR is responsible for~&e§elo<p:rng rhe electricity master plan (“RUKN”) which sets
out, amongst other thmgs a ten year estimate of power demand and supply, the investment
and funding policy, and the approach to the utilization of new and renewable energy
resources. The RUIgN aISo\provrdes guidance to the central and regional Governments, and
to potential mvestors\,\\on energy contribution levels for renewable sources (to increase from
5% to 17% of Indone51a s total energy consumption by 2025). The RUKN is reviewed

annually RN

The Electrqﬁcatron Development Program 2013-2022 (“RUPTL”) is based on the RUKN and
;’\constitutes an official ten year power development plan. The RUPTL is prepared by PLN,
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and indicates which projects will be developed by PLN and IPP investors. The RUPTL is also

reviewed annually.

The 2009 Electricity Law provides that regional Governments should also prepare a\Rejgional

General Plan of Electricity (“RUKD”) based on the RUKN.

The 2009 Electricity Law

\
i.  Electrical power generation (both for self—use and for sale to an off- grid

AN \,7//

captive consumer); /ﬁ;:il\\‘

ii.  Electrical power transmission; [, \ . //

iii.  Electrical power dlstrlbutlon, and

iv.  The sale of electrical powe

1.
ii.  The construction and 1nstallat10n of electrical power equipment;
iii.  The operatlons and marntenance of electrical power equipment;

iv.  The development {)f electrlcal supporting equipment technology.
Generation \\ ‘\“\j\»

\\ )

The power generatron ieetor s dominated by PLN which controls around 86% (or 26.609
GW) of generatlon assets 1n Indonesia including through subsidiaries such as PT Indonesia

Power, PT Pembangk1t Jawa Bali, and PT PLN Batam.

\ \
\ \ \ )
N\ V
AN \ \ \

Private secth partnershlp is allowed through Independent Power Producer (“IPP”)

arrangements {Whlch continued to be sanctioned by the 2009 Electricity Law). IPP

appmntment is usually through competitive bidding except in certain circumstances (e.g. for

L\re wable energy, mine-mouth, crisis, marginal gas, or expansion projects) in which case

kpo;ntment can be direct. The structure involves the IPP signing an Energy Sales

/

\‘\:A\g/reements or Power Purchase Agreement with PLN to produce electric power and supply

\;f::?l)LN electricity at an agreed price for an agreed period. Based on regulation of The Minister

51



of Energy And Mineral Resources of The Republic of Indonesia No. 4 Year 2012 and the
Government Regulation No. 14 Year 2012, the bidding price could be higher than the feed -in
tariff.

Of Indonesia’s current installed capacity of 30.941GW, IPPs account for \4:2\5\9GW or
approx. 14%. Electricity generation licenses or “IUPTLs” can be offered to prrvate entities

(with up to 95% foreign shareholding) with PLN acting as the single buyer (see below).

Transmission, Distribution and Retailing O
The 2009 Electricity Law provides PLN with priority righ—té\ /;fefr/lduct these businesses
throughout Indonesia. PLN, as the sole owner of tranSmISSIOﬁ\ and distribution assets, also
remains the only business entity in charge of transrmftmg ‘and distributing electric power.
Further, whilst the 2009 Electricity Law allow prlvafe participation in the supply of
electricity for public use (which includes transmiss on and distribution), current private sector

\\/

participation is still limited to the power gener

Operations and Maintenance (“O&M”)

O&M services for conventional electrlca} power can take the form of the following activities:

a) Consulting services for the mstaﬂatlon of electricity power supply;

b) Construction and plaeement of eIectrlcal power supply installations;
c) Inspection and testmg of eIectrlcal power installations;
d) Operation of electrlcal power installations; and

e) Malntenance Gf elecfrlcal power installations.
The provision of O&M services for geothermal activities is separately licensed under

MoEMR Regulatlon Nb ’5/2010.
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This ordinance was annulled in 1985 with the introduction of Electricity Law No 15/ 1985
(the “1985 Electricity Law”). The 1985 Electricity Law essentially commenced the modern

era of electricity regulation in Indonesia.

The 1985 Electricity Law provided for a centralized system with a state«dwned electricity

_/

company, being PLN, holding exclusive powers over the transm1551on dlstmbutlon and sale

\
of electricity. Private companies were however allowed to generate electrlclty
RN

O ’
In 2002, the Government enacted Electricity Law No. 20/2002 (the “2002 Electricity Law”)

which was aimed at liberalizing the electricity sector by aliowm@ prlvate investors to produce

and sell power directly to customers in those areas des1gnated as” compet1t1ve areas.

However, in December 2004, Indonesia’s Const1tut nal Court annulled the 2002 Electricity

N

Law and re-enacted the 1985 Electricity Law h{s ;Nas on the basis that the 2002 Electricity

Law contravened Article 33 of the Indoneslan Constitution. According to the Constitutional

Court, electricity is a strategic commodlty ana 1ts generation and distribution should remain

/

under the exclusive control of the Government

The 1985 Electricity Law Was 1mplemented through Government Regulation (“GR”)
No.10/1989 on the * pr0V151on &nd utlhzatlon of electricity” as amended by GR No.3/2005
and GR No0.26/2006. Baseﬁ on these regulations, IPPs were permitted to develop and supply
power to “Electric Power Busmess License” holders (“PKUK” and “PIUKs”) which was
essentially 11m1ted tc) ELI\\I \Thls was also with the approval of the MoEMR, Governors and
heads of the reglensfdlsthcts Electricity development by IPPs was also required to be in-line

with the p(evaihng RUPTL and RUKN [66].

Other 1mportant legislation includes:
a) Prestdentlal decree No.67/2005 (since amended by Presidential decree No.13/2010)

and MoF Regulation No.38/2006 which set rules and procedures for “public/private

/
N part1c1pat10n arrangements;
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b) Presidential decree No.42/2005 which outlined the inter-ministerial Committee for the
Acceleration Program (KKPPI) responsible for coordinating policy related to the
private provision of infrastructure;

c) MoEMR Reg No0.44/2006 which allowed direct tender for the ﬁfst'fast track

programmes (of coal-fired plants); Presidential decree No. 71/2006 WhIQh launched
the first fast track programme; Presidential decree No.4/2010 whmh launched the

A\
A\

second fast track programme; and ‘f\ ) }

d) MoEMR Reg No. 1/2006 (and its revisions via MOEMR Reg No 4/2007) on “electric

power purchasing or rental transmission lines” Wthh co ered ‘the appointment of

IPPs.

Differences between the 2009 and 1985 Laws ,/j;;fl:l}:\j“

and in determining electricity tariffs. |

For instance, under the 1985 Ele* ]

101ty Law the electricity supply business in Indonesia was

conducted by PLN as the/ hoider of the Electricity Business Power license (or “PKUK”).

Under the 2009 Electrlclt \\\Law electr1c1ty supply is still controlled by the State, but is
conducted by the central and regional Governments through PLN and regionally owned

entities.

To hlghhght the State s control in the sector, the 2009 Electricity Law also provides a first
right of refusaL to PLN to conduct an electricity supply business in an area before the central

or regional ngernment can offer the supply opportunity to regionally owned entities, private
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business. However, many of the finer points of the 2009 Electricity Law are to be stipulated
in the 13 implementing regulations which, at the time of writing, were yet to issue (initially
b

due within 1 year the effective date i.e. 23 September 2010).Some key differenc en

the 1985 and 2009 Laws are as follows (source: Electricity in Indonesia — and

est

Taxation Guide, PWC, 2011):

TLN is meyely the older of e e
Ceneraod Lnindd it Public Use CRUFTLT)

PLM haas B e ol pefonal for areroeed
s wiich o And ercepis] can ke sazieel
By C provae ecwer

't private sctrar dioss 2 take o

i nsessewi opparmeainy, e ol
Chowreres st Dy PLK s sappiy
she srea

Risdee o ot | ety

The vl wilhoris= ie 1o

i Pl o] Eletr ity Pis s by Lse
= /Eprichy dov lopern maw coaply with
Bk Mk al &lesirady Plas
Resgrburen o basrnries, cum povmnde Bromes fre

et peeeti which are i ey and

Thie Cemml Goverrenenr reg et FLN ad
prorrabcs HBoim pios o G -conmecind 5.

Tarsfl T Cesyiral i overvewrs appraves all il
Crtdral Aedaind lievdor wnliders =N
LN et | Fis)
g v The regional sphsarmies approse all caridh
dien apposv Landfs o ol P waling bo Aen-FLM utilica
g oaeE PN el
. Tanifs m be mifers cirscghoo [ndom esia
. war, l.r.n:l:dml o Ay
Q Fambs drisai, diw prizatisd
AN TR IT) 1 DCesSEr i LRI
of Lae ekt busisrm o el o e pubdic
+ ) Tarilfs mies be gp proved by nhe indosesigs
Fayianal Houw of eyt iy
Croms-booda sl asad pirct |Ponaitls by the helder of aa ILIFTL from B ok royelbid

imclale v the e B a samage of slemnciny
ieipply Sade cosolivhes o hactiates (R dasmsitic
ERROINCIRY il ave Been Pl ed

Ko ik Setaren sleciraiiy loefaing and
milorher e checircily SeeBhes arne cersiried

1 1 e Wl T s ek epwaari, The
EE Lo’ i ety i e Banlde il o el ILIPTL
Cwleich odd sahes nnegrated Boenoil) can sl
chrecrly v b g bl when thi piv e s

Foer lgwaer - pranrae ard Majisnal Prarpmsuar
Nerwoeh coshersed oo, (e Soblers of
2Ty EeETatn [0S faN BEIeTEE
prwes, Bt i o el S el ricay T i PR
Fealdesy of 48 SiEpervinee Seribaptn: e no:
ICHEL W CORSHAIRE 107 Fe NaCarad Trasam s it
Weitwrids ) iin sl chociriniy Sl i b
publie.

i P, 0 OO il L N, 15 TR

55



Other Relevant Laws

The Geothermal Law

/ \\\
/o~ RN
(/7N
N\

Geothermal energy utilization is conducted under a regime regulated by the follqyyjf‘ﬁg:
a) Presidential Decree No.76/2000; D
b) Geothermal Law No.27/2003 (the “2003 Geothermal Law”); e
c¢) Government Regulation No.59/2007; o= / \ t\ii /'

A

d) MEMR Regulation No.11/2009 (along with the 2009 Electrrcrty Law for power

generation activities); and

-
/ .
/

/

e) MEMR Regulation No.32/2009 which sets purchasmg prlt:"' arrahgements for PLN.

The 2003 Geothermal Law only covers geothermal actwrtres ﬁ e\ the production of steam)
while power generation actually falls under the 2009 Electrlcrty Law. In other words, the

new arrangements differentiate between geoth”’\rm:qﬂ actlvmes and the actual power

generation. This means there are two dlfferent regulatory/and licensing requirements.

An integrated geothermal business therefore now'? requires an “IUP” (geothermal business
license) and an IUPTL (electricity supplyﬂ:)usmess license). Notwithstanding the requirement
for two licenses, the geothermal and poWer operations can be carried out through a single

Indonesian company. A

s
Q 2\
\ \ D)

This regime takes over frorn the (mtegrated) geothermal and power arrangements covered
under the former Joint Operatron Contract arrangements.

\\ \

//“‘ — \
N - \

The Investment Lavs{\ N
Investment Law NG 25/2007 (the “2007 Investment Law”) is aimed at providing a one-stop
mvestment frame\rzork for investors. This includes key investor guarantees such as the right
to freely r patrrate foreign currency, and key incentives such as exemptions from Import
Dutles and VAT otherwise due on the import of capital goods, machines or equipment for

S N DN

,\produétlon neéds

56



¢) Implementing a corporate social responsibility programme; and

d) Certain environmental conservation obligations.

goods under MEMR Regulation No. 48/2010.

The Capital Investment Coordination Board (“BKPM”) is given the i)ower to coordinate

implementation of investment policy including that pursuant to the 2007 Investment Law.

Foreign investors wishing to participate in the electricity sector must\ ﬁrst obtain a foreign

A /

investment license from BKPM pursuant to the 2007 Investnlent Law To do this an

Indonesian incorporated entity must be established and hcensed as a PT PMA company

(under the Investment Law No. 25/2007 and Company Law No 40/2007 - see below). A PT

PMA can be licensed for both the geothermal and lebtncr[y sectors.

an IUPTL license and other licenses such\as the ~permanent business license and principal

license for investment facility through BKPM accordlng to the prevailing regulations.

The Negative List N,
The “negative list”, as set out/\ 1n Pres dentlal decree No.77/2007, 11/2007, and 36/2010

prescribe a set of business| aetiwtles which are closed for investment or which have
limitations on foreign partfelpat\on

/™~ \ \

The negative list general\b\? hmits foreign ownership to 95% for investments in the production,
transmlssmn and dmtnbutlon of electricity (including for O&M of electrical
power/ geothemnal mStallatlons) In recent changes, Presidential Regulation No.36/2010
extended fere;gn anersh1p as follows:

a) Smhall scale power plants (1-10MW) are now open to partnerships with small-medium

{ K Busmesses and cooperatives (“UMKK?”); and

) ‘Geothermal support services such as O&M services may have a maximum foreign

\ownershlp 0f 90% and for drilling services a maximum of 95%.
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As a result, foreign investors are generally limited to a 95% equity interest in companies
producing electricity (conventional or geothermal based) and to 90% of an entity performing

operations and maintenance service for geothermal energy.

Environment Issues ] -
In October 2009, the Indonesian Parliament passed Environment Law No. 32/2009 (“the 2009
Environment Law”). The 2009 Environment Law requires investors to comply w1th specific

) )
environmental practices and secure environmental permits before theyﬂoegm operations. An

environmental impact planning document (“AMDAL”) is requIred for pI'O_]GCtS greater than
10MW capacity and an environmental management effort- docﬁme;n‘e (“UKL” or “UPL”) is
required for those less than 10MW. These documents are\&prerequlslte to obtaining a

business license. Investors are also exposed to special envlmnmental taxes.

Sanctions for non-compliance can include ﬁnes, evocation of operating permits and/or

imprisonment. [source: Electricity in Ind@ﬁ@,sia #/Investment and Taxation Guide, PWC,

2011].

The 2007 Company Law also 1mposes enV1r9nmental obligations on companies undertaking

business activities in the natural resources sector The cost of these obligations is to be borne

by the company. As this pubY\catlon ) ent to print; a Government Regulation providing

details of these env1ronmenta1 reSpon51b111tles had not been issued. Whilst the obligations
would seem to apply to geothermal and hydropower producers, they may ironically exclude

IPPs using nonrenewabl\e\feéd\§tocks.

\\ \\

Fast Track Programme II Expanded

\

On 6 August 2013 \the Minister of Energy and Mineral Resources Regulation No. 21/2013

was 1ssued pfowdmg an expanded list of power plants to be built by PLN and Independent
Power Pmducers (IPPs) under the Fast Track Programme II (FTP II).
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Rationale

The increasing demand for electricity needs significant additional investment. By allocatmg
new projects to FTP II the Government hopes to attract more investors. FTP II prOJectS ceme
with a Government Guarantee through a Business Viability Guarantee Lett/ r\ ]VGL)
Procedure for providing BVGL regulated by Ministry of Fmanee \Regulatlon
No.139/PMK.011/2011. This regulation is generally applied and not rela,ted\to the provision
of subsidies. The guarantee covers PLN’s payment obligations for the purchase of power

during the operation period of a project only.

From 10,000 MW to 18,000 MW y
The new target for FTP Il is 17,918 MW up from 10,047 MW ELN 71s tasked to build 5, 749
MW (up from 3,757 MW) while projects comprising a total Lof 12 169 MW are earmarked for
IPPs (almost double the previous total of 6,290 MW)T'?/‘\\ \

Most of the new projects will be coal- ﬁred%nd in’ Java w1th 2,000 MW to be built by PLN
and 6,320 MW to be built by IPPs. Theov all number of power plants to be built has been

reduced from 97 to 76 with many small\ ceal fired and coal gasification projects in

Kalimantan, Sulawesi, NTT and NTB bemg drepped from the list.

The number and total capa01ty of power\plants using renewable energy (geothermal and
hydropower) changes little except er anew 110 MW hydro power plant in West Java and a
small 10 MW geothermal(p wer. plant in NTT. The following Table summarizes some of the

existing policies and regujatloqs related to the promotion of renewable energy in Indonesia

/
Table 22: Summary of some of the existing policies and regulations related to the promotion of renewable
N energy in Indonesia

Regulation

1 Regulatmn of the Minister of | Clause 2 (1):
/ Energy .and Mineral PKUK or PIUKU shall meet electricity demand in

Resources No. 002 Year 2006 | their respective business areas

on Concessmn Power Clause 2 (2):
N 'Medlum Scale Renewable In meeting the demand for electricity in the area of

Energy business as referred to in subsection (1), PKUK or
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PIUKU must purchase electricity from renewable

energy power plant

Clause 2 (3); BN

O\
Renewable energy power plant referred J;Q 1h
N / /
a. Renewable energy power plant w1th an installed

capacity of over 1 (one) MW t010° (ten) MW, or

subsection (2) include: g

b. More power (excess p@wer} Wthh is above 1
(one) MW up to ten (IQ) MW/)f renewable energy

power plant T \ D

Clause 6 (1): ;,7;//’/

PKUK or PIUKU m the process of purchasing the
labor powei‘of the/offer cooperative or other entity
atteﬁtlon tQ the rules of healthy and transparent

Buslﬁess

Regulation of the Minister of

Energy and Mineral /?

Resources No. 10 Year 2012
About Implementing Ph \mcal
Activity Energy Utlhzat}an 6f
New and Renewa&}e Enetéy

c1sﬁuisé 2s

RN,
-Physwal activity utilization of new energy and

;renewable energy implemented in order to support

b sustainable national development to enhance

national energy security

Clause 3 (1):

Physical activity energy utilization of new and
renewable energy, as defined in Clause 2 of the form
of development, procurement and / or installation of:
(a) installation of electricity supply;

(b) biofuels supply installation and / or

(c) productive tools to support the business activities
resulting from the utilization of new energy and

renewable energy.
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Clause 3 (2):
Physical activity referred to in subsection (1) aims

to:

(a) encourage the development of an en‘er\gy/
independent country programme; :\\\\:::\7
(b) encourage the provision of enel‘*éy erm new
energy sources and renewable | energy,;

(c) promote growth and equltable \&evelopment
energy 1nfrastructure n L“emote\ areas lagging,
borders, small 1slandS and Outermost post-disaster,
and / or post- conﬂrct and

(d) pilot exploHatLbn ofmew energy and renewable

energy. . N \ J /J

Clause 4 (3‘) \

New Ene\rgy Management Program, Renewable and

Energy COnservatlon as referred to in subsection (2)
1n pla?:e to support the accelerated development of

; 2k "ne\zv energy and renewable energy

; (jause 5: Directorate General shall:

(a) made accountable for the implementation of
physical activity utilization new energy and
renewable energy;

(b) monitoring and evaluation of the implementation
of physical activity energy utilization of new and
renewable energy;

(c) reported the achievement of physical activity
goals and objectives of the utilization of new energy
and renewable energy to the Minister;

(d) of monitoring, evaluation and outcomes
management guidance and supervision of physical
activity energy utilization of new and renewable

energy; and
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(e) process and proposed outcomes of physical
activity energy utilization of new and renewable

energy as referred to in Clause 3 subsecti, ‘

grant Ministry of Energy and Mineral Resoum@s to

Local Government. ’/;flii;\\\\ O
(C )
Clause 13 (1): — 7\}\,,,,,{/’
Yo ﬁ —
Governor or regent / mayor in e{Qcordance with the

~
authority set managers use the results of the physical

implementation of pew energy and renewable

energy was dehvered as referred to in Clause 12

subsection (2). ([ )
\N_ /)
Clause 13 (2) :ﬁ:;\<\~l,f,////

Business. re;ults of the implementation of physical
act1V1ty referred 10 in subsection (1) include:
ga)pe()ple dlrectly or

(b)ﬁ}anagement institutions to form joint venture

ggaupy cooperatlves associations, non-governmental

"orgamzatlons or groups of peoples.

N Ctause 4

The government referred to in Clause 2 nationally

responsible for:

(a) formulate and determine policy, strategy, and
energy conservation programmes;

(b) develop qualified human resources in the field of
energy conservation;

(c) conduct a thorough and comprehensive
socialization for the use of technology to implement
energy conservation;

(d) assess, develop and establish policies and
allocate funds for the implementation of energy
conservation programmes;

(e) provide facilities and/or incentives for the
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N

implementation of energy conservation

programmes;

(f) undertake energy conservation techmcal \>

assistance to employers, users of energy Qourceﬁ,
) /,,/:7,,\ \\ \\/
‘ \
(g) implement energy conservatmn programmes and

dang energy users;

S

activities that have been set, and\ ))

\\ / /'

(h) to guide and superv1se the 1mp1ementat10n of

energy conservatlon pro grammes

77//

Clause 18: o .
0\
Government and w/ or local govemment to provide

)
/

incentives toy T \
(a) energy/;isers that use energy greater than or
equ@l to 6, QGQ (six thousand) tons of oil equivalent

pel* ear ‘as referred to in Clause 12 subsection (2),

| (h) energy-savmg equipment manufacturers in the

xcountry, successfully implement energy

/)

“-conservation in a certain period.

Presidential Regulatlon NO\ 4

\

of 2010 On Asmgmmen\t To
the State Electrwlty Gompany
\
(Limited) for Ccmductmg
Accelera‘;ed Development of
PowergPlant Tha“t Uses

ReneWlee Energy, Coal and

Cleuse 1: Implementation construction acceleration
of power plants that use renewable energy, coal, and
gas through the assignment of the Government to
the State Electricity Company (Limited), hereinafter
referred to PT PLN (Limited) and through
cooperation between PT PLN (Persero) and private

power developer with power purchase scheme.

Clause 2:

Power plants that use renewable energy, coal and
gas as referred to Clause 1 shall use environmentally
friendly technology in accordance with the

provisions of the legislation.
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Clause 3 (1):

Government commissioned PT PLN (Persero) to

renewable energy, coal, and gas.

Clause 5: /f\\\/
Funding the construction of the pO‘V\‘/éii plant and
related transmission as referred (e in Artrcle 3 are
from the State Budget (Budget) 1rrterna1 budget PT
PLN (Persero), and other legmmate sources of funds

in accordance w1th the provrsrons of the legislation.

Government Regulation No. 3
year 2005 on the Amendment
of Government Regulation
No. 10 year 1989 On the

Provision and Utilization of

Electricity

Clause 2 (4): ‘7 S

To ensure the avallkabrhty of primary energy to
supply elegtrlclty for public use, priority use of local
energy sourees w1th liabilities prioritize the

utrh*zatro@ of renewable energy sources

C}ause 6 (1):

Does pot damage the interests of the state,
Eléctrmty Business Permit granted to cooperatives

N arrd other business entities to conduct electricity

supply business in the public interest or the

electricity supply business for its own sake.

Clause 6 (2):

Other entity referred in subsection (1) to conduct the
electricity supply business for public interest include
regional-owned enterprises, private companies,

government organizations and individuals.

Clause 6 (3):

Other entity referred to in subsection (1) to conduct
the electricity supply business for its own cover-
owned enterprise state-owned enterprises, private,
non-governmental organizations, individuals or

other state agencies.
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Presidential Regulation No. 5
Year 2006 on National

Energy Policy

Clause 2 (2): National Energy Policy Objectives are:
(a) Achieving energy elasticity less than 1 (one) in

2025.

(b) The realization of energy (primary)- Optlrnal /nnx
in 2025, namely the role of each type ofenergy to
the national energy consumptmn, I)Petroleum to
less than 20% (twenty percent) ) Natural gas to
more than 30% (thirty percent) 3) Coal to more
than 33% (thirty three percent),‘ 4) Biofuels
(biofuels) to more than 5% (ﬁVe percent); 5)
Geothermal to more than 5‘% (five percent); 6) New
energy and other renewable energy, especially
blomass nuélear hydroelectrrc solar, and wind
power to rnorethan 5% (five percent); and 7) Coal is
hqueﬁeck(hqueﬁed coal) to more than 2% (two

percent)if\,

Clause 3 3):
G "Sﬁpportlng policies referred to in subsection (1)
;mclude

(a) development of energy infrastructure including

increased consumer access to energy;

(b) partnership between government and the
business community;

(c) community empowerment;

(d) development of research and development and

education and training

Clause 6 (1):
Minister of Energy and Mineral Resources set

certain alternative energy sources

Clause 6 (2):
Government can provide facilities and incentives to

the energy conservation and development of
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alternative energy sources specified as mentioned in

subsection (1)

N

Clause 6 (3): ( '\\iit:\,\

/

Further provisions concerning the easem“"&
administration and incentives referredrtom Vs
subsection (2) is regulated by the relevant/Mlmster

in accordance with the authorlty\of each

Presidential Instruction No. 1
Year 2006 concerning the
Provision and Use of Biofuels
(Biofuel) As material Other

Fuels

Presidential Instruction To the Coordmatmg
/-
Minister for the Ecgno y

coordinate the preparatlen éf fhe supply and use of
biofuels as an alter/natwe fuel

Presidential Instrucilon/f o the Minister of Energy
and Mmer)al I\%esogrces

(a) estabhsh and )mplement a policy provision and
usebf leﬁlClS (biofuels) as an alternative fuel,

ONA
whlch com;am guarantees the availability of biofuels

(blofu\eI) and guarantee the smooth and equitable
idiétrlbutlon

N ;’(b} estabhsh incentives and tariff policy package for
Vthe development of the supply and use of biofuels

(biofuels) as an alternative fuel in coordination with
relevant agencies;

(c) set the standard and quality of biofuels (biofuels)
as alternative fuel;

(d) establish systems and procedures that are simple
to test the quality of biofuels (biofuels) as an
alternative fuel,

(e) set of simple trading system from biofuels
(biofuels) as an alternative fuel to the trade system
of fuel oil; raw biofuel;

(f) the dissemination of the use of biofuels (biofuels)

as an alternative fuel; and
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(g) encourage companies engaged in the energy and

mineral resources to utilize biofuels (biofuels) as an

/ \\\\
alternative fuel. JTERNN
/" \ \/

/

Presidential Instruction To the M1n1stef dﬁ
Agriculture: \ ~

(a) encourage the provision of feec;sﬁ)ck yrops for
biofuels (biofuels), including Sest )/1\

and seeds; -

(b) conduct outrea%h deVekSpmant

(c) facilitate the prov1smn of s/eeds and seedlings of
raw materials for/ blofu“as anofuels)

(d) integrate the degefopment and post-harvest

act1v1t1es ﬁaertocl; crops biofuels (biofuels).

Premdentla‘f Instructlon To the Minister of Forestry:
authdmz&ﬂle use of forest land that is not productive
ON TN

fpr the deV)elopment of feedstock for biofuels

(blofupls) in accordance with the provisions of

(( Te@lslatlon

™ ;Premdentlal Instruction To the Minister of Industry:

A
“/ promote the development of domestic production of
raw materials processing equipment for biofuels
(biofuels) and encourage entrepreneurs in the

developing biofuels industry.

Presidential Instruction To the Minister of Trade:

(a) encourage the supply and distribution of raw
materials for biofuels (biofuels);

(b) Ensure smooth supply and distribution
components of the processing equipment and the use

of biofuels.

Presidential Instruction To the Minister of
Transportation encourage increased use of biofuels

(biofuels) as an alternative fuel in the transportation
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sector.

Presidential Instruction To the Minister of /Research

and Technology:

developing technology, apphcatlons sugg}est thé use
of technology and the provision of/ processlng,
distribution of raw materials and uhhzahon of

biofuels (biofuels) as an alternaﬁve fuel

Presidential Instruction Ie the Mmlster of
Cooperatives and Small aﬁd Medlum
Enterprises:assist and encourége cooperatives and
small and medlum entenprlses to participate in the
development of pl@nffeedstock for biofuels
(blofuels)@s Well as processmg and commercial

bloﬁuels (bwfuels) as an alternative fuel.

Pres1denﬁal Instruction To the Minister of State
Ownqd Enferprlses (SOEs):

;,Ca) eneouragmg state-owned agriculture, plantations
. and forestry to develop feedstock crops for biofuels
) \(b}c}fuels),

(b) encouraging state-owned industry to develop

biofuel processing industry (biofuels);

(c) encourage BUM.N engineering to develop
materials processing technology

biofuels (biofuels);

(d) encourage SOEs to harness the energy field of
biofuels (biofuels) as alternative fuel.

President instruction to the interior ministry:
coordinate and facilitate local government and staff
as well as the preparation of the community in the
provision of land in their respective areas, especially
critical lands for the cultivation of raw materials for

biofuels (biofuels)
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Presidential Instruction To the Minister of Finance:

reviewing laws and regulations in the financial

NN
sector in the context of the provision of in‘ /ntives/

and fiscal relief for the supply of raw ma@rlals “and
the use of biofuels (biofuels) as an altem&twe fuel.

Presidential Instruction To the M1n1§ter of the
Environment: do socialization| algd commumcatlon
to the public regarding the use of biofuels (biofuels)

as alternative fuel i s enVIrQnmentally friendly.

Presidential Instructlo To ‘Gov

(a) implement p011c1e§ 0 increase the use of biofuels
(biofuel as altﬁmatgve fuel in the region in
accordanc; w1th the authorlty,

(b) the dlssemmatlon of the use of biofuels (biofuel)
as \ah altematlve fuel in the region; facilitate the

/ N
pt@wslon ‘of Lahari in each region according to its
authorlty especially critical land for cultivation of

a “blbfuel feedstock (biofuel);

;(Q} report the instruction execution to the Minister of

a the Tnterior.

Presidential Instruction To the Regent/Mayor:

(a) implement policies to increase the use of biofuels
(biofuels) as an alternative fuel in the region in
accordance with the authority;

(b) perform socialization utilization of biofuels
(biofuel) as alternative fuel in the region;

(c) facilitate the provision of land in each region
according to its authority especially critical land for
cultivation of raw materials for biofuels (biofuels);
(d) report on the implementation of the instruction to

the Governor.
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Regulation of the Minister of
Industry Decree No. 04/M-
IND/PER/1/2009 About
Guidelines for Use of
Domestic Production of

Electricity Infrastructure

Clause 5:
Any development of electricity mfrastructure by

state and or PIUKU executed by electric power

construction services business, 1nc1ud1ng

Engineering, Procurement & Construetlon (EPC)

Clause 7 (1):Construction of hydropbwer up to 100
MW per unit held and led by theNatlonal EPC

company

Clause 7 (2):

O g
Above 100 MW hydropower ﬂmt can be carried out

by the EPC company shall cooperate with foreign
and national EPC q;mpany Any development of

electrlcuy mfrastrueture in the public interest or

mandato use of goods and services produced

domestlcaﬂy

Ineentlves

Insentif Riset Sistem

Inovasi Nasional (National

Innovation System Research

Incentive)

Insen‘uf Rlset Sistem Inovasi Nasional (National

/Inno\(atlon System Research Incentive) is one of the

_/' /

p”i y instruments

‘MiniStry of Research and Technology to develop and

‘| optimize R& D resources, improving synergies

between industry with research and development
institution, and strengthen the capacity of science and
technology between industry with research and
development institution. The proposal of this research
funding scheme must be derived from government
agencies or institutions / Non-Government legal
entities such as: LPNK - Research and Technology,
Research and Development

Ministry, the Regional Research and Development,
Industrial (state or private), college (Public or Private),

or R & D Foundation NGOs.
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There are 4 founding schemes:
(a) Basic Research (RD) intended to pursue,‘ Gpﬁ\in/g

mastery of science and technology (state éf the al;t)

and generate new qualified 1nvent10n (breakthrbugh

Nobel Prize); ) \7//
/ . / ™
O\

(b) Applied Research (RT) whlch‘ is 1ntended to
improve technology 1ntegrat10n capz;f)llltles especially
in apply the results of bas1c resaarch into proven

technology;

(c) System 801ence Resea\rch Capac1ty Production
(KP) aimed to 1mpro\qng)che technological
capablhtles 1r/1 “[he productlon sector R & D institutions
through research partnershlps with industry;

(d) Accele(at:ng Diffusion and Utilization of Science
and Teéth}ng (DF) were intended to improve the
utillzatlon ©of the results financing of R & D through

/| /the épphcatlon of technology in the sector production,

ﬁnancmg intermediary institutions that can applied R
& D fesults in the production sector (performance
)| based) and the stimulus for the growth of start-up

company.

The proposal title must be according to seven priority

areas of science and technology: food technology;

health and medicine technology; energy;
transportation; information and
communications; defense and security technology; and

material technology.
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10

Desa Mandiri Energi
(Energy self-sufficient
village)

There are two types of Desa Mandiri Energi:1. Desa
Mandiri Energi non-fuel, such as using micro /rrydro,
solar, and biogas; 2. Desa Mandiri Energi /usé;e%it\i\\\\j
biofuels. There are seven departments that have >
developed and fund the Desa MandrryEnergr‘
Ministry of Energy and Mineral Resoﬁrce&, /2
Ministry of Agriculture; 3. Mlms‘tryxofﬁ Manpower and
Transmigration; 4. Department of Irrremal Affairs; 5.
State Minister for AcceleratronDevelopment
Backward Regions; 6. State Mrmster for State Owned
Enterprises; and 7. Mlmstry of Maritime Affairs and
N/

Fisheries P\
/ // TN \

11

DIKTI Incentives

Encourage apd mcrease the interest of Indonesian

researchers to. produce and publish their research
2 />
resu}ts Wlthaut exception in energy area

<

\\‘\\

Source: Country Specific Information on Renewable Ehergy in Indonesia

( ( I %

AN

Institutional, technical, ﬁnanc1al,\technology transfer support mechanisms’

Support mechanisms including \mstltutlonal technical, financial, technology transfer have

been quite developed in Indon

available support mechan%s\m

Table 23: Key R&D Inst%

lra The following Tables briefly describe most of the

\\
tlohslnvolved in the Development and Transfer of Renewable Energies [60]

No. = 5; - R&D Institutions
1 Mlmstr}f of Ehergy & Mineral resources republic of Indonesia (Kementrian Energi dan
Su\;ﬂb%r D%za Mlneral) ESDM. In charge of policy setting and national programme on
Energymcludmg renewable energy.
2 Mlnlstry of Industry (Mol/Kementrian Perindustrian). Policy development to promote and

s\rengthen national industry in the area of renewable energy.

3 | State ministry for Science and Technology (KNRT/Kementrian Negara Riset dan Teknologi).

. ngrdmatmg R&D Activities at major R&D Institutes and major research centers;

~ 2 More detail description on this support mechanism can be seen at Country Specific Information on

Renewable Energi-INDONESIA by Dr. Syahrul Aiman and Manaek Simamora

\\7
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development of national strategic R&D.

4 Indonesian Institute of Sciences (LIPI). Conducting R&D including renewable energy.

5 Agency for Technology assessment and Application (BPPT). Conducting R&D mcfu@ng
renewable energy. C/\/ \\ \V

6 National Nuclear Power Agency (BATAN/Badan Tenaga Atom Nas10nal) Q@m}tmg R&D
including renewable energy. ‘ ‘\ ) |

7 National Institute of Aeronautics and Space (Lembaga Penerbangarr dan Ad;ta;ﬂ;sa Nasional,
LAPAN). Conducting R&D including renewable energy. \\\\ ,/‘/‘

8 National Institute of Electronic (LEN/Lembaga Elektronika I)IasmnalYA state owned
enterprise producing products on electronics mcludmgﬁugpqrfjxg j;lbctromcs for renewable
energy companies. P \\\

9 PT. Pertamina (State Owned Enterprise). A major Ind«*)n;eéiﬁn major oil company currently
includes renewable energy in its project developmentp\\ rtfolio.

Academic Institutions Offering Capacity Bl{ /dlt{gPro/grammes in the Field of Renewable
Energy (Including Undergraduate and Postg{aﬂu&e Level Programmes in Renewable Energy)

10 Gadjahmada University (UGM, Umvetsatas Gadj ah Mada)

11 University of Indonesia (UI) \/\ \ \\ N S

12 Bandung Institute of Technology (ITB) AR N

13 Bogor Institute of Agrlculmr?/(IPBiLgs%ﬁute Pertanian Bogor)

14 Institute Technology Suraba\}fa\f\llis//jl/r‘lstitute Technology Surabaya)

15 | Universitas TanjungpuragTanjung\l/?iiya University) Pontianak

16 International Instltutqu @Lé%n Energy and Climate Change

17 Politeknik Negerl(éf ech}n\gal Vocational Academy) Jember

18 Darma Persada{Um\él@ty

19 Atmajaya Izkﬁlveﬁ{\tx Yogyakarta

20 PoliteknikN égerl (Technical Vocational Academy) Sriwijaya

21 Pe\q\@(mkﬁ\geh (Technical Vocational Academy) Semarang (Polines)

22 Rthék%k Negeri (Technical Vocational Academy) Bandung (Polban)

23 ;’oﬁ}teknﬁk Negeri (Technical Vocational Academy) Ujung Pandang

24/:7;,\\Uni§f§1’sitas Hasanudin/Hasanuddin University (UNHAS)

(‘/\\ \ ther universities

- //
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Table 24: Key Indonesian Non-Governmental Organization in the field of Renewable Energy Sector

Name of Institution

Yayasan IBEKA (Institut Bisnis dan Ekonomi Kerakyatan)

. . . VN
People Centered Business and Economic Institute ( x
(A
Focus Area Develop small hydropower project (5-400 kW) to elecﬁ}@oor,
L 7
rural communities across Indonesia in the scope qf ( \\‘ \
Citizen/Community Participation, Energy, angk}nc\me /
Generation. \\
Contact Director: Tri Mumpuni (Ashden Awards 2012) o
Yety Sofi Rahayu /7\ -
Administration and Finance Staf&\ - /
e-mail: ysroet@gmail.com /// \\\\ »

[ \ )
\\

Tel: +62-21-53661517 L \\\ /

Name of Institution

IESR (Institute for Essenma\Sewlces Reform)

Focus Area

Power Sector Restruc\tunng —
N

7 N
(s

Address

JL Mampangkrépg\ VIII
(KompleXBaf)pen&%No R-13

Jakarta /1279¥k
Indon@&

Tel: +62§x79%2945
Fax: +62:21-7996160

o \E;Qiﬁi}: iesr@iesr-indonesia.org

Contact

Kharina Dewayani

- Administration and Finance Staff

E-mail: kharina@iesr-indonesia.org

Cut Rindayu
Corporate Communication
E-mail: rinda@jiesr-indonesia.org

Tel: +62-817823778

Nalﬁe of Institution
K
N

EEP (Energy and Environmental Partnership)

based on agreement between Finland and Indonesia
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Focus Area

Overall Objective of EEP Indonesia is the increased access to
sustainable renewable energy and reduced growth rate of
greenhouse gas (GHG) emissions in the participating provflc
IndonesiaActivities:- Capacity building/ training- Pilot éﬁd\\
demonstration projects on renewable energy, energ/); e\ i engy
and waste-to energy.- Pre-feasibility and fea51b11111y stud1e$ on
renewable energy, energy efficiency and Wasté/te/ el)t\efg/
environmental impact assessments (EIA).- Stf@eggo /studles for

renewable energy and energy efﬁmencydevelopment and biomass

production and utilization for enggy KFOd/ th)n

Contact

National Coordination Unit (NCU)

Nasrullah (Eriell) Salim, Natlopal C\}rdmator
E-mail: er1ellsahm@eep1n(}0nes\1\a org/
Mobile: +62 815 825\2332, +62 821 1454 3407

NN
(AN
N \/\
Juhani Harkone/migjhlefﬁ“ \hnlcal Advisor
Email: ]uham\h @eepmdonesm org

Mobile: +62/8’21256g 7013; +358 400 724025

EEP Ind/ones\@{te(u Office
)

M hamrrmma;m
A~ N

Em : eep(riau@eepindonesia.org
Mobile: +62 813 7127 2767
EEP Indonesia Kalteng Office

|~/

Ivi Anggraeni
Email: eep.kalteng@eepindonesia.org

Mobile: +62 813 6547 6347

///

\\
Name o titution
&

METI (Masyarakat Energi Terbarukan Indonesia)
Indonesia Renewable Energy Society (IRES)

~

2

/// // :

((
S

&

*Fo\?,\us Area

\
) )

- ,7// /'

DN

Power Generation/Clean EnergyCommunication, consultancy and
cooperation forum among Renewable Energy (RE)
practitioner. METI establishes various Groups, each focusing on a
particular Renewable Energy, including Solar PV, Geothermal,

Micro Hydro, Biomass, and Other RE (such as Wind, Bio-Diesel,

75




Bio-Ethanol, and Tidal Wave. Each Focus Group deals with
concerns and prospects of maximum and effective use of RE
available in Indonesia, and it strives toward continuous | /7\\
development, applications, promotion, advocacy and supf)@rtfqr
using RE on which it is focusing on. The outputs produc&‘&;/
each Focus Group will be compiled and used by METI fof the
government, legislators and other stakeholder/s/ on’ ﬂ}Q efféctlve
sustainable use of RE in the country's strives tQ\thLe)Vlng the
national long term energy security. Melybershlp gf each Focus
Group is open for METI's members. Appﬁeanon for joining Focus
Group activities is submitted to the Co@@métor of each Focus
Group via METT's Secretariat. METI\h addition to fulfilling its
programme, also estabhshe§ Var\us Worklng Teams, each
dealing with partlcular 1sSuQs 1nclud1ng Environment, RE
Technology and Educ&m%m?ohées and Regulations, Socio-
Economics, Mbﬁel of Rﬁral Krea Development Utilizing RE, and
Sustainable QE%D&TLCSS Development. The contributions of these
Working Teams ;r\e Rrowdlng basis for METI's advocacies on
specific ;su&\aﬂ “advisory consultancy for rural and RE business

developn{entS\ )

Address

Grah Nlag&}l%ntal 9J1. Jend. SudirmanKav. 58 Jakarta 12190

\
b

;)QQSla\/

+6§ 21 5291 2380-83Website: www.meti.or.idE-mail :

= j§ej ahtera Graha Irama 6th floor JI. HR. Rasuna Said Block XI
4| Kav.1-2Jakarta 12950Telp. +62 21 5790 3287Fax. +62 21 5790

3289Email. info@meti.or.id / meti.ires@gmail.com

Sinta
Public Relation and Communication

Tel: +62-81280090080

INOTEK (YayasanlnovasiTeknologi Indonesia/Indonesia

Technology Innovation Foundation)
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Focus Area

INOTEK Foundation ended 2011 by starting to work on a
programme “Building Innovation Capacity in Clean Energy in
Indonesia”. This 2-year pilot programme until November 20 1& I\&J
supported by the World Bank, wherein INOTEK is colléboratr f
with GATD, APEX, Yayasan Gaia and Catapult Demgn*ofgcus

on supporting pro-poor clean energy design- drlven 1\nnoVahon
The programme aims to identify technology chall/enges 1/ rom
target rural communities, create innovative dee\gn SOIutrons that
meet the challenges and needs, and 1nV/oLve entrepreneurs and

private sector for sustainable dlsgmrnatrgn of \technologles

Contact Jenggala street 11,

Indonesia.

No. 9, Kebayoran Baru, BKI Jakarta, 12110
@) N

Tel: (+62-21) 7211179Fax; (6221) ’/223878

Source: Country Specific Information on Renewable Energy i in Indones}a“ [61]

>
<f\\\\\/ >
Q. o
Table 25: Ministries and Government Agen&:@sﬁnv{)l&/ed in the Promotion of Renewable Energy
AN
No Institution ;> O Focus Area
[/ §
1 | Ministry of Energy and Mineral “Q\ Develop, promote and applicants new energy
— /
Resources - Directorate General Of Ne\W " (nuclear, hydrogen, coal bed methane, liquefied
Renewable Energy and Energy \\\g "/ coal, gasified coal), renewable energy
\
Conservation (Kementerlar% N (geothermal, wind power, solar cell, micro-
/S~ N\ \/
EnergidanSumber Daya Mir \;:5\11> hydro, hydropower, bioenergy, ocean wave
Direktorat Jenderal E“ergr\B energy) and conservation energy at all region in
Terbarukan dan K«%se&@\sr Energi) Indonesia.
2 | Indonesian Ingﬁmteiif\§ciences Renewable energy on biomass, micro hydro
\
(Lembaga Qmufqngetahuan Indonesia) | power, wind, solar, battery lithium, energy
~ conservation, energy saving, etc.
3 Age}ib\\\( fOKIhe Assessment and a non-departmental government agency under
Aﬁzphcaﬁ\mn of Technology (Badan the coordination of the Ministry of Research
( :'Pengkajlan dan Penerapan Teknologi) and Technology, which has the tasks of carrying
Y )] e
[~ {.BPPT out government duties in the field of assessment
>\ >/ \i\ /}\\\ > . .
N D N and application of energy resources and
(V2 U\ -
O~ VAN \\:—/ development technology
\\\i \\\ N
AN
S
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State Ministry of Research and
Technology (Kementerian Risetdan

Teknologi)

Increase productivity to meet the needs of the
national R&D technology in the production
sector and improve the compet1t1veness qaf\\\ .
productsnational and cultural 1nnovafmnxwi(h
focus on strengthening competenc,lzzs TERé&D
areas of food security, energy, teghn(}logy and
transportation management/ Anfom}atﬁ)n
technology and communlc&kms; defense and

security technology, medlcalig:chnology, and
medicine, and@dvancgi fnaterlals

National Development and Planning
Agency (Badan Perencanaan

Pembangunan Nasional)-Bappenas

Coordination and- smﬁrdnlzatlon of national
developrneqt plan&hg in the field of including
in the area Gﬁfnengy resources, minerals and

mlnlng, Qnd the environment (clause 278)
SN/

Ministry of Cooperatives and Small and

1
Medium Enterprises (Kementerian \\
Koperasi dan Usaha Kecil dan \;\;
/ ‘,/
Menengah) \\

Asmx M\In)/stry of Cooperatives and Small and
zMechurn Enterprises in preparing policy
fonn}llatlon and coordination of policy
N

lmplementatlon in the areas of production

) 1nclude the formulation, coordination, planning,

policy development and implementation of
technical functions KUMKM empowerment in

the field of production.

1. Preparation of technical policies plans and
programmes as well as research and study of
macro planning industrial development of
medium and long term

2. Implementation and assessment of research
and development of macro planning medium
and long-term industry, industry cluster
development policy priorities as well as the

climate and quality of industrial

Mmlstry of State Owned Enterprises

/\\

(Kementerlan BUMN)

1. Formulation and policy making in the field of
construction of state-owned enterprises

2. coordination and synchronization of policy
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implementation in the field of construction of

state-owned enterprises

N

9 | PT PLN (Persero), state-owned the provision of electricity natlonally Wlﬂ'l
enterprise fossil-based energy sources, new eljléltgy and
renewable energy \\ N
10 | PT. Indonesia Power (IP), state-owned ‘\\“\\ ))
enterprise /‘ - } -
11 | PT. Pertamina, state-owned company engaged in oil and gas and kburi:‘é‘ntly

undertaking the development of new energy-

based energy énd reneWablé energy

Source: Country Specific Information on Renewable Energy in Indoneslar[&\l \/
[\

|\ ) )
\\\\ 77///

The government through the Ministry of Research aﬁd T\chnology has provided direction

and stage of development of science and technolo/gy achlevements in the field of new and

A~
N
N

renewable energy.

Indonesian Energy Sector Policy Research m Indonesm stated in the White Book (Buku
putih) Research Development and Apphc\atlonof Science and Technology Field of New and
Renewable Energy Sources to Sup}ert Secunty and Availability of Energy 2025. White book
is a reference for the preparatw\iof smem;e and technology development strategies at the

national, regional and commun{ty tages

f~\ . \\ o
(\ \\

Road map of new and reneWatgle energy that is contained in this white book has the following
objectives: (\ = ‘E\t\/
a. The realizatic ion- Qf\the technology and the nation's energy infrastructure roles to support
its 0whbﬁerg?%usmess
b. The\ mallzat{on of research, development, and implementation roles to achieve the

eléctrlﬁt\étlon ratio of household sector by 90%.

/The reahzatlon of research, development, and implementation roles in increasing the

‘j/ / s\hare of renewable energy (other than geothermal) by at least 5%.
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. The application of the research, development, and application results of biofuels in the

provision of the transport sector by 10%.

TN

. The application of the research, development, and application results in the f’tiéeiif\ﬁas

/

™~ \\
for industrial and power generation sectors, transportation, and householde N Y

. The realization of research, development, and 1mp1ementat10n Ieles\ in’ energy

consumption per capita of 10 BOE. ,/\ \\ /)

. The application of the research, development, and application resglts in‘ support of the

establishment of energy infrastructure that is able to max1mlze pub’[/c access to and

utilization of energy for export.

i. The application of the research, development, and apphqangn'results to search for
energy sources at home and abroad. ‘/‘ T \ >

j. The application of the research, development, ‘ahd apphcatlon results of energy

\
conservation to reduce energy elasticity is ‘sm/agllex tha/n/ 1.
N3 \j: vy

/5 N
Table 26: R&D funding tren(f of newi'/and renewable energy [62]

~ < \

Category 2007 ;? \\ \2/008 2009

of Budget Number /\B:lagét Number Budget Number

Research (IDR)x1IM of /— (\IDR)XIM of (IDRp)x1M of
Researeh ,,,// Research Research

Basic 4,205 . \376,649 37 5,926 29

Reseach

Applied 2,.79@\\"“\\\ ~ 6,201 30 2,102 9

Research \\\\\

Science & (53;‘5\66\\\>\ '/ 7 3,.515 15 5,502 16

Technology \\\\ -

Capacity |

Difﬁisien\\\\\\ 570 7 NA NA 1,113 4

To};a\?l\ \s\ V9,125 81 16,365 82 14,643 58
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Table 27: Consulting Organizations/Consultants with Expertise in Renewable Energy Technology System
Design, Application, and Transfer

1 Name of Institution | PT. Indoenergi Consultant /'/7{
Focus Area The company is specialized in handling consultancy serviceg\m

various fields particularly in relation to the energy secto“f %@Kse}\;e

SN

the interests of corporations, governments, and 1n41V/1dual
S \\\,, /
independently | i~ /
2 Name of Institution Indonesia Environment Consultant ‘\\\\ /\,‘/3‘
Focus Area An energy audit of the environmental managemeﬁt/proactive
<

targeting efficiency of energy use is u$€d,§wén the high cost of
energy today, then perform an ener “aqd(t by a business unit is
important. The benefits of an errergy\u}t are to determine the level
of energy efficiency that can ralsqthe/)evel of profit for the
company as well as partlclpatlng in environmental management.
The method through ag/\%n\blanm/ng, feasibility analysis,

\/\

1mplementat10n/)non1t9ﬂ>ng g anid continuous improvement.

3 Name of Institution Biogas Energkgéysqia (EP)
Focus Area Biogas Energy/PerEadaYEP) is the developer, contractor and

consultant bléiﬁass%based renewable energy using biogas
NN
technoldgg/ \ \‘

4 Name of Institution KAMASE\\

a

\\
O v
Focus Area %is\ Care is an organization engaged in research and

on \i\t\éncy in the field of renewable energy. Renewable energy is
‘ ne of great potential in Indonesia, but its utility is less / minimum.
%fare Kamase formed as a manifestation of the desire to exploit the
‘| immense potential and develop it so that it becomes a source of

energy that is widely used by the public.

Founded in 2006, the main activity is to conduct studies and

research on energy conservation and renewable energy, as well as

RN o . . . .
( \\ providing consulting services for the community / service users who

on

N
/

(
\\\
AN

need it. The scope of our activities is an energy audit of buildings,

)

/ /
/
v
/// \
ly

/

-/ Building Automation Systems, Solar Water Pump System,

renewable energy consulting services, and Fire Protection

77
/ //
’/
N

Engineering.
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Some of the activities that have and are being done Kamase Care, in
collaboration with Kamase is bio digester plant constructloﬁfer

community and the farmers / ranchers and development o QT gmund
RN

water lifter with renewable energy. = \\}j
5 Name of Institution Energi Management Indonesia ( ‘\ )
Focus Area Is a state-owned company engaged in the ﬁeld/ ef éonger(atlon and
energy management. \\\\5\,,,1/‘/‘

. o
Assist the government, state ente 1segaﬁ prlvate sector in energy
conservation, energy management and e@rgy/dlvers1ﬁcat10n The
implementations of our bus1ness actn?x\es carried out by trained
specialists are professwnals/m t@r ﬁers and supported by
adequate equipment as needed Ou,r accumulated experiences in
various sectors of some/ty\and in many industrial added values in the

1mp1ementat10n/&fnur bﬁsmess perform tasks of conservation,

management a hQ/heTgx diversification.

Source: Country Specific Information on Renewable EnErggl in Indonesia [61]
. 