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" Project introduction Ambition to Action (A2A) .

to
Action
The Ambition to Action (A2A) project offers analytical support to governments in —
partner countries to accelerate the development and implementation of their Nationally )
Determined Contributions (NDCs). g\
7 THE ENERGY TRANSITION !

In the second phase of Ambition to Action Indonesia (May 2020 to March 2022), the ‘ AFTER COVID-19
team together with Bappenas, will jointly investigate distribution of co-benefits and
inclusiveness of the energy transition;

https://ambitiontoaction.net/partner-countries-indonesia/

Suppeorted by:

* Federal Ministry -
for the Environment, Nature Conservation f )
and Nuclear Safety B

The energy transition after COVID-19
based on a decision of the German Bundestag \éV:; ;eer:/;slo ré:eh((j; inhgcl’)(!—}lellggc:jrca)‘\t/:l%:}ova\.lgh[l in k]

A2A is funded under the German International Climate Initiative (IKI) and runs until 2022


https://ambitiontoaction.net/wp-content/uploads/2021/02/Energy-sector-after-COVID19_A2A-policy-briefing.pdf
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% Rapid replacement of Suralaya coal by solar PV to

Action

Three scenarios

[ Coal-based baseline scenario

& Affordable and reliable scenario (utility focus)

3.4 GW ) is rapidly >10 GW

Suralaya coal power replaced by grid-connected solar-PV

to generate the same

21 TWh

per year




Ambition

% Rapid replacement of Suralaya coal by solar PV to

Action

Three scenarios

[ Coal-based baseline scenario

& Affordable and reliable scenario (utility focus)

* The study aims to give a sense of the size and *  We present impacts across development
direction of socio-economic impacts associated indicators (SDGs) to show how changing from
with a real-world case study, such as Suralaya coal to solar PV can bring greater prosperity to

Indonesia (FGD August 19" 2021)
*  We modelled a coal-based baseline and two

solar PV scenarios: affordable and reliable * Based on analysis of the energy sector and a
(utility focus), and fair and inclusive (rooftop series of stakeholder interviews, we identify
focus). barriers and enablers and we make

suggestions on actions different stakeholders
could make to make this a reality and contribute
to an inclusive green push for solar PV

(FGD October 215t 2021)
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Analysis: preliminary results :
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Focus Group Discussion August 19t, 2021 \
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E Initial results: Costs of generating electricity to

Action
Energy security analysis: electricity generation costs

Estimated levelised cost of electricity in Indonesia in 2020

TechmologyDut forthe 5 100 « Simplified analysis based on
s Sy 8 o o ® 10% cost of capital estimates for
§ . all technologies

w
oo + Low cost of new supercritical
60 PY o coal depends on fuel costs
50 o below international market
40 prices and no domestic carbon
30 o price
Excludes capital ? + Utility scale solar PV
investment costs, g installations are currently |
gbgér:zgtr']ngfed ’ E g 5 3 s 5 notably cheaper to inst.all and_
Suralaya g g g % E %2 operate_ per kWh than mdu;tnal
_E ] % £ 3 e and residential (rooftop) u_nlts

Simplified LCOE estimates based on central cost estimates for 2020 in: Technology Data for the Indonesia Power Sector: Catalogue for Generation and Storage of Electricity (Feb 2021) 7
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= Initial results: GHG Emission reduction to

Action
Climate impact: GHG emissions

# vl i ed oot « Simplified analysis based on 1
B ouralaya continued operation
kg/kWh for coal

m Suralaya early phase out

« Early Suralaya unit 1-7 phase out
could contribute 5-7% of Indonesia’s
2030 commitment for energy sector
emission reductions

15
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104 Mt
(total)

373 Mt
(total)
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= Climate action co-benefits: The ‘What and Who?’

20

Households

3
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AN SEJAHTERA
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SDG categories Impacts

Health and well-being

Affordable and
clean energy

Decent work and
economic growth

Industry, innovation,
and infrastructure

Climate action

Air pollution
YLL and iliness

Production/
capacity
LCOE

Job years
GDP contribution

Industry turnover
SME turnover
Infrastructure
investments

GHG mitigation

C o=

Distribution key
Location

Age

Gender

Health vulnerability

Domestic/ International
Sector
Household/dwelling type
Income/social bracket
Business specifics

Energy security indicators?

X

X
X
X

Businesses

X
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= Climate action co-

1

Sector

Filters:

27

Links

© cleorall

Mitigation actions
by Sector

Electricity
and heat

Links between mitigation ac

= and SOGs Sustainsble Development
Coals

W soc

SDG8

SoG M

S0G 12

SDG W%

S0G 15

A BN .

https://ambitiontoaction.net/scan_tool/

benefits: SCAN-tool for SDG linkages

' Reduce emissions

Electricity & intensity
heat

Potential synergy: Solar PV can reduce air, water and soil pallution and thus non-communicable diseases
when displacing polluting energy sources, such as fossil fuels and bioenergy.

’ Reduce emissions
Electricity & intensity
heat

Potentialsynergy:  Increasing solar installations contributes to increasing the share of renewables in the
global energy mix
Category Mitigation action

’ [ Renewable energ s Solar PV

Electricity & intensity
heat

Potential synergy:  Deploying solar PV can support full employment through creation of decent jobs

Ambition
to
Action

e

3. Good health

and well-being
“arget 3.4:
By 2030, reduce by one third premature
mortality from non-communicable diseases
through prevention and treatment and
promote mental health and well-being

~arget

Target 72:
By 2030, increase substantially the share of
renewable energy in the global energy mix

o
8. Decent work
and economic
growth
Target B5:
By 2030, achieve full and productive
employment and decent work for all women
and men, including for young people and
persons with disabilities, and equal pay for
work of equal value

10


https://ambitiontoaction.net/scan_tool/

® Climate action co-benefits: SCAN-tool for SDG linkages

Potential trade-offs

mSYNERGIES mTRADE-OFFS ¥ ——

Electricity & intensity
heat

Paotential trade-off:  Solar PV can take up large areas of land, and may impact terrestrial ecosystems during
construction or operation

14

Electricity &
heat

Patential trade-off:  Could reduce land and resource access for dependent communities as installations
require large land areas.

* Synergies with the SDGs and wider
sustainable development objectives
clearly outweigh potential trade-offs mc!m

heat

* However, it is important to consider these
trade-offs to counter potential negative
impacts and facilitate a just transition

Potential trade-off:  Deploying solar PV may lead to job losses from displaced alternative power generation
activity

Ambition
to
Action

15. Life on land

Target151:

By 2020, ensure the conservation, restoration
and sustainable use of terrestrial and inland
freshwater ecosystems and their services, in
particular forests, wetlands, mountains and
drylands, in line with obligations under
international agreements

il
1. No poverty

Target 1.4:

By 2030, ensure that all men and women, in
particular the poor and the vulnerable, have
equal rights to economic resources, as well as
access to basic services, ownership and
control over land and other forms of property,
inheritance, natural resources, appropriate
new technology and financial services,
including microfinance

B. Decent work
and economic
growth

Target 8.5:

By 2030, achieve full and productive
employment and decent work for all women
and men, including for young people and
persons with disabilities, and equal pay for
work of equal value

11



= Scenarios: Suralaya continued operation

7 units at Suralaya (constructed 1984-1997)
continue operation for an assumed technical
lifetime of 46 years before retiring

Solar PV introduced to make up for shortfall in output
as units retire, so total generation is ~21 TWh in all
years

Baseline / Suralaya
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: Scenarios: Affordable and reliable

* 7 units at Suralaya phased-out over four year period
between 2022 and 2025, starting with the oldest units

+ Affordable and reliable: Utility-scale solar PV
introduced to make up for shortfall in output as units
retire with half of generation gap met by land-based
installations and half by floating solar PV
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= Scenarios: Inclusive and empowering

» lIdentical phase-out assumptions as affordable and
reliable scenario

* Inclusive and empowering: Rooftop solar PV
introduced to make up for shortfall in output with half
of generation gap met by residential installations and
half on commercial sites
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= Scenarios: Overview of three scenarios to

Action
. z 14,000 25
* 7 units at Suralaya (constructed 1984-1997) S S Z Lo
. . . > ' 20
continue operation for an assumed technical 8= 10,000
lifetime of 46 years before retiring Tl 8000 *
(?) 8— 6,000 10
» Solar PV introduced to make up for shortfall in output -5 .
as units retire, so total generation is ~21 TWh in alll 0 o 2000 IIIIIIIIII
= 0
years = Ryigs8gigsgyigss E8i8888 2888338388
= RRRRERREER SSERRSEBRREREREIRESR
ch o m Suralaya coal = Utility sclar PV m Utility floating sclar PV m Suralaya coal u Utility solar PV u Utility floating solar PV
o m Commercial solar PV m Residential solar PV ® Commercial sclar PV ® Residential solar PV
. . 14,000 25
* 7 units at Suralaya phased-out over four year period () g
r— 12,000
between 2022 and 2025, starting with the oldest units % 10000
: . [3)
+ Affordable and reliable: Utility-scale solar PV c;s
introduced to make up for shortfall in output as units P
retire with half of generation gap met by land-based c_'% 2,000 IIII
installations and half by floating solar PV o R 38 © o g 2 % o8 ® o8 8 %8R on oo oo
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HH: m Suralaya coal = Utility solar PV mUtility floating solar PV m Suralaya coal u Utility solar PV mUtility floating solar PV
< m Commercial solar PV m Residential solar PV ® Commercial sclar PV ® Residential solar PV
Identical phase-out assumptions as affordable and g oo
. . 12,000
reliable scenario 10000
8,000

Inclusive and empowering: Rooftop solar PV
introduced to make up for shortfall in output with half

6,000
,000
of generation gap met by residential installations and 2,000 I II

half on commercial sites
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® Initial results: Economic analysis to

Action
Economic analysis: headline impacts on jobs and investment
Employment impacts from 2021 to 2050 Investment from 2021 to 2050
2 N — R ——
operation operation
= e e
reliable solar
PV
Inclusive and X
solar PV empowering
solar PV
1,000 1,500 2,000
thousand job years USDbn
m Direct employment mTotal employment m Direct investment in Indonesia m Total economy-wide investment in Indonesia
* Scenarios can support between 0.6-1.0 million direct job + Delivering 21TWh of electricity supply over the period to 2050
years and 1.3-1.8 million total job years when considering may require on the order of USD10-16 billion in direct
the wider economic impacts throughout the Indonesian investment, depending on the scenario
economy * These investments trigger further domestic economic activity
+ Highest employment potential in the inclusive and throughout the value chain and through spending of salaries,
empowering scenario, correlated to investment cost leading to total domestic investments of USD 21-29 billion
PEXERJAAN LAYAK
e requirements

16

Analysis based on scenario modelling in Economic Impact Model for Electricity Supply (EIM-ES): https://ambitiontoaction.net/methodologies-and-tools-eim/



https://ambitiontoaction.net/methodologies-and-tools-eim/

® Initial results: Employment (baseline) e

Action
Suralaya supported jobs in baseline scenario Suralaya jobs supported in phase-out scenarios
, 10
2 ®Mining and extraction
o 9 -
5 u Utilities
3 8 u Manufacturing B
=
=7
¢
5
4
3
2
1
0 — T T T T T T T T T T T T T T T T T
— N~ 0 O O — N M T 0 OM~0 00 — N M F W0 O©N~O O O
8 8888883888 83838833333333388
o~ NN AN NN NN ANNANNANNANANNANNNNNNNN
* Approximately 6,000 jobs currently supported in extraction and supply of fuel to Suralaya
* Further ~1,000 jobs supported in the operation of the units at the site and head office
PG * Plus ~1,000 jobs supported in the manufacturing and installation industries to maintain units, replace parts, etc.
EXONOMI
| 17
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® Initial results: Employment (baseline) t0

Action
Economic analysis: direct jobs by sector over time

300
250

200 +

thousand jobs

 E 8823323885228

mConsfruction = Manufacturing u Utilities # Mining and extraction mProfessional services = Other

low level of jobs in fuel supply and plant

* Continued operation of Suralaya units maintains a : I
operation over the coming decades I

* Pronounced spikes in jobs —mainly in .
construction, manufacturing and professional oo
service sectors — occur from 2029 as new solar PV i _..II
is built to make up the shortfall in generation from §HERE
retiring coal units mCorstuction  mManufacturing  mUiites  mMining and exraction = Professional services

PEXERJAAN LAYAK
DANPERTUMBUHAN

18
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? Initial results: Employment (solar PV) to

Action
Economic analysis: direct jobs by sector over time

» Solar phase-in scenarios present significant employment

Annual capacity additions opportunities — mainly in construction, manufacturing and

of 2-2.5GW by 2026 professional service sectors — reaching up to over 250,000 direct
likely to be sustained into jobs ayear and stimulating an additional equivalent order of
magnitude of indirect and induced jobs in Indonesia

thousand jobs

future years...

* Ambitious roll-out of new solar installations can stimulate
employment (and wider economic) impacts in the short term —
given their relatively short planning and construction phases — which

Foeren HieEs R mHmes e wiesmeses o can offer important opportunities within the context of COVID19

recovery measures

250 | Scenarios offer a trajectory for building the capacity and skills in
the Indonesia workforce to deploy increasing volumes of new solar
PV capacity to meet growing electricity demand and the shortfall from
continued phase-out of coal units in line with pathways consistent
with its pledge to the Paris Agreement

thousand jobs
L]

o - e e - « Jobs in solar sector and associated supply chains are
REEREERGRNRRRREERENRIRRRRRERRSE sustainable as there will be a continued need for building at least as

aConstuction  ®Manufacturing ~ wUtiities ~ WMining and extraction Professional services & Other much new Capacity each year over the medium_to_|ong term

PEXERJAAN LAYAK
DANPERTUMBUHAN
XONOMI

B
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® Initial results: Air pollution and health t0

Action
Air pollution health impacts

20,000 premature deaths

Years of life lost, scenario comparison

1,200

35,000 1,000
30,000 800 m stroke
25,000 600 mischemic heart disease
400 m lung cancer
20,000
200 = COPD
15,000 0
o N < O o o o < O o o
N N N &N N OO O O M MO g <
10,000 SR RIIJIRRLKRIREKR
5,000 147,000 595,000
0
NI e eNRR NI 88RR89 T Y 5,000 premature deaths
O O O OO OO OO0 00000000 O0OO0oO oo o o
B Total Baseline ®Total Phase Out 1,000
800 stroke
600 mischemic heart disease
400 m [ung cancer
pr— 200 "IIII meore
O N < © 0 O N ¥ © 0o O «
N N N N N M MO M M M < <
_/\;J\. Analysis based on scenario modelling in Air Pollution Impact Model for Electricity Supply 8 8 8 8 8 8 8 8 8 8 8 8

(AIRPOLIM-ES): https://ambitiontoaction.net/airpolim/
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! Initial results: Air pollution and health fororen

Action

20,000 premature deaths, by age

16%
14%
12%
10% Share in
number of
8% deaths
6%
2% m Share in
20, I population
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20,000 deaths, proportional effect by age group
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® Initial results: Land-use requirements to

Action

Land-use requirements for solar PV and Indonesian context
Source: IESR (2021)

Selar PV Technical Potential
C T Suitable area (km?)
% of Indonesia's total lond
10ss) Capacity (GwWp) Generation (TWh/year)

Affordable and reliable — o - o
* Approximately 84 km? land area required to install como 2
6 GW of ground mounted utility scale solar by 2026 - s e
&0 8,541

153,915 (8.07%)

 Approximately 76 km2 water body area required to e .‘ - -
install 5.4 GW of floating utility scale solar by 2026 y et

Indonesia's solar PV suitable area map (Scenario 4)

B Suitable Land
I Suitable Land Use with Unsuitable Slope

Analysis based on space requirement estimates for different types of solar PV installation in Technology 22
Data for the Indonesian Power Sector, February 2021, p57-60



® Initial results: Land-use requirements Armbition

Action
Land-use requirements for solar PV and Indonesian context

Banten _ T
soars — o0

Inclusive and empowering R .
- Approximately 65 km2 rooftop/building space required st I—:
to install 6.5 GW of commercial scale solar by 2026 N ','.'M
- Approximately 46 km?2 rooftop space required to install ol
6.5 GW of solar on residential housing by 2026 R

ovrs . — 7

Source: IESR (2021)

Table 3. Technical potential of rooftop solar in Indonesia based on 4 different scenarios

6.8 229 93

Jakarta 16.1

West Java 331 78.9 111.9 456
Central Java 325 773 109.6 446
Yogyakarta 37 8.9 126 5.1
East Java 34.7 82.6 117.2 47.7
Banten 8.6 205 29.1 11.9

Source: IESR (2020)

Analysis based on space requirement estimates for different types of solar PV installation in

23
Technology Data for the Indonesian Power Sector, February 2021, p57-60



https://iesr.or.id/download/iesr-technical-note-residential-rooftop-solar-potential-in-34-provinces-id-pdf

Discussion

How can you help?
Our analysis needs a strong Indonesian evidence base!

* What are realistic job-related numbers in Indonesia?
* How do we match jobs and skills?

* How we can use/present inclusiveness?

« What are politically attractive SDG priorities?

dwhitinn

fo
Action

QUESTIONS /
COMMENTS /
FEEDBACK

Xander van Tilburg
B4 vantilburg.xander@gmail.com

|2 +62821-6105-4043
B} Himsar@gmail.com
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= Overview of three scenarios to

Action
. z 14,000 = 25
* 7 units at Suralaya (constructed 1984-1997) S S Z Lo
. . . > ' 20
continue operation for an assumed technical 8= 10,000
lifetime of 46 years before retiring Tl 8000 *
(?) 8— 6,000 10
» Solar PV introduced to make up for shortfall in output -5 .
as units retire, so total generation is ~21 TWh in alll 0 o 2000 IIIIIIIIII
—_— 0
years 35 EEEEEEEERENEEEN E ¥y 888238828 ¢¢ I8
= ERRRRERREERE&ERES SSERRSEBRREREREIRESR
ch o m Suralaya coal = Utility sclar PV m Utility floating sclar PV m Suralaya coal u Utility solar PV u Utility floating solar PV
o m Commercial solar PV m Residential solar PV ® Commercial sclar PV ® Residential solar PV
. . 14,000 25
* 7 units at Suralaya phased-out over four year period () g
r— 12,000
between 2022 and 2025, starting with the oldest units % 10000
: . [3)
+ Affordable and reliable: Utility-scale solar PV c;s
introduced to make up for shortfall in output as units P
retire with half of generation gap met by land-based c_.Cé 2,000 IIII
installations and half by floating solar PV o R 38 © o g R ® g o o3 2 9 o 2 g
(@] gwwwggawwﬂlgt\lg ngwgwggwgwwwwwg
t m Suralaya coal = Utility solar PV mUtility floating solar PV m Suralaya coal u Utility solar PV mUtility floating solar PV
< m Commercial solar PV m Residential solar PV ® Commercial sclar PV ® Residential solar PV
Identical phase-out assumptions as affordable and g oo
. . 12,000
reliable scenario 10000
8,000

Inclusive and empowering: Rooftop solar PV
introduced to make up for shortfall in output with half

6,000
,000
of generation gap met by residential installations and 2,000 I II

half on commercial sites

2026 I

=2 9383 9 493IQ e g c: o * 9 @ o 2 g9 9 @
o o v T T T T W0 o~ o o o~ o « el - b3
& &S R R K KR & &8 &8 & ® C’ 8 8 & & ® ° D & C’
m Suralaya coal m Utility solar PV m Utility floating solar PV m Suralaya coal = Utility solar PV m Utility floating solar PV

u Commercial solar PV m Residential solar PV = Commercial solar PV = Residential solar PV



 What are the potential impacts? e

Action
Advances in SDGs and greater prosperity are within reach

Replacing the 3.4 GW Suralaya coal power plant with 10-15 GW of solar PV comes with substantial development benefits.

This can be a driver for greater prosperity and an inclusive clean energy transition, but results are time-bound: the faster you
replace, and the earlier you start, the larger the benefits.

27
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: What are the potential impacts? to

Action
Advances in SDGs and greater prosperity are within reach

Replacing the 3.4 GW Suralaya coal power plant with 10-15 GW of solar PV comes with substantial development benefits.
This can be a driver for greater prosperity and an inclusive clean energy transition, but results are time-bound: the faster you
replace, and the earlier you start, the larger the benefits.

Health =5
15,000 premature deaths avoided —Mﬁv

Located less then 100 km from Jakarta, the
largest metropolitan area in SE Asia, Suralaya is
especially polluting and exposes 30 min people to
unnecessary health risks. Early closure will
prevent 450,000 ‘years life lost'.

28



 What are the potential impacts? e

Action
Advances in SDGs and greater prosperity are within reach

Replacing the 3.4 GW Suralaya coal power plant with 10-15 GW of solar PV comes with substantial development benefits.
This can be a driver for greater prosperity and an inclusive clean energy transition, but results are time-bound: the faster you
replace, and the earlier you start, the larger the benefits.

Health =3
15,000 premature deaths avoided _4,\/‘.

Located less then 100 km from Jakarta, the
largest metropolitan area in SE Asia, Suralaya is
especially polluting and exposes 30 min people to
unnecessary health risks. Early closure will
prevent 450,000 ‘years life lost'.

Energy
10-15 GW of competitive and clean capacity

Providing 21 TWh requires 10-15 GW of solar PV
capacity. Utility-scale installations are notably
cheaper than rooftop solar, with costs per kWh on
par with (new) supercritical coal — even without
carbon pricing.

29



: What are the potential impacts?

Advances in SDGs and greater prosperity are within reach

Ambition
to
Action

Replacing the 3.4 GW Suralaya coal power plant with 10-15 GW of solar PV comes with substantial development benefits.
This can be a driver for greater prosperity and an inclusive clean energy transition, but results are time-bound: the faster you
replace, and the earlier you start, the larger the benefits.

Health
15,000 premature deaths avoided

Located less then 100 km from Jakarta, the
largest metropolitan area in SE Asia, Suralaya is
especially polluting and exposes 30 min people to
unnecessary health risks. Early closure will
prevent 450,000 ‘years life lost'.

Energy
10-15 GW of competitive and clean capacity

Providing 21 TWh requires 10-15 GW of solar PV
capacity. Utility-scale installations are notably
cheaper than rooftop solar, with costs per kWh on
par with (new) supercritical coal — even without
carbon pricing.

PEXERMANLAYAK
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Investments and employment

Over 100,000 direct jobs and
USD 10-16 bn investments

Employment opportunities in construction,
manufacturing and professional service sectors
offer a trajectory for building future-proof capacity
and skills in the Indonesian workforce, anticipating
further coal plant phase-out to come. 30



Ambition

: What are the potential impacts? to

Action
Advances in SDGs and greater prosperity are within reach
Replacing the 3.4 GW Suralaya coal power plant with 10-15 GW of solar PV comes with substantial development benefits.
This can be a driver for greater prosperity and an inclusive clean energy transition, but results are time-bound: the faster you
replace, and the earlier you start, the larger the benefits.
Health =5 =™ Climate action
15,000 premature deaths avoided [0 C# ¥ 270 Mt of GHG emissions avoided

Located less then 100 km from Jakarta, the
largest metropolitan area in SE Asia, Suralaya is
especially polluting and exposes 30 min people to
unnecessary health risks. Early closure will
prevent 450,000 ‘years life lost'.

The old coal plant is a major source of GHG
emissions; Rapid phase-out can contribute 5-7% to
NDC energy targets. For scale: 270 Mt is two years
of total transport emissions in Indonesia.

== INVestments and employment

8 DilPimmey
BN

Energy

10-15 GW of competitive and clean capacity Over 100,000 direct jobs and

USD 10-16 bn investments

Providing 21 TWh requires 10-15 GW of solar PV
capacity. Utility-scale installations are notably
cheaper than rooftop solar, with costs per kWh on
par with (new) supercritical coal — even without
carbon pricing.

Employment opportunities in construction,
manufacturing and professional service sectors
offer a trajectory for building future-proof capacity
and skills in the Indonesian workforce, anticipating
further coal plant phase-out to come. 31
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Action
5 years is very fast but feasible if key barriers are overcome

Full replacement in 5 years would be very fast but feasible; a lack of concerted effort could delay this by 7-10 years. Some barriers are
relatively easy to address, while others are more difficult to overcome. Key improvements are needed in spatial planning and streamlining
of permitting, a predictable medium-term pathway for clean energy to replace fossil, and establishing stable policies to back large
investments in capacity and manufacturing.
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5 years is very fast but feasible if key barriers are overcome

Full replacement in 5 years would be very fast but feasible; a lack of concerted effort could delay this by 7-10 years. Some barriers are
relatively easy to address, while others are more difficult to overcome. Key improvements are needed in spatial planning and streamlining
of permitting, a predictable medium-term pathway for clean energy to replace fossil, and establishing stable policies to back large

investments in capacity and manufacturing.

Location

Where can it be located?
How does it fit in the system? @

Space requirements are massive with over 100
km2; land acquisition and permitting are slow
processes. Integration of 10-15 GW into the grid
takes some effort to organise, but is feasible even
without need for (expensive) backup capacity.
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5 years is very fast but feasible if key barriers are overcome

Full replacement in 5 years would be very fast but feasible; a lack of concerted effort could delay this by 7-10 years. Some barriers are
relatively easy to address, while others are more difficult to overcome. Key improvements are needed in spatial planning and streamlining
of permitting, a predictable medium-term pathway for clean energy to replace fossil, and establishing stable policies to back large

investments in capacity and manufacturing.

Location

Where can it be located?
How does it fit in the system? @

Space requirements are massive with over 100
km2; land acquisition and permitting are slow
processes. Integration of 10-15 GW into the grid
takes some effort to organise, but is feasible even
without need for (expensive) backup capacity.

Is skilled labour available?

Import is the default option, but domestic
manufacturing of most components is feasible if
medium-term prospects for sustained demand are

good. Most labour can be provided locally with
basic training.
34
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Where is equipment made? ‘
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Action
5 years is very fast but feasible if key barriers are overcome

Full replacement in 5 years would be very fast but feasible; a lack of concerted effort could delay this by 7-10 years. Some barriers are
relatively easy to address, while others are more difficult to overcome. Key improvements are needed in spatial planning and streamlining
of permitting, a predictable medium-term pathway for clean energy to replace fossil, and establishing stable policies to back large
investments in capacity and manufacturing.

Where can it be located?
How does it fit in the system? @
Space requirements are massive with over 100
km2; land acquisition and permitting are slow
processes. Integration of 10-15 GW into the grid
takes some effort to organise, but is feasible even
without need for (expensive) backup capacity.

Market development ot
Where is equipment made? t r Capital, investments, and costs
=

Location ‘

Is skilled labour available? What investments are needed?
How is the capital raised?

Access to capital is a major hurdle for a quick
uptake of solar PV in Indonesia, but costs are
not and solutions are within reach: project
finance, ESCOs, and various policies to reduce
developers’ risks are indispensable in that
regard.

Import is the default option, but domestic
manufacturing of most components is feasible if
medium-term prospects for sustained demand are
good. Most labour can be provided locally with
basic training.
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Full replacement in 5 years would be very fast but feasible; a lack of concerted effort could delay this by 7-10 years. Some barriers are
relatively easy to address, while others are more difficult to overcome. Key improvements are needed in spatial planning and streamlining
of permitting, a predictable medium-term pathway for clean energy to replace fossil, and establishing stable policies to back large

investments in capacity and manufacturing.

Location

Where can it be located?

How does it fit in the system?

Space requirements are massive with over 100
km2; land acquisition and permitting are slow
processes. Integration of 10-15 GW into the grid
takes some effort to organise, but is feasible even
without need for (expensive) backup capacity.

Market development
Where is equipment made?
Is skilled labour available?

Import is the default option, but domestic
manufacturing of most components is feasible if
medium-term prospects for sustained demand are
good. Most labour can be provided locally with
basic training.
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Users, sellers, and buyers

Who builds and operates?
Who uses and buys power?

Solar PV can really reach its full potential if PLN and
ESDM take a step back and embrace a facilitating
role, incentivising households, communities (e.g.
BUMDes), businesses, and public institutions to take
the initiative. Some changes are needed, but it
doesn’t require a major energy system reform.

Capital, investments, and costs

What investments are needed?
How is the capital raised?

Access to capital is a major hurdle for a quick
uptake of solar PV in Indonesia, but costs are
not and solutions are within reach: project
finance, ESCOs, and various policies to reduce
developers’ risks are indispensable in that

regard. 36



" How to get there and what is next? e

Action
Collaboration, pragmatism, and enthusiasm can accelerate solar PV development

Government, PLN, and banks will have to move pro-actively, in coordination, and without delay, so that households and
businesses can participate in the clean energy transition. Phasing-out fossil fuel use is inevitable and the sooner bold action
is taken, the higher the domestic benefits can be.
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Action
Collaboration, pragmatism, and enthusiasm can accelerate solar PV development

Government, PLN, and banks will have to move pro-actively, in coordination, and without delay, so that households and

businesses can participate in the clean energy transition. Phasing-out fossil fuel use is inevitable and the sooner bold action
is taken, the higher the domestic benefits can be.

National and subnational government

Update KEN and create

(sub)national solar strategies

Signal commitment to zero emissions energy
system and create a predictable pathway with a
realistic spatial plan. Let solar power targets and
incentives do the work: for ministries, PLN, financial
institutions, permitting authorities, industry, schools
and universities, and local leaders.
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Collaboration, pragmatism, and enthusiasm can accelerate solar PV development

Government, PLN, and banks will have to move pro-actively, in coordination, and without delay, so that households and
businesses can participate in the clean energy transition. Phasing-out fossil fuel use is inevitable and the sooner bold action

is taken, the higher the domestic benefits can be.

National and subnational government

Update KEN and create

(sub)national solar strategies

Signal commitment to zero emissions energy
system and create a predictable pathway with a
realistic spatial plan. Let solar power targets and
incentives do the work: for ministries, PLN, financial
institutions, permitting authorities, industry, schools
and universities, and local leaders.

State-owned utility PLN

Prepare for leadership role |—

in a clean energy future

Solar PV has much to offer in terms of a resilient and
decentralised power system; Demand the right
mandates, targets, and incentives to flourish in a world
without fossil fuels, and facilitate Indonesians to
participate in the energy transition — the earlier the
better.

#

PLN

Ambition

to

Action
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Collaboration, pragmatism, and enthusiasm can accelerate solar PV development
Government, PLN, and banks will have to move pro-actively, in coordination, and without delay, so that households and

businesses can participate in the clean energy transition. Phasing-out fossil fuel use is inevitable and the sooner bold action
is taken, the higher the domestic benefits can be.

National and subnational government

Update KEN and create

(sub)national solar strategies

Signal commitment to zero emissions energy
system and create a predictable pathway with a
realistic spatial plan. Let solar power targets and
incentives do the work: for ministries, PLN, financial
institutions, permitting authorities, industry, schools

in a clean energy future

Solar PV has much to offer in terms of a resilient and
decentralised power system; Demand the right
mandates, targets, and incentives to flourish in a world i

without fossil fuels, and facilitate Indonesians to
participate in the energy transition — the earlier the PLN

better.

and universities, and local leaders. ‘
State-owned utility PLN
Prepare for leadership role |—

N Financial institutions
Make financing the clean energy
transition your concern

Express what is needed to enable project finance and

A set internal targets; seek dialogue and expertise on

I solar PV risk assessments; standardise products,

engage with ESCOs, etc.
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Collaboration, pragmatism, and enthusiasm can accelerate solar PV development

Government, PLN, and banks will have to move pro-actively, in coordination, and without delay, so that households and

businesses can participate in the clean energy transition. Phasing-out fossil fuel use is inevitable and the sooner bold action
is taken, the higher the domestic benefits can be.

National and subnational government

Update KEN and create

(sub)national solar strategies

Signal commitment to zero emissions energy
system and create a predictable pathway with a
realistic spatial plan. Let solar power targets and
incentives do the work: for ministries, PLN, financial
institutions, permitting authorities, industry, schools
and universities, and local leaders.

State-owned utility PLN

Prepare for leadership role |—

in a clean energy future

Solar PV has much to offer in terms of a resilient and
decentralised power system; Demand the right
mandates, targets, and incentives to flourish in a world
without fossil fuels, and facilitate Indonesians to
participate in the energy transition — the earlier the
better.
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Households & businesses

Participate in the clean energy transition

Community leaders: create awareness
programmes, demonstration projects.
Businesses: focus on technology cooperation,
skills development, standardised package deals
and one-stop-shop offers, and prepare for captive
solar power and smart grid integration.

Financial institutions

Make financing the clean energy

transition your concern

Express what is needed to enable project finance and
set internal targets; seek dialogue and expertise on

solar PV risk assessments; standardise products,
engage with ESCOs, etc.
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Discussion

How fast, how to get there, and what’s next?

Ambition
to
Action
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Agenda August 19t" 2021

Introduction Ambition to Action * Project introduction (Xander)
A2A team (10 minutes) » Suralaya as case study (Xander)
* Energy transition and inclusiveness (Xander)

Analysis: Replacing Suralaya with Solar PV » Energy and climate impacts; SDG linkages (Xander)
A2A team (45 minutes) * Three scenarios (Harry)

* Employment and other economic impacts (Harry)

» Pollution, health, and land-use (Tessa)

Discussion: how can you help? * We need a strong Indonesian evidence base (Himsar)
All participants (45 minutes)
Moderation Xander and Himsar * What are realistic job-related numbers in Indonesia?

* How do we match jobs and skills?
* How we can use/present inclusiveness, and SDG priorities?
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Agenda October 215t 2021

Introduction Ambition to Action * Project introduction

Bappenas » Suralaya as case study

A2A team (10 minutes) * Energy transition and inclusiveness
Analysis: Replacing Suralaya with Solar PV * Three scenarios

A2A team (45 minutes) » Energy and climate impacts; SDG linkages

e How fast? Barriers and enablers
e What's next?

Discussion: how can you help? » Dialogues and learning from experiences abroad?

All participants (45 minutes) » Topics for international technology cooperation and transfer?
» Connections with national political priorities?
* Ambitious climate policy and action
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A2A Indonesia: Meet the team

Xander van Tilburg Himsar Ambarita Harry Fearnehough Tessa Schiefer
Independent Advisor and Professor in Department of Economist and Climate Policy Climate Policy Analyst at
Senior Policy Researcher at Mechanical Engineering - Analyst at NewClimate NewClimate Institute
TNO Universitas Sumatera Utara Institute

DK vantilburg.xander@gmail.com DA< himsar@gmail.com

\8) +31 653149465 S} +62 821 6105 4043
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