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Executive Summary

The Government of West Java is among municipalities with the highest commitments
towards SDGs and climate change issues. It is currently implementing a 2018-2023
subnational action plan on SDGs (RAD TPB) and aims for West Java to be a “green province”
by 2025. The province has listed potential projects on mitigation, adaptation, particularly in
the sector of Sustainable Infrastructure, Sustainable Transportation, Renewable Energy, and
Resilience to Climate Change (waste and water system).

These identified potential projects in the pipeline generally have high investment
requirements and have specific challenges at the project-level. Challenges vary from
technical to institutional, but all of them converge to the difficulty of obtaining adequate
and sustainable financing. Hence, there is a need to develop a set of enabling policies to
push the banking sector’s involvement and optimize the use blended finance, by addressing
investment barriers for climate resilience related programs.

The scope of study aims to assess the following questions:

(i) Considering West Java's project pipelines in need of financing and West Java’'s
limited fiscal capacity, which projects can be prioritized based on value for
money?

(ii) Given current banking sector appetite towards financing green projects, what
kind of enabling conditions and financial schemes can be adopted to finance
priority projects?

To assess the two main issues above, this study utilized the following approaches:

1. Identified a list of green project pipelines by filtering a list of planned development
projects in West Java based on its potential to yield environmental benefits,
specifically emissions reductions, in line with Bappenas' Low Carbon Development
Indonesia (LCDI) framework.

2. Assessed West Java's fiscal capacity by analyzing its budget revenue and spending
structures.

3. Applied a “value for money” assessment to prioritize projects based on (i) which
projects are more likely to yield returns attractive to private sector financing and (ii)
provides emissions reductions with relatively low fiscal burden and potential
replicability.

4. Conducted research and interviews with the banking sector and industry players to
identify their needs and barriers to financing green municipal projects, as well as
identify concessional financing schemes more likely to be utilized by banks towards
priority projects in West Java.

5. Recommended innovative banking finance and non-bank financing schemes for the
selected priority green projects of West Java, including identification of stakeholders
to be involved.

Key Findings

1. Of the 30 green project pipelines identified in West Java, priority for stronger financing
efforts could be given to medium-scale rooftop Solar PV installation and medium-scale
intermediate waste management projects

Of the projects currently being considered for development in West Java, 30 have been
identified as green projects by virtue of having a potentially positive environmental impact.
The 30 green projects span five sectors, ranging from small-medium to large scale. They have
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received IDR 23.5 ftrillion in committed financing supply, and only IDR 800 billion has been
disbursed.

Meanwhile, West Java estimated the financing needs to achieve their Low Carbon
Development Plans (PPRK) is approximately IDR 7 trillion per year, or up to IDR 70 frillion from
2021-2030 (RAD-GRK of West Java). To close the financing gap, West Java needs to secure
IDR 6.8 trillion of public finance, and the remaining portion of IDR 15.9 trillion is expected to
be covered by private investment.

Disbursed, 3.47%
Financing gop fo Estimated shares of the caommitted
reach the 2030 = financing supply (IDR Tn)
arnission large! =
: Scope of study —i
A Comm}ﬂmﬁ Yt
=\ financing supply Pubc - 651

Even with all the existing commitment Only 3.4% of the committed project Out of the IDR 23.5 Tn of green

IDR Tn

to green project has been realized, values have reached financial close. projects committed, around 70% of
there isstillan estimated of IDR 46.5 financing is expected to come from
Trillior worth of green projects private sources.

needed fo reach West Javia's 2030
emission reduction target

Source: Simpul KPBU Jawa Barat, data from multiple agencies, CPI analysis
ES1. West Java's Green Financing Gap Analysis

West Java's average fiscal capacity is IDR 9.6 trillion in 2020, which is enough to cover the
public portion of finance needs of IDR 6.8 frillion. West Java is also eligible to receive
regional loans of up to IDR 12.7 trillion. However, spending flexibility is decreasing due to
COVID-19, and policymakers may not have support to allocate budget for investments.
Indeed, consultations with West Java Bappeda and Investment Bureau throughout the
study reveals a preference for small to medium scale projects, as it has relatively lower
fiscal burden, shorter timeframe to implement, and higher potential for replicability.

Estimated shares of the committed
financing supply (IDR Tn)
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Source: West Java Regional Budget Report, CPI Analysis
ES2. West Java Estimated Fiscal Capacity for Green Projects

Applying a “value for money"” filter further narrows down the list fo a few green projects
to be prioritized. This study qualitatively measures Value for Money as total economic
return relative to fiscal spending. The higher the economic return for every public finance
spent, the beftter value for money. In this case, because the aim is to ultimately attract
private financing, the economic returns are measured from both the financier’s
perspective and government’s perspective. If the project can generate revenue, it will
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yield financial returns for the financier. If the project contributes to reduced emissions, it
will generate social returns for the government. When these combined economic returns
can be achieved with relatively low fiscal spending and has potential replicability, it is
considered value for money.

From a Financier's Perspective: Internal and
External Financial Return of Projects

o— External

From Gov't Perspective: Social Return

Quantitative and qualitative valuation of
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IRR from internal cash IRR from external cash i | P @ .
flows, e.g.: flows, e.g.: | :
* Retribution collected * External property ! Environmeri Cost saving Publfic Heallh :
* Rent appreciation from ! :
= Project asset sales built green + ! L] I

Infrastructure H (i.\

i U
@ (D E Poverty Education Income Equality |

| Reduclion

; P i

Value for Money: the higher
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public finance spent

Total Economic Return 3

Total Fiscal Money Spent

ES3. Value for Money approach
Based on this Value for Money assessment, only four out of the 30 projects fulfill all criteria.
The first is a Solar PV installation project for 173 public schools. The second, third, and fourth
are infermediary solid waste management facilities located across 3 cities in West Java
(Cimahi, Purwakarta, Bandung). See Appendix 8.6 for Priority Project Analysis.
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ES4. Sample of "Value for Money” consideration to prioritize Solar PV and solid waste management
projects
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2. Co-financing, syndicated loans, and leasing models have been identified as the most
promising financing schemes for priority projects, after considering the range of financial
mechanisms and business models with potential to enable green finance

To cover the private sector portion of financing gaps of IDR 15.9 frillion, green finance
needs to be accelerated. Public finance can be leveraged to enable private sector
engagement to cover private financing gap. In improving banks' appetite, green
banking policy instruments could act as risk management tool and market signaling.

Interviews conducted with the banking sector during this study reveals that certain policy
instruments have potential to unlock green finance, such as global banking standards on
stress testing, infernal financial institution policies on disclosure and reporting
requirements, government policies on interest rate subsidies, government-provided or
government-backed guarantees, and certain policy signals favoring green projects such
as regulation on carbon economic instruments. These findings need to be taken into
consideration by central government, partficularly the Financial Services Authority, in
ensuring a robust market to finance municipal green projects.

Policy Area Instrument Type How the instruments work
Jacro-prudentia

Best-practice rules for global

Fis — mitigate financial rsks

1. Stress testing

hange

nding Ratio (NSFR] requirements (ASF/RSF

writy mismatch requrements
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Fis’ Internal policies and

operations 10 occount EAS b s
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Market making | | ap Phase | and |, Phase || covers nafional green faxonomy
Green nvestmen! guideiines d e
by regulators gl *
3 Interest rate subsidy re-
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i Green lending allocatior | r e secion - similc
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corbon sconomy - imposed F Carean rafinancing wincows
by regulators & Central Bank a. Guarantee
4 Concewona I for pror
4
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3 [rraw F enficl [ =] {i) Carbon Emisban Inve
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Source: CPI Analysis, OJK regulation, BASEL standard, Park and Kim (2020)

ES5. Green banking policy instfruments

Interviews with the banking sector also show that certain financial instruments and business
models are more favorable to banks when applied to certain projects, depending on the
size of the project, and depending on whether other forms of technical assistance is
available. For example, risk-pooling has been identified as a promising model to finance
small-medium scale projects, but less appropriate for large-scale projects. Following from
this finding, we have identified two risk pooling models that would fit for the purpose of
financing the two identified priority green projects in West Java:risk pooling via syndicated
loans, and risk pooling via co-financing.

Interviews with industry players reveal another financing mechanism which does not
involve banks, which is leasing models. A rooftop solar PV leasing model is increasingly
being provided by solar PV project developers and can drive down upfront costs for the
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project owner. This model has potential to be utilized for West Java’'s School Rooftop Solar
PV project.

As preferred by banks and industry players for the two priority green projects, this study has
narrowed down to three potential financing schemes proposed for the priority projects,
with the potential for replicability to other West Java/ national non-PPP green projects:

1. Risk pooling via syndicated loans, to mitigate a portion of financial risks from multiple
small-to-medium scale waste projects, in this case solid waste-processing sites (or
“TPS3R” — Temporary 3R Solid Waste Disposal Site). The uniqueness of this scheme is the
institutional arrangement that requires a Public Service Agency (BLU) as project
owner, so they are legally viable to access loans from commercial banks. This scheme
could be replicated to West Java waste projects in the pipeline e.g. waste and
wastewater management, SPALD. Future work on this recommendation must focus
on business models that defines the role of the third party that could finance its
operationalizations such as co-op or community groups. The business models should
also define the legal basis on incentive structures between the state and the small-
medium-enterprises.

QJK reguiation No. 42 /POJK.03/2017

Risk pooling via syndicated leans, where loan
s " TPS3IR Risk Issued by a consortium of lenders fo a single
Sectoral solid Ih Bandung. Financing e:‘:‘"“ e o e Vo smiment, eoc
level Cimahi, scheme dication a porflon af the tolal loan
f ng Purwakarta Symaicoy amount and =5 proportionately in Hhe risk

Frefered lor revenuve-generating project

Loans I

Pool of syndicated loans

POOLING BY PROVINCE
FACILITATOR/ PROJECT

COORDINATOR \

TPS3R TPS3R TPS3R Key limitation of financing waste
Bandung Cimahl Purwakarfa p ing site, includ
E 1. TPS3R is public service. the rate
$ $ [ m $ [ m applied for the service/ product may
o' 0 not be commercially viable
... :.a :.a 2. TPS3Ris pot perceived as revenue
COCESNG = = C ) generating, as currently only 20-30% of
project Users/ producer Users/ producer Users/ producer the recycling end products are resold.
PROJECT 1 PROJECT 2 PROJECT 3

Source: Waste expert interview

Source: CPl analysis, waste expert interview

ES6. Proposed financing scheme for small-scale waste management site

2. Risk pooling via co-financing with commercial banks, PT SMI, and public finance on
solar PV projects at schools, to create more efficient market and lower the cost of
fund.
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Debt instrument as project financing sowce
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ES7. Proposed financing scheme for small-scale solar PV

3. Leasing model whereby the PV installer acts as a lessor and rooftop owners lease the
solar panels from the lessor. The leasing agreement involves performance-based
renting, meaning that the PV installer earns revenues from the rooftop owner’s
electricity savings, as well as from lease fees.

Economic attractiveness

Lessor's perspective
Meonthly lease payment &

O&M charges PV installerwillown

the rooftop solar asset

Rooftop owners EPC/ PV installer

System installation &

!
O&M Lease collection as

additional revenue
source other than
regular tarlff income.

ES8. Proposed leasing scheme for small-scale solar PV

Lessee’s perspective

Mo upfront
investment by
rooffop owner

No recurring
expenses-PV installer,
monitors system
performance &
responsible for O&M
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POLICY RECOMMENDATION

This study formulates key recommendations for West Java in enhancing green investment to
close its financing gap and to meet its RAD-GRK commitment in 2030, by focusing on quick
win priority projects. These recommendations have the potential to be replicated across
other provinces in Indonesia that have similar attributes, to encourage green finance and
use of financing scheme, business model and technical assistance.

The recommendations are:

1.

Optimize existing public finance instruments as leverage to non-government financing
sources, to increase private sector engagement in financing green projects. Proposed
financing schemes should be tailored to characteristics — revenue generating and
environmental impact, economic returns and fiscal capacity, small-medium vs. large
scale, and sectors of the projects.

For West Java, a value for money assessment reveals that small-medium scale waste
and solar PV projects should be prioritized and could be developed further as pilot
projects.

Improve the private investment appetite by leveraging green finance enabling
regulations (e.g. green banking policy) and providing technical assistance tailored to
key stakeholders such as regional government units as project owners and operators
and financiers.

Explore the use of innovative financing models to attract banking finance by pooling
risks and thereby mitigating investment risks. This can be done through syndicated loans
and co-financing.

To expand the coverage of potential solutions, seek alternative business models that
do not require private bank participation, such as leasing models which are becoming
increasingly applicable for Solar PV installation.

Further assessment is required to determine the project and business model for pilot projects.
UNDP/ IFL will cover the next stage of the study to build pilot project for West Java.
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1. Infroduction

Despite their important roles, subnational governments face challenges in mobilizing
investment for climate goals. Several factors affect the current investment gap, with the lack
of pipelines of investment-ready green projects is a key factor. The provision of enabling
environment for private investment can help to address this challenge by lowering
investment risks and increasing the appetite of private investors in financing green projects,
so that green projects at the local level can secure financing.

The Government of West Java Province, Indonesia, is among the subnational governments
committed towards SDGs and ambitious climate goals. It is currently implementing a 2018-
2023 subnational action plan on SDGs (Rencana Aksi Daerah Tujuan Pembangunan
Berkelanjutan—RAD TPB) and aims for West Java to be a “green province” by 2025. The
province has listed several green projects on mitigation, adaptation, and cross benefit —
particularly in the sector of Sustainable Infrastructure, Sustainable Transportation, Renewable
Energy, and Resilience to Climate Change (waste and water system).

However, these green projects generally have high investment requirements and have
specific challenges at the project-level. Challenges vary from technical to institutional, but
all of them converge to the difficulty of obtaining adequate and sustainable financing.
Hence, West Java needs to develop a set of enabling policies to optimize the use blended
finance, addressing investment barriers for climate resilience related programs.

The aim of this report is to map the enabling environment and identify gaps in West Java's
efforts to mobilize private investment for green projects, while focusing on banks as potential
financiers in the region. The scope of study is limited to narrow the gap of the green
commitment by West Java from the perspective of: (i) Bappenas Low Carbon Development
Indonesia (LCDI) framework, (ii) “Value for Money” (i.e. which projects provide financial and
social return, with the highest environmental impact),and (i) potential replicability of
financing scheme/ business model.

This report focuses on two main part:

1. Enabling environment analysis: map the landscape of green finance in West Java
(demand/needs, supply), analyze West Java's green financing gap, examine West
Java'’s fiscal capacity, and identify potential enablers to close the financing gap

2. Banking needs assessment: identify banks’ risk appetite to finance green projects in
West Java and identify potential public instruments capable of improving their risk
appetite.

The approach used in this study is outlined below.

3. ENABLING PRIVATE

1. PRIORITZATION s 2 PUBLIC SUPPORT CAPACITY s FINANCE [BANKS]

Which sectoral project Does West Java have How can public finance

pipelines should be the the fiscal capacity to be leveraged to

priorities for West Java? support prierity accelerate domestic

projects? banks green financing?

l.  Which projects ANALYSIS OF GREEN
have the most 1. Which fiscal 1. What is the PROJECTS AND
financing gap® instruments should investment appetite ENABLING

2. What are the be utilized to of bonks towards CONDITIONS
bamiers to private channel support? gresan investment?
investment? 2. Which regulatory 2. Whal are the

3. Which projects lirnits should be existing public
require public complied with® instruments
support to eliminate 3. Which government capable of
bamier? agency should be improving banks’

involved? risk appefite?
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2. West Java’s Financing Gaps for Green Projects

21 Financing demand

2.1.1  3.85% EMISSION REDUCTION ACHIVED, FORESTRY AND WASTE DOMINATED THE HISTORICAL
EMISSION PROFILE

West Java aims to reduce its emission to 9.94% from the Business-As-Usual (BAU) scenario in
2010-2030. The total emission reduction achieved in 2010-2019 is 3.85%, with 6.09% yet remain
to be achieved in 2021-2030. Forestry and waste both dominated the emission profile (~64%).
Forestry has become the major sector capable of reducing emission in the region, given that
23% of West Java is categorized as Forest Area (INCAS, 2021) followed by waste, where West
Javais the most populous province in Indonesia, hosting 48.2 million people—larger than the
total population of Malaysia (BPS, 2021).

Transportation...

Energy,
15.1%
Forestry,
34.1%
Agriculture,
17.7%
Waste and
wastewater,
29.5%

Figure 1. West Java's sectoral emission reduction profile (2010-2019)

2.1.2  FINANCING NEED OF IDR 70 TRILLION TO ACHIEVE 2021-2030'S EMISSION REDUCTION GOALS

We use three literatures (Mckinsey, 2009; Shrestha, et al; and BAPPEDA, 2020) for estimating
the financing needs of green projects in West Java to achieve its 2021-2030 emission
reduction goals. These literatures represent various abatement cost from global, regional,
and local scales. The total estimated financing needs are ranging, but local estimation from
West Java's BAPPEDA is significantly larger than the other two sources, averaging the
financing needs at IDR 70 Trillion, compared with the two others at IDR 20-25 Trillion. This is due
to the incorporation of indirect project activities (i.e., technical assistance, community
capacity building, etc.) in the project cost estimation in West Java's planning document.

57.2

m Global (McKinsey) - IDR Tn
m South Asia (ADB) - IDR Tn
m West Java (RAD GRK) -IDR Tn

1192 15.115.0
5.6
3312 03 0.1 . 17 06 1.1 I l 35 35 g
- " | — - -
Forestry Waste and Agriculture Energy Transportation
wastewater

Figure 2. Total West Java Financing Needs in 2021-2030, by Sector (IDR Tn)
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the other literatures, particularlyin energy and waste sector. (IDR 10.5

The abatement costin RAD-GRK includes other activities that
support the main activities of reducing emissions, for example.
training, capacity building

million/ton)

22

2.2.1

Financing supply

GREEN PROJECTS PRIORITIZATION BASED ON “VALUE FOR MONEY" (VFM) AND LCDI

Green projects in the pipeline are prioritized based on the total economic return, measured
relative to fiscal spending. High financial return of green projects corresponds to fiscal and
institutional capacity, while social return focuses on low carbon development goals.

Water
Rooftop Solar PV at Solid Waste Processing management
173 high schools Site (TPS3R - 3 cifies) installation AFOLU
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Fulblic fiscal burden 13 56 J n / R J " /
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secior A = T = = =ctcista=tiontokae- vat il bR peatoda Do by s st otioss Mg gt el st o il ol
appetite o
l : Medium \/ Medium / Low X Low x
il Yes J Yes / No x Yes J
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° Social Reduction Yes J Yes '/ No x Yes J
benelit e e s i e L S O N R - - e e T T S T e e
| Medium - : : ¢
' m gh v S igh Hon
v
LA w0 B sE v EfTrGan L PV G BRaeEchin R LEASoR W W aea
T Jorva Pipeiine. Pre-Feasibiity Study of Solor Roolsin | 73 Publc Schoob in West Jovo, West Java RAD-GRK ew [ ments, Vark et
v

Source:Interview with Bappeda and Related West Java Institutions & Agencies (2020), OECD (2019), CPI Analysis

Figure 3. VM assessment for West Java's project pipeline

We used the Low Carbon Development Initiative (LCDI) framework provided by the National
Planning Agency (BAPPENAS) as the reference taxonomy to categorize “green projects” in
West Java into 5 sectors (Energy, Agriculture Forestry and Land Use (AFOLU), Transportation,
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Waste, and Water (Adaptation). From this taxonomy, we identified 30 green project pipelines
in West Java categorized based on its sector and scale (Large scale valued at >IDR 100 B,
small-medium scale at <IDR 100B).

Box 2. Which projects in West Java get categorized as “green projects”2

Encompass economic, social, and environmental benefits (Reference to LCDI).

30 identified . . .
gre;nep':;j':ds West Java received IDR 23.5 th commitment, but only IDR 800 tn (3.4%) has been disbursed.
in the pipeline
Commitment of West Java Green Project in the Pipeline

1.0%, energy

0.2%. AFOLU

31,1%. water
(adaptation)**

44,6%. urbon
transportation

Sector
categorization
based on
pipeline and
financing gap

** West Java SPAM's projects and Bendungan Sadawarna
are indicated as National Strategic Project — based on

23.2%, waste &
Perpres No.58/2017

wastewater

Scale

categorization 15 Large scale projects: > IDR 100 MM*, PPP as preferred funding scheme
(SmoHI:Medi)um 15 Small-medium scale: < IDR 100MM,non-PPP preferred funding scheme
vs. Large

* Referring to KPPIP's criteria in selecting a national strategic project - Perpres No.58 / 2017, confirmed through interviews
with Bappeda & related West Java Services

2.2.2  WEST JAVA'S GREEN PROJECT PIPELINES: IDR 23.5TN COMMITTED WITH ONLY 3% DISBURSEMENT

Furthermore, we broke down the existing green project pipelines to obtain the private
financing requirements. The result indicates that the majority of committed green projects in
West Java have not been implemented—with total commitment for green projects in West
Java reached IDR 23.5 Trillion, but real disbursement only reached 0.8 Trillion. See the
complete list of projects in Appendix 8.2

Table 1. Private finance requirements for green projects in West Java (IDR Tn)

Financing status (IDR Tn)

Private/ public Public finance Private finance
Project Sectors Project Sub-sectors - ﬁo%) requirements (IDR  requirements (IDR
Gap Tn) Tn)
Light Rapid Transit 4.8 0.0 4.8 70:30 1.44 3.36
Transport
Railway 5.7 0.0 5.7 70:30 1.71 3.99
Solar rooftop 0.23 0.0 0.23 70:30 0.07 0.16
Energy
Street lighting 0.0 0.0 0.0 70:30 0.00 0.00
AFOLU Mangrove conservation 0.04 0.0 0.04 70:30 0.01 0.03
Waste processing 5.2 0.81 4.4 70:30 1.32 3.08
Waste and
wastewater
Urban sewerage 0.23 0.0 0.23 70:30 0.07 0.16
. Flood retention facility 1.3 0.0 1.3 70:30 0.39 0.91
Water (Adaptation)
(4)
Water treatment plant 6.0 0.0 6.0 70:30 1.80 4.21
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TOTAL 23.5 0.8 227 6.81 15.9

(1) Whether the project is on the implementation stage

(2) Based on best-practice loan : equity 30:70 which translates to public : private finance proportion. This is also based on benchmarking
to TPPAS Nambo public : private finance proportion (Dinas Lingkungan Hidup Jawa Barat, 2020)

(3) TPPAS Nambo

(4) National Strategic Project — based on Perpres No.58/2017

2.2.3 SCREENING GREEN PROJECTS THAT WEST JAVA SHOULD FOCUS ON

This screening of 30 green project pipeline in West Java recommends two most viable priority
projects, namely (1) installation of rooftop solar PV on 7 government buildings and 173
schools, as well as (2) solid waste processing in Bandung, Cimahi, Purwakarta. The screening
of these two projects are based on three main key factors (See Appendix 8.6 for Priority
Project Analysis) :
¢ Public finance capacity: we selected those with the lowest fiscal needs, where small-
to-medium scale projects may pass but large-scale projects do not, and project
replication potentials
e Private sector appetite: we selected those with clear, positive Internal Rate of Return
and where alternative financial instruments are available
e Social benefit: we screened social benefit based on the alignment of projects with
LCDI priority sectors, emission reduction potential, and overall social return. The
alignment with LCDI priority sectors is found to be pivotal, as clear definitions of green
project must be made to screen projects (i.e. waste processing site that does not
contribute to emission reduction may be excluded)

23 Financing gap of IDR 22.7 trillion identified based on West Java’'s commitment

With only 3.4% of the committed green project values have reached the implementation
stage, out of the total commitment of IDR 23.5 trillion green projects in West Java. about 70%
of financing (IDR 15.89 Trillion) should come from private sources.

. Disbursed, 3.4%

Financing gap ic Esfimated shares of the committed
X financing supply (IDR Tn)
ernission tomel 4

Scope of study =he
Committed Pubdic -cSI
financing supply Commmted o .

Even with all the existing commitment Only 3.4% of the committed project Out of the [DR 23.5 Tn of green
to green project has been realized, values have reached financial close. projects committed, around 70% of
there iz stillon estimated of IDR 48.5 financing is expected to come from
Trilion warth of green prajects private sources.
needed fo reach West Java's 2030
emizsion reduction tanget

IDR Tn

Figure 3. West Java's Green Financing Gap Analysis

It is also important to note that even the existing commitment falls short from what is needed.
Even if the IDR 23.5 Trillion of green project commitments were fully mobilized, there would
still be an estimated of IDR 46.5 trillion worth of green projects needed to reach West Java's
2030 emission reduction target. However, the focus of this study would be on the committed
financing supply only. This study analyzes the enabling environment and banking assessment
to mobilize the existing committed green financing.
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24 DR 15.9 tilion of private finance requirement to narrow financing gap

Clean water, waste processing, and rail-based transportation projects are among the top 3
sectoral green projects with the highest private finance needs. These projects tend to have
high public benefits, rarely financially attractive for private investors unless they are large-
scale and offer financing enhancements. The climate-benefits of these projects include: (i)
adaptation benefits, such as clean water supply (Sistem Pengadaan Air Minum—SPAM), (i)
mitigation benefits such as Light Rail Transit (Urban Light Rail Transit—LRT), and (iii) dual-benefit
projects such as waste processing sites.
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Figure 4. Total Private Investment Needs by Sector (IDR Tn)
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3. West Java’s Fiscal Capacity to Support Projects

West Java has high fiscal capacity, proven by the region’s strong economic growth in the
last 5 years, and placing it on par with other high-performance regions such as the capital
city of Jakarta. There is space in the West Java annual budget that can be utilized to finance
capital projects in green sectors. However, despite constantly positive revenue growth, West
Java government investments have not followed. This conservative trend is also apparent in
other regions in Indonesia with Very High fiscal capacity, such as Central Java, East Java,
and DKl Jakarta; the more revenue, the more expenses, but not necessarily more investment
spent. The regional budget (APBD) policy lies within the autonomy of local government,
where it should allocate certain portion to government priority programs. However, budgets
still need to be approved by the local parliament, which may adopt a conservative stance.

Similar to other regions in Indonesia with Very High Bemchmark

fiscal capacity!'l, more revenue meons more

expenses, nol necessarily more investment ¢
i . - ; _\/
15% ~

Invesiment (IDR Tn) =@=Revenue growth (%)

) Basexd an PME | 20/PRAKO7T [ 20

Investment (IDF Tn) =t Revenue growih (%)

Figure 5. Subnational governments budget benchmark

3.1 Publicfinance capacity

Despite COVID-19 has deflated West Java's fiscal capacity to -24%, it is still capable to cover
the estimated public proportion for green projects especially if it was leveraged to obtain
lending. This means that West Java is able to: (i) leverage regional lending from non-
government and private sources to increase the existing fiscal capacity and (i) to use of
alternative business model and innovative financing instruments to create vibrantinvestment
prospects.

FISCAL CAPACITY FOR THE PAST 3 FY

2018 2019 2020
> The average of West Java's fiscal
A Reyenue (IDRTn} X 24 4.5 capacity is IDR 9.4 Tn per year, down
Earmarked revenue (IDR Tn) 08 1.8 132 from IDR 10.3 Tn per yeor before the
¢ Expenditure (IDR Tn) 132 135 13.1 pandemic
Fiscal Capacity (A - (B+C)) (IDR Tn) 9.81 108 B.24 ) )
*  West Java's fiscal copocity tor
Fiscal capacity o revenue rafio 0.2¢ 03 0.24 revenue ratio averages at 0.28:
Fiscal capacity growth rate (%) - 10% 24% illustrating the province's ability fo
spare ifts revenue for capital
Fiscal capacity index 315 347 4.8 expenditure is relatively moderate
Index category VeryHigh VeryHigh VeryHigh
CAPEX FOR THE PAST 3 FY
2018 2019 2020 * Records shows that the province's
CAPEX (IDR Tn) 315 255 54 Cclplfcll expekndlfure |CAPEX) to fiscal
capacity ratio averages at 0.25.
LCDI-related CAPEX (IDR Tn) 1.02 1.34 0.82 while LCDI-related capex at 0.1
CAPEX rafio to fiscal capacity 0,32 0.23 018 meaning that the province has been

allocating relatively little of its fiscal
LCDI-related CAPEX to fiscal capacity ratio 0.1 0.2 0.1 space for CAPEX in green projects

Based on PMK 120/PMK.07/2020) Ardicie 4. BPKAD West Java, CPl Analysis

Figure 6. Fiscal capacity for capital expenditure
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3.1.1  WIDENING WEST JAVA'S FISCAL CAPACITY THROUGH LENDING

West Java can potentially raise new loans up to IDR 12.7 trillion in total for 5 years tenor, given
certain conditions. The conditions are explicit in the regulations, but our calculation shows
that West Java can leverage up to IDR 12.7 trilion of new loans to finance its public
proportion for green projects. There are several loan instruments options that West Java can
investigate, such as municipal bonds, trust funds, concessional loans, and commercial loans
including syndicated loans.

Revenue Componentis 2020

A Revenue (IDR Tn) av4 ID R ] 2 7 T
Al Special Allocation Fund [DAK) 10.8 » n
A2 Emergency Fund (DD) 5 Lending Insiruments

A3 Loon |DF) s — Existing loan fo PT. SMI »  Municipal green bonds
A4 Cther revenues, earmarked (PL) 0.3 = ﬂﬁj:&gz;e and
energy|
Maximum loan allowed 2020 DINFRA (for
Infrastructure)
A5 General Revenue = A-[Al + A2+ A3 + Ad) 219 * DIRE {for infrastructure)
Maximum regional loan must not * Concesslonal loan (e.g.,
75% of General Revenue (IDR Tn) 164 . exceed 75% of General Revenue in multilateral and bllateral
the previous fiscalyear loan, PT. SMlloan, PEN
loan)

Commercial loans (e.g.,
from banks) which
Includes syndicated
loan

2020

Qutstanding loan 34 —_— Existing loan fo PT. SMI
Potential new loan 127

. .
Total loan 153 < 5% of General Revenue in the

previous fiscalyear

Bosed on PP 5& Year 2018 Arficle 7 and PMK 180 Yeor 2015 BPEAD West Jova, CPl Anglysis

Figure 7. Identifying potential lending instruments

The new loan can be obtained from non-government sources, including banks, by keeping
the DSCR > 2.5

MODEL: IDR 12.7 TN LOAN, 5 YEARS TENOR, 9% INTEREST ANNUM, 2021 FY

Variable 2018 2019 2020 Average Debt Service Coverage Ratio (DSCR)
R IDRTi ’

e . Revenue - Expenditure
Local Governmant Revenue [FAD) 19.4 21.2 18.5 198 DSCR= - -
General Allocalion Fund [DAU) 0a 0.32 03 0.31 Outstanding Loan
Revenue-sharing Fund |DBH) 018 0.15 o021 0.18
Reforestation Fund (DBH-DR) 0.00 0.00 0.00 .00

DSCR =

Expendifure (IDR Tn)

Mandatory expenditure (BW) 0.58 0.54 0.58 0.57 +  The Gmgunl of installment is
proportionate to tenor.

Longer tener results in lower

Variable 2018 2019 2020 DSCR

Variable installment.
The smaller the installment. the
Qutstanding Lean (IDR Tn) higher the DSCR
" Instaliment on principat loan (F) - . 0.43 0.43 For ex_cmp!e. 5 yeaars tenor for will
result in 3.9 of DSCR, 2-year tenor
Interest payment (BB} - - 0.05 0.05 will result in DSCR = 2.02
| | Other cost incumed from loan process (BL) - - .00 0.00

 Based on PP 56 Year 2018 and PMK 180 Year 2015 which require DSCR > 2.5 for non-govemment sourced loans

Figure 8. Modeling of DSCR

3.1.2  THE NEEDS TO REFOCUS BUDGET FLEXIBILITY TO GREEN PROJECTS

West Java's fiscal capacity is larger than the estimated public proportion needs for green
projects, but its budget flexibility is decreasing due to COVID-19. Hence, West Java
governments needs to focus on actively reallocate its fiscal space for green projects; or
obtaining new lending that helps it finance its committed green projects.
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Figure 9. Fiscal capacity trends for the past 3 fiscal years

3.2 Invesiment baniers

3.2.1

COMMON INVESTMENT BARRIERS BASED ON PROJECT SCALE

The investment barriers for West Java to mobilize finance for green projects are categorized
based on project scales below.

Table 2. Common barriers fo mobilize finance for green projects

PROJECT SCALE

BARRIERS TO INVESTMENT

IMPACT
LEVEL

ENABLERS (FROM PUBLIC)

Small and Private sector appetite limited to B2B Low-Med Business Capital injection to BUMD/BUMDES,
Medium* model, with clear revenue streams and Model private shareholders/operators
high ROI
Unknown legal basis on mandates, such as Med Asset transfer to BUMD/BUMDES, private
equity injection and asset ownership operators
Sub-optimal capacity to conduct risk Med-High Technical Technical assistance on project
management Assistance preparation from donors
High cost of debts/unavailable credit High Business Risk-pooling investments, Public-Private
enhancement due to economics of scale Model + Joint Venture
Financial
instrument
Large** Lengthy process until financial close >4 High Business PPP institutional arrangement
years, particularly on solicited government Model
projects
Significant risk (especially project specific High Business PPP, Guarantee instrument, finance
risk) which requires risk enhancement Model + intermediation
facilities Financial
instrument
Lengthy and bureaucratic process to Low-Med PPP, VGF, Guarantee, Fiscal Incentives,
obtain financing from non-government Availability Payment
sources
Strict legal lending limit from non- Med-High PPP, Availability Payment for OnM
government sources
3.2.2 PRIORITY SECTOR’S BARRIERS

Meanwhile, each priority sector (see chapter 2.4) also has specific barriers outlined below.

PRIORITY
SECTOR

Table 3. Investment barriers in the priority sectors

BARRIERS TO INVESTMENT

IMPACT
LEVEL

ENABLERS (FROM PUBLIC)

Water and
wastewater

Preference on accelerating many on small

and medium scale projects (faster
delivery)

Low-Med

Business
Model

Capital injection to BUMD/BUMDES,
Private-Public Joint Venture
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Prioritized as public projects rather than Med
B2B
B2B appetite exists on small-scale drinking Med-High Technical Technical assistance on project
water sales, but there is a lack of capacity Assistance preparation from donors
to build business plan
Transport Preference to large scale projects due to High Business PPP, Guarantee instrument, finance

high-investment cost Model + intermediation

Financial
Low Willingness-to-Pay; subsidies are High instrument PPP, Availability Payment for OnM
needed to make the project financially
attractive

Waste Preference on accelerating numerous Med Business Technical assistance from donors, public-

small-medium scale projects Model + private joint venture

Technical

Assistance
For large-scale projects, problems on off- High Business PPP, Institutional Arrangement, VGF,
taker contracts & unperformed private Model + Guarantee, Fiscal Incentives, Availability
Sponsors Financial Payment

instrument
Changing institutional mandates Low-Med
Strictly regulated revenue stream, only Med-High Financial Availability Payment, Tariff Adjustment
from retribution fees Instrument

3.2.3 KEY STAKEHOLDER'S BARRIERS

It is pivotal to involve all relevant stakeholders in the financial sectors to address barriers and
enabling the green investments. Figure 10. maps the barriers to green investment from the
perspective of key stakeholders — regulators/ authorities, development finance institutions,
banks, private financers, and project developers.

TAKEHOLDER

r

Ys

3

KE

NATIONAL AND SUBNATIONAL

NATIONAL AND SUBNATIONAL

Small project sizes drives up
. the unit cost, reducing ROI
ond Increasing interest rate

Short teror loons, causing

DEVELOFMENT PLANNING

FINANCE AUTHORITIES

MNATIONAL TECHNICAL

AUTHORITIES

SUBNATIONAL TECHNICAL

AUTHORITES

DEVELOPMENT FINANCE

high Interest rate

. Low carbon technologles

still needs government
incentivesto compete
. Lack of information creates
high risk perception
Skewed risk-retum profile
. drives up the cost and risk
of green projects

INSTITUTIONS

BANKS

PRIVATE EQUITY FINANCIERS

PROJECT DEVELOPERS

Source: CPI Analysis

@ Risk from uncertaln market
Y pricesand government
regulalions and Incentives

The relafively newer green
projects incenfivizesmore
projects go into “dirty” or

canventional projects

e Limited supply and
() coverage of the existing
W de-risking Instruments

Figure 10. Barriers to green investment from the perspective of key stakeholders
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4. Understanding banks’ needs to support green finance

Climate finance has been dominated by public sources and development funds. In the face
of Covid and the need of economic recovery, public finance capacity must be allocated
in the most effective and efficient way, while role of private sector in mobilizing private
climate finance became significant and will need to collaborate with banks as the core part
of the domestic financial system. Identification of banks’ risk appetite and their readiness to
finance green project are mapped to unlock potential in boosting private sector
engagement in West Java.

41 Commercial banks dominate private green finance in the form of debt insirument,
fargeling energy and transport projects

Commercial financial institution remains the biggest source of private green finance in
Indonesia for the period of 2015-2019 with an average of 55.8%, with the hike of green
financing in 2019 was identified, driven by enforcement of Sustainability Reporting for BUKU
3" and BUKU 42(CPI Analysis, 2019). CPI analysis also indicated that privately sourced
financing for green projects is limited and dominated by debt instrument and renewable
energy and urban fransport remain the key sectors that attracts financing, makes up to 53.3%
of total private climate finance inflow in Indonesia of USD 21.3 billion in the last 5 years.

Indonesia Private Green Finance - By Actors Indonesia Private Green Finance - By Insiruments

5
g
E
2
3

million USD
< - A~ - -
s B & B & P
o
S 2
EE 2 - 5
S IE 2
=i .
Q

Figure 11. Private climate finance landscape mapping by actors and by instruments, for the period of 2015-2019

42 Despite of adequate green finance understanding, banks need pubilic finance
intervention and sireamlined policies
Banks and the banking system are exposed to climate change that arise from climate risk

drivers, as well as traditional financial risks. The mapping of climate-related banking risks are
summarized in Table 3, below.

1 BUKU 3 is a bank that has a core capital of between 5 frilion rupiah and 30 trilion rupiah.
2 BUKU 4 is a bank that has a core capital of 30 trilion rupiah or more.
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Table 3. Climate-related financial risks in banking sector

FINANCIAL
RISK REGULATORY CREDIT MARKET OPERATIONAL COMPETITIVENESS

CLIMATE
RISK

Transition risk e Toinclude climate Lower Higher energy and . I—]igher rc‘epuiu'ﬁongl The need of ESG
change related and valuation of commodity prices e.g. risks by investing in advisory for )
e.g. policy climate risks into the asset and Potential re-pricing of carbon-intensive product innovation
changes, test. Currently no collateral stranded -fossil fuel sectors ¢ The need of
reputational regulafion nor guidance (balance assets ) e Climate risk research and
impacts, and shiffs on internalizing climate sheet effect) | o Higher transaction disclosure: IFRS 7 development
in market risk info risk assessment e Impaired loan costs due fo changes expenditures in
preferences, yet. portfolio due in macroeconomics new and
norms, and e Banks are mandated o to stranded conditions e.g. alternative
technology. perform siress festing assets e.g. chong‘es inreal estate Techhologie§ '
annually and risk self- coal vqluohon due to . The risk of shifting
assessment (8 risk e Higher sTrlg:T.er energy |nvesTor"
profiling for Risk Based expected efficiency standards percephqn &
Bank Rating) semi- default by appetite in net zero
annually, required by carbor- target setting
Bank of Indonesia intensive
regulation PBI No. sectors
. . 15/12/PBI/ 2013, No. o Downgrade of credit o The risk of
Physical risk 14/18/PBI/2012, and No. * \L/?:‘?:Eﬁon of ratings of borrowers, relocation of
impact of climate 13/1/PBI/2011 and properties in due to extreme headquarters
and Financial Services coastal weather and data
environmental Authority (OJK) areas/ centers due to
incidents. regulation vulnerable climate physical
No.4/POJK.03/2016 areas, e.g. risk
increased risk
of flooding
e Higher
expected
default by
climate-
vulnerable
sectors e.g.
agriculture
Liability risk « Currently no liability risk . St.JppIy‘chain . !ncreused cost 9f e Higher ) ' . Higher.product .
imposed yet, as it is stil disruptions by insurance premium, as reputational r|§ks compliance cost:
vulnerability that voluntary to include losses to investors revise their due to potential costs to adopt and
can cause a party climate risk into stress property and assessment of breach of deploy new
to be held testing based on assefs uncertainty on future fiduciary duty practices and
responsible for regulation of Bank of payoffs. e Climate risk process
certain types of Indonesia and Financial impairment test: o Higher risk of losing
losses Service Authority. IFRS 9/IAS 36 investment from
e No obligatory disclosure assets carbon-heavy
requirement on climate impairment test sectors
risk yet

A set of comprehensive survey is developed to identify the market perception on sustainable
and green finance as well as climate-related risks within and surrounding their organizations.
The survey captures key constraints and financial institutions readiness in factoring climate
risks intfo their vision, internal policies, human resource, product and services, portfolio
management, process, and operations. The survey is distributed the 10 members of Indonesia
Sustainable Finance Initiative (ISFI/IKBI), comprising SOE banks, private commercial banks,
and infrastructure finance institution.

Survey result: Sustainability is factored into strategy and policies, with some extent to banking
product and process. With adequate knowledge, awareness, and enabling environment,
banks in ISFI/IKBI are ready to mobilize green financing.

The result of seven respondents (6 commercial banks and 1 infrastructure financing
institution) are collected and indicate that they have sustainability strategy and policies in
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place with reference to national guidelines i.e. POJK 50 and POJK 61 and international
guidelines i.e. ICMA Green Bond Standards, ASEAN SUS, as well as have adequate
knowledge and awareness in sustainable and green finance, hence ready to mobilize green
financing. Specific findings include:

1.

All respondents indicated the need of key enablers in implementing green initiatives,
prioritized as follow:
e Public finance aid to compromise high real and perceived risks of green projects, i.e.

incentives, that can be in the form of: (i) tax incentive including deduction,
exemption, a credit, (ii) interest subsidy as a form of financial aid to green lending
A national green taxonomy, for streamlined criteria of investment activities and
standards for technical guidelines and definitions for low emitting sectors. One of the
respondents, raised that the taxonomy could signal and potentially addressed main
issues of green finance, such as low awareness from industry players and client
readiness and acceptance amid a very limited supply of green or sustainable
companies and projects. OJK is taking extensive measure in setting up Indonesia
green taxonomy in 2021-2022, as stipulated in Indonesia Sustainable Finance
Roadmap Phase Il.

Since there are limited green standard benchmark ratings and framework, improved
internal process and capacity is needed to self-assess climate related financial risk
and to factor specific criteria into banks’ credit risk scoring.

¢ Technical assistance in climate risk evaluation. Banks acknowledges climate risk

impact on financial performance but faces unclarity in internalizing climate cost into
facility pricing. Hence, there is a potential of mispricing the facility and misperception
of risks.

KEY BARRIERS TO LENDING  POLICY & REGULATIONS RISK ASSESSMENT GAP CLIMATE COSTS

| Banks acknowledges

ISSUES

BANK'S NEEDS

Green projects are
perceived riskier: Limited
lending tencr, high interast
rate, project scale matters
as it impacts unit cost, lack
of bankable project

:

No harmonized green
taxonomy yet, regulatory
and poliical uncertainty
E.g. Omnibus Law & the
related Gov'n regulations -
incentives for coal, raising
cost competitiveness issue

Banks have limited
capability & capacity in
factoring green criteria Into
credit risk scoring, .g
green technology.
potential carbon

reduction, Vit assessment

£E

 ;

climate risk impacton
financial performance, =.g.
flood and droughts, have a
negative impact, caused
increase in non-performing
loan portion e.g.

| agriculture, MSME

¥

10 respondents indicated
key enablers that could
increase their appefite for
green finance:

» Public finance
intervention e.g. subsidy
incentive, and blended
finance, to increase
banks capacity on green
financing

* De-risking instrument e.g.
guarantee, insurance

* Project bundiing for
bankability - economic
of scale

NATIOMAL GREEN
TAXONOMY

Synargies within taxonomy
policy& regulation
Enabling regulations for
climate finance, e.g. fiscal
incentive, interest subsidy,
non-fiscal support
Signaling: 3 banks and 1
infrastructure finance
institution implement risk
mitigation measure via
internal policies that limit
exposure fo climate risky
assets/ collateral

IMPROVED INTERNAL
PROCESS & CAPACITY

* Capacity building

« Key risk indicator
development to assess
climate-related risks vs.
financial implications

* Non fiscal support e.g.
Enable data
comparability and
aggregation [integrated
knowledge center/
database]

TECHNICAL ASSISTANCE IN
CLIMATE RISK EVALUATION
0 it

acknowledge the climals
risk impact bul have limited
capacity to account and
meniter it

+ Banks have started pricing
climate-related risks: 2
banks and | infrastructore

finance institution

indlcated inc

J, though

il

Figure 12. Survey key takeaways: Banking needs and readiness of green financing

One infrastructure financing institution is mandated by MoF to be the promoter of

Sustainable Finance in Indonesia, with an established ESS framework to account for

environmental and social aspects. Furthermore, it has extensive experience in
mobilizing green facilities, that covers guarantee/ de-risking instruments for renewable
energy projects.

Two respondents from SOE banks are refining their sustainable finance policies,
products, and processes, by starting the initial implementation of green finance policies

to specific sectors (e.g. sustainable palm oil & CPO, energy, construction). One of them
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is currently in the preparation phase of formulating Sustainable / Green / Social Bonds
Frameworks following POJK 60 and ICMA GBS Principles. The banks confirmed that they
follow POJK 51 as reference for sustainability and ESG financing, with majority of
financing are allocated to MSME. The bank suggested that infroduction of incentives,
enabling regulations (including harmonized green taxonomy and policy), and
information of available bankable and ready-to-finance projects could drive their
appetite in considering green financing.

4,  Two respondents from private commercial banks with presence in Indonesia and
ASEAN, are implementing more defined policies in green finance, as compared to SOE
banks. Both banks allocated about 10 - 25% of green credit disbursement and internally
developed Exclusion List of Investments to limit the exposure to high carbon emitters
sector, aligning with international benchmarks, e.g. exclude new coal power
production, following ASEAN SUS. Both banks performed enhanced due diligence to
assess debtors’ ESG criteria and declared that their portfolio are 100% ESG compliant in
2020. One of the bank internally expands the facility disbursement process procedure
to include a guideline to complete an ESG Risk Assessment Template that will
standardize the process business units use to assess the general and sector-specific ESG
risks of debtors.

5.  Two respondents from local private commercial banks, are in the process of molding
their policies, products, and processes, to align with national guidelines of sustainable
finance. One of them is recently joining Indonesia Sustainable Finance Initiative in 2020
and another one is an Islamic bank with additional Sharia supervisory board. Both banks
are starting to monitor and allocate small portion of credit disbursement to sustainable
finance portfolio.

6. Three respondents are in the initial stages of translating climate risks into robust,
quantifiable financial risks. Two banks performed initial scenario analyses and stress tests
have focused on selected portfolios or exposures for fransition risks, and selected
hazards for physical risks. Moreover, the monitoring and evaluation tools are required
to assess banks’ greenness performance overtime.

43 Green finance baniers: Scale & sector selection influence bank’s appetite due to its
limited financing capacity

Commercial banks face many barriers to accelerate credits for green projects, and these
are summarized as below:
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Figure 13. Financial institution barriers in providing green financing.

For case of West Java, banks indicated that they are constrained to provide long-term debt
financing due to reliance on short-term deposits, while green projectsi.e. renewable energy
and urban transport, are mainly required multi-year financing. Furthermore, the scale of the
project affects their investment appetite, the smaller the scale, the higher cost per unit. Small-
scale projects tend to attract developers with small balance sheet, whereas clean energy
projects are characterized by high capital costs. This is also similar to the other type of green
infrastructure project, such as waste management facilities in West Java i.e. TPS3R Plus. As
financers, banks follow the dynamics of policies and regulations surrounding the sectors.
Government Regulation No0.25/2021 provided fiscal incentives for coal royalty; policy
incentives for non-green products and projects, making green projects less competitive.
Moreover, banks still perceived green project as high risk, especially in early-stage
development because of the new technology (e.g. solar, waste-to-energy, etc.).
Unfamiliarity with specific technology and lack of capacity to process technical data can
impact the risk appetite of banks in providing loans.

Despite of the barriers, respondents eager to have more involvement in green investment,
since they are aware of their critical role for the transition to the low carbon economy. The
survey result indicated banks' need to gradually divest the portfolio from carbon-intensive
industry to low carbon and energy efficient technologies because the transition risks of
policy changes may cause more immediate impact from a credit risk perspective e.g.
possibility of downgraded collateral valuation due to new regulation. Thus, enabling
regulation, including policy coordination, is required to tackle barriers of green finance.

44 Opportunilies: Improving bank’s appetite through green financing scheme and
policy insiruments

Depending on project characteristics, banks are willing to involve in green financing
scheme.

Small-scale project is preferred to reach the stage of project piloting due to smaller capital
requirement and shorter process (See section 3.2.1) (Bappeda of West Java, 2020). Survey
result concluded that five respondents are willing to contribute to risk pooling scheme (using
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syndicated loans), if the green projects are assessed as bankable and are expected to
provide future revenue. Bankability shall be supported by feasibility study or similar document
to enable banks estimate the facility pricing, tenor, and rate of return. Moreover, bundling of
green project with the same characters/ asset class may enhance bankability of small-scale
projects e.g. TPS3R Plus in Cimahi, Bandung, Purwakarta. While for the non-revenue
generating projects, such as Solar rooftop on the high schools and government building,
banks identified that public finance support is required, such as co-financing with public and
private actors.

Project Characteristics Financing Modalities

Project Finance

Public Private Partnership (PPP)

Revenue

Generating
Projects

Risk Pooling e.g. syndication

Cash flow generated from
tariff collection

State Budget

Municipal Loan through PT SMI

Net Spending
Projects

ii:."ﬁ

Concessional loan
MNonrevenue generating
projects, mainly need public

- Municipal bond
finance support

Figure 14. Financing modalities recommendation for small-scale projects.

Green banking policy, a combination of voluntary guideline and enforced regulation for risk
management tool and market signaling, to induce banks’ appetite

Banks are started to assess he risks associated with exposure to their portfolio by adopting
available risk management frameworks, such as Capital Adequacy Ratio Monitoring and
Self-Assessment Risk Profiling for Risk-Based Bank Rating reporting to Financial Services
Authority (OJK). However, assessment of climate risks is voluntary and demonstrated inherent
limitations including limited scope, inadequate monitoring, and lack of implementation and
enforcement.

Green banking policy instrument could sharpen up risk management and give the strong
signal to market players. OJK is the member of Network for Greening the Financial System
(NGFS) and already provided several sustainable finance guidelines including, the roadmap,
disclosure, and reporting requirements to provide the signals to the banks that they are
expected to start analyzing potential climate risk exposure. Green banking policy areas and
instruments are summarized in Figure 15 below.
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Figure 15. Green banking policy instruments

The survey confirms that each policy area has its potential instrument that could help banks
to better assess the climate related risk, hence induce their appetite for green projects.

1. Stress testing assesses the impact of climate related financial risk (See Table 3) to

determine bank’s ability to deal with climate crisis. OJK recently launched Sustainable
Finance Roadmap Phase I, where the ESG risk integration is one of the key focus. Given
this messaging, it is likely that climate-related risk stress testing will be among the first
requirements within the wider realm of climate related risk management. It will be
important for banks to leverage their current financial stress testing framework and embed
a climate-related risk component into it. Current POJK 18/ 2016 regarding Risk
Management for Banks has not included climate and environmental risks into the
framework. Based on leading approach, inclusion of climate risk is essential to identify the
risk level for environmental impact that could damage the ability of the borrower to repay
the loans.

Two private commercial banks are in development stage of integrating climate risk into
their ESG risk frameworks and are starting to follow the established risk processes of
identification, assessment, management, and reporting to address climate risk. These
banks are in the process of building scenario analysis, as a tool to assess the impact of
climate risk, to anticipate climate transition risk (i.e. change in regulation) and to follow
global best practice.

. Disclosure and reporting requirements are currently imposed by POJK 50 on the annual
mandatory sustainability report. Internal initiative of enhanced disclosure and reporting
has potential to influence the market players and ecosystem. PT SMI, a mandated
promoter of sustainable finance, implements comprehensive initiatives to link climate risk
intfo performance by implementing ESS framework to assess greenness criteria of the
portfolio and implementing SDG tagging on existing portfolio to assess GHG footprint and
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carbon emission, thus following TCFD requirement to disclose climate-related financial risks
and opportunities, while POJK 50 currently does not require these, yet.

3. National green taxonomy is the key policy enabler that could provide the market players
clearer guideline in directing their investment strategy. Survey found that this could be
complemented by introducing and/ or re-allocating interest subsidy to incentivize private
sector, making green sector more attractive, therefore signal the market to gradually
phase down their brown investment.

4. Guarantee mitigates various risks of green sectors, such as political, public sector
performance, and commercial risks. Detailed discussion of this instrument is presented in
Section 5.2.

5. Though indirectly impacting banks, carbon economic instrument could provide economic
signal fo emitters and encourage them tfransform to greener activities and lower the
emissions, as continue emitting will impact their financial performance.

In addition, Figure 16 below lists the key enabling regulations that could tackle some
financing limitation from the perspective of financers and projects.

Regulafions Financing relevance Opportunities
oK Togts:
: 'LUQCC;_' Ariicie * Mox loon given tol borrower/ | group of borowers
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(Balas 39 max of 30% of bank's capital fee enierprEs
}:c;nﬁml:rm + Gaolf Cenfral
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Figure 16. Key enabling regulation for green finance
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5. Enabling green finance

This study maps business model, alternative financing, and technical assistance for key
stakeholders in enabling green finance. Detailed mapping of their applicability to West
Java's case is presented in Appendix 9.3.

5.1  Business model to miligate investment risk

PPP is suitable to atiract private finance for large scale projects, while JV is more feasible for
small-medium scale project

We have developed business model options based on the project pipeline to address
associated risks of the projects. Each business model pays attention to the business process
itis required to follow, for example, Special Allocation Fund (Dana Alokasi Khusus—DAK) from
the state budget requires the local government to follow a specific bureaucratic process.
Further, each business model takes existing regulations into account to ensure that it is legally
feasible to implement. Proposed business models are below:

Small and Medium Scale Large Scale Non-government
Projects Projects Finance (Banks)
BUMD JV v ‘/
Business DAK JV J
Model PPP J J
PPP + AP ° 4 ~ =

Mapping of business model applicability o West Java’s green project pipeline is presented
in Appendix 9.3 and mechanics of the below identified business model are presented in
Appendix 9.4.

52 Alterndiive finance as leverage to private finance source

In addition to implementing innovative business models, pioneering financial instruments
would be crucial in addressing some of the investment gaps in green sector. If given
adequate business scale, as well as risk and return on private investment, the following
innovative financial instruments can complement the business model as mentioned earlier,
thereby addressing the challenges. Proposed financing scheme are below:

Small and Medium Scale Large Scale Non-government
Projects Projects Finance (Banks)
Muri
bonds / J /
Internedia
fion / ?
£ - Lendi
Financial ik / J
in ment Guarantee ‘/ /
Rigk- J
pooling \/’

The report identifies six financing scheme that could be applicable to West Java, depending
on project characteristics, scale, and sector. The financing scheme includes:
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Risk pooling via syndication pools the financial risks from multiple small-to-medium scale
projects by collection and management of similar projects so that project risk become
more predictable and are distributed among all investments of the pool. For West
Java’s case, this could be deployed for the small-scale waste projects, such as TPS3R.

= Venlure copilal
< Priva ¥
«  Commerciol banks

Loans/ equify I

Pool of syndication

POOLING BY PROVINCE
FACILTATOR/ PROJECT

COORDINATOR
1 \ The impact of business model o mitigate risks
l:::fi?m Risk Enhancement

: @ g[@ g et
5 L Py [ PN [ PN} :

.- -&- -&. Large-scale projects X

Users/ produces 5
PROJECT 1 “hokcra | mokers Fnonse ol v

Figure 17. lllustration of risk pooling scheme via syndication

The uniqueness of this scheme is the institutional arrangement that requires a Public
Service Agency (BLU) as project owner, so they are legally viable to access loans from
commercial banks. This scheme could be replicated to West Java waste projects in
the pipeline e.g. waste and wastewater management, SPALD. Future work on this
recommendation must focus on business models that defines the role of the third
party that could finance its operationalizations, such as co-op or community groups.
The business models should also define the legal basis on incentive structures between
the state and the small-medium-enterprises.

Finance intermediation through project co-financing with commercial banks, PT. SMI,
and public finance, creates more efficient market to lower risk and cost. Other de-
risking instrument, such as guarantee could also be blended in structuring the
fransaction — see the point number 3.
This scheme is relevant for projects with cost-saving character, such as solar PV that
seek financing from commercial banks.

—_————————— -~

| Project Co-financing ‘|
| PT SMI |
| Commercial bank: Sub-orcinale debt*
senior dabl I Publick prvate funds:
| Guarantee** +— Donor, grants, APBD,
\ APBN efc
—————— —— — — —"
Project ?
Prosecd selectionand Proposal
[ }evrj-ll'.; er Project development financing apperoval
proposal and fociity request proposal
I]"L_rl’r’ 1; The impact of instrument to mitigate risks
Project Owner e et T e, 5.
Approved financing Risk Enhancement
fadiity/ dsbursament
Small to medium /
scale projects
Motes: . /
*Sub-ordinate debt; may be in terms of concessional loan 1.e., long tenor Large-scale projects
investmant grade rating < may resulf in cheapar cost of fund
** PT SMi to mobilize public and private funds: Guorantee is supported by green Non-governmgnf J
fund/ grants to meet risk appetite of third-party guarantor and fo enhance the Finance [Banks)

rating of instruments, thus impaocting the guarantor’s rating
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Figure 18. lllustration of project co-financing scheme

Future work on this solution must be complemented with alternative business models
that do not require participation from banks, such as leasing agreement with private
provider that involves performance-based renting. Leasing model, is potential
financing scheme for clean energy project, which are becoming increasingly
applicable for Solar PV installation. The PV installer acts as a lessor and rooftop owners
lease the solar panels from the lessor. The leasing agreement involves performance-
based renting, meaning that the PV installer earns revenues from the rooftop owner’s
electricity savings, as well as from lease fees.
Economic atfractiveness

Lessor's perspective Lessee's perspective
Monthly lease payment &

Q&M charges PV Installerwillown No upfront
. investrment by
RDOfTOp owners EPC/ PV installer e rooflop soldrasset ., fiop owner
System installation & . No recurring
Ca&M Lease collection as expenses-PV installer,

addifional revenue
source other than
regular tarlff income.

monitors system
performance &
responsible for O&M

Figure 19. Leasing model for Solar rooftop PV

Guarantee instrument can reduce project risks, enhance lending appetite for green
projects. Current guarantee products include political risk guarantee, public sector
performance guarantee, and commercial risk guarantee. The penetration of
guarantee instruments in Indonesia is relatively low and they tend to focus on large-
scale transactions and currently only IIGF and PT SMI have a focus on the Indonesian
market. See Appendix 9.5 for detailed risk coverage by each type of guarantee.

Guaranlee
Guarantee fee

Lending guarantes

Guarantee instruments can mitigate both
finoncial risk and risk according to the
specific nature of the project.

GUARANTEE INSTRUMENTS USED IN INDONESIA

[romaon |~ s

Podifical Bk Guoranies

Repayment
+ interesf

Special Purpose
Vehicles

LISAL Loan gueraniee

The impact of business model to mitigate risks
PROJECT

Paymerit Risk Enhancement

Small to medium /
Power plant scale projects
Example
Electricity from enen T
m energy Large-scale projects
Service genaration g P J
jact
—= o Lol tetobin v

Finance (Barks|

Figure 20. lllustration of guarantee scheme

Long term lending may address banks’ barrier in providing multi-year financing for
green projects. The lending instruments include bank-issued green bonds and
municipal bonds — see point number 5, infrastructure investment fund (Dana Investasi
Infrastruktur/DINFRA), real estate investment fund (Dana Investasi Real Estate/DIRE),
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and Asset Backed Securities (ABS) — see point number 6. Each instrument has its own
characteristics, potential, and the set of enabling regulation to finance green projects.

Existing instruments

Municipal Bonds (OBDA) Kontrak investasi Kﬁtl;giffek Beragun Aset

Long-term loans from the community fo finance Collective Investment Confract of Asset Backed
public green projects, which generates revenue for Securities
the APBD and / or provides benefils o soclety
Bond type: ¥ POJK No. 65/POJK.04,/2017 and BEl No. KEP-
1. General: guaranteed by the Regional Gov'n 00011/BEI/02-200%
2. Revenue: guaranteed by the project return ¥ Alternative long-term funding, for o period of 3-10
3. Double barreled: guaranteed by both Regional years
government and project return +“The financial asset In KIK-EBA Investment portialic
¥ PP No. 30 Tahun 2011 and PMK No.180/PMK.07/ T
T g 2016 [|_; have or generate ccs.‘h flow, e
loﬂﬂ-»iﬂm & (i) are legallyowned, or in the control of original

v |f the project has not yet revenue-generated, the
Local Government is obliged to cover financing
needs for the interest payment on the bond.

Dana Investasi Infrastruktur (DINFRA) Dana Investasi Real Estate (DIRE)

creditor,
(iii) can be freely transferred to KIK-EBA.

Infrastructure Ir 4 t Fund Real Estate Investment Fund, in the form of collective
¥ POJK No. 52/POJK.04/2017 investment contract

v Provider: PT SMI ¥ POJK No. 44/POJK.04/2017

¥ Investment with DINFRA can be conducted (i) ¥ Required to invest g minimum of 80% of the funds
directly through the purchase of Infrastructure Assets they manage in the property sector; 20% can be

or (i) indirectly through debt and/or equity invested in assets related to real estate, i.e. money
investment in companies that utilizesInfrastructure market instruments and securities portfolios.

Assets

Figure 21. Existing instrument of long-term lending with potential to finance green project
Municipal bonds: This is suitable for localities with high fiscal capacity (e.g. West Java,
DKI Jakarta) to finance revenue-generating project pipelines.
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Figure 22. lllustration of municipal bonds scheme

Asset-backed securities (ABS), can finance green project expansion as long as the
future revenue is securitized. This scheme is potentially deployed for the energy sectors
or projects with the stable future revenue.
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Complete mapping of alternative finance applicability to West Java's green project pipeline

is presented in Appendix 8.2.

53 Technical assistance to improve efficacy of financing scheme recommendation

Our recommendation for the TA programs is aiming to address current issues faced by key
stakeholders, such as Bappeda/ Regional government, Government related institutions and
agencies and Financiers i.e. Banks. The main issues are related to increase integration of low
carbon development in the regional planning of West Java Province i.e. RAD-GRK, as well
as bank’s long term sustainability strategy. These are the theme of technical assistance
programs that could be targeted to improve efficiency and effectiveness of financing

scheme recommendation:

Power plant

PROJECT 2

The future revenue of
projects

Power piant

PROJECT n

Figure 23. lllustration of ABS scheme

I.  Green project identification and policy formulation

TA topic Target recipient

Green sectoral policy formulation

Value for Money for green project
identification - the most advantageous
combination of cost, quality, and
sustainability to meet customer
requirements

Grouping small-scaleregional/ village
green projects for pilot preparation >
potentially replicable to other regions
and scalable nationally

Regional government
Financiers, e.g. banks

Regional government

Other related government institutions
and agencies

Financiers

Other related government institutions
and agencies

Financiers, especially officers that
perform credit scoring

Il.  Regional planning and budgeting

Risk Enhancement

Small to medium
scale projects

Large-scale projects

Non-government
Finance (Banks)
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TA topic Target recipient

Institutional strengthening and low .
carbon financing structure formulation  «

Alternative funding from non- .
government and non-PPP, especially .
for smaller scale project

.

Regional government
Other related government institutions
and agencies

Regional government

Other related government institutions
and agencies

Financiers

Setting up universal “Green” taxonomy

TA topic Target recipient

Definition of LCDI (Bappenas, 2018) .

Capacity building for green project

Regional government

Other related government institutions
and agencies

Financiers, especially officers that
perform credit scoring
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6. Conclusion and Recommendation

The study focusing in narrowing the financing gap in West Java from the perspective of: (i)
Bappenas Low Carbon Development Indonesia (LCDI) framework, (i) “Value for Money” (i.e.
which projects provide financial and social return, with the highest environmental
impact),and (i) potential replicability of financing scheme/ business model.

West Java needs to reduce 6.09% of its emission in 2021 - 2030, with the estimated cost of up
to IDR 7 trillion per year (or total up to IDR 70 Trillion); with the highest financing needs goes
to the energy and waste sector. In other words, climate finance disbursement needs to speed
up through the creation of an enabling environment.

West Java committed a total of IDR 23.5 Tn on green finance projects, with only 3.4% of that
has moved to the implementation stage—leaving a 96.6% financing gap. From that IDR 23.5
Tn committed financing, IDR 15.9 Tn is expected to be financed by private sector. Based on
West Java green project pipeline, clean water, waste processing, and mass transport are
among the top 3 sub-sector projects with the highest private finance needs. These projects
have high public benefits, rarely financially attractive to involve private investors unless they
are large-scale, and several credit enhancements are met.

The average West Java’s fiscal capacity decreased by 24% to IDR 9.6 Tn in 2020 due to
COVID-19, but still able to cover public finance portion of IDR6.8 Tn in financing green project
pipeline. Regardless, West Java still has the capacity to obtain loans up to IDR 12.7 Tn if the
requirements are met (i.e., loan size < 75% previous year's revenue, DSCR > 2.5).

In general, there are more barriers in setting up large-scale than small-medium scale
projects, despite credit enhancement facilities usually more applicable to large-scale
projects. In some cases of clean energy and waste management, small-medium scale
projects is preferred particularly for this practicality reason. Each sectoral project also has
specific challenges to overcome. In the priority sectors (determined based on the largest
financing needs), key stakeholders in clean energy and waste management prefer
community-based, small-to-medium scale projects with alternative financing mechanism to
drive the pilot project. Meanwhile, low-emission fransportation sector is only relevant with
large-scale financing, which requires credit enhancement at substantial amount.

In the banking needs assessment, data shows that Indonesian banks dominate the financial
holding in Indonesia and financing through debt instrument. Particularly in financing green
sectors, renewable energy and sustainable transportation are sectors that attract most of
private finance as they offered forecasted stable revenue in the future.

Banks face several barriers in providing lending for green projects in Indonesia, mostly owed
to the combination of the existing financing structure that prohibits long-term lending, risk
appetite, and information asymmetry. Furthermore the scale and sector selection of green
project influence bank’s appetite to invest.

There are several enablers identified to mobilize green finance at project level, which is
divided to business model, financing scheme, and technical assistance. Each of this enabler
can reduce the risk exposure to certain level. A combination of all, tailored to project-level,
should be able to enhance overall project attractiveness. These enablers must be
complementary to rigorous technical assistance. In the case of West Java, technical
assistance is necessary on improving the knowledge on green taxonomy, green project
identification, as well as planning and budgeting.
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This study identifies key recommendations for West Java in enhancing green investment
vibrant to close financing gap and to meet its RAD-GRK commitment in 2030. These
recommendations have the potential to be replicated across other provinces in Indonesia
that have similar attributes, to encourage green finance and use of financing scheme,
business model and technical assistance. The recommendations are:

1. To optimize the existing public finance instruments as leverage to non-government
financing sources, to increase private sector engagement in financing green projects.
Propose financing schemes should be tailored to characteristics, scale, and sectors of
the projects.

e Explore infermediation (co-financing) and guarantee use with PT SMI and the
other project lending mechanism for the net spending projects, such as small-
scale solar PV

e Pool the risk of small projects with potential revenue generation, via syndicated
loans e.g. small-scale waste management projects

e For large scale project, re-assess the use of muni bonds after the Omnibus Law
mandate on DPRD approvalis in effect

For West Java, small-medium scale waste and clean energy are preferred since these
are assessed as priority sectors (i.e. these projects need more financing source to close
financing gap) that could be developed as pilot projects.

2. To improve the private investment appetite by leveraging green finance enabling
regulations (e.g. green banking policy) and providing technical assistance tailored to
key stakeholders such as regional government units as project owners and operators
and financiers.

3. Toexplore the use of innovative financing models to attract banking finance by pooling
risks and thereby mitigating investment risks. This can be done through syndicated loans
and co-financing.

4. To expand the coverage of potential solutions, seek alternative business models that
do not require private bank participation, such as leasing models which are becoming
increasingly applicable for Solar PV installation.

Further assessment is required to determine project and scheme selection for pilot project.
UNDP/ IFL will cover the next stage of the study to build pilot project for West Java.



UN .';‘ 58
July 2021 "

7. References

Badan Pengelolaan Keuangan dan Aset Daerah (BPKAD) of West Java

Bappenas, 2019. “Low Carbon Development: A Paradigm Shiftf Towards a Green Economy
in Indonesia - Full Report.” Bappenas, Development Planning Agencies.
https://drive.bappenas.go.id/owncloud/index.php/s/ZgL7fHeVaguMi8rG#pdfviewer

Badan Perencanaan Pembangunan, Penelitian dan Pengembangan Daerah (BAPPEDA) of
West Java:

2018 -Rencana Pembangunan Jangka Menengah Daerah (Local mid-term development
planning—RPJMD)

2020 -Simpul Kerjasama Pemerintah Badan Usaha (Public Private Partnership) Data

Halimatussadiah, A, et al, 2018. Bankers' perception on the Implementation of sustainable
finance in Indonesia. E3S Web of Conferences 74, 01002. EDP Science.
hitps://www.e3s-
conferences.org/articles/e3sconf/pdf/2018/49/e3sconf _icsolca2018 01002.pdf

Indonesia Agency of Statistics (BPS), 2021 on Indonesia Population Census.

Indonesian National Carbon Accounting System (INCAS), 2021.
http://incas.menlhk.go.id/data/west-java/ [last accessed May 24, 2021 at 10:54AM]

lyer, K. C., and D. Purkayastha, 2017. Credit Risk Assessment in Infrastructure Project Finance:
Relevance of Credit Ratings. Journal of Structured Finance 22 (4): 17-25. Asian
Development Bank.
https://www.adb.org/sites/default/files/publication/437911/adbi-wp855.pdf

Mashari, D, 2020. Siapkah Indonesia Mengimplementasikan Green Finance?. Investor Daily.
https://investor.id/opinion/siapkah-indonesia-mengimplementasikan-green-finance

McKinsey, 2009. Pathways to a Low Carbon Economy: Version 2 of the Global Greenhouse
Gas Abatement Cost Curve.

Network for Greening the Financial System (NGFS), 2019. A call for action Climate change as
a source of financial risk. NGFS.
https://www.ngfs.net/sites/default/files/medias/documents/ngfs _first comprehensive re
port - 17042019 0.pdf

Park, H., Kim, J.D., 2020. Transition towards green banking: role of financial regulators and
financial institutions. AJSSR 5, 5 (2020). https://doi.org/10.1186/s41180-020-00034-3



https://drive.bappenas.go.id/owncloud/index.php/s/ZgL7fHeVguMi8rG#pdfviewer
https://www.e3s-conferences.org/articles/e3sconf/pdf/2018/49/e3sconf_icsolca2018_01002.pdf
https://www.e3s-conferences.org/articles/e3sconf/pdf/2018/49/e3sconf_icsolca2018_01002.pdf
http://incas.menlhk.go.id/data/west-java/
https://www.adb.org/sites/default/files/publication/437911/adbi-wp855.pdf
https://investor.id/opinion/siapkah-indonesia-mengimplementasikan-green-finance
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://doi.org/10.1186/s41180-020-00034-3

UN ";‘ 56)
July 2021 "

Shrestha, R.M., M. Ahmed, S. Suphachalasai, and R.D. Lasco. 2013. Economics of reducing

greenhouse gas emission in South Asia: Options and costs. Philippines: Asian Development
Bank.

Statistik Perbankan Indonesia, 2019. Statistik Perbankan Indonesia Desember 2019. Otoritas
Jasa Keuangan. https://www.ojk.go.id/id/kanal/perbankan/data-dan-statistik/statistik-
perbankan-indonesia/Pages/Statistik-Perbankan-Indonesia---Desember-20192.aspx

UNEP and DBS. 2017. Green Finance Opportunities in ASEAN. https://www.dbs.com/iwov-
resources/images/sustainability/img/Green Finance Opportunities in ASEAN.pdf

UNEP Inquiry, 2015. Towards Sustainable Financial System in Indonesia. The UNEP Inquiry Into
the Design of Sustainable Financial System.


https://www.ojk.go.id/id/kanal/perbankan/data-dan-statistik/statistik-perbankan-indonesia/Pages/Statistik-Perbankan-Indonesia---Desember-2019.aspx
https://www.ojk.go.id/id/kanal/perbankan/data-dan-statistik/statistik-perbankan-indonesia/Pages/Statistik-Perbankan-Indonesia---Desember-2019.aspx
https://www.dbs.com/iwov-resources/images/sustainability/img/Green_Finance_Opportunities_in_ASEAN.pdf
https://www.dbs.com/iwov-resources/images/sustainability/img/Green_Finance_Opportunities_in_ASEAN.pdf

UN® 5@

environmant

July 2021 pragramme

8. Appendix

8.1 Value for Money Assessment Criteria

The prioritization of green projects focuses on the total economic return, measured by Value
for Money (VM) relative to fiscal spending

From a Financier's Perspective: Internal and

External Financial Return of Projects From Gov't Perspective: Social Return

f
|
|
|
|
| Quar and g luation of
o_‘ Intemnal o— External ! addifional soclal benefits. e.g.:
\
IRR from infernal cash IRR from external cash | |/” @
flows, e.g.: ] flows, e.g.: i
+ Refribution collected + External property | Ervdrorron Cost saving Fuiblic Health
* Rent appreciation from |
* Project asset sales built green + |
infrastructure 1 "&\
!
(’D (D i Powverty Education Income Equality
! Reduction
|

VIM In relafion to public spending is

defined os ihe best combinotione:. | . @009
l.  Econorny - cost minimizafion Total Economic Return [ o ]
Value for Money: ihe higher |

2. Efficiency - output maximization .
economic retumn for every

| ]

| ]

| |

3. EHffectiveness- attainment of the | biic f 4 i
2 ic finan T

intended results, and ) Total Fiscal Money Spent }L puUBIic fingnce spel ,:

4. With o support of the value of equity T

[PwC, 2021)

s with Boppeda and Beiated West jova Instifutions & Agencies (2020), CECD [7019), CP Analysis

High financial return of green projects corresponds to fiscal and institutional capacity, while
social return focuses on low carbon development goals

———  Total economic value from a given green project Prioritization of green projects in this study

Internal and External Financial Return Which of West Java's existing green projects have:

Internal External * Public finance as leverage available

IRR from internal cash IRR from external cash
flows, e.g.: flows, e.g.:

*+ Retribution collected + External property

+ Rent appreciation from =

*+ Project asset sales built green

+ efc infrastructure

+ efte business models, Technical assistance
Social Return

Quantiiative and qualitative valuation of Which of West Java's existing green projects have:

addifional social benefits, e.g.:

Alignment with Low Carbon Development Indonesia
Significant emission reduction: the selected projects
in waste and energy sectors are identified in West
Java pipeline contributing to emission reduction
Scale fit best fo the needs of West Java green
development framework: for example, projects must
be small-mediumin scale, made as successful pilot
project

Environment

+ Fiscal capacity: relatively low fiscal burden as
compared to other projects/ schemes
+ Institutional capacity: quick wins to attract
maore green projects with similar characteristics
Stakeholder engagement: public sector commitment
& private financers confribufion to the project
* Finance enablers available: financing scheme.
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82 WestJava's Green Project Pipelines
Large-scale projects

Financing status (IDR Tn)

Project Sectors Project Sub-sectors Project name

Investment

Financial close
Value

Light Rapid Transit |LRT Bandung Raya 4.8 0.0 4.8




UN® 5@

July 2021
Pengembangan akses KA ke Patimban 1.1 0.0 1.1
Railway Pengembangan akses KA ke Kertajati 2.7 0.0 27
KA Cibungur-Tanjung Rasa 1.9 0.0 1.9
Solar rooftop Pembgngunon FfLT_Suryo Atap di Gedung-gedung 8D 0.0 8D
Pemerintah Provinsi
Energy
Street lighting PJU di Jalan Provinsi TBD 0.0 TBD
TPPAS Lulut Nambo 0.8 0.8 0.0
TPPAS Legok Nangka 4.0 0.0 4.0
Waste processing B . .
Waste and management TPPAS Ciayumajakuning 0.4 0.0 0.4
TPPAS Bekarpur - Feasibility Study 0.001 0.0 0.001
TPAS Bersama Sukabumi — Feasibility Study 0.001 0.0 0.001
SPAM Jatigede (Regional Metropolitan Cirebon Raya)* 2.3 0.0 2.3
Water Treatment
Plan . . .
Climate adaptation SEAM Sinumbra (Regional Metropolitan Bandung 29 0.0 29
Wilayah Barat 1)
Floqq refention Bendungan Sadawarmna* 1.3 0.0 1.3
facility
TOTAL 22.2 0.8 214

Small-Medium scale projects

Project Sectors

Project Sub-sectors

Project name

Financing status (IDR Tn)

PLTS Rooftop SMA/SMK Negeri di Jawa Barat (173 Unit) 0.22 0.0 0.22
Energy Solar rooftop PLTS Rooftop di Pondok Pesantren (7 Lokasi) 0.006 0.0 0.006
PLTS Rooftop di Gedung Pemerintahan (7 Lokasi) 0.006 0.0 0.006
Rencana Teknis Fasilitas Peralihan Sampah Antara 0.001 0.0 0.001
Pekerjoan Pengadaan Sarana dan Prasarana Pilot
Project Kawasan Tuntas Sampah Kabupaten 0.001 0.0 0.001
Purwakarta (TPS 3R Plus)
Waste processing & Pekerjoan Pengadaan Sarana dan Prasarana Pilot
management (solid)  |Project Kawasan Tuntas Sampah Kota Cimahi (TPS 3R 0.001 0.0 0.001
Plus)
Waste Pekerjaan Sarana dan Prasarana Pilot Project 0.001 00 0.001
Kawasan Tuntas Sampah Kota Bandung (TPS 3R Plus) : ’ :
Pekerjaan Alat Pengolah Sampah Residu 0.001 0.0 0.001
SPALD Regional di Metropolitan Bandung Raya 0.115 0.0 0.115
Urban sewerage
system . . . .
SPALD Regional di Metropolitan Cirebon Raya 0.117 0.0 0.117
Waste-to-energy Biogas di Pondok Pesantren (6 Lokasi) 0.004 0.0 0.004
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AFOLU g Hutan Bakau Sinar Laut 0.087 0.0 0.087
SPAM Kertasari 0.37 0.0 0.37
Climate Water SPAM Cikeruh/Cigondong (SPAM Regional Timur 2) 0.042 0.0 0.042
adaptation SPAM Cikalong 0.40 0.0 0.40
Flood retention facility |[Kolam Retensi Kab. Bandung TBD 0.0 TBD
TOTAL 1.36 0.0 1.36

83 Mapping of applicable business model, alterndtlive finance, and technical
assistance to West Java's Green Project Pipelines — based of project scale

Large scale projects

Muni  (Infermedi Guarante| Risk Capacity
T s s A I e =

Transportation

LRT Bandung Raya [ ] [ ] ® ® o ®
Akses KA ke Patimban @ @ @ @ @ @
Akses KA ke Kertajati 5} L & @ ® @
KA Cibungur-Tanjung Rasa @ <] @ @ ® @
Energy
PLT Surya Atap di Gedung
Pemerintah Provinsi ® ® ® ® L ® ®
FLTS Rooftop SMA/SMK (173 @ ® @ ® ® @ @®
Unit)
PJU di Jalan Provinsi ® ® [ ] [ ] [ ]
Waste
TPPAS Lulut Nambo @ @ [ ) i ®
TPPAS Legok Nangka @ e ) =) ® ®
TPPAS Clayumalakuning -3 ) & E) ) @
TPPAS Bekarpur @ ) [ & @ @
Kajian TPAS Bersama Sukabumi [ ] [ ] [ ] [ ] [ ] @
Water (Adaptation)
SPAM Jatigede (Regional
Metropolitan Cirebon Raya)* . ® ® ® b b4 *
SPAM Sinumbra (Regional
Metropolitan Bandung @
Wilayah Barat 1] b e
Bendungan Sadawarna* @ L @

* National Strategic Project - based on Perpres No.58/2017

Small-medium scale projects
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y Muni  (Infermedi Guarante| Risk Capacity
En
L]

PLTS Roottop di Fondok

Pesantren |7 Lokas) ® ® L 2

PLTS Rooftop di Gedung [

Pemerintahan {7 Lokasi) L . ®

Waste

Rencana Teknis Fosiitas Peralihan ® ®

Sampah Antara

TPS 3R Plus Kab. Purwakaria [ ] L ] o @ 2

TPS 3R Plus Kota Cimahi @ L] € o @

TPS 3R Plus Kola Bandung @ & o @ L

Alat Pengolah Sampoh Residu L i @ L

SPALD Regional Bandung Raya ® [ ] @ &

SPALD Regional Crebon Raya ® ° ® ®

Biogas Pesaniren (& Lokasi) @® L @ [ ]

AFOLU

Hutan Bakau Sinar Laut ® [ ]

Water (Adaptation)

SPAM Kerlasari ® ® @ ® @ @

SPAM Cikeruh/Cigondong (SPAM

Reionc Tinr 2) @ @ [ ] @ @ [ ]

SPAM Cikalong & @ L] @ ] L]

Kolam Retensi Kab. Bandung [ ] @ ® @
Legend

84 Proposed business model fo finance green projects

Sponsor/
Investor

Case example;
smalkscale
renewable energy
projecits

Local
Government

Capital injection

Local-Owned

Enterprises

Equity

Underlying project

Power Plant

A

1. BUMD JV (Badan Usaha Milik Daerah/ Regional Owned Enterprise Joint Venture)

e Joint Venture: Locally-Owned Enterprises (LOEs) and Private Sponsors

+ local government's direct appointing
to Local-owned Enterprises for
renewable energy development and
provide capitalinjectionto the
company

+ localowned Enterprises can cooperate
with private sector in the plant
operation through creating a JV
Company to leverage its capital

The impact of business model to mitigate risks
Risk Enhancement

Small to medium /
scale projects

Large-scale projects x

Non-government ‘/'
Finance (Banks)
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¢ Joint Venture: Village-Owned Enterprises (VOEs) and Private Sponsors
Strategic JV between villoge owned
Village Village enterprises and private sponsor can be the
Community Forum Government solution for small scale projects. Managing
a range of small-scale projects could
VOE Establishment* attract private sector given adequate
retum and the economies of scale.
The source of capital for VOE can be
optimized from village fund.
VOE (BUMDES) Project Sponsor
Lenders Technical assistance to VOEs
. staff might be necessary
Case example;
smalkscale waste
processing facility Project Company The impact of business model to mitigate risks
Risk Enhancement
$ Underlying project Small to medium /
Locol waste scale projects
processing facilities
° Large-scale projects x
... Non-govermnment J
o= Service Finance (Banks)
2. DAKJV (Dana Alokasi Khusus/ Special Allocation Fund Joint Venture)

Joint Venture: Special Allocation Fund and Private Operators

Y
Local DAK grant N E + Infrastructure development using
Government & Special Allocation Fund on Small-Scale

Energy projects based on the technical
| manual made by the Ministry of Energy
- Qwnership transferof assetfrom |+ Agset fransfer in a form of asset capital

rolgavmmmentis Lt injection to local-owned enterprise
[BUMD) is in line with the existing
——————————————————————————————— - regulation
Knowledge
Transfer

Local-Owned Private
Enterprise (BUMD) Operators
__________________________________________ The impact of business model to mitigate risks
= Operation & Risk Enhancement
Case example: Maintencnce
smalkscale .
$ renewable energy o Small to n:‘IEdFum J
projects scale projects
Large-scale projects x
@ P [ ] ol
— -. - Non-government J
Based an the Minksiry of Energy 36 (2018) Requlation on Special Allocafion Finance [Banks)
Fund on SmalkScale Energy Operational Manual

3.

PP
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Public Private Partnership (PPP) scheme reduces investment risks, but the extent depends

on enhancement facilities

Technical
Assistonce

Sectoral
Ministries

Project
Owner*

Enhancement
facilities

Sponsor/ Equity
Investor special
Purpose
Vehicle

Confractor
Lender

Debt

Service

v Risk sharing principle: PPP shares investrment
risks between the government and private

v Risk-bearing principlesis applicable using
Enhancement Facilities

¥ Usually applicable fo large-scale projects, but
ne regulatory constraint on other project scales

v Project Owner (Penanggung Jawab Proyek
Kerjasama--PJPK)* pasition can be filled by local
governments or Local-owned Enterprises (BUMD)

The impact of business model to mitigate risks

Risk Enhancement

Exarmiple of rlsk- small to medium
sharing principles i x

scale projects
Large-scale projects /
R coeo flonaf are Mainfencnce Non-govemment J

i " Finance (Banks)
Source; Parmen Boppenas 4 Year 201 5; Permen Boppenas 2 Year 2020; CPf Anolysk
4.  PPP+AP

Regional PPP (KPBU Daerah) using Availability Payment (PPP)

“Technical

Assistance

Sectoral
Ministries

Local
Government

Availability
Payment

Project
Owner*

e,

'
i
i

’

Enhancement
facilities

Sponsor/
Investor

Lender

Debt

Service

Fees

* Project Owner (Penanggung Jawab
Proyek Kerjasama--PJPK)* position can
be filled by local governments or Local-
owned Enterprise.

+ The selection of the private partner shall
follow the procedures in PPP regulations

+ Financialsupport is in form of availability
payment in accordance with Ministry of
Home Affairs Regulation 96/20146

The impact of business model to mitigate risks

Risk Enhancement
Small to medium
scale projects X
Large-scale projects ../
Non-govermnment /

Finance (Banks)
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Guarantee products currently available in the market

Type of Risks Coverage Definitions
Guarantee

+ Currency inconvertibility
and fransfer restriction
cover

* Breach of contract/

Political Risk contract disputes

Guarantee . Expropriation cover

«  War, terrorism, and civil

Losses arising from an investor's inability to convert local
currency into hard currency due to government action

Losses arising from the utility's breach or repudiation of a
contract (e.g.. breach of a PPA by a government entity).

Losses arising from government action including
nationalization, deprivation, confiscation, which reduce
investors' ownership or control over an asset.

Destruction of business due fo political violence, including

disturbance cover revolution, insurrection, coups d'état, sabotage. and terrorism.
+ Non-honoring of * Losses resulting when a sovereign or state-owned enterprise
Public Sector financial obligations defaults on financial payment obligations
P.erformunce «  Other risks « Delay in permits and licenses
Risk * Not honoring financial closure
*« Change inregulations
+  Nonpayment by the + Debt service default by the borrower regardless of the cause
Commercial borrower/ issuer .::)f default on the guaranteed portion of the principaland
Risk interest due
« Credit enhancement » Enhance credit rating for debt instruments (loans and bonds)
8.6 Priority projects analysis
8.6.1 PROJECT SCREENING
Value for Money Assessment leads to priority project options
Water
Rooftop Solar PV at  Solid Waste Processing management
173 high schools site (TPS3R - 3 cities) installation AFOLU
HJ:”C 293 bn ‘/ 3bn f 42 - 400 / 37 bn ../
o :CGDGC"W b o ot e e - oo 5 e el 5 i i
o support
Replication High J High ‘/ Low-Medium ,/ Low-Medium /
Potential
4 . " IRR 6-9%, PBP Yes, . Generally, |
e Frivate st 8-12 Year unsp:;iﬂed uﬂsg::mad to zr;e{.;:ﬁte?;i
Uppjmo Hm::;:,;?f i Medium \/ Medium "/ Low x Low x
Yes / Yes \/ No x Yes \/
Emission
posesm = = Yes / Yes \/ No x Yes /
MHE"H . - - S ] " - - -
Soctal Reum Mzﬁg“,‘wm' High High High v
*Bunding: GroUERg SMe W EirbaNS fidh PV Hi-gnd Driech n high Ehdca v Wi v
Soure of Green Projacts in tha West JovaPipeine, Pre-Feosiity Study of Sclor Rookl in 173 Publc Schook in ' West Jova, West Jovo RAD-GRE Review Documsnty, Viorows West

JavaProject Data. TP Andlys
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Priority green projects for West | e =t H i I
| Fiscalallocafion | Privatefinance ' i . | Supporting documaent
Java ‘ Financing gop h nesd . m ! Institutional capacity f Financiers’ readiness [l for financing
M [ 2y i i
' 1 " 1 '
Medium H Medium i N/A
’ ! 1+ lis necessary fo s Pengalanman ‘e Additional
IDR 1.6 billion |  |DR 0.48 billion E IDR1.32billlon | .5blishalegal | pemodalferhadap | documents are
- ' 1 entity, for sxample ' TPS3R:rendah ! required o verify
TPS 3K in v } ' BLU/BUMD in the I« Sindikasidopal 1 financiol and social
Bandung, 1 ] y  management of | memitigosidsike | retums, and emisson
Cimahl, don ’ ! 1 TPS3R tofaciitate H investasi, dalom ' reduchons
Purwaokarfa ' | v access to finance ' menank apett bank )
1 i 1+ TPS3R Project Stoges | -
' - | in3cifies: Preparation ' -
i ! stage ' H
|
............................................ i--.-..-.-.....J-.--..-.--...-:-----..--........-:-..--.......---..L-....-..----..-.-
' i 1
: ; ' High ' Medium | Partially available
] ' [ i 11
[ ) L]
! ! .+ Previous experience | |+ Pre-leasibility study for
IDR 223 billon** | IDR 66.9 bilion | IDR 156.1 billion |  inrooflop PV mini-grid | * EXPerience of | 173schools: veriied
' ! ¢ Installotions by the_ : rooftop PV minkgrid: | estimates of finoncial and
Roollop solar 1 X v Wellovaprodici. | medium i sacial returms, and
PV dil73 i 1 §. Qovemment y ' emision reductions
i i 1 » When [}
selcolah ! H 1+ Conreplicatethe role | ; ted by ' * Furtherdocuments are
' ! ! ofregional Institutions | COompEmented by
i ] i requred for
] In the porionof roof | fhe porfion of public | %
i ! ' p n ) Hnanca and | implemeniation. eg. Finol
§ ) . PV mini-gridfinancing | fi i 1 feasibiity study
] 1 ¢+ referenced from ather ng i
} 1 i regons, forexomple | inshuments cost-
H H ! Cenfral Java. i Savingprojecls '
i ' i+ Slogesol theRooliop | INcrease Bark!s :
appelite

PV mini-grid Project in
173schock: Pre-
Feasibility Study

*Based on best-praciiceloan: equity 30:70 which trarsiatesinto properfion of public finance : piivate. Thisis olse based on benchmarking fo fhe public TPPAS Nambe: the proporfion of private finance (West
Java Envirenman! ol Sarvice, 2000]
* Bundiing: Grouping of severalrooftop solar PV mini-grid projectsin high schools in West lavo

TPS3R financing: SWOT analysis

STRENGTHS

WEAKNESSES

Economic impact: the financing gap is IDR 1.6
billion, with IDR 1.12 billion expected from
private financial contributions

The cost of reducing emissions is lower when
compared to the cost in the energy sector (See
calculation of abatement cosfs)

Social impact: Bigger social impact if
compared to rooftop solar PV projects

TPS3R is a public service, the rate applied for the
service/ product may not be commercially
viable.

Insufficient infrastructure, regulation, and policy,
particularly for TPS3R

Environmental impact: The waste sector
confributes fo West Java's emission reduction
profile. TPS3R Bandung, Cimahi & Purwakarta
confribute to reduce 0.02% of West Java's total
emissions for the period 2021-2030

OPPORTUNITIESTO FINANCE

THREATS TO FINANCE

Public incentives to environmental initiative e.g.
subsidy to financiers

National and provincial level policies to support
waste management

Funding from central government
Institutionalization of TPS3R: If TPS3R is in the form
of BLU, there is wider opportunities on accessing
finance source

Hard to predict revenue stream as not all waste
has value

Potential higher operational cost:

Lack of confrol over operation of disposal sites
i.e. TPS3R

Poor cooperafion from residents e.g.
unwilingness to separate waste at source,
waste management fee

Technology selection for waste processing

S

mee: CPl Anolyss: inferview with banks and West Jovo agencies
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Solar rooftop PV financing: SWOT analysis

STRENGTHS

WEAKNESSES

Economic impact: less fiscal burden, institutional
capacity & readiness to deliver the projects
Foreseeable replication for similar projects
Environmental impact: Energy sector
confributes to the emission reduction profile &
energy mix target (RUED of West Java). Solar PV
installation in 173 high schools contributed to
estimated total emission reduction of 103,610
tons CO2 up to 2030

West Java familiarity with solar rooftop PV
installation i.e. SMAN 3 Bandung

Economic impact: financing gap of IDR 223
billion, with IDR 156 billion expected from
private finance contribution.

High investment costs for emission reduction
need to be budgeted (See abatement cost
calculation)

Unclear business model

Lack of indusfrial partners

OPPORTUNITIES TO FINANCE

THREATS TO FINANCE

Public incentives to environmental initiative e.q.
subsidy and tax policies to mitigate risk of tariff
differentiation

Funding from central government

Medivm familiarity of solar rooftop PV financing
from the barks as financier. This could be
enhanced via capacity building.

Risk of tariff differentiation, impacting banking
cost of fund calculation e.g. NPV variability
Renewable energy incentive [i.e. Solar)program
has been intermittent as compared to those of
fossil fuel indusfry

~PI Analysii, Interview with banks and West Java agencies

8.6.3 PROJECT COORDINATION

TPS3R: Next steps

Project
Design

Maenitor project preparation activities

Sapt |dentify projects and develop project
pipelines

Environment Propare pre-fS and FS Monitoring and

Agency Prepare fender documents rasation
Procure project

Public Works contractor

Agency - - .
Project construction oversight
Confractor Project construction
Project Operator Operations and
maintenance
Regional Audit

Agency (BPKAD)

Project
Preparation

Project
Tendering

Development &
Construction

mgmt

Audit

Operation &

programme
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Solar rooftop PV: Next steps

Project Project Project Development & Operation &

Design Preparation Tendering Construction mgmt

Monitor project preparation activities

Bappeda Identify projects and develop project
pipelines
Prepare pre-F$ and FS Monit oring e
Prepare tender documents evaluation
heigy Agency Procure project
contractor
Project construction oversight
Contractor Project construction
. o i Operations and
Project mainfenance
Regional Audit Audit
Agency (BPKAD)

8.6.4 EMISSION REDUCTION POTENTIAL

TPS3R: Total estimated emission reduction from 3 cities is 27,491
ton CO2eq for period 2021-2030

Emission
Waste generation in Bandung.| Waste genration | from tolal (Ton/Dar Emission from BAU % Emissh
Year Cimahi, Purwakarta (ton/day) wasle C’l‘ﬂdﬂf—'; organic waste | emission vedisclon
(ten/year) ﬂmﬂﬂm] (ton CO2eq)
{ton CO2eq
2021 714.000 2.504 3874 1.593 2,445 5.138.700 0.048%
| 2022 2.564 3949 1.631 2524 | 5327600) 2 O047%
2023 2.627 4,047 1.671 2.584 5.509.800 0,04 7%
2024 2.690 4.164 1.711 2,648 | 5.687.300 0,047%,
2025 2.753 4.262 1.751 2.711 5.861.900 0.046%
2026 2819 A.364 1.793 2.775 &.034, 600 0,044%
2027 2.688 4.470 1.837 2,843 6.206. 700 0.046%
2028 2956 4576 1.880 2910 6378900]  0.046%
2029 1,105,000 _3.027 4.684 1.925 2980 | &.533.200 0.046%
2030 1,130,000 3.094 4.792 1.949 3.048 | &6.728.400 0.045%
Total 10.19.1@ 43224 27.491 | 59.407.100 0.044%%
Contribution to the total emission
reduction targel of West lava 2021-2030 0.05%
(BAU) from waste sector

Contribution to the total emission
reduction targel ol West Java 2021-2030
(BAU) of 135,212 47 thousand fons of CO2
eq.

Notes:

1. Estimated emission reduction for 2021-2030, vary from 2,465 tons CO2eq to 3,048 tons CO2eq, with an average reduction of CO2 emissions of 2,747 tons
CO2eq. This Is with the assumplion that ONLY the main composting activity is accounted into calculafion, Le. *Only accounts arganic waste of 63.6% from
total waste generation (Source: Kaji ulang Jowa Baratl, Page 93-74 Table 2.54)

2. The estimationis based on the existing LCDI methodology in calculating real emission reduction from main compesting activity, and has not yet account:

- the emission arise from other/ supporting composting and recycling activities.
- the potential emission reduction from activities that could be prevented such as, waste fransportation to landfill, waste piling, virgin plastic production

The next stage:
# Document to support TPS3R project e.g. pre-FS, F5, or equivalent to access financing from private sectors
Adjustment to emission reduction calculation to account all TPS3R octivifies, e.g. composting, recycling, waste managemenl (prevention activities)

0.02%
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Solar rooftop PV: high schools contributes to estimated total

>0

emission reduciion of 103,610 tons CO2 up_io 2030

117 Vocational schools BVEN] 343 20795 10331522
54 High schools (SMAN] 3272 10728 5307371
Assumpfion:

Total of 173 high schools in West Java 7415 315!;' 15438893 103811 project starts in
|Averoge of 173 high s West Java 55,4 182,2| 90398,2 598,9 2022
Contibution fo the fotal emission reduction
target of West Java 2021-2030 (BAU) from 0.2

sector 54,923.30 thousand fons of i
CO2 eq.
e to the fotal =

of West Java 2021-2030 (BAU) of |

0.1%

135,212.47 thousand tons of CO2 eq.
Notes:

1. The capacity of the rooftop PLTS to be Installed varies from 2.14 kWp to 144.20 kWp, with an average rooftop PLTS capacity of
55.58 kWp. The analysis of the projected capacity of the school roof uses a Helioscope with the upper limit of the PLN power

installed on each school.

2. Rooftop solar power production in the first year varied from 3,481.68 kWh to 277,208.07 kWh, with an average production in the
first year of 90,398.23 kWh. The calculation is caried out by considering the capacity of the installed rooftop solar PV, the peak
sun hour value for each school location, and the efficiency of the system during the first year of installation

3. Estimated emission reduction until 2030 vary from 23.07 tons of CO2 to 1,834.55 tons of CO2, with an average reduction of CO2

emissions of 598.90 tons of CO2.

4, The estimation above only covers the installation of rooftop solar PV at 173 schools, and does not include 7 government

buildings. Adjustments is required.

The next stage:

* Pre-F§ document can be used to access financing as initial indication of Rol and payback period
* Final Feasibility study and more detailed analysis in Detailed Engineering Design (DED) through direct visits to each school
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