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Developing green infrastructure, such as Lumpini Park, is a priority of the Bangkok climate master plan.
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Bangkok

Bangkok aims to be the “Capital of Asia” and a net-zero emission city.
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MtCO,e

Current: 2023

BAU: 2030

Improved Case: 2030

@ Built Environment & Energy Transportation @ Solid Waste @ Water and Wastewater

GHG EMISSIONS (MtCO,e)
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BMA, IFC, and the World Bank hosted the Bangkok Green City Solutions forum to present the CIOD to the private sector, and to gain insights on climate

strategies from leading corporations.
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“The Bangkok Master Plan On Climate Change 2021-2030”

Transport

Green Urban Planning

Waste Management
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GHG Emissions with Climate Actions

“Net-Zero Emission”
-19% Vision of Bangkok

BAU GHG Emissions
GHG Emission

Reduction

—_------------—
-~ -
-
-

GHG Emissions (tCO,e)

2018 2030 2050
(Base Year)

FUA 8: ihmnenisanfieSeunssanseeenanly wea. 2573 uasdasvimissesenilumusme g udseeimsounsyangniidugudnielu w.e. 2593

Increasing share of travel on public transport and electric vehicles is key to achieving Bangkok’s climate targets.
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Fiscal Autonomy & New Taxes o
PPP Framework [ )
Subnational Debt Capacity [ )
Prior Debt Experience o
Prior Bond Issuance Experience [ ]
Land Value Capture (LVC) @

Red - Green traffic light color coding will determine the use of certain financing mechanisms in oncoming steps. Green is for enabling conditions that
are in place. Red means we pause and think about policy or implementation gaps, and orange can refer to potential financing conditions that need

policy legislation or transaction advisory.
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Asignificant share of GHG emissions in Bangkok is from energy use of buildings.
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PR TR AT
Potential Financing Options
3 _ I
2 & B £ £ » o
- w = = = TS=
Measures 25 23 3 3 iy
SE H < = 33 g5¢E £ S2g
= = & T k=3 =8 SES oo = PR
O m x Sy s s © £ = =3 E
@ =3 Qo < =] &€ 5L 3 2 & Sos
sE 5 5 2 g8 s8& 8 § EFE
Private Solar PV 91,800 6.8% v v
'E EE Refurbishment of Private Buildings 190,260 1.3% 4 Ve
(]
g EE Refurbishment of Municipal Buildings 116,460 0.9% v (4
o
== Municipal Solar PV 9,180 0.7% v (4
&
- Energy Efficient Streetlights 1,404 <0.1% v v
=
1| Energy Efficient Traffic Lights 396 <0.1% 4 v
Urban Green Corridors & Parks 288 <0.1% (4 v
Extend BTS and MRT 1,467,000 3.5% (%4 v
EVs for Private Consumers 360,000 1.0% v v
[ =
._g Extend Monorail and ARL 223,560 0.4% v 7
s
s Electric Buses 13,392 0.2% v v v
Q.
g Electric Motorbikes for Private Consumers 36,000 0.2% v v
(1
S
|28 Park-and-ride in Transit Stations 864 <0.1% V4 v
Bus Lanes 216 <0.1% v v
Bicycle Lanes 72 <0.1% v v
New Materials Recovery Facilities 2.1% v v
Waste to Energy 1.4% v v
Centralized Composting Facilities 1.5% v v
Centralized Anaerobic Digestion Facilities 0.7% v v
Improve Waste Collection - v v
New Wastewater Treatment Facilities 17,532 0.3% v (4
Rainwater Storage 14,796 <0.1% v v
Wastewater Reuse at Municipal Scale 5,220 <0.1% v v
Wastewater Reuse for Flushing/Outdoor 1,476 <0.1%
|INTIAL COSTS BASED ON LOCAL & APEX CITIES DATA; SUBJECT TO FURTHER STUDY | v 1st Option; v 2nd Option
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~— Urban Greening: 306
== Rainwater Storage: 14,791 . —
— Bus Lanes: 216

Green Infrastructure: 15,097
— Bicycle Lanes: 54
== Electric Buses: 13,403

— Park-&-ride in Transit Stations: 870 T —— =
— Improve Waste Collection: 1,357 Climate-Smart Infrastructure: 65,105
— New Materials Recovery Facilities: 2,802
— Waste to Energy: 8,615 .

== Centralized Composting Facilities: 14,716
— Centralized Anaerobic Digestion Facilities: 309 == =

— Wastewater Reuse at Mu%icipal Scale: 5,236 SreshultnicipalBHlidings: 1271461
== New Wastewater Treatment Facilities: 17,527 ‘ B —

— Municipal Solar PV: 9,180

Grants/Own Revenue: 15,151 mm

Municipal Debt/Revenue: 13,928 ==

PPP: 51,123

Energy Service Performance Contracts: 127,461

EE Refurbishment of Municipal Buildings: 116,469

~— Energy Efficient Trafﬁt; Lights: 397
~—— Energy Efficient Streetlights: 1,415 I

.Private Solar PV: 91,800 - —
— SES 7777.77;777 ath . l I

EE Refurbishment of Private Buildings: 190,272

On-Bill Financing: 283,530

EVs for Private Consumers: 360,000
Private Financing Through Local Intermediaries: 396,000

I Electric Motorbikes for Private Consumers: 36,000
— Wastewater Reuse for Flushing / Outdoor Uses: 1,458

FUT 10: wrunmmnssuanIsasyuiiliansdeUsinamssamluyuidnen maensdasduumsnstunssuaunsnsasuiides (mheauuim)
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Note: EE = energy efficiency; PV = photovoltaics.
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ESPC AND GUARANTEE @?
FUND MODEL

Financing
Repayment

Financing

Performance Based
Contracts for Project
Implementation/ESPCs

Payment for EE Projects

Fixed Payment Based on
Baseline Energy Bill

FUI 11: 3UUUUaYe ESPC uasnoanuidumuseiu
g EE = n1seyinundsny; ESPC = dyandnniamdsnunamanu
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nagedl 1 nsalAnwIMsltgUkuayg) ESPC ludlasgasiu Ussimaanigewing uazngah3a Ussinarsauaa

CASE STUDY:

Municipal Building: Houston, USA

« In 2007, Houston committed 271 buildings with
a total area of around 1,000,000 square meters (m?) and
target to reduce energy consumption
by 25 percent.

« Thecity issued an open tender energy performance
contract split intro different tranches according
to building typologies.

+ Data from the first 87 buildings resulted in savings of USD 5.2 million (THB 187 million) a year and a payback period
of 10 years.

« Energy conservation measures included heating, ventilation, and air conditioning (HVAC) and lighting improvements, energy
management systems, solar heating, among others.

Public Schools: Paris, France

+ In 2012, Paris used energy performance contracts to
refurbish 240 schools with a target to reduce energy
consumption by 30 percent.

+ Data from the first 100 schools shows energy savings
reaching 38 percent.

« The first phase of project was financed through lenders,
such as the European Investment Bank, with the following phases implemented through the city’s own savings and
revenues.

« Building energy efficiency investments are not the only way to reduce building energy consujption. The City of Paris also
published guidelines early in 2020 to standardize and regulate the internal temperature of municipal buildings.

Lma'&ﬁm: Clinton Climate Initiative, n.d.; C40 Cities, 2563.
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VYR BMTA = QﬂﬂﬂﬁﬁsﬂuﬁﬂﬂiﬁsﬂUﬂiﬂm‘W; BTS = swwummaﬁuuﬂgww; MRT = saluliumuns

Bangkok aims to replace 40% of its current fleet with electric buses.
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TRADITIONAL PPP
CONTRACT MODEL
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]
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1 i
i Typically, design, build, finance, i
! maintain and some or all ;
] operations. |

1 City can also provide a
| Viability Gap Financing (VGF) t
| reduce financing requirements
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Hrelingavmuruasussqimnesuauddulalaensyn el inlan
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. - West Kowloon . .
City of Helsingbor, Zagreb Holdin City of Gothenbur
m Cultural District Authority

Size SEK 500 million HKD 4.0 billion EUR 305 million SEK 8 billion
Maturity 4 years 3years 5year 3- and 5-years tranches
Product Sustainable-linked Bond Sustainable-linked Loan Sustainable-linked Bond Sustainable-linked Loan (RCF)
Country Sweden Hong Kong SAR Croatia Sweden
Date January 2022 April 2022 July 2023 April 2022
KPIs « Trajectory consistent with « Achieving green building «Increase the share of «Reduce energy use in
reducing emissions by certification municipal waste separate buildings
80% by 2030 and by 85% by collected to 58% by . L
2035 in the geographic area - Offering accessibility services  December 2027 +Own production of district
of Helsingborg as compared to persons with disability or heating to be fossil-free by
to 1990 baseline year underprivileged groups «Increase the share of 2025
L .renewable e!ectnc energy «Fossil-free vehicle fleet by
« Providing arts and cultural in total electric energy 2023
learning programs to youth consumption to 70% by
March 2028 «Do not have any “particularly
vulnerable” areas by 2025
Boundary  Whole city (public + private) District Municipal services Whole city (public + private)

e SEK = analiulasuiaiom; SLB =

RCF = Audenyuiou

fduauANgady; HKD = geandneaans; Bn = sudy; SLL = Gulaiitoaudady; EUR = Rugls;
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A city-wide solar PV program is one of the most effective ways to reduce GHG emissions.
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nsaamuasuaumAna il asnsafuiunsEiung
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» 190,260 13
WU (EE)
nsAnsusdlsaniwad (PV) vue1Asves o Private Financing
91,800 6.8 On-Bill Financing through Local
AL Intermediaries
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through Local Leasing
sogwdlwihdmsuguilanniaensy 360,000 Intermediaries

Manewe: EE = ausnundsany; PV =undlwa1sigad; E-Motorcycle =sadnsemueudlil; EV = soaudlih
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FUN 3: nsdlfinwamsumsianiduyusumshssmarsisyulnnluueavesidy lnaeude uazgiidy

CASE STUDY:

Southern California

Southern California Edison’s on-bill financing program for
energy efficiency improvements.

« Non-residential customers (businesses) can fund qualified
energy efficiency projects for zero interest, 5-year loans and
no fees, reduce their monthly electricity usage, and receive
financial incentives for installing qualifying energy-efficient
equipment.

« Highly successful, with over 2,400 loans issued, for USD 99 million, and a 99.3 percent collection rate since 2008.

Mexico

Partnership between Mexican utility, Secretariat of Energy
and Mexican development bank supported by USD 250
million World Bank loan.

The financing support consists of a loan (up to 4 years term
at 12 percent interest rate) that will be charged through the
electricity bill on a bimonthly basis.

Led to replacement of 1,682,802 refrigerators and 201,327 air conditioners 10 years old or older.

It contributed to energy savings of 9,242 gigawatt-hours and 5 MtCO2e.

Tunisia

« Tunisian commercial bank, Attijari, partnered with local
electricity utility company, Tunisian Company of Electricity
and Gas (STEG), to create a USD 73 million On-Bill Finance
platform.

Attijari provides the loan to the consumer through a line of
credit over a 5 years period.

« STEG provides credit recovery on electricity bills and provides the security for the loan repayment.

National Agency for Energy Conservation manages the program and ensure its promotion.

Target to deploy 500,000 homes with solar hot water and 85 MWp of solar photovoltaics.

Lméﬂﬁm: Southern California Edison, n.d.; World Bank, 2560; Bellini, 2560.
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Charging infrastructure will be necessary to support the ambitious EV transition of Bangkok.
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MODEL FOR LEASING AND
INCENTIVES FOR EVS
i Funding for Funding for i
1 EVAcquisition Infrastructure &
i Battery Acquisition i
v |
v

Acquisition of EVs,
Infrastructure & Battery

Fee to Guarantee
Leasing Lifetime

Periodical Vehicle
Leasing Fee

e

Maintenance and Charging Fee

*Potential for a risk sharing facility

JUM 14: suvyvesnsliisideuasnisasasgaladmsusaguslnin
MNGAR: EV = soeuabiin; DFI = ap1tunistuitanisiaun; LR = aandunisidunesdu
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CASE STUD

Rapid scaling of green buildings in Colombia

As of June 2022, 5 local banks were offering green building nance products.
Approximately USD 9 billion worth of floor space has been green certified. Of the 114,000
homes certified, 60% is affordable housing. Homeowners save up to USD 20 per month in
utility bills. In August 2022, IFC provided a USD 200 million loan to one of the largest banks
in the country, BBVA Colombia, to support net zero carbon ready homes.

uwdafisn: Andrade, 2564; IFC’s EDGE data.
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In Colombia, IFC worked with policymakers and the leading industry association, CAMACOL,
to create the right context for IFC client Bancolombia to launch green finance in 2017.
Bancolombia held 17 events with 500 developers, supported by a major marketing push and
training for loan officers. IFC invested USD 115 million in the first green bond in Colombia.
Proceeds supported green building construction and mortgage finance. Within four years,
certified green buildings reached 20% of annual new building construction.
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CASE STUDY: |

Westminster, United Kingdom

« In February 2023, the City of Westminster in Greater London,
United Kingdom, launched the Sustainable City Charter.

The Charter aims to build a network of local businesses and

organizations that are committed to working collectively to

achieve the goal of carbon neutral city by 2040.

When they join the Charter, participants make a public commitment to delivering improvements to their buildings, including
reducing energy consumption, green procurement, transport and fleet, and waste management, among other aspects.

» The partnership will help coordinate local action, as well as enable shared knowledge and expertise through a toolkit with
consolidated advice.

WANIN: UATIERTUAINDS 2566

Wat Arun Ratchawararam Ratchawaramahawihan.
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An innovation of IFC, APEX supports cities in IFC is a member of the World Bank that focuses
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