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Climate Investment Opportunities Diagnostic

Mobilizing Green Financing Towards Low-Carbon Investments

When added together, indirect measures equate to almost 40 
percent of the total GHG savings in Bangkok’s green investment 
pipeline. A critical pathway to achieving this is through the 
mobilization of green financing towards carbon-smart policies 
and other low-carbon investments in the private sector.

Local financial institutions (LFIs) are crucial to low-carbon city 
development. They serve as a link between private investors and 
green projects, optimizing the use of private financing to support 
sustainable development, while promoting the involvement of 
local communities and businesses in the process. Mobilizing 
private funding to support climate-smart investments through 
local intermediaries, such as banks, microcredit entities, 
cooperatives, leasing operators, or other financial institutions, 
can finance sustainability initiatives across sectors and in areas 
such as renewable energy, energy efficiency, electric mobility, 
and others.

We consider 4 measures in this group where Bangkok City 
can encourage private participation in the city’s sustainable 
development via the mobilization of local, private financial 
resources, as follows:

1.	 EE Refurbishment of Private Buildings – Develop a 
financing program for energy efficiency refurbishment of 10 
percent existing private buildings to achieve 20 percent 
energy savings. This is equivalent to approximately 
35,364,000 m2 of area refurbished. The program can be 
developed by the city, or through a financial institution 
partnered with the city. For example, a Green City Charter can 
be used to gain commitment of property developers to reduce 
emissions by 30 percent in 2030.

Im
age: Trinh Tran on Pexels
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2.	 Solar PV on Private Buildings – Implement a rooftop solar PV 
program with a target of 3,000 MWp capacity installed on 
private buildings through fiscal incentives and non-fiscal 
incentives, such as priority lanes for building permits.

3.	 Wastewater Reuse for Flushing & Outdoor Uses – Encourage 
on-site wastewater treatment to make effluent suitable for 
reuse in non-potable applications, equivalent to 7.5 MLD of 
water reused.

4.	 Electric Vehicles and E-Motorcycles for Private Consumers 
– Work with banks to offer buyers financing to purchase EVs in 
support of a 30 percent EV penetration target in 2030, 
equivalent to approximately 1,000,000 EVs. Financing can be 
paired with other incentives offered by the city and partners, 
such as access to public charge points, expedited or 
discounted vehicle registration, discounts on electricity at 
private charge points, and others.

MEASURES Indirect Cost 
(THB Million)

GHG Savings 
(%)

Financing Options

1st 2nd

EE Refurbishment of Private Buildings 190,260 1.3

On-Bill Financing
Private Financing 

through Local 
Intermediaries 

Private Solar PV 91,800 6.8

Wastewater Reuse for Flushing & Outdoor Uses 1,476 <0.1

E-Motorcycles for Private Consumers 36,000 0.2 Private Financing 
through Local 

Intermediaries
Leasing

EVs for Private Consumers 360,000 1.0

Total 679,536 9.3%

In total, these measures will cost THB 679,536 million.

The aforementioned low-carbon investments would be paid 
through green financing by developers, industries, local 
businesses, and private consumers. Some interesting models 
that could be employed include On-Bill Financing and Leasing 
and Incentives for EVs. Measures can also be enabled through 
Lending through Local Financial Intermediaries. A Green City 
Charter initiative can help spur the private sector to act and 
mobilize financing.

Note: EE = energy efficiency; PV = photovoltaics; E-Motorcycle = electric motorcycle; EV = electric vehicle.
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F igure 13: On-Bill Financing Model.
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On-Bill Financing
On-bill fi nancing is a mechanism where fi nancing repayments 
are made monthly through an existing utility bill. On-bill 
fi nancing allows a loan for energy eff iciency measures to be 
repaid over a more extended period via an additional line item 
on the recipient’s utility bill, which decreases repayment risk 
for the lender. Loans can be provided by the utility or by a third 
party, such as an LFI. Potential areas of application for on-bill 
fi nancing include technologies for building energy and water 
eff iciency upgrades, rooft op solar, and electric vehicles, such as 
e-motorcycles. The on-bill fi nancing model is shown in Figure 13.

There are several advantages to the on-bill fi nancing model. 
Customers can achieve eff iciency upgrades cost-free as their 
monthly payment is equal to or lower than energy payments 
before the project due to cost savings from energy eff iciency 

retrofi ts. The model allows for longer-term loans and links the 
loan to the energy meter rather than the customer; therefore, 
when the customer moves, the loan continues to be repaid by the 
new customer. The instrument reduces the fi nancing risks due to 
the relationship between the utility company and its customers. 
Lenders can use a customer’s bill payment history to underwrite 
upgrades, and the default rates are usually very low. On-bill 
fi nancing also brings tax benefi ts because loan payments are 
regarded as operating expenses that can off set taxable income. 
The fi nancing is structured as utility payments rather than direct 
debt, which reduces customer debt on the balance sheet.

Box 3 shows case study examples for on-bill fi nancing in 
California, Colombia, and Tunisia.
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• 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.

Tunisia

Sources:  Southern California Edison, n.d.; World Bank, 2017; Bellini, 2017.

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

• The fi nancing 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.

Mexico

B ox 3: Case studies showing on-bill financing in Southern California, Mexico, and Tunisia.

• Southern California Edison’s on-bill fi nancing program for 
energy eff iciency improvements.

• Non-residential customers (businesses) can fund qualifi ed 
energy eff iciency projects for zero interest, 5-year loans and 
no fees, reduce their monthly electricity usage, and receive 
fi nancial incentives for installing qualifying energy-eff icient 
equipment.

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

CASE STUDY:
Southern California
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Leasing and Incentives for EVs
A leasing and incentives financing scheme for private EVs may 
include the following key aspects: (a) a leasing model that 
manages the vehicle and battery separately to reduce the upfront 
cost barrier; (b) coordination with the charging infrastructure 
operators to facilitate energy provision and maintenance; and (c) 
existence of public incentives.

The roles and operation of the model is shown in Figure 14. 
Lease service providers may be local financial intermediaries, 
microcredit institutions, and/or EV manufacturers, which is 
central to the leasing model of the vehicles. EV drivers and/
or companies will take the vehicles and batteries under lease 
agreements and pay fees in exchange. Operating leases are one 
of the most common methods of off-balance-sheet financing, 
allowing drivers/companies to record only the rental cost as an 
operating expense, which lowers liabilities on balance sheet. 
By de-coupling the battery from the vehicle, financiers have an 
opportunity to factor risks for battery and vehicle separately. 
This can help transfer the risk of maintenance of the battery from 
the owner to the lessor. Leasing payments can be set up in a way 
that includes an option to buy the vehicle, so drivers can become 
owners after a certain period.

For the EV charging infrastructure and battery ownership, 
third-party entities can be part of the model by supplying 
the necessary infrastructure and acquiring and leasing the 
EV batteries to the leasing service providers. The third-party 
entities may also need financing for charging infrastructure and 
batteries, which local financing institutions can provide. 

The city can play an important role by adopting a variety of 
incentives to stimulate private EV uptake, such as tax benefits, 
registration incentives, reducing toll and parking charges, 
preferred charging schemes, and allowing the use of dedicated 
lanes for EVs.

Access to low-cost capital can be facilitated through the creation 
of a risk-sharing facility, such as a loan loss reserve that can cover 
general default or loss due to specific risks (e.g., product failure). 
This reserve can be created at the behest of the government 
and structured to include multiple stakeholders across the 
EV ecosystem through funding mechanisms like grants, risk 
underwriting, debt, equity, debt and equity with first loss 
guarantee, and others.

Im
age: Kindel M

edia on Pexels

Charging infrastructure will be necessary to support the ambitious EV transition of Bangkok.
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MODEL FOR LEASING AND 
INCENTIVES FOR EVS

Funding for
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Maintenance and Charging Fee

*Potential for a risk sharing facility
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Leasing Fee
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Private EV
(Drivers or

Companies)

Figure 14: Model for Leasing and Incentives for EVs.

Note: EV = electric vehicle; DFI = development financial institution; LFI = local financial institution.
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Lending Through Local Financial 
Intermediaries
Banks can offer financing options to private buyers looking 
to make low-carbon purchases, such as EVs, rooftop solar 
panels, and green homes (mortgages), as well as green building 
construction finance for developers. These financing options can 
be paired with other incentives offered by the city.

Box 4 shows the case of rapid scaling of green buildings in 
Colombia, in which IFC worked with the Colombian Chamber 
of Construction (CAMACOL) and Bancolombia to support green 
building construction and mortgage finance. Lessons from this 
case inform initial recommendations for how the public sector 
could work with local financial intermediaries to scale up green 
actions:

•	 The city can offer green building incentives to encourage 
voluntary certification that the banks can use to offer green 
financing.

•	 The city can endorse a green building certification with 
third-party verification, such as EDGE, and embed it in the 
building permitting process as an alternative compliance 
method to meet and exceed energy and water efficiency 
codes.

•	 The city can adopt a variety of incentives to stimulate green 
building growth in local communities such as regulatory 
flexibility or benefits for green buildings (i.e., extra floor 
allowance), expedited or reduced permits, net metering, and 
lowering parking costs for EVs.

•	 The city can partner with local banks to help them launch 
green buildings and EV financing investment programs via 
public advocacy campaigns, technical assistance for 
developers, and capability-building programs.

DFIs could offer financing for banks, along with risk sharing 
facilities with potential blended finance, to scaling up low-
carbon public and private investments.

Sources: Andrade, 2021; IFC’s EDGE data.

Box 4: Case study showing how local financial intermediaries enabled the rapid scaling of green buildings in Colombia.

CASE STUDY:
Rapid scaling of green buildings in Colombia

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.

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.
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Green City Charter
A Green City Charter can bring together key ingredients to 
accelerate climate action in the private sector. The Charter 
aims to build a broad network of climate-smart businesses 
and organizations, of all sizes and from all sectors, that are 
committed to achieving the city’s GHG reduction targets. 

A Green City Charter is a three-way partnership between the 
city, private companies, and fi nancial institutions (Figure 15). 
It can be collaborative framework for decarbonizing buildings 
and businesses and scale up fi nance for green city climate 
action. The city acts as convenor to bring together private sector 
actors, create incentives, and set reduction targets. The city 
and development partners can off er support and guidance to 
committed parties in sectors such as energy, transportation, 
water, and waste, in collaboration with banks and industry. 

The private sector participants commit to reduction targets, 
identify eff iciency improvements, and benefi t from savings. 
Financial institutions can then fi nance the identifi ed energy 
improvements through products such as green mortgages and 
green construction fi nance.

Box 5 shows an example Green City Charter from London.

Page 38

GREEN CITY CHARTER

City
Creates targets and
favorable policies

Banks
Provide finance
to private sector

for green city
solutions

Private
Sector

Commits to targets
and benefits from

GHG savings

Green City 
Charter

 Figure 15: Model for a Green City Charter.

Note: GHG = greenhouse gas.
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Source: City of Westminster, 2023.

B ox 5: Westminster (London) Sustainable City Charter.

• 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 fl eet, 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.

CASE STUDY:
Westminster, United Kingdom

FINAL MANUSCRIPT – June 2024 
41

Box 5: Westminster (London) Sustainable City Charter.

Source: City of Westminster, 2023.

Im
age: Anantachai Saothong on Unsplash

Wat Arun Ratchawararam Ratchawaramahawihan.
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Fi gure 16: The distribution of Bangkok’s green investment opportunity (approximately THB 890 billion) presented two ways: a) by sector, and b) by potential 
financing mechanism.
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The Bangkok CIOD identifi es 23 investment opportunities 
spanning four sectors of analysis: built environment and 
energy, transport, solid waste, and water and wastewater. 
The investment volume totals THB 887,184 million (USD 24,200 
million), plus large rail projects led by other agencies, which are 
an additional THB 1,690,560 million (USD 46,020 million). If fully 
implemented, these investments could collectively contribute 
21% GHG reduction towards Bangkok City’s climate change 
mitigation targets. 

A summary of the investment opportunity by sector is shown 
in Figure 16a. About 23 percent (THB 207,648 million) of the 
total investments are considered direct cost measures; that is, 
fall to the responsibility of BMA and its agencies. These include 
greening and solarizing public buildings, technologies to extract 
value from waste, and water and wastewater upgrades. The 
remaining majority of the investments, 77 percent (THB 679,536 
million), depend on individual residents, businesses, and others 
in the city making decisions about incorporating low carbon 
technologies into their homes, buildings, and transportation 
choices.

In terms of GHG impact, there are about 7 measures that stand 
out with the highest contributions. High impact items on the 
built environment and energy side include a city-wide solar PV 
program and greening of private buildings with energy eff iciency 
upgrades. Mechanisms such as on-bill fi nancing and mobilizing 
fi nancing through green city charter commitments can help 

spur these investments. The extension of the BTS and MRT will 
help expand public transportation off erings, while fi nancing 
and incentives for EVs can encourage the transition towards 
electric mobility. Finally, new waste management technologies, 
including composting and anaerobic digestion for organic 
waste, waste-to-energy, and recycling, will help avoid the GHG 
emissions associated with landfi lls. Taken together, these 
measures will contribute to nearly 90 percent of the emissions 
reduction potential and can be considered priorities for future 
implementation. 

The private sector will play an essential role in ensuring Bangkok 
City reaches its climate targets. A summary of the investment 
opportunity associated with diff erent potential fi nancing 
mechanisms is shown in Figure 16b. Even for some direct 
cost measures, such energy eff iciency in municipal buildings, 
solar energy, and waste management, BMA can engage the 
private sector through innovative delivery models. For some 
types of direct investments, working with the private sector 
through mechanisms such as PPPs and energy performance 
contracts can help reduce fi nancial risk and free up BMA’s other 
resources. Given the importance of mobilizing private investment 
towards green city actions, BMA will also play an important 
role in convening stakeholders, providing incentives, and 
educating residents and businesses about green city fi nancing 
opportunities.

Summary and Conclusion
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Appendix: APEX City Data
This Appendix shows the city data and assumptions underlying the CIOD analysis. Most data were provided to IFC by BMA,  
as specified.

General City Information

Data Value Notes and Reference

Resident population 5,494,932

National Statistics Office 2022
Annual growth rate (%) 1.43%

Commuter population (non-resident) 2,753,400

Population at working age, 
15-74 years old (%)

80.2%

Persons per household in urban areas 3.68 Estimated with data provided by BMA
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Built Environment & Energy

Data Value Notes and Reference

City area (km2) 1,563.99 National Statistics Off ice 2022

Length of streets (km) 1,771 Department of City Planning and Urban Development, 
BMA

Number of streetlights 17,710
Estimated based on global average of lights per km of 
street length

Number of traff ic light sets 886

Area of parks and green spaces (km2) 4.9 Green Parks Report, BMA

Area of forest canopy (km2) 333 National Statistics Off ice 2022

Total building area (million m2)

Retail  16.50 

Estimated using Google Environmental Insights Ex-
plorer, Bangkok Land Use and Zoning Maps

Off ice  26.42 

Hotel  9.85 

Health  3.99 

Education  14.17 

Institutional/Assembly  7.25 

Warehouse  0.80 

Transport  0.40 

Residential

Apartments  144.87 

Homes  139.30 

Average building area per person (m2)  66.16 Calculated with 2022 population

Area of municipal buildings (m2) 21,633,500 Estimated using Google Environmental Insights 
Explorer, Bangkok Land Use and Zoning Maps

Appendix: APEX City Data

Value

1,563.99

1,771

17,710

886

4.9

333

 16.50 

 26.42 

 9.85 

 3.99 

 14.17 

 7.25 

 0.80 

 0.40 

 144.87 

 139.30 

 66.16 

21,633,500
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Data Value Notes and Reference

Building energy consumption 
(kWh/m2/year)

Retail 150

Adapted from IFC’s EDGE tool

Off ice 105

Hotel 260

Health 250

Education 110

Institutional/Assembly 105

Warehouse 100

Transport 100

Residential

Apartments 50

Homes 55

Energy Source (%)

Grid Electricity 95.5%
Calculated with data provided by MEA, BMA, CIRIS 
GHG Inventory 2020

Local heat sources 4.5%

Energy emissions factors (kgCO₂e/kWh)

Grid electricity 0.597
Calculated with data provided by MEA, BMA, CIRIS 
GHG Inventory 2020

Local heat sources 0.22

Value

150

105

260

250

110

105

100

100

50

55

95.5%

4.5%

0.597

0.22
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Transportation

Data Value Notes and Reference

Average trips per day per resident 2.52

Estimated with data provided by BMAAverage trip distance (km) 22

Working days per year 303

Modal split by passenger-kilometers (%)

Automobile 38%

Calculated with data provided by BMA, Metropolitan 
Bangkok transport studies from JICA 

Motorcycle 19%

Bus, BRT 37%

Metro system 6%

Ferryboat <1%

Bicycle <1%

Walk <1%

Transit ridership (passengers/day)

Bus, BRT 556,375

Traff ic and Transportation Department, Bangkok 
Metropolitan Administration 2023Metro system 1,396,643

Ferryboat 122,385

Transit infrastructure

Number of buses in fl eet 6,308
Traff ic and Transportation Department, Bangkok 
Metropolitan Administration 2023

Length of metro system (km) 276

Average occupancy rate (passengers)

Automobile 1.8

Estimated based on national/regional averages
Motorcycle 1.4

Bus 47.5

Metro system 123.6

Value

2.52

22

303

38%

19%

37%

6%

<1%

<1%

<1%

556,375

1,396,643

122,385

6,308

276

1.8

1.4

47.5

123.6
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Data Value Notes and Reference

Number of vehicles in fl eet

Automobile 6,947,904

Department of Land Transport, Thailand 2022

Taxi 83,262

Motorcycle 4,197,486

Moto-taxi 79,582

Microbus / Shuttles 232,000

Annual growth in private vehicle ownership (%)

Automobiles 6.84%
Estimated based on national/regional averages

Motorcycles 1.3%

Annual rate of vehicle retirement/obsolescence 
(%)

Automobiles 5.0%
Estimated based on the global average

Motorcycles 5.0%

Average vehicle eff iciency (km/L)

Automobiles 9.09

Estimated based on national/regional averagesMotorcycles 56.11

Bus 5.27

Appendix: APEX City Data • Transportation

Value

6,947,904

83,262

4,197,486

79,582

232,000

6.84%

1.3%

5.0%

5.0%

9.09

56.11

5.27
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Waste

Data Value Notes and Reference

Municipal solid waste generation 
(t/person/year) 0.41 Carbon Disclosure Project Report 2022, BMA

MSW composition (%)

Organic waste 49.9%

Solid Waste and Sewage Management Off ice, 
Department 
of Environment, BMA

Paper and cardboard 11.3%

Wood 4.8%

Textiles 5.5%

Rubber and leather 1.4%

Plastics 19.8%

Metal 1.3%

Glass 1.5%

Other 4.5%

Organic waste composition (%)

Food waste 91.2% Solid Waste and Sewage Management Off ice, 
Department 
of Environment, BMAOrganic waste 8.8%

Waste treatment (%)

Compost 15.8%

Policy and Planning Division, Department 
of Environment, BMA

Landfi ll 52.9%

Incineration 3.3%

Recycling 22.2%

Other 5.8%

Recycling composition (%)

Paper and cardboard 24.8%

Estimated based on country/regional data

Wood 10.5%

Textiles 12.1%

Rubber and leather 43.3%

Plastics 3.1%

Metal 3.3%

Glass 2.9%

Value

0.41

49.9%

11.3%

4.8%

5.5%

1.4%

19.8%

1.3%

1.5%

4.5%

91.2%

8.8%

15.8%

52.9%

3.3%

22.2%

5.8%

24.8%

10.5%

12.1%

43.3%

3.1%

3.3%

2.9%
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Water

Data Value Notes and Reference

Municipal water consumption (MLD) - system 
input/bulk 2,582

Sustainability Report, MWA 2021

Potable water (%) 100%

Average consumption per person (L/day) - bulk/
population 470

Industrial water consumption (MLD) 166

Unaccounted-for water losses (%) 33.1%

Water source (%)

Groundwater 0%

Sustainability Report, MWA 2021

Surface water 100%

Desalination 0%

Recycled wastewater 0%

Rainwater capture 0%

Wastewater treatment

Wastewater fl ow (MLD) 3,455 Adapted from Sustainability Report, MWA 2021

Treatment type (%)

Septic tank 56%

Environment Department, BMAActivated sludge process (ASP) without AD 44%

Untreated sewer (discharge into water) 10%

Value

2,582

100%

470

166

33.1%

0%

100%

0%

0%

0%

3,455

56%

44%

10%

Appendix: APEX City Data
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APEX
An innovation of IFC, APEX supports cities in

emerging economies to accelerate the implementation

of ambitious and transformative policy actions and

investments that significantly contribute to transitioning

to low-carbon and resource-efficient growth pathways.

The platform leverages the APEX Online App, which helps

cities to quickly assess the most cost-effective ways

to incorporate measures into their investment and

policy pipelines.

www.apexcities.com

IFC
IFC is a member of the World Bank that focuses

on private sector development. Working with partners

in more than 100 emerging markets, IFC invests,

advises, and mobilizes resources from others,

creating opportunity for clients in a broad range

of industries. Standing between the public and

private sectors, IFC brings market-based solutions

to respond to the challenge of creating low-carbon

economic growth.

www.ifc.org


