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Accelerating the financing of the low carbon economy — the

curve of change and roadmap to a low carbon bank of 2030
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e Have a passive mindset, where the ¢ Collaborate with others to create shared visions of a ¢ Have stimulated the low carbon pipeline at scale
bank is waiting for others to move first low carbon future and its attractiveness « Scaled pioneering practices
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Green financing is to increase level of financial flows (from banking,
micro-credit, insurance, and investment) from the public, private and
not-for-profit sectors to sustainable development priorities. A key part
of this is to better manage environmental and social risks, take up
opportunities that bring both a decent rate of return and
environmental benefit and deliver greater accountability

UNEP

F919naN AN [ASY Renewable energy
ANSINTTTNUNN  Energy efficiency
« Pollution prevention and control
« Management of living natural resources and land
use
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Green
financing

Business

Government

Citizens

Financial share
Technical
innovation
Managerial role
Local knowledge
Backward and
forward linkages

* Regulatory

framework

* Institutional setup
« Tariff designing

Subsidies and
guarantees
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Debt structures

* Covered bond

* Senior unsecured
¢ Hybrid bonds

¢ KPl-linked bonds
* KP| Schuldschein

Marketing themes of bonds:
* (Green, Blue, Transition, Sustainability
or Climate Action

Investment Funds
e Carbon offsetting fund
* Structured fund — development finance

structuring via
capital markets

increasing
their own lending

capacity

Green securitisation

Synthetic Risk Transfer
Green bond issuance

taking direct risk
exposure with
clients

Venture Capital

Sponsorship

Crowd funding

funding

innovations

Green loans (use of proceeds loans)
* Green mortgages

Green revolving facilities linked to sustainability

» Sustainable-linked loan
s FSG-linked loan

* Positive incentive loan
¢ Impact loan

Green asset finance

Green project finance

Blended finance
* For renewable projects
¢ For energy efficiency

Specific pot for clean growth lending

Synthetic Power Plant

01120551 Green Agribusiness
https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf



Green financing

01120551 Green Agribusiness



208 2. unaeldunuFiiea (Green Financing)

KASETSART
UNIVERSITY
mmmm Green bonds Social bonds .
ety bonds o e Global green and non-green finance
 bilon mmmm Sustainabilty-inked loans
275
250 $ 247 bilion 10000,000
Finance
225 t % . Green finance
- $ 196 bilion - 000,000
175
150 . —
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
125
$ 113 bilion .

100 — Global green finance
75
. $ 57 bilion

400,000

$ 40 bilion Sonde
25
$ 5 bilion $ 15 bilion l - M -
0 - 200,000 . PE
2012 2013 2014 2015 2016 2017 2018
. 1 H — |
https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf O e e i 2015 2016 2017 2018 2013 2030 2001

https://www.thecityuk.com/media/lOlhnctn/green-finance-a-quantitative-

NV
D/\' < E 2025 01120551 Green Agribusiness assessment-of-market-trends-1.pdfz 9

KASETSART UNIVERSITY



KU YAAIN15DDAASIFISHILNDDYSABAILIAADNYDINNLAN

(WHAIUADARNSANST)

KASETSART
UNIVERSITY

582.5

303.0
269.1

158.7  169.0

85.0
36.7 45.5

487.2

415.0

2014 2015 2016 2017 2018 2019 2020 2021

Source: Climate Bonds Initiative, Krungsri Research

D/\ \ E 2025 01120551 Green Agribusiness

sssssssssssssssssss

2022

9M2023



KU Green Financing

KASETSART
UNIVERSITY

Global public vs private green bond issuance
Global green bond issuance
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Green venture capital

Green pure venture capital investment comprised the lion’s share (64.6%) of private equity and
therefore was the biggest driver of trends in the wider green private equity market. Pure venture
capital investment was volatile over 2012-21, with large increases in 2017 and 2019 followed by

declines in 2018 and 2020.
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ESG funds have grown steadily over the past decade and have exhibited
particularly strong growth since 2020. According to data from AFME, “ESG
equity funds continue to be by far the largest fund asset class, over three
times larger than fixed income”.
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NV
(ONRE 2025

KASETSART UNIVERSITY

Using our definition, we find that green finance has experienced
dramatic growth over the past decade from a low base, rising from
$5.2bn in 2012 to $540.6bn in 2021. Nevertheless, it remains a very
small part of overall financing activity.

Green finance remains heavily dominated by green bond issuance;
green bonds accounted for fully 93.1% of total green finance (using
our definition) globally over 2012-21. Global green bond issuance
increased from $2.3bn in 2012 to $511.5bn in 2021. Cumulatively,
global green bond issuance totalled $1.4trn over 2012-21.

Global green lending has grown rapidly since 2017 (the first year for
which comprehensive data are available); nevertheless, green loan
activity remains limited and is concentrated in the syndicated loan
market.

Global green IPO activity has been volatile in both volume and value

terms over the past decade. Meanwhile, green private equity market
activity was stronger in the second half of the decade under
consideration than in the first half, and was dominated by pure
venture capital activity.

nﬂﬁ

THE GREEN FINANCE MARKET HAS
GROWN FROM 55.2BMN IN 2012 TO

$540.6BN

IN 2021

GLOBAL GREEN BOND ISSUANCE
INCREASED FROM $2.3BN IN 201270

$511.6BN

IN 2021
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THE UK FINANCIAL SECTOR ISSUED

$28.9BN

WORTH OF GREEN BONDS
OVER THE PAST DECADE

EUROPE ACCOUNTED FOR AROUND

50%

OF GLOBAL GREEN LENDING OVER 2017-21
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Green finance in numbers in 2021

GREEN BONDS ACCOUNTED FOR FULLY

93.1%

OF TOTAL GREEN FINANCE
GLOBALLY OVER 2012-21

UK GREEN BOND ISSUANCE
GREW FROM $1.1BN IN 2012 TO

$37.4BN

IN 2021

i

OVER THE PAST DECADE 23
UK COMPANIES RECEIVED GREEN PRIVATE EQUITY
INVESTMENT AND 28 UK PRIVATE EQUITY INVESTORS
INVESTED IN GREEN BUSINESS
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GREEN IPOS GLOBALLY OVER 2012-21
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m Green market capitalisation (as of 31 December 2021), % of
global total
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Our indicative analysis of green equity market capitalisation uses valuations on 31 December 2021. The results show

that—unsurprisingly given it has the world’s largest equity markets overall—the US had the world’s largest green
equity market, accounting for 61.2% of the total. The US and China had the lion’s share of the global absolute green
market capitalisation value, accounting for nearly 79.6% of the total.

Thailand g—, Figure 28: Green market capitalisation as of 31 Decemnber 2021, % of total market capitalisation
kY Source: TheCitylUK analysis based on data from Refinitiv Workspace
Portugal "‘1‘1 —® New Zealand
Germany N\ g Denmark 702,938.0 30,758.6 44
Canada @_'g Portugal 87,310.2 24,788.9 28.4
India Thailand 599,789.8 24,724.2 4.1
Hong Kong New Zealand 128,872.0 24,090.4 18.7
Norway 446,536.2 14,681.2 3.3
Philippines 278,981.0 10,533.4 3.8
United States Peru 11,479.5 21349 3.0
China Estonia 6,049.6 1,212.8 20.0
Bosnia and Herzegovina 3,271.5 2371 1.2
Republic of Serbia 3,763.0 163.9 4.4
United States 57,520,981.2 1,491,569.1 26
China 15,429,800.8 448,522.2 29
N/
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KU Green IPOs 2012-21
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Green IPOs by country, % of global, 2012-21 Green IPOs as a % of total IPOs, 2012-21
#® Hong Kong
Brazil -—1\\ o Other

New Zealand

Germany 63,3253 5,440.3
Thailand @ Spain 39,963.2 2,309.1 5.8
France @.__ United States France 40,6512 1.9799 49
New Zealand 11,814.2 1,417.4 12.0
India @ Brazil 55,751.6 1,149.4 2.1
Ireland 8,168.7 314.0 38
Spain Vietnam 5,746.9 308.2 5.4
Estonia 546.4 203.6 373
Mozambique 53.7 53.7 100.0
Germany Serbia 7.4 73 98.4
United States 892,126.1 17,747.8 2.0
China (mainland) 1,361,394.9 13,252.1 1.0

China (mainland)
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(§] Green private equity investment by country of
investee, 2012-21

UNIVERSITY

Green private equity investment flowed almost entirely into the US,
China and Canada, with these three countries accounting for almost
80% of total green private equity investment over 2012-21. The US
alone accounted for 40% of the global total. UK-based companies

received 1.2% of global green private equity investment.

Spain ® United Kingdom
Germany @, | —® Hong Kong
France @ \ \ Other

Philippines &

India United States

Canada &

China (mainland)
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China and Canada also feature prominently when green private equity investment is
considered on a relative basis. Green private equity investments channelled to UK
companies represented less than 1% of total private equity investments directed to
the country.

Figure 32: Green private equity investment as a % of country total private equity investrent, 2012-21 (investee country)

Source: TheCityUK analysis based on data from Refinitiv Workspace

oy e e e

China (Mainland) 470,332.6 15,037.3

Canada 151,558.7 4,152.2 2.7
India 167,638.1 3,618.4 2.2
Philippines 3,767.8 1,663.2 44.1
Spain 35,087.0 903.1 2.6
Hong Kong 18,3121 599.0 3.3
Brazil 28,684.7 560.6 2.0
Belgium 6,947.2 116.3 1.7
Romania 309.2 17.5 5.7
Guatemala 8.0 3.0 100.0
United States 1,757,440.6 20,196.6 1.1
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KU Green private equity investment by country
of investor, 2012-21
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The same countries feature prominently when considering the
sources of green private equity investment. The US alone accounted
for 60.1% of total green private equity investment over 2012-21. These
figures likely reflect the extremely mature state of the US private
equity market overall. UK investors accounted for 2.2% of global green
private equity investment.

Australia @
1'._. Brazil

Hong Kong
"nﬂ Other

United Kingdom &

Philippines

France @
Singapore @-

China (mainland) & United States

Canada
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Private equity investors in the Philippines and Costa Rica appear to have been
particularly interested in green ventures over the past decade, although the total
value of their investments was negligible. Private equity investors in Canada, the US
and China chanelled 2.4%,1.3% and 0.9% of those countries’ total private equity
investments into green ventures. Canada stands out in this regard; its green private
equity investment was six times smaller than the US'’s, but its total private equity
investment was 11 times smaller.

Figure 34: Green private equity investment as a % of country total private equity investment, 2012-21 (investor country)

Source: TheCityUK analysis based on data from Refinitiv Workspace

e e e e

Canada 180,090.5 4,299.2

Singapore 78,938.2 2,300.0 2.9
France 73,1702 1,936.4 26
Philippines 1,519.4 952.3 62.7
Brazil 7,902.3 546.3 6.9
Netherlands 12,566.0 229.2 18
Belgium 3,995.5 194.7 49
Finland 24749 65.1 2.6
Norway 1,442.2 29.2 2.0
Costa Rica 20.9 12.0 57.5
United States 2,002,649.7 25,608.4 13
China (mainland) 350,655.4 3171.2 0.9
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KU Green venture capital investment by country of
investor % of global total, 2012-21
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Green pure venture capital investment comprised the lion’s share What limited green venture capital investment does take
of private equity (64.6%). The receipt of green pure venture capital place is sourced almost entirely (nearly 90% of the global
investment showed even more geographical concentration than total) from US- and China-based investors.

private equity investment overall, with the US and China
accounting for nearly the entirety of global green venture capital

investment.
ndia Sweden N
France @ \ _ ew Zealand
_ _ ® Switzerland France ® Canada
United Kingdom \\ ljr—e Belgium Germany @—, | —® Netherlands
Germany @ \ I Other Hong Kong E“x - other
Canada @ ‘gl United Kingdom A '
Australia |nvestor
Investee

China (mainland)

United States Unitad States

China {mainland)

N
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@ Green finance markets
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Debt

On a cumulative basis over 2012-21, China and the US had
the world’s largest green bond markets, representing
issuance over that period. France and Germany were also

significant players, representing 10.3% and 10.1% “

FI(_JUI-' 22: Green bond issuance as a % of cnuntry’s total bond issuance, 2012-21

respectively Sweden 877,096.2 57,768.6

Norway 408,411.3 28,280.3 6.9
China (PRC) Chile 131,522.0 9,876.0 7.5
Poland 70,805.8 5,653.0 8.0
Other Czech Republic 38,207.9 3,726.0 9.8
United States Mauritius 5,709.8 1,835.0 32.1
Iceland 15,2853 1,252.0 8.2
Serbia 15,000.5 1,155.9 7.7
Georgia 4,112.1 750.0 182

Spain & F
rance Liechtenstein 42856 708.8 16.5

Japan @
Sweden China (mainland) 15,969,424.4 186,546.7 1.2
United Kingdom @ Germany United States 26,422,379.9 160,140.1 0.6
(s
Luxembourg Netherlands
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QﬂﬂimﬂﬂﬁmLuuqﬁﬂ@maﬂaﬂﬁmL‘Uu Asiaand Australasia oo
UATEADAILIARDU Europe 28.3% 20.5%

. \ 53.4%
2. FuLEalms9n1s (Project finance) LT

usmamwﬂﬁawuiu‘ﬂm\‘mﬁmurmaam y
uum%muawmwﬂ A UAISALENLIY

UIU
Source: The City UK, Krungsri Research
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HaanmsIdAnsul/ fuasudulta AAAN nguszaaA
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f11A"7 Skandinaviska Enskilda Banken 2 Wuduels £U1A13 SEB sZANNUANENISANAAHNaa WS
13a SEB (Us=u1tu 7.6 MAuUA1L ) awondaylldlasanisdundasmyuiney
i 1
(1szinAanLaL) (nﬂa@hmmhﬂ 2565) (Renewable Energy) L1 WAIITUAN WALMIUUT ATUAS

Uanadraniduiinsivdiwandan (Green building) uas
B d; 1 L 1y 1 -r:-' =4 -=i
AuENT 1w nsdantsthasnadaiu n1sauaadn
aza1n'” Tl 2565 Tasansnldfunisdnassiiunu
anunrnannislassitgaifueulaeenloAineuwii
(C0O2e) 18 1.2 Aufu wazdunsodaelszudanasanu
1#n1 3.3 inzams-i9 L

Uadu walred Aaslalsiu 1.4 Wuaunesanfandy AwTasunedwandan (Syndicated green loan) gn

(Us=zin ﬁﬁjﬂu] (5.1 uﬁjuﬁﬂumﬂ) Wl lunsaivayunisidauasimunaIun W
Unsanansiiuaue (Zero-emission vehicles)
daulszneuaassmusud v uazunRInIsSBuvEe
lazanz (Initiative) FiRandasiuanuiunatmig

1

4 .
Arguan’” T9suIA1e MUFG uas sU1A19 Mizuho i
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A How to scale low carbon financing

KASETSART
UNIVERSITY

Emissions associated with oil supply globally, per barrel Green bond use of proceeds, emerging markets, 2018

200 . Refining
Buildings Tansport
B Transport Water
I Flaring and
3;' venting CO,
o 100
% s Enegrgy for
- extraction
50

| owest Global Highest
10% Average 10%
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the role of the bank

KASETSART
UNIVERSITY
Shared vision
Clients
Clients buy in
to, and align
with, the low
carbon future
Bank Capital provided by
banks, capital markets,
Banks are an development finance
intermediary for capital institutes, philanthropic
. sources or via
and expertise e
support. A shared
vison can lower
capital cost.
Experts Capital
N https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf

01120551 Green Agribusiness
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Key stakeholders in the TLFF transaction and

Mobilising long term
international capital to finance
commercial projects with
positive environmental and
social impact like preventing
deforestation and reducing
forest burning.



(§] Three methods for banks to channel capital into the
asErsanT low carbon economy

UNIVERSITY

Financing Pricing Extension of the

and externalities bank’s business
intermediation using innovative and operational
activity products remit

Electric arc furnaces Carbon capture with benefits, e.g. Encourage consumers to change
Renewable energy supply, including reforestation habits

bio based Using carbon offsets to incentivise Encourage clients to optimise
Shipping fleet overhaul sector transitions operations or train employees

Act as a virtual power plant to speed
up penetration of renewables

Offer electric-vehicles-as-a-service to
transition automotive sector

Utility-scale battery storage

Near-commercial renewables, e.g.
floating solar

Micro-grids

More efficient industrial assets or
processes

Water management

Greener buildings

Electrification of heating and industry
Transitioned agricultural practices

Facilitating symbiosis, e.g. district
heating

https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf, p 28

NV
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https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf
https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf
https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf
https://www.cisl.cam.ac.uk/system/files/documents/bank-2030.pdf
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(Green Investment) (1211 8au
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Energy efficiency

¢ Buildings

* Transport

¢ Industry and production

Food, Agriculture and land use
* Agriculture and food production

* Food production and management Infrastructure
Forestry and land management Total e Rail
* Energy transmission and distribution

USD 3 trillion

* Water
1.8 * Telecommunications
Renewable energy 0.4 Climate adaption and mitigation
» Solar *  Water management and pollution control
* Hydropower
* Wind
* Bioenergy and others

Source: DBS Bank, Krungsri Research
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35,745

33,366
29,600 28,700

23,000

6,850

2018 2019 2020 2021 2022 2023
HUIY: ATUVIN

Source; ThaiBMA
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Wastewater Management) waz 5) ANUNTTTUSINAZBA (Clean
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AulTaLNaALINR BN
= g == c%’ o o 9 o = =3 c‘-: c!: cxl o cxl o 1 9
UTHNDATA WWALNAAY A0 (MWL) 3,000 §11117 SCGP ikunuaindumaLnadwIndas lilaminndndounisld
2 2 1
58 SCGP IRLNANARVILIMAZ TR NA MWL AAN 1T U aa R 1 a1
nszan wazdadsunisidnassuetiniitlszananan tnaauiang
ngerzag seLiug Wiaumasinanaun SCGP
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Source: KrungsriResearch

D/\ \ E 2025 01120551 Green Agribusiness

KASETSART UNIVERSITY



KU 29AU5ZNDUDINIZDDATATIHITHIL
LWDBYSNBEILINADY

UNIVERSITY

NaNANTATIESHHELNDDNSNBFWIAGDHN (Green Bond Principle: GBP) 124 #11ANAANANY

serI19Useine (The International Capital Market Association: ICMA) Usenavuaag

1) 909 ﬁsumﬂummstmwwimumﬂmssumwu (use of proceed)

. msw@m\mwummmL\m%u‘wfmsm@assiﬂqﬁﬁwsiwuiuimmwswmmammLﬂuiﬂi\‘m'ﬁmua\‘im@aam
(Green project) mwm@mwm%u@mu%aﬂmimwms%umaausﬂwmufmaam TayAnesey
1A Lamf‘fﬁmaﬂmsmsaaﬂmwmi%u

2) ﬂﬁwﬁﬁuﬂﬁﬁﬂtﬁuﬂ’l‘iﬁiuwuwaLLauﬂﬂLaBﬂIﬂ‘ix‘lﬂ’]‘i (process of project evaluation and selection)

. mwc-mmuwuma\‘mLLWZ%uﬂaWummmﬂswmumswmsm@mamma\ﬂmqmswa%mua@assmwu
amaﬂswaqmmimqmsmumu;maam sama\‘mswmumswimwuLLawmmsa@msmmLam@'m
Faundu

3) msusmswmswuw‘immmwsmuwu (management of proceeds) |

©  H5EAURUNUAITU N‘LL‘VI‘LMZ@S‘JJQ@HSSLLEJF\L‘U‘M‘UﬂJﬁEJBEJ (Sub-account) ig1usadaaNl@an nsu

lassmsiindanndanlng iy
4) A1951Y9UNA (reporting)

. msw@mmu‘wu%mma@mswmmms"ﬁﬁNumw@wufﬂmasnmmmmmmﬁmua\ﬂmqmﬁmmLuumsm
Tunpuln SIS LAY AAIATD sfmmﬁa\‘imﬂmsm@meamamauam

O EE Lamms@@aimuwusﬁwLLﬂIﬂsqmsmamLLfmaammmmaﬂswwmumLL’J%@@JQWI@S%WSY%LL@
asTlauni19:dnssRE S UATU LS 1LY

Source: Green Bond Principle, Krungsri Research
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