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Green agribusiness value chain. Agricultural production that considers
animal welfare and consumer safety. Standards for safe food
processing. Strategic sourcing. Agriculture branding and retailing.
Voluntary sustainability standards. Government interventions.
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No. of Disasters = Number of reported natural disasters (LHS) Degree Celsius
Global average temperature anomalies relative to 1961-1990 (RHS)
500 1.2
450 A 1.0

400 0.8
350 JL[ 0.6
300 ‘ 0.4
250 \rh\/ 0.2

200 0.0
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0 -0.8
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Source: Our World in Data, KrungsriResearch
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Asia
Asia USS 1,654 bn
815,000
Total deaths Economic Losses
1,367,000 USS$ 4,013 bn
Americas Americas
265,000 USS$ 1,977 bn
Europe
216,000 Europe
USS 329 bn
Africa Africa
71,000 USS$ 53 bn
Source: Emergency Events Database (EM-DAT), Krungsri Research
N/ https://www.krungsri.com/th/research/research-intelligence/asean-green-finance-2024
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KU Environmental movement
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1863 UK
Air pollution
(Resulting from

1952

London’s great smog

industrial revolution)
1920s 1971
1872 US Rudolf Greenpeace
World’s 1st Steiner’s 2000s
National Park, Biodynamic 1980s Global warming, 2010s
thod . i
Yellowstone Methods Campaigns Bioeconomy Circular economy
(Parks for : :
o against acid
citizens) !
rain
1962 Rachel 1990s
1900 Carson’s Silent Campaigns against Ozone
Conservat;on Spring depletion and
movement. deforestation
(Hunted animals,
indigenous
species, and
birds)
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Impact of movements on businesses

Bottom-up development
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Green Economy

The objective is to achieve environmentally
sustainable development and economic growth.
A

= Carbon Neutrality
* Net Zero Emissions

Green Investment

Climate Change Other Environmental
adaptation & Mitigation Objectives
VS
Green Financial Instruments Players
* Grant ¢ Public
*  Equity * Private (Industry /
* Debt SMEs/ Household)
* Others * International Organizations

Capital Allocation

Financial Institutions

Green Finance

Scope of the Study
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A% How to scale low carbon financing
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Emissions associated with oil supply globally, per barrel Green bond use of proceeds, emerging markets, 2018

200 . Refining
o Buildings Tansport
fransport Water
I Flaring and
3;' venting CO,
o 100
o2 mmmmm Enegrgy for
- extraction
50
Energy
Lowest  Global  Highest
10%  Average 10%
N/

D/\I <= 2025 01120551 Green Agribusiness 17

sssssssssssssssssss



SSSSSSSSSSSSSSSSSSS

What is
Green Business?

01120551 Green Agribusiness



¢ What is Green Business? (TARE
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Why business should be
going GREEN?
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AMUFIAUVDIAAULIBU (Sustainability) SARE
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A Yaynaganuriimenvinliaae “dedin” OARE

Climate
change

duslaryatnidlalaluysedn Consumer
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LARANNADIATRUAN LA SUANS & market Cha“enges

SUIBIHIAIFIUANS pressure

Resource
degradation

Economic

inequality
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K Why business should be going green? OA:E

Building
Brand
Giving a
competitive
advantage

People are willing
to pay more for
green

Contributing to
the Sustainability
of the Planet

Helping
in access to
finance
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. Business implications (from environmental ij\'-E
movement)

CARBON The carbon Q“E’Q
TRUST footprint of this Car on O
O80@ | productnas E U D R credit e

been certified Bm
X times o .
lower than EG-Oko-Verordnung BIODYNAMIC
farm & product
the market DIRECTORY
CERTIFIED | standard

y 4
1|
"'-\.'-Q_HJ—

Il SucCRO

The global sugarcane platform
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(Natural environment)
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Agribusiness

TG

2 mg

mg/x@@“&
& O R ® m gy el
‘(?@X?é% 4;}5(@@
ﬂ%%@ég g o =®Eoe U
w @& “8°H bgo >

FUAILALUTANS
Al usizen
JUAIW

R

Circular economy aANANSENUFILINGDY
Bioeconomy (dlzuaeshlduainua

Green economy aAKRANTENUNANY (FUATWAIE)

2025 01120551 Green Agribusiness



Value Creation
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KU Corporate Social Responsibility (CSR)

“Commitment to improve community
well-being through discretionary
practices and contributions of

corporate resources”

(Kotler and Lee 2005)

NV Source: Kotler, P. and Lee, N. (2005). Corporate social responsibility. Doing the most good for your company and your cause. John Wiley&Sons, Inc. USA.
D/\ < 2025 01120551 Green Agribusiness
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MARKETING .COM

https://www.marketingoops.com/news/csr-news/corporate-social-responsibility/
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& Corporate Social Responsibility (CSR)
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Corporate social marketing

> Corporate philanthropy

l
> Community volunteering

> Socially responsible business practices

/

N/ Source: Kotler, P. and Lee, N. (2005). Corporate social responsibility. Doing the most good for your company and your cause. John Wiley&Sons, Inc. USA.
D/\l \ E 2025 01120551 Green Agribusiness 32
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¢ Cause promotions (FARE
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Corporate social marketing SARE
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A Corporate philanthropy SARE
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A Community volunteering (OARE
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Socially responsible business N
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practices
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KU Corporate Social Responsibility
ABM 1990s

1589 1990s
/\ -

Doing good to look good Doing all we can to do the most good
as easily as possible areas that fit with corporate values
No evaluation thoroughly evaluated

/\/
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KU Corporate Social Responsibility
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1) Increased sales and market shares

- and1f8nd 1infn -> andudanli
2) Strengthen brand positioning (the way )

¢ luamm ANsSULINDFIAY _brand thinks and feels)

AUAINTTULDIVFBNYA . andniBag Fafa > il
HDVLLHAAHDUINTALIN 3) Enhance corporate image
. ‘}’Iﬂ’J‘uuL‘]J'mﬁJWEJ‘YI']\‘lH\‘lﬂﬁJ
. LL&J‘a'uﬂ‘i’IElﬂ‘HaﬂZ‘uaﬂ‘Ylﬂ (what does it believe in) -> an@An
u’a"fﬁi\i LL’%@ﬂSﬁJaﬂ%aam 4) Tncreased ability to attract and retain )
LU LU E LU LUTHHIININ motivate employee )
Eiﬂﬁ)(ﬂ\‘lLLﬁl@‘u . wilneruniile |

5) Decreased operating cost

L4 QU
LI | @n'\s"l?msw ¢1NN9S

6) Increased appeal to investor
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Anthropomorphism Aan1saafnuansanvesaNuluuysd iRLAFan ilduywd Bidesdudad Fawe &9
ing

UIUS55H NHDYFNTDHDY LN ALLE [HIUANINITAMIN ABMANBaIEANIAAIIDIINIIBANANUTFAF TN
ANNSEN D15Uad A5HEAINY 5IU (YT IAMSTTHYDINY B

ey,

& Chula KU

%V-“%? Chulalongkorn University

UKIINnenag
INYASAIANS

* Heineken SINGHA
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Brand personality framework

Brand Personality

Compelence Sophistication Ruggedness

Down-to-earth Daring Reliable Upper-class Outdoorsy
+ Family Oriented « Trendy « Hard-working « Glamorous + Masculine
« Small-town « Exciting « Secure « Good-looking « Western

Honest Spirited Intelligent Charming Tough

« Sincere + Cool « Technical » Feminine
* Real * Young + Corporate « Smooth

Wholesome Imaginative Successful
« Original « Unique « Leader

« Confident
Cheerful Up-to-date
» Sentimental + Independent
* Friendly « Contemporary

NV
(ONARE 2025 01120551 Green Agribusiness

KASETSART UNIVERSITY

Aaker, J. L. (1997). Dimensions of brand personality. Journal of marketing research, 34(3), 347-356.
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« Offered financial incentives

« Reduce operation cost

« Contribute to important social problem (McDonald’s supersize)

« Improve employee health and safety (Coca cola’s HIV program)

« Add important point of differentiation (e.g. Nike)

« Alliances that will strengthen the brand’s positioning

« Improve product quality or performance

« Strengthen relationship with suppliers or distributors (Starbuck’s

training)

o Kotler, P. and Lee, N. (2005). Corporate social responsibility. Doing the most good for your company and your cause. John Wiley&Sons
D/\ \ E 202gnc' USA, p.232. 01120551 Green Agribusiness
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Green Agribusiness: fundamentals



Issues

1. nilagifu manadipenisgsiatnsasiiluinsAudeauLay
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1m15
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ANLLSITHAT ANNUADANYDINS

SN PRI U

4, UszhAun1edsmInaauigdine Jeynilansou AuLaay
INSUUDIFIUIAFDH HIATFINFULIATDH
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ANSHNAANLUNUASAVTIAUNLLASTILIAADH
JUAIN N5 Anuwiiay ansSaad HANY Yunlansau
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[] Organic [] Fairtrade [] Free-range [] Biodynamic [] Carbon credit
[] GAP, Q o - [] Cruelty-free [] GAP, Q [] ESG
[] Biodynamic amf:m@eso m% [] Cage-free [ ] Organic [[] Carbon footprint
[]11SO Sede® SMETA® ﬁrﬁ [] Water footprint

Ethical _:““,:,‘;5%"-;
@ Trading EAN .).5 SAB000
Initiative | “oagoe®
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UTHE DEFINITIVE BOOK ON THE GREENING OF BUSINESSS (ONRE
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AUTHOR OF THE #1 BESTSELLER Emotwmzl Intelligence

and pra om g = CHAD HOLLIDAY, Chairman,

DANIEL C. ANDREW S.

ESTY WINSTON

//\A [-\\, l’—j ‘—~[\
J u \% é... h_ J\a

GOLEMAN

—PAUL HAWKEN, AUTHOR OF THE ECOLOGY OF COMMERCE AND BLESSED UNBEST

THE HIDDEN IMPACTS OF WHAT WE BUY

'N'VlRONMEN 'STRATEGY!TO
~ INNOVATE, CREATE VALUE, AND -
BUILD COMPETITIVE ADVANTAGE

KASETSART
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Voluntary standards SArE

Governments Private & NGOs

N BON

~—* Il SUCRO
Cruelty Free The globed sugarcane platRarm nEs
INTERNATIONAL BIODYNAMIC

farm & product
DIRECTORY

&

WaterSense

@

CERTIFIED CARBON | Thecarbon

Q\T IF/p SUSTAINABLE TRUST | foprintof this
(e o) SEAFOOD
... .‘ product has
I SO www.msc.org been certified
X times
14001 : 2015 lower than
the market
MPR

CERTIFIED | standard

EUDR

Sustainable

ice
Platform

KASETSART

UNIVERSITY




. oo ONARE
Voluntary sustainability standards =~
Seafood Farmed seafood Palm oil Forest
o, 11T FSC
Rice Sugarcane
) 1 eon
SRP
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KU 29814 Safety standards
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Global Food
Safety Initiative

Certification 2?000 J\
FSSC 22000 v

https://www.sesotec.com/na/en-US/resources/blog/how-food-safety-standards-impact-
production

2025 01120551 Green Agribusiness 51



Voluntary sustainability standards =~ -
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Greenwashing e

o o A

. nslinagnsansaaransanislasanlunisasenwinsaifiiuiiben Tasliiaanunse
AwanualfiunsgiBeieianda

+ uiluanudneieuds fenssunsandndarunsasfnsiuoabildiiudasiuiunadouamu
LTUDNED LU

- 9naldnagnsiguasidfdyiluaisanudanansdan

- dauAlynilayaiuaiy

- szyipmAu LN

Lifinangiunesieany (e
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Biodegradable N/

p. -+ _ CANADIAN BEEF. Biodegradable does not always mean QA&J.L
b o NOWSUSTAINABI.Y A - h . . d d b| . KASETSART UNIVERSITY
- SOURCED: u: : OF the environment. Biodegradable just means
v M @ JWES | ~_ thatthe product can decompose over time; but
e JWEST FAR v LA it doesn’t necessarily mean it will be quick or

clean.

/GETITOUGH , ‘BE KINDER T Environmentally Friendly

onsTAINS T THE PLANET

P hatural This is one of the most damaging greenwashing

terms. The term ‘environmentally friendly’ has

DIRT IS 600D |

almost no legal basis and can be claimed for
even the weakest reasons.
Misleading Trustworthy
THERECYLCE This symbol is used to encourage La bElS Certifications

MARK people to recycle wherever possible

Locally grown/organic/sustainably sourced

HE GREEN Bl e plannite S Comermion There can be many social and environmental benefits to
indicates thatth fact h . .
DOT et et g — - locally-grown food. It often involves fewer food miles,
recycling the packaging ( ’ .
BIO g for example. But locally grown doesn’t necessarily mean
FORTRASE FAIRTRADE better for the environment. It is possible to be locally
THEMOBIUS | Thisis theintemationalrecycling - grown and also produced in a way that harms the land
symbol and it indicates that a product | &‘ 4 .
LOOP can be recycled. and spews out greenhouse gases, such as growing non-
! eco §
native species in__environments that are wildly
unsuitable.
THEMOBIUS | The percentagein the centre shows . V
LOOPWITHA the amount of material that is \ ’ y
PERCENIAGE e Earth Friend| RX
¥ crueltyfree

https://www.zerosmart.co.uk/post/twelve-examples-of-greenwashing

KASETSART

UNIVERSITY


https://scienceline.org/2020/05/why-eating-local-isnt-always-best-for-the-environment/
https://scienceline.org/2020/05/why-eating-local-isnt-always-best-for-the-environment/
https://scienceline.org/2020/05/why-eating-local-isnt-always-best-for-the-environment/
https://scienceline.org/2020/05/why-eating-local-isnt-always-best-for-the-environment/
https://www.zerosmart.co.uk/post/what-is-regenerative-agriculture
https://www.zerosmart.co.uk/post/what-is-regenerative-agriculture
https://www.zerosmart.co.uk/post/what-is-regenerative-agriculture
https://www.zerosmart.co.uk/post/what-is-regenerative-agriculture

Cradle ! GHG carbon
cccccc ting

[ J UPSTREAM
L l fe C y C I e MATERIAL
SUPPLY
CHAIN ’
A t | N6 EMISSIONS Z;JV'ALUECHA.N
wopete 4
‘/m =y Inw»ar'd;/l)tick % §
« Life Cycle Assessment (LCA) @pnszuiunislgliunis s AR :
UL UNANTENUADFILIANDUUDINFANUTNETDUTAT AaLLF ECR B A
fumpunsudnllaudennsmaansorasndsanlinuasasu 52 S
¢ ANFIATIEA LCA Anaiazlszifiunsiinswenssng o L o )
WA 11 TaRLingseuy Msdassinsiiaunsean As \ bownN
n toxicity [kg 1,4-DCB STREAM
WRYULUASTILARTUAUFUIARDY LAZNANTZNUGDFILIAED ;g)“;zf.';;;;;gfgggﬁgm e
MADATIRUDINRANUNANIDUIAITIY 9 f/ hobiprnn |

« 1ATAVUATILASIZA LY cradle-to-gate, cradle-to-cradle,

END OF LIFE
PHASE

gate-to-gate, etc.

GraveorEnd;’ij ﬁg\]’] Wikipedia

life
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CIRCULAR

FROM CRADLE
TO GRAVE
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Inputs Inputs Inputs Inputs Inputs
CRADLE GATE GRAVE
Raw Material Materials Product [ B :

Use Stage -of-
Extraction | | Manufacture | | Manufacture l‘\ — ,;‘: ® —|  EndofLife

X x A ¥ |
! ' I I |
| : | ! |
I
I Waste Waste : Waste : Waste : : Waste :
' ' L o e e e e e e |
: : Re-Use : '

I |
| i |
: Recycle :

Ecological Loop (Cradle-to-Cradle)

s Wikipedia

KASETSART

UNIVERSITY
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o 21N1# V4]
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Uszendain Cheesman 2004
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environmental cost of electricity used in a hotel

What are environmental costs?

“Environmental costs” refer to the
negative impacts of production and/or
consumption activities on environmental

capital.
The generation of electricity
leads to the emission of
greenhouse gases as well as 18

other air pollutants,
such as SO, NO,, and VOCs

&

Bath / Guest Night

Bath / Guest Night

environmental cost of the fap water used i@ hotel

Normal Green hotel

Normal

Why do we need to value the environmental
costs of a business?

Because normally the environmental costs of doing
a business are unaccounted for. For example, burning
coal is known to be the “cheapest” way to generate
electricity. Yet, a coal-fired power station generates
a lot of air pollution. Valuing the air pollution generated
by such a power station will reveal the “true” cost of
coal-powered electricity.

4

The generation of tap water e
leads to the emission of
greenhouse gases as well as
other air pollutants,
such as SO,, NO,, and VOCs

Green hotel

How do we value the environmental costs of a hotel?

First, identify all the environmental impacts of a hotel. Second, estimate the monetary
values of such impacts. In this study, the environmental costs of a hotel is assumed

to be composed of:
Hotel Eloc Water Food Start Mot Operate
ENCOST = ENCOST + ENCOST + ENCOST + ENCOS + ENCOST + ENCOST
Tourt

ENCOST, Envirenmental costs of @ hotel

ENCOST,  Environmental casts of fhe electricity used in the hotsl

Total environmental costs FNCOST  Envirenmental costs of the fap water used In the hote!
of & hatal ENCOST ™' Enviranmentol costs of Ihe agricutural materials Used for cooking In the hotel
ENCOST Environmentol costs of the statfs work in the hotel
22 57 ENCOST™"  Envirenmental costs of the materials used in the hatel
. ENCOST™™  Envirenmental coste of fhe operation of the hotel
Baht/Guest Night
Operatio of a ote

g a
ateria
o 00 g Remarks:
- G
O 1. This study has the following limitations
. There was no recorded data on the quantity
ofithe avera of all agricultural materials used by a hotel.
i For this reason, only the quantity of major
‘ agricuttural materials was used for calculation
A - e

O ~The imported food products was not taken

e e R e S s X into consideration
2. Some environmental impacts of a hotel
were not taken into aceount. These are,

for example, the environmental impact
resulting from the production of materials

3 . like paper and fabrics
The production of agricultural
products leads to the emission
of greenhouse gases as well
as other air pollutants,

such as SO/, NOX, and VOCs
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Carbon market
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AL UIYAISUDNU

Wnalneaialunisann1sdaauingisaunszan

%é’ﬂmiﬁyugmﬁa AsUanyfinglsaunseanazdneldns (carbon pricing)
LATNIARN1SUaRYABIEUNTEAN asFaelas19Ta
finandnsunsdnnyanslunisiasy (emission permit) %39 LASAMNANNS
AAAISUDY (carbon credit)

LU TRAAIRNIATNAY LLazRatALuUENASla

AATIAY ﬁﬂfﬂgjswu WU emission trading system (ETS)

aaadasle drlugszuy voluntary carbon market

SSSSSSSSSSSSSSSSSSS

Carbon pricing 1 Ju#ann1s
WH§FIULDe carbon tax B
WWudanaltanlglunisannis

YapyAIBLEDUNSLAN
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(JARE

sUYLUUAAIAAITUDN O7RE

aaramsuaumaAUvAu (Mandatory carbon market) aaramsuaumaadnst (Voluntary carbon market)
l:ia'nﬁfumsUa'aa GHG Carbon  U18anstumsudos GHG B9 Carbon credits Carbon  U1€ Carbon credits

market

market

GHG nusun A
aaumsaa lag
nssalsadde

Carbon credit

GHG
Fhutiiu Carbon credits:

| EE—— GHG naaavonms

‘d’uDuTnsomsqu
wu avnufu Clean Tech

KSamsqQasu GHG ae

B misuandh

____Usuu GHG Akudevuriny__

- b dy GHG fiacavainms
mruathuassala

didulasumisdig
tu avnutu Clean Tech

] GHG fjudas _

GHG Audas A
7 JINUINVKUQ

2anuINVKUQ

| GHG fudas
29NUINVKLQ

Iasuvnisaarksaqasdu GHG
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{sivinazlstas (business as usual)

S : doen1sulauigssaulan
wlpU1BUssINI (mitigation policy)

» De-carbonization of the economy *

o wumatrlaginslinaseuaenefidssansaiw Widszlapiszaulan

- aansiatei . > (MansENUMBUDASTHINNYSZINANISLIN)
© AAANUABRINITAERANASI9ANBISDUNTEINGS

«  R&D dnsuinalulaiinannisasreiisisounszan

Carbon market

ndanuee wlguiy
IANITAATNNADINA
UDINATY

[ee————————

#lgu121suaa (adaptation policy)
« AR YBIENLLS
©  ANSHSINLLUIAUUY >
¢ ANSRNANMUFIUITA INAITWYIASAIHATNDINA
¢ AISHIYLRADNINAITNU l

U5z e BiseaAUYSLNG HE505LAUYIDIAY
(NANSZNUNIYNDNTLALNDIANNINUIIA)

ADINSULYVIYSLAVUSLNE
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Emission trading system
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dhrinefgidaunssanvasian wueaanduininefsisaunsyanuasusas
Useine

AesgualAazlszine aanluananeUaasfsiaunszanmuthnunsfidels
UDILLAREUTLNA
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Q Q W
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(policy level) (st wasuiimuah msuasy Co, 15 438 &1udu Wl 2030)
I
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Development of greenhouse gas SArE
emission in Germany

Average reduction required per year 2010-2019 2021-20252026-2030 2031-2040
in Mt CO, eq. -15 -36 -41 -29
Mt CO, eq.

2020

-41%*

2030
-65%*

(HHTTT i

800 il |
o 2045
I GHG
600 neutrality
v
438
400
v
0 149
0 - = = = - - 5 888888 L - - . L L ’!
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045
I Energy sector M Industry M Buildings Transport I Agriculture B Waste and other

Annual reduction targets under Climate Change Act - Estimate in 2021 projection report

*Greenhouse gas reduction from 1990 AS E TSA RT

Source: Federal Environment Agency, Climate Change Act N | v E R S | TY



Voluntary carbon market S

o Gifinnsterulfiwannisyassinsisaunsean

. Wanuadaslevasntisnuiiauleaniusaunszan

+  lagaanuluunsn1snsalasen1sanfBEaNNTEIN 619

. Iﬂ’i\‘imsﬁw'mm'i%’usa\‘immgm AsuLAsinnIsannng
L5aUAS¥aN (carbon credit) (supply)

. Lastasenanai W lEfuntisaufidesnisannis

Uaay (demand)
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Supply of carbon credit Demand of carbon credit
Supply sreqanannalnnissusasasanfianeiu Taadl 3 nau Demand jnmﬂmwimmmiwawu;ammmm NABIATIAAANTS
el Ao : Uapyfigliaunszan JlUAaIARaIYTEAL
AAIATETAUUIUIYF
. International crediting mechanisms ansldfinnnas K22 (Uszina) daenmsasuaniasisaiaussgiiinisannisdaasing
seni19iseinA—the Kyoto Protocol (including the Clean 1FaunszanaIuionnagtiyile ninpsAansuuIaTra Wi arun1sdu

Jalasetniiasatyy (offset)  a1susufvasny (Iumaia Carbon
offsetting and reduction scheme for international aviation,

Development Mechanism [CDM])

CORSIA)
- Domestic crediting mechanisms L34 the California
Compliance Offset Program and the Australia Emissions aaaluszine (fedn) |
Reduction Fund. {88 (M189% N39R9ANsHILAEITRY) ABINITAITUBNIATARLNDLSTIR

Whasaenisdanyfieisaunszan auldnsausie Wi ETS Lashafl

L SUTDILAYNUILNIUDATE MR LAYUINTTINYDINIATTLD
« Independent crediting mechanisms BU1PAILATAATN

SUsDIlaaNUIBIUDFSE LN Verra wag Gold standards aaatulssng (d3asta)
;36?‘?@ (WD #EDDIRATTILALITD) éfmmsm%uaums@mﬁamsq
Whnnsann1sapyfigisaunssanuiuaiasle asinfisusaslay
NUILNUBFTE H3DLAYUINTTIUYDINIASTLD

KASETSART

UNIVERSITY




Kyoto protocol’s flexible market SAE
mechanisms

« Kyoto protocol: 192 countries adopted on 11 Dec 1997 (came into force 16 Feb 2005)

« Operationalize UN framework convention on climate change (UNFCC)

« Committing developed and transitional countries to reduce GHG emissions

« Emission targets for 37 developed countries (5% reduction between 2008-2012) (1st commitment)
« Doha, Qatar 2012 18% reduction below 1990s level between 2013-2020 (2nd commitment)

« With flexible market mechanisms: Clean development mechanism, Joint implementation,

International emission trading

KASETSART

UNIVERSITY




Clean development mechanism e

v W

o wungRUsEINATUnFUUSTINANMUILAD (Annex B party) WagA1aswamiu
- ayaalAUsEmalungulssinanmnILa aliulasensanfiigsounsean Iudssimamiaswmun (e
« lasenrsaenannazlasuiasiaa Certified emission reduction (CER) credit

« 1a% CER waazly 1Wun1sann1sdansfisisannssan 1 6
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Joint implementation T

v

o wUengNUsEINATUAFUUSEINAWMNILET (Annex B party) tazA1aawmin

- ayanalAlsEnaluagulssnARRINILED ANNlATIAISARAZBLEDRATEIN INYSEINANBMUILEY
aadssinala

. TA59A15A9NA29e(ASULASAM Emission reduction unit (ERU)

« 1m® ERU weiazly 1un1sanni1sUansfngisaunszan 1 6u
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Map of carbon taxes and ETSs
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Price evolution in select ETSs from 2008 to 2021
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Carbon prices as of April 1, 2022
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Global volume of issuances by crediting mechanism category

CDM (11%) ----
Climate Action Reserve (1%) - ;

American Carbon Registry (2%) - - -
Gold Standard (9%) --- -

S 1000 ® Independent mechanisms Verified Carbon Standard (62%) - -- -
‘8_. @® International mechanisms ) .
= 900 ® Domestic mechanisms Taiwan Offset Program (2.6%) - -,
§ California Offset Program (3.6%) -}
= 800 Australia Emission Reduction Fund (3.6%)
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Credits issued, registered activities, average 2021 price, and sectors covered by crediting mechanisms

Name of the mechanism Credits issued Registered Average Sectors covered
(MtCOze) activities price (USD)
@® American Carbon Registry 8.8 18 14 O 0= M p ke A~ = mms T
@® Climate Action Reserve 4.8 4hs 21 2 Ad [ o 1] & Agriculture
® Gold Standard 43.8 51 3.9 2 Bz M4 A & =1 i & Carbon capture and
@ Verified Carbon Standard 295.1 110 42 B M N B ke A ol wmy @ 2;*;18; iﬂg ﬁgﬁ*;:ﬁm
@ Plan Vivo 0.01 1 1ne hb -_— p
@ Clean Development Mechanism 59.5 0 1.1 @ O A ﬂp F h P :ﬁ L Eﬁ d= Energy efficiency
@ Alberta Emission Offset System 0.4 33 312 DI M o Ly «1 i 4h  Forestry
® Australia Emission Reduction Fund 17.1 142 1.9 -12.7 ‘&F O = A ﬂ; - -Em o qﬁ L Eﬁ % ﬂj Fuel switch
® Beijing Forestry Offset Mechanism - 0 8.9 L &l Fugitive emissions
@ Beijing Parking Offset Crediting Mechanism 0.002 1] 7.6 | [ ks Industial gases
@ PBritish Columbia Offset Program - 0 N/A B AN 1] .
@ California Compliance Offset Program 17.4 38 14.9 2F FVY N h "' Manunfacturing
® China GHG Voluntary Emission Reduction Program - 0 0.6 - 8.2 B & A P 1] === Other land use
® Chongging Crediting Mechanism - 7 2.7-4.6 E M A =1 i %l Renewable energy
@® Fujian Forestry Offset Crediting Mechanism 0.3 3 1.6 - 3.1 Ad s Transport
@® Guangdong Pu Hui Offset Crediting Mechanism 0.3 20 3.5 - 6.6 Ad il M Yste
® J-Credit Scheme 0.9 44, 13 - 20.8 E Ak ﬁp :ﬁ Eﬁ M_ Blue carbon
® Kazakhstan Crediting Mechanism 0.1 3 N/A E A A s A~ « mms T -
® Queébec Offset Crediting Mechanism 0.2 3 15.5 -Em Eﬁ
@ Republic of Korea Offset Credit Mechanism 5.2 28 10.7 - 29 £ -3 hg P ad :ﬁ“ | I ﬂ'ﬂ
® RGGI CO2 Offset Mechanism - 0 N/A =1 Crediting mechanisms:
@ Saitama Forest Absorption Certification System 4] 15 NfA r YN
. . L . = @ Independent
@ Saitama Target Setting Emissions Trading System 6.4 592 3.8 = )
@® Spain FES-CO2 program 0.9 0 8.8 L
@® Switzerland CO2 Attestations Crediting Mechanism 1.4 13 128.2 E Ak ﬂn uﬁ L @ Domestic
@® Taiwan GHG Offset Management Program 12.4 20 N/A
® Thailand Voluntary Emission Reduction Program 3 32 N/A - B Ah ﬂ‘ L Eﬁ
@® Tokyo Cap-and-Trade Program 0.01 5 39 - 52.4 E Jy.j'
@® Joint Crediting Mechanism 0.001 6 NfA 3 ,._p_‘t L
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Carbon credit (uuszineing =IRE

Usenainediseuy ETS weiduuuvadasta

ANLHRAITIAY DIANISUSHITIRNISANYLISDUNSZan (BUn.) V-ETS (Voluntary ETS)

e LD ULN 9 LATINISHITD

ﬂi”L%ﬂZ%EJEJ\‘iﬁJi”‘U‘U%’ﬁB\‘i ADA15ED1Y AISUDULASAR EULWANHDSY (ﬂumamsmiwamm@m) BIDNINIA (ANQAINLLDN)
mfiuamm@mmmamﬁﬂﬂufm G]E]\‘]Z@’i‘i.lﬂ’l’i%‘ﬂ%‘@%)’]ﬂ pUN. ma?mww 21091 T-VER (Voluntary emission reduction)
%mmmwausﬁammsaw‘[m\imsmauasvmamswaauLLausmmmﬂszngmmsmaﬂ WD aUn. panLAsA® T-VER
Faonalulsemanuuninawihtu weesindungstssemelalls 3 3
pUAJWNUNRINILATAS T-VER Tiruu1msgiu CORSIA (J1a9usuiasfingn 8 u1msg uwiniy) wazaanndasdunalnnisis
P1YNTDANRIUISH

fnnsWa WwanWasuEouLASAe (mu CIX, climate impact X wLﬂ@mﬂmsiwmmmaﬂm@ﬁﬂsmaL:Uu hub carbon
credit lan)

Ja9iulvashin Awiiaunszan 3 a1usufisuwi (Savaz 0.9 vasinydaunszaning) (YlsUasaumausasas 36/ 80-100
@aams/mumsvau)

FouufuUszan $puaz 30 UpaLASAATIDDA

F1A1UsZH8 120 UIN/FRAISUDY
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Carbon credit (Hyszinelng

S1ANANSUDULASAMNYDILaNNUTIUAUNRa 99y

11ATFIUNTIUID

Uszianppalasenng (lasensfigadufng dgaih Usunstofiau szlyargendnlasensiun
#aNLEL9N5UapENREDTATINTWETIUTINLE BA)

vilafidalasenns

AUNUAITANLNLATIANT

91Y1ATINNT

Tnssmsfianaadpady SDG asfuayuaumaInnatsnisiinin aMssrenuluguys favi
1aeg9nINTATIATDS

NaUTlY YN LASINT SIUTINaUSELYBISINDUY co-benefits

KASETSART
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Renewable energy certificate (REC) -

. nalasarafigawmuniuun afusuiwdenulnihadaldandenunuudsg

. peAnsfidpen st wdeauszann a1unsafis REC MaguaaWiwdsnunyudauiitunsifa
. LiaBufuinednslindenulnirfiazain

» 1105514 REC uszaulanfiupeansy (US RECs) glsy (EECs-Go) #u1né (I-REC)

- Inede I-REC

» 19913 2022 #1181)5v0184 2.16 d14 REC (mwh)
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gdﬁ 26 uhasgiu EAC ﬁﬁﬂUT&TuUs:lnnciwq mlan

S&P Global

M International REC (I-REC) market
W European Guarantees of Origin (GO) market
W North American REC market



suf 27 duaaumsdauia REC

— N/
fasomasgiu A0 -n THE INTERNATIONAL NARE
mmn& REC STANDARD
1. Jusa REC Certificate Registry 4. ¥1s=A1 REC

_2- Uanis H 3 FoUaU

msusa\) REC =  CERTIFICATE REC

-

RE Generator Registrant Certificate Issuer Participant End-User
@

WSUSaV WGa REC &—

:j ﬁaoms
¢¢¢ PEGAT RE Joges
wavou
&hqunau
Aun: nww. daudavlos Krungthai COMPASS

KLNELKQ: NSIin NWH. lﬁu@uaﬁun:tUaulns\)mSLa\J 2:davddumskiiu The Green Certificate Company (GCC) duldsuuaukuianin I-REC

KASETSART

Wu1a REC

The Green Certificate Company

iwavlsulwwi RE

fiu1 KTB 2022
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. N
sun 30 I-REC Supply VS. Demand by Country, 2021 (Unit: Million Certificates) JARE

A T

Ml Certificates
iIssued (supply)

Bl Certificates
redeemed (demand)

Russian Federation -

|n i -
dla.

Thailand |-
Chile ®

i~ IR
|
Mexco.

0 S 10 15 20

flun: S&P Global udwavdayann I-REC Standard Foundation (March 2022)
#iun KTB 2022
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Carbon and water footprint IS
« Carbon footprint vYl#ns1uEUTuuA1515DU + Water footprint ¥nl#ns1udiesunsuivigalsly
AFEANTLAATUINNAINTTUAN ANNTUAINTTUNTHAATUANBIANIS
- wihgdaluduaisusulananladsai (tonnes  of e Srayseal sSeAURUAT seaUnIRns HuEy

carbon dioxide equivalent per year)

- suaasUiinafnssounszandliniuainAanssy
fN9 9 LHUASIIWEI UL AT DINES ANTLEUNNS
MsHAnFUALazUEAT Asliwdsnulufvhaunsad
ptjp1dy AsuslnaFudfindniulaslindeauiiu
FUUTENDU LLazfianssudy ¢

CARBON
TRUST

CERTIFIED

The carbon
footprint of this
product has
been certified
X times
lower than
the market

standard

Rain water Irrigation water
Water from precipitation Surface or groundwater
that is stored in the root found in lakes, rivers, and

one of soil and used by aquifers
plants.

Green Blue 6
Water Water

Pollution Management

The amount of fresh water
needed to dilute pollutants

from cr

op growth to

maintain groundwater

quality standards.
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World organic agriculture 2023 =~ -

98.9M

Hectares of
agricultural land
was organic
(including in
conversion areas)

2.17%

of the world’s
agricultural land
was organic

. Oceania 14.1%
*  Europe 3.9%
. EU 10.9%

KASETSART
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Organic Agriculture Worldwide 2023

Organic Farmland Organic Operators

Organic Market

Organic
farmers
(million)

Organic farmland in

98.9 M '8
I million (M) hectares (ha)
@ Growth 2022/2023

Organic

processors
Countries with organic farming
Farmland in million (M) hectares Number of producers

Top 3 countries Top 3 countries

India . Aa5M Uganda . 404'246

Argentina l4.0 M Elhiopia I 121'552

FiBL

Source: FiBL survey © 2025
More information: www.crganicoworid net « statstics fibl.org

2025

The global market is growing and
consumer demand is increasing

Global organic food
market in billion
euros

Market in billion euros
Top 3 countries

USA

Germany 16.1

China 126

Market growth in percent
Top 3 countries 2022/2023

Belgium

o
=

01120551 Green Agribusiness




Organic Agriculture Worldwide:
Current Statistics

3.3M

Northern
America

I 0. 3 M v' >I.:’-"£_‘t:§_:\iﬁ>‘-¥£‘) "o l 5 3 .2 M

¢, N
Latin . .
e KO Oceania

3.4M v K

Africa

Map 1: Organic agricultural land in hectares in 2023
Source: FiBL survey 2025

2025 01120551 Green Agribusiness



Table |I: World: Organic agricultural land (including in-conversion areas) by region:

N
growth 2022 to 2023, and 10-year growth (ONRE
Region Ol.'gani:: Gr"ganic Share of I-year I-year 10-year 10-year
agri. land agri. land total rowth growth growth growth
2022 2023 (%] g
[ha] [ha] [ha] [%] [ha] [%]
Africa 2'734'707 3'403'319 3.4 668'612 24.4 2'150'010 171.5
Asia 8768'293 9'137'495 9.2 369'203 4.2 5'621'917 159.9
Europe 18'690'917 19'457'600 19.7 766'684 4.1 7700277 65.5
Latin 9'337'643 10'347'833 10.5 1'010'190 10.8 3'517'256 51.5
America
North 3627818 3'349'255 3.4 278563 77 890790 3622
America
Oceania 53'188'774 53'178'65| 53.8 -10'123 -0.02 30'296'236 132.4
World* 96'339'704  98'865'120 100 2'525'417 2.6 50'170'448 103.0

Source: FiBL survey 2025, based on data from government bodies, the private sector, and certifiers. For detailed data
sources, see annex, page 333. * Total includes correction value for French Overseas Departments
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World: Distribution of organic agricultural land World: The ten countries with the largest areas of
by region 2023 organic agricultural land 2023
Source: FiBL survey 2025 Source: FiBL survey 2025

Asia 9% India -4_48M
Argentina - 4.05M
Uruguay - 3.57TM
china [ 3.42v
Spain - 2.99M

Oceania 54% France - 2.77M

Latin America 10%

Europe 20%
P ’ Germany . 1.89M

om 10M 20M 30M 40M 50M
Hectares (M=million)

. L. . . . Figure 2: World: The ten countries with the largest areas of organic agricultural land
Figure |: World: Distribution of organic agricultural land by region 2023 7023

Source: FiBL survey 2025, based on information from the private sector, certifiers, and governments. For detailed data
sources, see annex, page 333.
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World: Growth of organic agricultural land and organic World: Countries with an organic share of the total
share 2000 - 2023 agricultural land of at least 10 percent 2023
Source: FIBL survey 2025
Source: FiIBL-IFOAM-SOEL surveys 2001-2025
120M

Liechtenstein
Austria [IIINININININININGN 2 7.3%
2.0% Uruguay I 2 5.4%
Estonia INNENEGEGEEEEE 22.9%
Sao Tomeé and Principe IINIINING 22 1%
Portugal [INNEG 21.7%
Italy I 1 0.7 %
Sweden IIIIEGEGEGENENENEEEN 18.3%
Switzerland [INIEEGEGEE— 18 2%
Greece NN 17.6%
Czechia NG 16.9%
Latvia NG 15.1%
Samoa I 14 6%
Australia [INEGENNN 14.6%
Finland NG 13.7%
Slovakia NG 13.7%
French Ggiana I 13.0%
pain NG 12.2%
: : 0.5% Dominica N 11 6%
20M 033 =1 c B Denmark NG 11.6%
: Germany NG 11.3%
Slovenia ININEGGNNEEEN 11.3%

0.0% 0% 10% 20% 30% 40% 50%
2000 2005 2010 2015 2020 Share of total agricultural land in percent

44 6%

—
o
[
=

million)

1.5%

80M

60M

40M

Organic area in hectares (M
—
o
=
Organic area in percent

oM
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World: Growth of the organic agricultural land by

continent 2002 - 2023

Source: FIBL-IFOAM surveys 2001-2025
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World: The ten countries with the highest increase of
organic agricultural land 2023
Source: FIBL survey 2025

Uruguay 831,287

China 522,267

Spain 316,550

Ukraine

207,557

Ethiopia

200,598

Burkina Faso 194 975

Togo

163,766

Vietnam 143,337

Italy 105,706

Portugal 100,901

200,000 400,000

Hectares

600,000 800,000
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WORLD: ORGANIC PRODUCERS 2023

World

4.3M

producers

The countries with the most organic
producers were India, Uganda, Ethiopia
and Cengo D.R.

India 2,410
Ucanda
Ethiopia

Congo D.R.

Feru

DM m 2 3M
Producers (M=million)

The five countries with the most
organic producers 2023

FiBL

www.fibl.org

2.58M

in Asia

More than 92% of the praducers were in Asia,
Africa and Europe.

Latn America -,

Eurcpe—.

Africa

Asia

Distribution of organic producers by region 2023

Infographic 3: Organic producers 2023

Source: FiBL survey 2025

Source: FiBL 2025 www.organic-world.net - statistics.fibl.org

(OARE
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-4.0%

decrease
since 2022

There has been a decrease in the number
of proeducers by more than 181'000 or
4.0% between 2022-2023. (Mainly due to
a decrease in India and Thailand).

5M

million)
N
=

w
=

Producers (M
M
=

=

oM
2000 2005 2010 2015 2020

Cevelopment cf the number of organic
producers 2000-2023
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World: Development of the numbers of producers =

World: The ten countries with the most organic
Table 2: World: Development of the numbers of producers by region in 2023 producers 2023

Source: FiBL survey 2025

Region 2022 2023 l-year |-year 10-year 10-year
[no.] [no.] growth [no.] growth growth [no.] growth
[%] o e I - = -
Africa 982761 971665 211'096 0% 388671 66.7% uganda [ <04 246
Asia 2'725'943 2'578'428 -147'515 -5.4% 1'858'976 258.4% Ethiopia . 121,552
Europe 487'712 494'624 6912 1.4% 157'158 46.6% congo D.R. [ 118,203
Latin America 270'388 249'095 -21"293 -7.9% -139'148 -35.8% Peru . 93,167
Northern America 23'948 24'196 248 1.0% 7'134 41.8% Italy . 84 191
Oceania 24'466 [5'575 -8'891 -36.3% -6'540 -29.6% Kenya I 63230
World 4'514'450  4'332'500 -181'950 -4.0% 2'265'168 109.6% Vietnam [J 62,436
e . . . . . Madagascar I 62,024
Source: FiBL survey 2025, based on information from the private sector, certifiers, and governments. For detailed data
sources, see annex, page 333. Tanzania I 61,580
0 500,000 1,000,000 1,500,000 2,000,000 2,500,000

Number of producers
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Table 3: World: Organic producers, processors, importers and exporters by region in

2023

Region Producers Processors Importers Exporters
Africa 971'665 1’713 17 1'148
Asia 2'578'428 12698 776 1'213
Europe 494'624 94'627 7'955 5'524
Latin America 249'095 20°700 1’691 1'190
Northern America 24'196 1'953 17

Oceania 15'575 1’746 126
Total 4’332°500 133’286 10’439 9'201

Source: FiBL survey 2025, based on information from the private sector, certifiers, and governments. For detailed data
sources, see annex, page 333.
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EU and US Organic Imports 2023

World
5.2M

metric
tons (MT)

While the European Union imported
nearly 2.5 million MT; the US imported
almost 2.8 million MT. By region, Latin
America had the lead in export (2.9
million MT) followed by Europe (0.7
million MT) and Africa (0.6 millian
MT).

Morthem America

Asia —,

Africa

Europe
“—Latin America

Distribution of organic imports to the
EU & US by region 2023

FiBL

www.fibl.org

Mexico
729K

metric
tons

The country with the largest export
volume was Mexico, followed by
Ecuador and Peru,

Wlexico
Ecuador
Paru
Canada

Argentina

aomM  C2M o D4M 0DEM 08M
Metric tons (M=millians)

The five countries with the largest
organic exports to EU & USin 2023

7.6%

percent
increase
202212023

Ovrganic imports into the LLS*
increased by 29% and decreased by 9%
to the European Union.

th
=

millions)
E
=

=
=

an

Metric tons ()

ond
2020 2021 2022 2023

wEuropean Union »The Lnited States of America

Growth of imports in MT by region

Bananas

1.3M

metric
tons

The top cammodities were bananas (|25
million MT), sugar (.50 million MT) and
oil-cakes and -shred {0.41 million MT).

Bananas

Sugar

Oil-cakes and -shred
Soybeans

Vegetables, fruit

0.0n 0.4M 1.0M

Orpanic exparts in million meirc tons

Top 5 commodities imported inta The EU &
US in 2023

#US organic impores; selected commadities only

Source: FIBL 2025, www.organic-world.net - statistics.fibl.org
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World: Organic Retail Sales 2023

World

over

136bn €

The largest single marlet was the
USA with 59.0 billion {bn) €,
followed by the European Union
(46.5 bn €), By region, Marthern
America had the lead {63.9 bn €},
followed by Europe (54.7 bn €) and
Asia (155 bn €).

Merthearn Amarica

Cceania

Asia

Eurcpe

Distribution of recail sales by regien
2023

FiBL

wan fibl.arg

Northern America

63.9bn€

The countries with the largest markets
for organic food were the USA with
59.0 billion {bn) €, Germany

{161 br €), China (126 bn €) and
Franee (12.1 bn €).

LUEA
Garmany
China
France

Canada

n

0 20000 40000
Retail sales in milion €

The five countries with the largest
markets for erganic food in 2023

468 €

spent per
persan in
Switzerland

Switzerland had the highest per capita
cansumption worldwide, followed by
Denmark, Austria, Luxembourg and
Sweden,

Switzerland
Denmark
Austria
Luxembourg

Sweden

e 200 € 400 €
Euvros

Top five countries with the highest per
capita consumption 2023

11.8%

of the market in
Denmark was
organic

The highest organic share of the total
market was in Denmark, followed by
Switzerland, Austria, Sweden, and
Luxembourg.

Danmark
Swirtzerland
Austria

Swiedan

Luxembourg

0% 10%
Organic market share (%)

The five countries with the highest
organic shares of the total markert in
2023

Source: FIBL 2025 www.organic-world.net - statistics.fibl.org
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Global market data: Retail sales and per &a«
capita consumption by region 2023

Table 5: Global market data: Retail sales and per capita consumption by region 2023

Region Retail sales [Million €]! Per capita consumption [€]
Africa No data No data
Asia 15°471 3.3
Europe 54’749 66.0
Latin America*® 778

Northern America 63’920 167.0
Oceania 1’510 339
Total 136’430 17.0

Source: FiBL-AMI survey 2025, based on data from government bodies, the private sector and market research
companies. For data sources, see annex, page 333.

*Data from Belize, Brazil, Chile, Jamaica, Mexico, and Peru only, some of which have not been updated for several
years.
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Global market for organic food: SAE
Distribution of retail sales 2023

Global market for organic food: Global market for organic food:

Distribution of retail sales by Distribution of retail sales by
country 2023 region 2023
Source: FIBL-AMI survey 2025, based on retail Source: FiBL-AMI survey 2025, based on retail
sales with organic food sales with organic food
Canada 4% Oceania 1.1%
France 9% Asia 11.23%

Northern America
46.9%

China 9%

USA 43%

Germany
12%

Europe 40.1%
Other countries 23%
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Markets for organic food 2023

World: The countries with the largest markets for

organic food 2023
Source: FiBL-AMI survey 2025
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china |GGG 12548
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Austria [JJJ 2.657
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Retail sales in million euros
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World: The ten countries with the highest per capita
consumption 2023
Source: FIBL-AMI survey 2025
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Countries on the DAC list: The
ten countries with the largest
areas of organic agricultural
land in 2023

Source: FiBL survey 2025

India 4 4EM

Argentina 4.05M

China 3.42M

Brazil - 1.02M
Uganda [Jij 0.51m
Ukraine .0.47M

Ethiopia . 0.44M
Togo [ 0.32m

Tarkiye [ 0.31m

Burkina Faso l 0.29M

o 1M 2M am 4M &M
Hectares (M=million)

Countries on the DAC list:
The ten countries with the
highest organic shares of the

total agricultural land in 2023
Source: FiBL survey 2025

sao Tome and Principe |GGG 22.1%
Samoa - 14 6%
pominica [N 11.6%
Timor-Leste -9.2%
Togo [ 8.4%

Dominican Republic [ 7.7%
Solomon Islands - 6.3%
Sierra Leone . 5.4%
Fiji i 4.1%
Uganda [} 3.5%

0% 10% 20% 30% 40%
Organic share in percent
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o o o D RI-
Land use in organic agriculture S

World: Distribution of main land use types by region 2023 World: Development of organic arable land, permanent
Source: FiBL survey 2025 cropland and permanent grassland/grazing areas

2004 - 2023
Source: FiBL-IFOAM-SOEL surveys 2006-2025

Africa

Asia 68.5M
70M /_,_—4
Europe ¢ Permanent grassland 60M f
# Permanent crops
. . » Other agricultural land 50M 48.2M 5&9\'\1/
Latin America Arable crops =
Agricultural land, no details y
40M 38.0M
Northern America 33‘%‘/ - Arable crops
30M 273 — -e Permanent crops
Oceania 23 1M ,  Permanent grassland
21,7M 20.1M_se——oeeey 21.9M"
20M St 12am 15.2M16.2M
0% 20% 40% 60% 80% 100% soM 8.9M 10.8M .
¢ g ———
P 6.3M 6.7M
Most of the arable cropland was used for cereals OM 3" oM 25M  2.9M 34M  4.3M 4.T™
(including rice, 5.7 million hectares), green fodder (3.2 2005 2010 2015 2020

million hectares) and oilseeds (2.3 million hectares)
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World: Distribution of main land use types &«
and key crop categories 2023

FiBL survey 2025, based on information from the private sector, certifiers, and governments.

Land use types Key arable crops

Agricultural land, no details Lereals
7.5%

|

2iM

Green fodder

3.2M

Qilseads 2.3M

Arable crops 16.3% Textile crops

1.1M

Dry pulses - 0.6

orA 1M 2M am 4M =10 BM
Other agricultural land Hectares (M=millions)
0.1%
Permanent crops Key permanent crops
6.8%

Permanent grassland 69.3%

0.0M 0.5M 1.0M
Hectares (M=millions)
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Use of organic arable land SARE
2014, 2022 and 2023 compared

Crop group Organic Share of I-year I-year 10-year 10-year
area 2023 total 2023 change change change [ha] change

[ha] %] [ha] %] %]

Cereals 5'730'109 0.8 78'723 1.4 2'376'185 70.8
Plants harvested green 3'154'059 7.3 -165'386 -5.0 640'419 25.5
Oilseeds 2273717 0.9 449'008 246 1'320'896 138.6
Textile crops 1'510'323 329.1 496'386 49.0 1'305'711 638.1
Dry pulses 1'070'769 3.1 30341 29 808'783 308.7
Fresh vegetables 645'403 0.7 -82'227 -11.3 275'620 74.5
Medicinal / aromatic plants 552'702 1.0 34'467 6.7 254'047 85.1
Industrial crops 231'747 103.1 214'650 1'255.5 209'497 941.6
Total 16'154'882 1.2 1'037'520 6.9 7'230'255 81.0

Source: FiBL survey 2025, based on information from the private sector, certifiers, and governments. Total includes
unspecified arable land. For detailed data sources, see annex, page 333.
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Cereals

In 2023, more than 5.7 million hectares or 0.8 percent of the global

cereal area was under organic management.
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Chia
Cereals 2 52%0'870/‘2,
Rye and maslin 4.25% i

Barley 7.94% Wheat 32.2%

Other cereals 8.21%

Oats 9.84%

\
Grain maize and corn cob mix
17.38%

<

Rice 11.84%
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Organic cereal area by continent in
hectares

5M
am |
Northern America - 691,660

Latin America I 182,461

The development of the
organic cereal area in million
hectares

Oceania I 41,293

Africa I 33,649

2005 2010 2015 2020

Agribusiness

ereals: Organic area 2023

The countries with the largest
organic area in hectares
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Use of organic permanent cropland SARE
2014, 2022 and 2023 compared

Crop group Organic Share of I-year |-year 10-year 10-year
area 2023  total 2023 change change change change

[ha] [%] [ha] [%] [ha] ]

Nuts 995'512 6.2 108'926 12.3 718'950 260.0
Coffee 899'280 74 191'465 27.1 138'101 18.1
Olives 825'896 7.5 -26'752 -3.1 198'888 31.7
Grapes 527'871 7.8 -33'728 -6.0 211'908 67.1
Cocoa 508'814 43 -6'254 -1.2 259'619 104.2
Fruit, tropical / subtropical 355'691 1.3 83'78I 308 129'418 57.2
Coconut 300017 27 34'472 13.0 192'583 179.3
Fruit, temperate 282'735 24 -32'124 -10.2 94'429 50.1
Tea/mate, etc. 268'149 4.8 -255 -0.1 199'123 2885
Medicinal / aromatic plants 161'870 7.0 -62'150 -27.7 132'908 458.9
Citrus fruit 138'899 1.3 23'553 20.4 67'283 93.9
Berries 90'757 14.7 2'182 25 37'5545 70.6
Total 6'695'208 3.8 523'437 8.5 3'335'613 99.3

Source: FiBL survey 2025, based on information from the private sector, certifiers, and governments. Total includes
unspecified permanent cropland. For detailed data sources, see annex, page 333.
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Global Statistics » Crops » Coffee SARE
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The development of the Organic area by continent in hectares
organic coffee area in million

0.8M
Asia - 72,401

0.6M
/\/ Oceania | 1,451
0.4M
/ Northern America | 196
0.2M

Europe |0

0.0M
2005 2010 2015 2020
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Global Statistics » Crops » Coffee

The countries with the highest
organic coffee area share in %

The countries with the largest

organic area in hectares

Peru [ 116.415
Mexico - 102,140
Honduras - 93,056

Tanzania [ 37.846
Uganda . 35,139
Timor-Leste . 31,429
Indonesia . 22,602
Nicaragua I 19,516
Congo D.R. [] 17,442
Guatemala ] 16,875
Sierra Leone | 8,989
Kenya | 8,092
Thailand | 5,417

China | 5,332

Ethiopia
Honduras

Congo, Republ...

Peru
Thailand || 167
china [ 165
Mexico - 15.8
Nepal - 150
Bolivia [ 142
cuba [ 1+
Tanzania [ 14+

1.9

Nicaragua

1.7

Congo D.R.

Ecuador - 8.1
Kenya - 7.4

46.8
36.0
7.9

27.5
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Bananas: Area development by VSS CONRE
Source: FiBL VSS survey 2024
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Figure 54: Bananas: Development of the area harvested by different Voluntary
Sustainability Standards (VSS)
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World: The ten countries with the largest organic OA:E
wild collection and beekeeping areas in 2023

Source: FiBL survey 2025

india | - o\
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Aquaculture Ik
World: Organic aquaculture World: The ten countries with
production volume: Distribution the largest aquaculture
by continent 2023 production volume 2023
Source: FiBL survey 2025 Source: FiBL survey 2025

Northern America
3% Norway [ 54K

italy JJJ] 24k
Canada l 17K
Netherlands ] 15k
uk ] 13k
Greece I 10K
France I 9K
Denmark I 9K

Europe
35%

Asia 61%
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Metric tons (K=thousands)
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Agquaculture NE

World: Organic aquaculture World: Key organic
production volume: Distribution aquaculture species by
by species 2023 production volume 2023
Source: FiBL survey 2025 Source: FiBL survey 2025

Aguaculture, animals, nodgé::gz Mussels _ 54 8K
Salmons, trouts, smelts - 502K

Aquatic plants 21.8K

Sea bass I 4 0K

Mussels Oysters I 3.7K

1%

Oysters 1% :
Aquaculture, no details g Carps I 2.0K
3% — Salmans, trouts, smelis
Agquaculture products, no details 10%

7% oK 20K 40K 60K 80K

Metric tons (K=thousands)
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ARTICLE

OO ¥0A038, =41487-017-01410-w OPEM

Strategies for feeding the world more sustainably
with organic agriculture

Adrian Muller“z, Chrictian Schader’, Nadia El-Hage Scialahhf. Judith Br[iggemann‘, Anne lsencee’
Karl-Heinz Erb® %, Pete Smith®, Peter Klocke®, Florian Leiber', Matthias Stolze’ & Urs Niggli’

Organic agriculture is proposed as a promising approach to achieving sustfainable food
systems, but its feasibility is also contested. We use a food systems model that addresses
agronomic characteristics of organic agriculture to analyze the role that organic agriculture
could play in sustainable food systems. Here we show that a 100% conversion to organic
agriculture needs more land than conventional agriculture but redwces MN-surplus and pes-
ficide use. Howewver, in combination with reduections of food wastage and food-competing
feed from arable land, with correspondingly reduced production and consumption of animal
produects, land wse under organic agriculture remains below the reference scenario. Other
indicators such as greenhouse gas emissions also improve, but adequate nitrogen supply is
challenging. Besides focusing on production, sustainable food systems need to address waste,
crop-grass=livestock interdependencies and human consumption. Mone of the corresponding
strategies needs full implementation and their combined partial implementation delivers a
more sustainable food future.
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% Wastage reduction

=]
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Fig. 2 Cropland area change. Percentage change in cropland areas with respect to the reference scenario. Scenarios differ in: organic shares (0-100%),
impacts of climate change on yields (low, medium, high), food-competing feed reductions (0, 50, 100% reduced from the levels in the reference scenario),
and wastage reduction (0, 25, 50% compared to the reference scenario). Colour code for comparison to the reference scenario value (i.e. 0% organic
agriculture, no changes in livestock feed and food waste, dotted grey): > +5%: red, < -5% blue, between —5% and +5% yellow; in the reference scenario,
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cropland areas are 6% higher than in the baseline today
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Organic value chain
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KU Organic value chain
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Functions from farm to fork

* Production of raw material « Farmer, Groups of farmers
« Sorting, grading, cleaning, etc. * Processor

* Processing « Wholesaler (Local, regional)
« Packaging « Exporter

» Logistics » Carrier, storage

» Certification » Retailer

« Sales and retailing » Certifier

e Consumer
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KU Organic value chain
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Price Promotion
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KU verification and certification systems
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Australian
Certified
Organic

KRAV.

Governments Private & NGOs
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Report Handling Final
P. Non- certification
Writing . . .
compliances decision

\ ] |\ J \ J
| | |

Inspector Evaluator Certifier

Certifier accreditation for every
standard separately
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KU participatory guarantee system (PGS)
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Development of PGS-certified producers

worldwide
Source: IFOAM - Organics International 2022
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A9N55U: Green Supply Chain Simulation
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Scenario ONE
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