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waﬂsz‘n‘umﬂLﬂswgﬁaﬁuisﬂﬁmmﬂmms
(Foodborne llinesses)

Denmark Australia The United States
In 2019, the seven pathogens In 2019, the cost in Australian Dollars (AUD) In 2023, the cost of foodborne illness in the United States
accounted for: of foodborne illness and its sequelae was 2.44 circa to be $75 billion.
268,372 cases, 98 deaths billion » 56% deaths accounted
* 3121 disability-adjusted « The highest cost per case was for + 31% chronic outcomes of the mean cost.
life years, Listeria monocytogenes (AUD + Salmonella - $17.1 billion
+ atotal expenditure of 434 776,000) « Campylobacter - $11.3 billion
million Euro in 1 yearin a + Toxoplasma - $5.7 billion
country with 5.8 million (Glass et al., 2023) + Listeria - $4 billion
citizens. ' + Per-case cost ranged from $196 for Bacillus
(Pire et al., 2022) cereus to $4.6 million for Vibrio vulnificus.

Unspecified agents accounted for 38% of the
total cost of foodborne illness, but these
illnesses were generally mild (per-case cost
$781)
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(Mushroom Poisoning):
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* Farmto Fork: mmsuwﬂﬁaumaaﬂmﬁimﬂmumms (Food Supply Chain) a \‘lLLGiﬂ']‘iLW']%‘lJQﬂ/
LA Qumwmiﬂﬂ

» One Health: AnuyasadgamsiluaIunianaeguaiwlagsinyauyssd §ad wasiunany

The Farm to Fork Strategy aims to accelerate our
transition to a sustainable food system that should: Sustainable
mutisel i Food Production
* have a neutral or positive environmental
impact
* help to mitigate climate change and adapt to
its impacts
» reverse the loss of biodiversity
» ensure food security, nutrition and public
health,. rpaklng sure th:?\t. everyone.has access ‘ Stistainable
to sufficient, safe, nutritious, sustainable food = Food
" ) ~ Sustainadble UK Processing &
» preserve affordability of food while \ food consumption '\ Distribution
generating fairer economic returns, fostering
competitiveness of the EU supply sector and

promoting fair trade _
NV https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
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May 2020
#EUGreenDeal

Moving towards a more healthy and sustainable EU food system,
a corner stone of the European Green Deal

i @ & 15
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Make sure Europeans get  Tackle climate Protect the environment Fair economic Increase organic
healthy, affordable and change and preserve biodiversity return in the food farming
sustainable food chain

“The coronavirus crisis has shown how vulnerable we all are, and how important it is to restore the balance
between human activity and nature. At the heart of the Green Deal the Biodiversity and Farm to Fork
strategies point to a new and better balance of nature, food systems and biodiversity; to protect our people’s
health and well-being, and at the same time to increase the EU’s competitiveness and resilience. These
strategies are a crucial part of the great transition we are embarking upon.”

Frans Timmermans, Executive Vice-President of the European Commission

The use of pesticides in agriculture contributes to pollution of soil, water and air. The Commission
will take actions to:

\/ reduce by 50% the use and risk of chemical pesticides by 2030.
\/ reduce by 50% the use of more hazardous pesticides by 2030.

The excess of nutrients in the environment is a major source of air, soil and water pollution, negatively
impacting biodiversity and climate. The Commission will act to:

\/ reduce nutrient losses by at least 50%, while ensuring no deterioration on soil fertility.
\/ reduce fertilizer use by at least 20% by 2030.

Antimicrobial resistance linked to the use of antimicrobials in animal and human health leads to an
estimated 33,000 human deaths in the EU each year. The Commission will reduce by 50% the sales
of antimicrobials for farmed animals and in aquaculture by 2030.

Organic farming is an environmentally-friendly practice that needs to be further developed.
3 The Commission will boost the development of EU organic farming area with the aim to achieve
25% of total farmland under organic farming by 2030.
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(Sustainable Processing Standards)
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« Codex Alimentarius Commission (Codex)
« Good Agricultural Practice (GAP) g\%%
« Good Hygiene Practice (GHP) FH Rm T

» Good Manufacturing Practice (GMP)

« Hazard Analysis Critical Control Point (HACCP)
 British Retail Consortium Standard-Food (BRC)
* International Food Standard (IFS)
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« European Hygienic Equipment Design Group (EHEDG)

« Food Safety System Certification (FSSC 22000) \\u ‘ %@ (;
+ 1S0 22000 Y\ yrnocmmc [/ S
- Global GAP :

- SQF
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vims N
+ Global GAP  « BRC-loP + BRC-loP * SUTDWATTIN
« Organic (Package) « IFS VN9
certification « GMP « GMP *  ATMTIIVEDY
* Product « HACCP supply chain
certification « HALAL
« KOSHER

HACCP, IFS, ISO 9001, ISO 14001, OHSAS18001, SA 8000, I1ISO 22000, HALAL
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HACCP (Hazard Analysis and Critical Control Point):

« HACCP @8 550UA159AA5NDANNUADAAYLDIDIAIS
I@s"iﬁﬂﬁﬂfmﬂmmﬂammmmm‘um (CCP) 289015
nAnnananlvlgnIms inadeaustuleluaiy
UanAAYUDINERAMNLASAANISAAANNINAITAIYDY
Usginaign #9 seuy HACCP Sanantasiaiay
T,ﬂs\‘imsaﬂmsmuaflmssvmwwmﬂﬂ (Codex) %4
susailpennusuaselunIms (Food Hazard) l@agng
HUseFNSAIN
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AILANYIAINE R
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%a(\‘\zati on for

© STUUANTUIMSNIRAMNAIN ISO 9000 AD A1SIANTTEUVUINIS ,30‘ )
Lﬁaﬂszﬁ’uqmmwﬁmmsamswaaviﬁ‘[myw'ﬂu'sz‘ufuLaﬂms i g %
Huaneassuanafiinsefuamnwasdnsdunsuinng % Iso§
AMATWLAZYSEAUAATWNENAT = S

«  w1a557% 1SO 9000 aunsaunvsuungaslada 5 ady (Awq ISO 9000
9000, 1SO 9001, ISO 9002, ISO 9003, ISO 9004 1Tudu Quality Management

« |SO 22000 L?Juszuuﬂ'lsé’ﬂﬂ']smwﬁaa@ﬁﬁvmm%ﬁ‘ﬁ 0\% (\'\ZatiOU Tor
ATEUARY LABSINNANAI5UDY HACCP Lag TusunsuiSanly I %)%»
\Hoedu (PRP) WHAIUFIAEYUDITDAIRUA UDAMATTITIUES g g%-_
fiafmuanasszuun1ssansiu q Adullanulaseasesedugs % 5*:

c

(HLS) a9 I1SO %"’ﬁﬁﬁmm'ﬁ’gé’ﬂs Plan-Do-Check-Act (PDCA)

22000
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C ODEX

International Food Standards

Key points covered:

1

2025

1

0.

. Codex Alimentarius establishes internationally recognized

standards for food safety and trade.

. Created by FAO and WHO, the Codex aims to protect consumer

health and promote fair trade.

. Itincludes 188 member countries and the EU, along with 240

intergovernmental and non-governmental organizations.

. Codex standards are based on scientific evidence and are used as

references for international trade regulations.

. The guidelines address food hygiene, additives, contaminants, and

labeling among other food safety aspects.

. Codex texts are voluntary and serve as a guideline rather than a

replacement for national legislation.

. Provides a common standard to resolve trade disputes and ensure

safety in international food trade.

. New proposals for Codex standards undergo a detailed review

process, involving public comments and multiple readings.

. The HACCP system guidelines by Codex aid small and less developed

businesses in implementing food safety measures.

FoodDocs' Food Safety Management software helps businesses
comply with Codex standards efficiently.

ALILMENTITAR.ILLS

World Health
Organization

(JNARRE

KASETSART UNIVERSITY

The Codex Alimentarius was created to fulfill the
following objectives of the commission:

1) Protect consumer health

2) Promote and ensure fair trade

3) Facilitate international trade
CODEX has 10 General Subject Committees
(including: Contaminants, Food Additives, Food
Hygiene, Food Labelling, Pesticide Residues etc) and
5 Commodity Committees (including: Fresh Fruit
and Vegetables, Fats and Oils, Sugars, and Fish and

Fishery Products, among others).

01120551 Green Agribusiness
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Astfinalulagaisulssudiden Green environment perspective of
(Green Processing Technologies) 1% proposed sustainable inventory system
«  AslEWaIUNINEDA .
¢ A15aANNSIEUN %
- AsIANSURNLEL LYY Circular |\ Y A —
Economy (415991491115 5 P P

plastic bags ®

- AYMUFTUWUSTEHINNNITAAUDILEY o
(Waste Reduction) AUA1I5AIUAN
DUAIIYNINTININ (Biological Hazard

Control)

5 ) —
¥/ Energy consumption
>

Don't waste water

Save el;ctricit\ ﬁ

Don't waste fuel & food
Recvcle
Bhavani, G. D., Meidute-Kavaliauskiene, |., Mahapatra, G. S., & Cin¢ikaite, R. (2022). A Sustainable Green

Inventory System with Novel Eco-Friendly Demand Incorporating Partial Backlogging under Fuzziness.
Sustainability, 14(15), 9155. https://doi.org/10.3390/su14159155
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KU A15U5HI59AN158150nAN (Residue Management)
LLazN15A31AVLYDUNAY (Traceability)
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- GAP (Good Agricultural Practice): #10155714015HEA IRHITHINDAIUANFISLATIALLAAUNIT
(Farm-level Control)

« Traceability: Aua1U150IHANSASINFEDUIDUNFURUAINADANINLY (F1AyNINEDAISITYAAN
FuA1No19 diannng)

- Green Sourcing: M5taan3AgAUNALNAIN [ATUAITTUTDIAUTEY
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FpgesshanrATIMsNYsEaUANMUEISlNATTUSNANS

. @sAnuLipuiuslaa (Consumer

=)

KUSlnmgalninla

AMNUADAANYDINISLLALLUIAATLT L

Trust): LagLawi

ee

AMNF1AYAVANUTIEU
- Wasanaaeaan: AsUfuianungseiiyy

SPS (Sanitary and Phytosanitary

Measures) a1ald WTO
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Food labelling
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Front-of-pack nutrition labelling schemes implemented/proposed/announced
at Member States’ and UK level

Taxonomies put forward in the literature Examples of FOP schemes Develaper EU Member State
Nutrient- | Numerical Non- Reductive Reference Intakes label Privaie Across the EU
specific directive (non- ' . l . .
labels interpretative ) =
Nutrinform Battery - EBEE’ Public T
Colour- Semi- Evaluative LUK FOP label @ - FPublic UK
coded directive (interpretative) ﬂg[ﬂﬁlﬂ
Other traffic light' labels v Private fretailers) PT, ES
858 ~8
Summary | Positive Directive Evaluative Kevhale . Public SE, DK, LT
labels {endor- (interpretative)
sement)
logos - — .
Heart/Health logos = : NGO FI 81
Fubii HR
¥ srum ublic
Healthy Choice Private CZ PL
Phased out in NL
Graded Nutri-Score Public FR BE
indicators ES, DE, NL, LU

(JARE

KASETSART UNIVERSITY

KASETSART
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Examples of schemes used at SAE
international level

Nutrient-specific labels Summary labels

Numerical and colour-coded

KASETSART
UNIVERSITY IS




Voluntary standards SArE

Governments Private & NGOs

BNy i BON

N
m
,)V

&

@

S\

WaterSense il SUCRO
Cruelty Free The globed sugarcane platRarm £ :
INTERNATIONAL BIODYNAMIC

farm & product
DIRECTORY

CERTIFIED CARBON
Q'\\T IFjé. SUSTAINABLE TRUST |t
ootprint of this
< 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
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. oo ONARE
Voluntary sustainability standards =~
Seafood Farmed seafood Palm oil Forest
o, 11T FSC
Rice Sugarcane
) 1 eon
SRP

KASETSART
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Voluntary sustainability standards =~ -

!
=

AASTIUNTHAANLTUIRSAUTIANLALRILINA DY

. neuritiafitaeu fdasesaunisusn

o (deAy ssuvadasia

. pgglsAniuauInnsulng SuuilBuezidufidosnisdnsunisadeenniudi lUselsine
WEIHILLAT

*  ATDUARNEUAINAINNAILYTELA

L%
% QJ

+ lunmangud FudAnlasuunasgualsaslasamngedun
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Food Safety in the context of
Sustainable Food Systems: Europe and
Central Asia Regional Webinar

https://www.voutube.com/watch?v=8Xgz4|GLOCk

KASETSART

UNIVERSITY  ppie]


https://www.youtube.com/watch?v=8Xgz4lGL0Ck
https://www.youtube.com/watch?v=8Xgz4lGL0Ck
https://www.youtube.com/watch?v=8Xgz4lGL0Ck
https://www.youtube.com/watch?v=8Xgz4lGL0Ck
https://www.youtube.com/watch?v=8Xgz4lGL0Ck
https://www.youtube.com/watch?v=8Xgz4lGL0Ck
https://www.youtube.com/watch?v=8Xgz4lGL0Ck

KU wWhnasdassuansiuensd
(Net Zero Emissions)
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2050 as Target Year @ Target Year Before 2050 @ Target Year After 2050
@® Not Applicable No Document submitted
N Source: Climatewatchdata, Krungsri Research
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The EU China

The European Green Deal sets out a target of reducing Climate change has bgen included ',n South Ko,rea

greenhouse gas emissions by at least 55% by 2030 the Iates.t plan for national economic South Korea’s Green New Deal supports
relative to 1990 levels, with the additional goal of then and sociel development, and as of the use of renewable energy sources, the
reaching net zero emissions by 2050. It is hoped that 2021, an erpis§ions trading scheme development of the future automotive
this will be achieved through the enforcement of a has been active in the country sector, and increased investment in green

number of different policies, including an increasing innovation. South Korea aims to achieve

reliance on alternative energy, supporting the use of carbon neutrality by 2050.
EVs, and the introduction of the CBAM.

)N
| S ——

The US ‘
The Inflation Reduction Act (IRA) has
been passed with the goal of limiting
the release of greenhouse gases, while
the Clean Competition Act (CCA), Singapore Japan
which is currently under review, will The Singapore Green Plan 2030 aims to Japan’s Green Growth Strategy will drive
collect additional taxes from products boost sustainable development by increasing national change through support for
that are responsible for higher-than- the use of clean energy, cutting transport- policies that include the promotion of
average carbon emissions. related carbon emissions, and developing hydrogen as a fuel, greater use of EVs,

Singapore as a center of green finance in and increased uptake of recycling. Japan

Asia. also aims to reach carbon neutrality by

2050.

ttps://www.krungsri.com/th/research/research-intelligence/cbam-
NI https://www.k /th/ h/ h-intelligence/cbam-2023
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Ku1luszaulanlusunisaanisau Climate

European Green Deal fulaunguaziinsnisdiAeyl/ 1
Change lag(assiinunzaisiing Net Zero

.. a . ﬂ’]‘iﬁ(@m’lma’lﬂéﬁm’lﬁﬂ’ﬁﬂéaﬂﬁ’lﬁL%B‘Llﬂ%‘z@ﬂ
Emission a1a{ul 2593 (@.@. 2050)

(Emission Trading Scheme: ETS)

, «  MsAmruAsRABssAatldulinsAvRaneaday
.+ HBLADNATAYIAU 2564 AMEATIINEANTY LY . o o o o o O o
+  AsAnuedasIunsiEndsunaundy 40% i

(European Commission) FefmuaulyUnLT 2573

LENNWANNTUE gAY (European Green «  AsayaaAlduuwnusivassfigisaunseaniy

Deal) enviihanfinsisaunszangnsiaaging guiiinii mulul 2578

Yine 55% analudl 2573 (a.a. 2030) 1iip sy .« AQRINYIFILFUATAUaRAINAITAR [WYiINa

o . (Deforestation-free Products)
AuUFunaigzaunseaniud 2533 . _ e o . .
©  MIARUANYINAINTINYDIDTAINLTUAATAVFILIAFDY

(Taxonomy)

o ASLAUNEAISUBUABUTNNNSHILAL (Carbon Border
Adjustment Mechanism: CBAM)

https://www .krungsri.com/th/research/research-intelligence/cbam-2023
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KU U1A5A15USVAITUDUADULIIUNWTULAN
e (Carbon Border Adjustment Mechanism: CBAM)

UNIVERSITY

AalnnN151119 4 U99 CBAM

’ Compliant with
[AVESELGENGS
(Carbon pricing, ETS)

Are EU standards '
met?
Has the carbon Pay Carbon Border Tax /

price been paid? Buy CBAM certificate

A

No leakage
Fair competition
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S nalasiArm1susu (Carbon pricing

KASETSART
UNIVERSITY

- TagulnesinsBavsarsuauiastinaiaaiaslannnlassnisanfingisaunseanainainsieny

mﬁmigmﬂ‘szmﬂf‘nﬂ (Thailand Voluntary Emission Reduction: T-VER)

nalnsrArAIsuau (Carbon Pricing) wanetanisn linnstassansueuiisnen tiunalnniianfuey (Carbon
tax) mﬂﬂmuna‘lnmmm%mﬂmiﬂﬁiﬂﬂmﬁ'wﬂu v 1) ?:UU%ﬂ‘i]’]EJaﬂ?irluﬂﬁ?ﬂﬁﬂﬂﬁﬁ‘ﬂL?ﬂuﬂﬁ‘z"iﬂ (Emission
Trading Scheme: ETS) %ai"gmaqzﬁmummmmﬁmmmﬁﬂﬁﬂﬂma"uaua*qu'lf'i LLa:ﬂqzyﬁmlﬁﬁn*ﬁ%ﬂmmﬁw‘é
lunsUassmFueu (Cap and Trade)*" 2) NM33eUANTLOUATAR (Carbon Credit) viaBunauadeunszani
as/iniiuldannlasenisanfnadeunszanitldFunnsiusesnnam ATFIUFIN 7 Fadunalnaannipadasla

TuFuntesssmalng ﬂ'aﬂgﬁ'u'lmﬂmmmms%mams’uwmsﬁmmﬂaﬁﬂﬂq fi3unitassnsaningiFeu
ne:qnmnﬁﬁne'lqmummjﬁuﬂezmﬂwﬂ (Thailand Voluntary Emission Reduction: T-VER) %aﬁ'u
snfiumstan aun. il 2557 viell o 4ufi 15 Hnuie 2566 Fnminsanfndeunszaniildfunisiusesann
TAzens T-VER Aniilu 15.8 Ausiuafuanlaeanlasmineumin (MCO,e) InennainlasainsaniinaiFaunsean 295
Tasanns daulvgidulasamaimunaeaumauny et lsfians Banuiadeunszaniian ldAnduies 5.6%
199n71aee N Gﬂunﬁzqnqw'ﬁﬂlﬂﬂmLﬁ']ﬁh”" b wiudndunganuiunanrainsmfueureasinediaealng

Tudunnstemepiuewasan® wisiiiidadanesdlaieuinFunueeuiiasvieriniiuldaniasnis
#ina  Tnemnguannzd 2565 fiafuauasAa IdFUN9FUs8s 4.7 MICO e wiBnnunsTentegiag 1.2
MICO,e viFaAnutlszann 1 u 4 windu et sl Wenesdeunduly udnian DUUAZHAA nsTeIEAFLIEY
\asAnanlAsanis T-VER wulneteianssiandiedeuiugaeusniesnssibiuau lneiisnsmnsdulnede

Tugiqai) 2559-2565 014 144% WAL 131% ANAFL
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mmmm‘fu'aumsamnm'ls'ﬁman'ﬁ T-VER

Carbon credit trading volume and value Average carbon credit price
THB/ton :
Trading values CAGR (2016-21) Average price (THB/ton)
140 (Million THB) 130.98% 14 120 == Average price change (RHS) 250%
— s Trading volume CAGR (2016-21) =
& 120 (Million tCO2e) 143.89% 12 8 100 200%
o -
st o
s 100 10 g 150%
E 80
= 2
> 80 0.8 z 100%
= = 60
S 60 06 3 50%
® T
£ z 40
T 40 04 = 0%
=
20
20 0.2 30.06 ! -50%
2 K B |
0 0.0 0 -100%
2016 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022

Source: TGO, Krungsri Research
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USHIULLAESIAINISTDLIYLRRYDIAISUDULASAA ALRAMIHNLASINIS IHYSEINA Y

2.1%

()=18.7% (o 807%

0.6%

m Biomass (28.91 THB/ton) m Biogas (133.05 THB/ton) m Solar energy (30.31 THB/ton)
W Forest (183.99 THB/ton) W Hydropower (87.18 THB/ton) Others

- lasensdgni As TasensnunyAIsuauLASAA [AsIAIATIER
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KU Carbon footprint v

What'’s Part of Your s 62 [fcmlﬂ

UK USA South Korean Canada

Carbon Footprint?

0900
A - CO2
Gas ke — &
Water Japan France North American Taiwan

WE'RE CERTIFIED

Electricity
’ /|
Foodis BU RATED!
(il

Houshold m
= P
y “"'".! y 2 6
: N pelbliy
25-

Transport Phone & @ ' nsMAmMé o
Internet CLIMATE SCORE

Recycling
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