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AMUUaDANYYDI81S (Food Safety)
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* 9833381 (Wenalsa Wy E.coli, Salmonella spp., Listeria
sp. Clostridium botulinum)




Future Living

FUTURE FUTURE FUTURE CITIES FUTURE NEEDS  FUTURE FOOD
WORLD POPULATIONS & LIFESTYLES



https://mackaycartoons.net/tag/waves/




3 Pillars of Sustainability

sustainability

Development that meets the needs of
the present without compromising
the ability of future generations to
meet their own needs.

Source: “Our Comman Future: Report of the World Commission on Enviranment and Development”.
LIN Documents. n.d. http://www.un-documents.net/ocf-02.htm




BCG & ESG

(Corporate & Consumers)

Profit Planet

Old Paradigm :>
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S0Gs and Food

®Zero hunger o o | g e | g oo
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Mega Trends

* Demography
* Population in Africa will increase 109% by 2050
(20% in Asia, Latin America and North America,
-4% in Europe)
* Ageing society
« Slow economic growth, resource diverted to
social & health spending
« Change in lifestyle and consumption patterns
* Products & services innovation
 New technologies, e.g. Robotics, Neurosciences




* Food demand increase >60% to feed 9.7 billion people by 2050

* Innovation is the main driver of productivity growth
 New technologies will play important role in agricultural & climate change

Mega Trends

* Sustainability

* New Sources of Protein
* Plant Based, Insect, Culturable Meat
« Aquaculture (Fish and Seafoods) particularly in South and East Asia



A 2011 study estimates the
number of migrations due to

climate stress
to reach 150-300 millions by 2050.

Crop failures due to climate change caused, almost
60,000 farmers in India to commit suicide over the last three decades.

Climate change is leaving 224 million undernourished in Africa.

Severe droughts across the globe are threatening farming communities (as well as
urban dwellers, ref. cape town), and contributing to price volatility of food.

FUTURE
FOOD
INSTITUTE




Impact of Climate Changes
on Food System

* Agriculture is one of the most vulnerable sectors due to the climate
change (global warming. drought, heavy rainfall & flood)

* Climate change causes great impact on food security
* Smart farming/ Precision Farming

.i:‘ﬂ ;!Hury_’.i .

- b Wl 45 * (Food) Innovation is one of the key solutions
-  Alternative proteins (plants & insects)

: * Prevention and/or reduction of food waste, food loss
- -..——'-—i'—"'l
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* Post-harvest technology. food packaging & contact
materials, logistics & transportation

* Utilization of co-products; side stream/ waste

) F : * New Technology in Food Processing & Food Safety
4 (Automation/Robotics/High Pressure Processing, 3D-Printing, etc.

 Digital technology
* Traceability, Personalized/on-demand foods
* Renewable Energy (Solar, Wind, etc.)




THERE ARE 300K EDIBLE PLANT SPECIES
OF WHICH WE EAT ONLY 150

Today, 75% of the world’s food is generated from only 12
plants and five animal species.

Source: Future Food Institute
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Food Trends

® ESG (Environment, Sustainability, Governance)
® Environment (Food Loss, Food Waste, Carbon Footprint, Water consumption)

¢ Sustainability (Environment, Society, Business i.e. risk management, business continuity)

3 Pillars of Sustainability

Sustainability Environment

Development that meets the needs of
the present without compromising
the ability of future generations to
meet their own needs

Society Economy

Swurce:; United Nitims Garard Assambly *48. Sus!iluﬂ 8 darbpmant: managng. ad putecting. o comman ewrmment 2005 Sard Summit
lleome 24 loeber 200 < bifp:/# daccess-dds-o7.un arg/doc/UNDOCA BEH WIS/ 48160 /POF NOSAE TS0, paf  pmE kments

® Governance (Transparency, Social responsibility, Legal)

® |Innovation (Internal, Inclusive)
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Healthy, balanced,
and climate-friendly

R S

Too little food, Too much food, ‘

too little variety too little variety

Source: CGIAR Research Program on Climate Change, Agriculture and Food Security, 2019
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9 Regulations, S0Gs

Resources oMarHEt
-HHA -Emerging
Food & Agriculture
-Infrastructures Innovation Framework -Niche
-Finance -Oesign Thinking

QTechnnlnqg & Innovation
Agriculture, Food Tech, Biotech, Materials, Digital & Al, Big Data, Bioinformatics
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Value Proposition Canvas
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Value Proposition Canvas
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Design Thinking
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See their world

Appreciate them as
human beings

Understand their Communicate your
feelings understanding

interaction-de:

Value Proposition

|

Value Proposition

The Business Model Canvas o
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Ky Resources [ Channets -

Business Model Canvas

IDE, Startup



Value Proposition
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The Business Model Canvas ST Erish =
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Food and Agricultural Business Trends

® ESG (Environment, Sustainability, Governance)

® Environment (Food Loss, Food Waste, Carbon Footprint, Water consumption)

® Sustainability (Environment, Society, Business i.e. risk management, business continuity)

4 Pillars of Sustainability

Sustainability Environment

Development that meets the needs of
the present without compromising
the ability of future generations to
meet their own needs.

N Society Economy

Swures; linited Nations Eamard Asmsembly ‘48, Sistanable tembpment maagng. avd ptecting oo comman earmment *2005 Bard Summit
llogeome: 24 lomber 2008, . < hitpe// daccess-dds-ny.un arg/dac/ UNDDCS BN WO 487/ B0/ POF/NESAETED pdf T pmE liments

® Governance (Transparency, Social responsibility, Legal)

® Innovation (Internal, Inclusive)



Environmental
Feedbacks

. water quality,

GHGs, blodiversity Food System Activities
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Source: Doherty, B., Sidhu, Y., Heron, T., West, C., Seaton, A., Gulec, J. et al. (2020) Citizen participation in food systems policy making: a case study of a citizens' assembly. Emerald Open Research, 2, 22.
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Source: Doherty, B., Sidhu, Y., Heron, T., West, C., Seaton, A., Gulec, J. et al. (2020) Citizen participation in food systems policy making: a case study of a citizens' assembly. Emerald Open Research, 2, 22.



Food For Future Living

 Sustainable Food
* Healthy & Functional Food
» Self-grown/Self-prepared Food

Plant-based eating Price barriers Homegrown




City Farming Less Food Distance Ready to Cook > Ready to Eat
Home Gardening Online > Off-line Culinary Skills



* A7NUABINITAIMISTIANIUIULLDIU1NUTZVINS LaN NNV

® Aging population/ Silver Economy

- ® Health consciousness of consumers (Functional Food/ Food
Opportun Iities Safety including Packaging)

® Covid-19 Pandemic in World Leading Food Producing Countries
(Food Security)

® Local ingredients/ Short supply chain
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* aulutenanual (authenticity vs. fusion)

* AuUanngaImns (Histamine lTuiuan 9dunsd
A15ANANSLUTIMNT LU En8iLAALATAIINANTNY)

* WINNTIU (BAv1gn1sAUINET UM N1suERTY
FTAUVEIEEIU ANUUADANEBIMNT AMAININBINNG
wazassauselevil)



walulagdmsunisuussiuaswmuanmig

miLLU’igUﬁlﬂﬁi’fﬂ’J’m%au (non-thermal processing)
LY MWl IFUMBANUALES (High Pressure Processing) Wag N15a18598019113
nsuUssUildmuderlusuuuulu 1 Pulse-Electric Field, Ohmics
N5l 3D—Printing, Automation and Robotics Tun13uana111s
nstEmAtANIg Neurosciences Tun1sMadaUNISEaNSU ﬂ?WN%QUﬂQQNaG}ﬁﬂJ“ﬁ@’]‘MTﬁ



Change in Food & Agricultural

System (From Simple to Complex)

=%

"‘; “\G rab wSaunu
FGrabFood dnn




NUT HARKI [ ioa
Glipocs. |

rha Bornal ol Ted o

Tl
931

oustainable Packaging




Eco-Friendly Packaging

* Increase in Recycled and Recyclable Materials i.e. cardboard, paper,
recyclable plastic

* Optimize Packaging Design: reduce unnecessary packaging materials, such
as extra boxes, ties, or layers while still maintaining what is necessary to
protect the product

* Bioplastics (with challenge in industrial facilities equipped to process
bioplastics)

. C!cearer Labeling on how to recycle the package or if they need to dispose
of it

* Lightweight Packaging: reduced material and manufacturing costs, reduced

environmental impacts from transportation, and, potentially, less waste
bound for landfills

* Shipping Materials: recyclable and reusable shipping materials

Source: https://ecofriendlylink.com/blog/eco-friendly-packaging/



Packaging for sSeniors

Easy to open
Lightweight

Highly visual Easy to read

Source: https://www.billerudkorsnas.com/managed-packaging/knowledge-center/articles/packaging-for-seniors



luinaiAsudne BCG

aswnoEIwIsn
funisWuauiou
[

| ]

™ L]

desaRBReeRReREBINAEeORaReREORaROOORROORDOORBDE
L ]

asaunidAunu WuadISo
L ]

W
L ]
L
L
L
[

0' | cuesess S99 Value Creation

V 2INNSWLINSADIIHAINKAIENWBOINIW

na:JAIUSSSLU

(e

ausSnY Wuw 9ANIS seevese
nasldds:losuna:wuwunswens
A2IUNAINKAEUNIIEINIWIASAIUSSSU

FIUNSWEINSAIUAAINKAIENIIEINIWIA:SAIUSSSL

38




-- Circular
& Economy




Bio-economy  sammnmuln
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BCG MODEL in Food and Agriculture Sector " toManae @ 4

and Monitor

A
Agricultural Crop @:,/

New Economic Crop
Precision-Agriculture and Livestock

" . | L
Closed System : 5',::;95‘;:,-‘: g;ﬁ'ﬂﬁ S | . Thal GAP

Smart Smart Greenhouse Market and Area ) b

Farmer
- Marine and

Aquaculture

=T
AN

P

Premium

Mew Plant Breeding Technigues Agricultural A
(Praught Resistance, Flood Resistance, 9
Insect Resistance) Products




| Clinical Research
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Genomic Data for Personalized Treatment




BCG MODEL in Tourism and Creative Economy Sector

Tourism High Quality Wellness Standard  Sustainable National Creative
in Secondary  Tourism Tourism for Tourism Sites Tourism Guideline Cities and
Cities and (Convenience Standard for Tourism Creative
Communities / Clean / Safe) System Products




How do we get there?
* Innovation, Networks and
Alliances (wp2)
» Metrics (WP3)
* Policy and Governance (WP4)
What are the -+ Narratives (WP5)
barriers, lock-ins and * Integration and Learning for change ~ What would it look like?
opportunities? (wp1) at scale (Wp6) (WP1)

1sT
HORIZON

CURRENT
FOOD FUTURE
SYSTEM REGENERATIVE

- FOOD SYSTEM

HORIZON

3RD
HORIZON

PRESENT SYSTEM TRANSITION ZONE FUTURE SYSTEM

Bob Doherty 2021 Transformations to regenerative food systems—An outline of the FixOurFood project



Top 5 Key Drivers For Thailand Food System

Life Style .
Food security

Human Capital Economy-triver consumer behavior

National Policy Direction

Standardisation Demographic change

Climate Change

Environmental concerns Perception drwen consumer change

IZLE@LED consaousnegﬂd&m
Food Tech

Digital technology
Food safety

Health Promotion

T™T™™C

Py AT
o8 BUNGL F‘ftdlnnopohs Ti
T o

1. Climate Change

2. Health consciousness

3. National Policy Direction
4. Food Tech

5. Food security

Digital and Privacy

Digital technology

Environmental concerns

Lifestyle

Perception driven consumer change
Human Capital

Global states

Food safety

Demographic change
Economy-driver consumer behavior
Food Economy

Health Promotion

Standardizations

32
29
26
25
15
14
14
13




Food Foresight : Food Trends

- Nutrition & all natural ingredients Local Food & Heritage - Culture & Food Heritage

- Biodiversity
- Food structure - Gast Touri
- High value-added astronomy lourism

- Local Recipe & Wisdom
- Exotic Food

- Immunity Boosting

- Well-Mental Eating Health Food &
- Functional Food

- Nutraceuticals High Value Added

- Smart Food

Personalized Food

- Molecular food design
- Personalized Nutrition
- Convenience Food

Specialization - Korean/Japanese/Chinese
Cuisine

- Halal Food

- Diet changes/Flexitarian

- Action Cuisine

- Medical Food

- Newtrition

- Biodiverse Dining

- Elderly Food

Circular Ecosystem

- Food waste utilization
- New source of proteins
- Bioprocessing

- Organic Food

- Clean/Natural/Fresh



Food Foresight : Technology

- Rapid method testing

- New testing for food innovation

- Warning & modeling to control microbial hazards
- Traceability

- Food Safety & Transparency

- Sensory Science

- Neuroscience marketing

- Animal & Human Trials

- OMICs

Advanced Testing Advanced Processing

- Extend shelf life

- Food Technology (Non-heat
process)

- Shared Kitchen

- Robotic & Automation |"|I| ]
- Digitalization

- Intelligent packaging

- Green technology

- Eye Tracking Glasses
- Restaurant Digitization
- 3D Food Printers

- Big data

- Internet of food sensor
- Food Delivery

- Digital data analytics

- Eye Tracking Glasses - eCommerce
Intelligent Automation Big Data &
Technology Internet of Food

As a Supporting Business



* Food for Health and Well
Being (Body and Mind)

» Consumers are looking for
functional/specific ingredients
(Vitamins, probiotics,
prebiotics, ginger & turmeric,
etc.

* “Free from..Food” i.e. gluten
free, MSG free,lactose free no
preservatives

* All natural
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TUsauaINNY
(Plant Based Protein)

TWsiududmsznouiidfaessnene (nduile was
23dUsENoUdY )
Tnelumsuslaalusiulaleiuay 0.8 nu/uud 1 nn. /Su
wiasiiuvedusiy (Hodns fimfiu B12 19 fiv 1Wu &1 vise Wia)
aafUszneuTiddyetlusiufe nsnewiily (amino acids)
* suMeduasIziegle
o nspezdludndufisieneduasziosldls (essential amino
acids) 9 ¥im LN histidine, isoleucine, leucine, lysine,
methionine, phenylalanine, threonine, tryptophan, and

valine




-----

BEYOND
MEATBALLS

ven. Sauteé. Sauce.

'AILABLE AT A STORE NEAR YOU.

LUBLNYUINNNY

(Plant Based Meat/Meat Analog/
Artificial Meat)

MORE O

RObs g

. Al

ABOUT PRODUCTS RECIPES INGREDIENTS SHOP WHERE TO FIND

Meat is defined by the Codex Alimentarius as “All parts of an

E RESULTS
(E IN

animal that are intended for, or have been judged as safe and P-MEAT STUDY CONDUCTED AT STANFORD
i‘::;.urﬂ ’I‘.ESFI::ST CLINICAL TRIAL USING OUR PRODUCTS,
suitable for, human consumption”. Meat is composed of

water, protein and amino acids, minerals, fats and fatty acids, ARNMORE GO
vitamins and other bioactive components, and small
quantities of carbohydrates.

Source: FAO



* Food for Health and Well
Being (Body and Mind)

» Consumers are looking for
functional/specific ingredients
(Vitamins, probiotics,
prebiotics, ginger & turmeric,
etc.

* “Free from..Food” i.e. gluten
free, MSG free,lactose free no
preservatives

* All natural
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NandusiasE T uREaene

Sensory aspects

— Provide similar appearance and taste to
normal food

- Flavor/odor/ taste

— Easy to chew and swallow, do not cause
suffocation

Nutrient and composition
— Healthy and nutritious, nutrient-dense

— Prevention/care of chronic diseases (salt,
sugar, fat,

cholesterol, electrolytes)
— Easy to digest

Fotografie Katharina Jager |
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Global Food Trend & Opportunities

Food Safety Food Delivery and Specialty Foods

[Chemical & Biological Safety) Transportation [Personalized Food, Silver Food]

Ry i

Sustainability of Food & Healthy & Tasty Food Natural Ingredients

Food Contact Msaterials [Low salt & sugar, Low calories] [Preservatives, Flavors, Herbs]

9

Alternative Proteins Automation & loF, 30-Printer Premium Food & Gastronomu,

il

R
AT, -

[Plants, Insects] : Localicious
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20dIHNSSUDIKISUKVOUIAO (Food for The Future) duiduldikuig
AdAny wTr'aauaocian:nudaomsua:wnﬁnssuv»juﬂnnqn?Hu' soufioldu
NISLOSgUWSDUSUDDINNAAVNAIDYIVAU DINATYIWTQY anUUDIHIS
NS:NS2VQAaHNSSU TAuUVOIHISILHYDUIAODONWU 4 Us:inn Ad DIH1S
WoRG U (Functional Food) 9181s3unsg (Organic Food) 91H1SN1S
uwng (Medical Food) ua:zoinistiu (Novel Food)
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Value chain uov

A 20AIHNSSUDIHISIWODUIAQ

Key Activities
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Support Factors
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(Distributions/Market)
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E-matching platform

& Digital Marketplace Platform

National Health-claim &

Positive-list Database Bank for Prediction
Block-chain, Al & Traceability System
Fintech platform

Digital Technology

INATUTagLUNKVIYSDOSUNISWCUUN
2aaKnNssuIKISWonsu (Functional food) :

| Functional Foods with highly added value and productivity
| to meet consumers’ needs segmented among different & specific groups. [

1

TIME Labs

t | *

Waste Product

Antioxidant (a1sdwuauyadas:)

Synthetic Food tech. (inaluladé@omw-n1s
Aaldon a1wwusdaun3d msdadoanuwusiu)
Fat & Sugar Substitute (Prebiotic tech.)
Health claim tech.

Compound Library tech.

Positive list tech.

Safety & Non-Toxicity tech

Self-Certified Health Claim Service Unit
Food Process Automation
(inalulads:uunduaumsKaaua:snyIAUMW
21H1S 16U HUN)

Research OMR (On-site Microbial Reactor)
Personalized Function Food Product

Food Science & Technology

* Supply Chain & Logistic Tec.
* Cold Chain Logistics
* Food Process Automation

Food Engineering & Processing /
Business Technology




® iNnATUlagLUIKUIESDVSUNISWCUUN &
> l 2aarnssuoIKIsNIsuwng (Medical food) \

| Medical Foods with highly added value and productivity
I to meet consumers’ needs segmented among different & specific groups. [

* Certified Body Platform for Medical Food
* E-market Platform
* E-Patient insight Platform
* P2P & Fintech Platform
* National Bio-Database Bank for
Medical Food
* 3D Printing for Medical Food
* Blockchain & Al Tech.

Digital Technology
Transformation
Enabler (Circular: C)

TIME Labs

Medical-graded ingredient

Blenderized feeding formula for NCDs
Blenderized tube feeding formula for
specific disease

Medical Food Gel

Blenderized tube feeding formula for
specific disease

Clinical research service for medical food
Medical food claim service

Medical food standard & regulation

Food Science & Technology
Transformation
Enabler (BCG)

¢  Supply Chain & Logistic Tec.
* Cold Chain Logistics

Food Engineering & Processing /
Business Technology
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tNAlUlagUIBUIgSOVSUNISWCUUN

> 2aaHnssuoIK1stHU (Novel food)

- Novel Foods with highly added value and productivity
to meet consumers’ needs segmented among different & specific groups.

—

* Certified Body Platform for Novel Food * Mycoprotien * Supply Chain & Logistic Tec.

* E-market Platform * Novel ingredients from Herb, Plant, or *» Cold Chain Logistics

* E-Consumer insight Platform indigenous food or by-product *» Tissue engineering Tech

* P2P & Fintech Platform * Vegetable Nanocellulose

* National Bio-Database Bank for * Insect Protein-based product

Novel Food * Lab-grown & culture meat

* Blockchain & Al Tech. * Fermentation Tech.
* Cold Plasma & High Pressure Processing
* Nano encapsulation ,
* New extraction & purification tech.
* Ohmics heating
* Nutrigenomics ,
* Pulsed Electric Field Process
+ Safety & Non-Toxicity tech
+* Toxicity study
* Food safety process management
* Clinical research management service
* Precision Fermentation Process,
* Bioreactor, Fermenter
* Clinical research, testing and Regulatory

approval service
Digital Technology Food Science & Technology Food Engineering & Processing /

Business Technology
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Functional Foods IDEATION

Market Analysis/Market Survey
/Segmentation

Preliminary

Proof of Concept Feasibil itv
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dnsfnerluAustnowdis Randomized Control

(Systematic Review) Trial (RCT)
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( Epidemiology Study)

=
il

bioactive compounds HorrdAmuazSauiaEu

-3

5 "
nrignenloruaTduldls SndURsuasFreedom to Operate
winiTua m1ilna (Novel Food) Raaimngdnisuaunis Toxicity
Study FIHLAMUTIIEY DE.LAZTRAC {INMU Mahidol University)

i "

s a9 ¢ i o as
Safety HniAneIRTHURBRAS @10 lslsaRne ahNna:
virlfifiaemaun (HaghunddnalaldiTusu

=

Source: Food Innovation & Regulation Network (FIRN)/ Chinachoti, P. (2019)
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Clinical 1
Focus Group

Market Utility Trial

- nrsAnwtluAn 1WSeudieuriu +VE ufiz -VE Control RCT
mode! LAzRTANNBAAL

- FRalwsansmidetials (6Lp, GCP)
GAP = Good Agriculture Practice

GLP = Good Laboratory Practice)
GCP = Good Clinical Practice

Clinical 2 AsAnwIlUAUITWIULIN RCT (Target group) [l

¥4 effective dose
47

Source: Food Innovation & Regulation Network (FIRN)/ Chinachoti, P. (2019)



