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The Future of Food: Under the epidemic Food and Agriculture Has Undergone Significant
Structural Changes that Could Alter the Course of the Industry (Krishnan, 2021 )
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Conference on Agrifood Evolution

31 August 2022
Implementing Organizations: APO Secretariat
TENTATIVE PROGRAMME

Agenda

Wednesday, 31 August 2022

13:30-14:00 Regigtration/Zoom Connection APO Secretariat
Opening Session:
14:00-14:20 Welcome Remarks Head/Representative
Owerview of the Conference APO Secretariat
Topic 1: Policies to Evolve the Agrifood Business in the Fu- | Shingo Futami
ture Deputy Director
International Strategy
14-20-15-00 The session aims to share Japanese national strategy to Division )
promote both production capacity and sustainability by Ministry of Agriculture,
means of innovation. This strategy is called as MeaDRI for | Forestry and Fisheries,
Sustainable Food Systems, and its objectives and contents | Japan
will be explained.
Topic 2: Preparing for Future Risks in Agriculture Dr. Jyh-Rong Tsay, Deputy
Director-General, Taiwan
) The session aims to review challenges in evolving agricul- | Agricultural Research
15:00-15:40 ture in the future and share smart agriculture in Taiwan as | Insfitute
an example for preparing for future risks in agriculture.
Some other research efforts of the like are also shortly men-
fioned.
15:40-15:50 Short Break
Topic 3: Challenges of Food Manufacturing in the Future Dr. Weerachet Jittanit,
Associate Professor
] The session aims to update the information regarding the Department  of Food
15:50-16:30 current food manufacturing technology, consumer tfrend, Science and Technology,
and surrounding situation. The challenges in the future that | Faculty of Agro-Industry,
the manufacturer of food products should consider will be Kesetsart University,
described. Thailand
Topic 4: Localization and Globalization of Future Foodin | O 1o Kobayashi,
16:30-17-30 Professor of Marketing,
Japan
Graduate School of
Business, Osaka
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The session aims to describe the two strategic directions: Metropolitan University,
globalization and localization of Japanese food services. Japan

Globalization and localization are not contradictory but co-
exist, and the significance of these two strategies for food

diversification will be explained.

17-30-18:10 Panel Discussion TBD
Questions/Opinions from viewers
Closing Session: APOD
Vote of Thanks

18:10-18:20

Closing Remarks

Administrative Announcements by APO Secretariat (Evalu-
ation, Ceriificates if any)

End of Activity

APO Conference on Agrifood Evolution

Preparing for Future Risks in
Agriculture

Dr. Jyh-Rong Tsa
Deputy Director-General
Taiwan Agricultural Research Institute (TARI)
jrtsay@tari.gov.tw
31 August, 2022




Global
Warming &
Climate
Change

Increase
in food
demand

Water
Shortage
(70% used by
Agriculture]

Arable
Land
Scarcity

. DR i
Agrifood Innovation Accelerates, Driven by
Sustainability (Lux Research, 2022)

Biosynthesis
praduction
Scope 3
emission
matters
Businesses
sustainably
distinguish
5

PESTEL Analysis of
Change in Agriculture




PESTEL Analysis of Change

-

Mix Up Version of PESTEL Analysis

(Lux Research, 2022)

Technology

Threats and Opportunities (T&Os)
of Evolving Agriculture




Threats and Opportunities of Evolving Agriculture (/8

Evolving Agriculture Opportunities
R Sl e R As automation lower operating costs and Universal basic income, Two-tiered food
T ! eliminate jobs, traditioual livelihoods system with non-monetized food,
became more difficult to sustain Remuneration for data

Predictive behavioral modeling, Advanced

Reimage the relationship of A necessity of food system entailing i foa technologies, Crypto- ney,

consumers and producers empathy and accountability and Vi reality
Hyper-adaptive, localized Current farming lacks diversity, relability, Synthetic biology, Microbes, Quantum
polyculture access, sustainability, and resilience computing
Clesed loop agricultural Microbes, Bio-waste consumer goods, Water
systems il rescusses Imrve’sﬁng. Next generation biofuels
B The way current things are done linearly, ~ Next generation sensors, Biomimetic water
Regenerative agriculture T e T [ e e
Self-sufficient city-based  Rooftop fanms and urban gardens will net  Urban Agricultural zoning, Vertical fanming,
agriculture feed megacities Lab-based proteins and Water harvesting

Tnternet for all. Blockchain, Personal

Data-driven supply chain Information asymmetries satelites, Mw packaging -

Taiwan Agricultural 3 1 (le 8 1
Threats and Opportunities of Evolving Agriculture (2/8)
(Khan and Ismail, 2017)

Applications of Intemet of things
Challenges Opportunities
Software Lackof Low i -
complexity m pover ; Eri.
5 mm m comudmty efficiency ::y
12

Internet of Things Hardware & Software
Challenges in Agriculture (rzounis etal., 2017)
» The equipment residing at the perception layer has to be exposed
directly to harsh environmental phenomena
» The end-devices will have to stay active and function reliably for long
periods relying on the limited power resources of batteries
» Appropriate programming tools and low-power capabilities are
mandatory
» The large number of interconnected (in an internet-like manner)
devices produces an incredibly large amount of data, which will soon

be beyond the resource capacities of small-scale server
infrastructures to handle

Threats and Opportunities of Evolving Agriculture (/8

Evolving »
e = Opporui

> ity (in » Shared s and p

i { and » C i i power efficient systems with

organizational dimensions) Is a  power hawesﬂngtechnologles
Internet of Things key major hurdle throughout all the > Edge computing on the devices and lightweight
inarable farming  layers in the architecture of an  protocols can reduce network latency and

(Villa-Henriksen et Internet of Things system. capacity/throughput problems
al., 2020) ~ Revenue, affordability, —device > Lowering data dimensionality, cloud platforms,
power consumption, network  cloud cormuung machine leaming, middieware
latency and gl Big Data data (via

g
analysls data pmacy and security. blockchan)




Threats and Opportunities of Evolving Agriculture (48

Iving Agriculture Opportunities

» Start-up costs can be high if land is
purchased in cenitral business
districts.

» The number of crops grown is not

as great as for rural farming.

Production volumes are also not as

large as broadacre farming and

scaling-up may add cost and
complexity.

More specific challenges are the

need to manage disruption to the

Future food-production »
systems: vertical farming (VF)
and controlled-environment
agriculture (CEA)

(Benke and Tomkine, 2017)

rural sector, to raise investment
capital, and to ftrain a skilled
workforece.

> More accurate quantification of the
econamics of VF and its derivatives
» Greater in-depth exploration of
multiple-rack stacked designs that can
be rotated according te optimum solar
exposure
Considering development of change-
‘management strategies for future
transition of affected parts of the field-
hoerticulture industry
Identify employment opportunities in
technology, monitoring, maintenance,
customer service, and research and
development surrounding VF
Increased funding for research
plant genetics

>

e

v

Threats and Opportunities of Evolving Agriculture (58

» Several MNPs (like Ag-NPs) exhibit

in food packaging processes.
However, NPs have also been
demonstrated to have negative
impacts on plant growth and
development.

The major concem is the potential
concentration of NPs used, because
they could be transferred from root
to leaf and leaf to root, thus entering
into the food chain. Moreover, they
exhibit large-scale bioretention and

Nano-Enabled Products
for Sustainable Agriculture
(Rajput et al., 2021)
or nano bio-farming
{Manjunatha et al., 2016)

¥

accumulation within living
organisms, possibly beyond safe
levels.

# Determining the underlying

‘mechanisms of nanc-enabled

products’ interplay with the food chain,

and their epigenetic consequences.
the

v

p
of these technologies to create clean,
safe, and environmentally friendly
alternatives  to  products  being
currently used in various industries.
Nontexic, biecompatible and
biodegradable nanomaterials  and
robust, portable or remote in situ
nanotechnology-based sensing and
monitoring, backed up with analytical
softwars.

>

Threats and Opportunities of Evolving Agriculture (/8

Iving Agriculture Opportunities

» Lacking evidences for achieving the

Digital Agriculture in New desired attributes of technological

Zealand applications and goals relating to
1. Value-add attributes  environmental, health, safety, and
along the supply chain animal welfare requirements
2. New supply chain = Can information from consumers
business models feed back?
3. Productivity » Can the tools deliver lower cost
4, Cost of achieving and  productivity without unforeseen
demonstrating consequences?
compliance » Can the tools deliver improved

(Shepherd et al., 2018) decision-making at lower cost than

current approaches?

» Sensors, analytics, decision support
systems, and Traceability

» Barriers to uptake of technologies

v Data ownership, use and trust

¥ Competing business models-Two
extremes are closed systems
with the farmer integrated as part
of the value chain versus open,
highly collaborative systems that
give all stakeholders in the value
chain flexibility in the way they
operate.
Unclear benefits
Changing farmer roles, practices,
and identities.

R

17

@ 5 - . ¥

Four possible scenarios for New Zealand agriculture depending on

compliance costs and the target consumer (Shepherd et al., 2018)

Discerning customer  scuaio: Bio-¥canomy the “N2 Story *
Scenario: Business Growih Agends Fy = Tight/imtegrated value chains.
> High value niche systems E ; '-‘-ﬂ-ml;‘w
> Daversified VC3/ products
= Resowrce trading & carbo)
: EA s E - ﬁdﬂl’hm::-q
AlIgned 1o business = Connected data: paddock-plate
: mu-:-nm-m 8 > Useof BigData
= = Joined up sectors "NZ inc "
'E - Premium
H @mmh—d
Natural resource = Natural resource
Externalised S0 unting lised
@ Scennrin: Regalation Rules
Scenario: “1 = Increased Global pop.
> Valume i5King ; “ll—l-ni-;ﬁ
#  Expansion
*  Intensification '~ NZ Urban licence to operate
> Pricetakers + Undifferentisted product
F Increased > Lacal palicy regulation(enviros
"myre Dom 188" ~  Requirement for transition path o new
: 2= o = Incressed costs of complisnce
# ot o 5 = 18




Threats and Opportunities of Evolving Agriculture (78

> Focus in planting process changes
from seed uniformity & detection to
path correction
- N » Forinspection process, plant diseases
» Operations such ~ as  planting, = . \" oy defect must be detected

Inspection, spraying and harvesting
are conducted efficiently  with
minimum operational costs and
human labor, however more efficient fullyautonomous systems

systems with
# Autonomous harvesting system able
Ghiss s U9 o3 Gaghs) L to plan a specific strategy to harvest a

meet specific characieristics and o -
maximum amount of product with
specifications based on the specific e T arime

environment and plant species.

inside a real dynamic environment
» Focus for spraying task changes from
Robotics and Automation in efficient spraying to selective spraying,
Agriculture
{Mahmud et al., 2020)

# Multifunctional agricuftural robot with
affordable cost

# Modular robotic design with great
robustness L

Threats and Opportunities of Evolving Agriculture (s/8)

# Drastically reform existing agri-
» Modern farming operation is food policies fo  promote
Planning Scenarios for labor-saving and relies on a high  agroecology and mitigate climate

Japanese Farming input of resource-energy, thus change
and Operations i ing labor productivity and » Strengthen measures supporting
in 2040 to mitigate climate  environmental burdens small-scale family farms that are
change and increase > Labor-intensive organic  considered guardians of the agri-
resource-energy business farming relying on off-  food system
efficiency farm  resources needs to » Create new measures to build
(Sekine, 2021) purchase labor and manure from  more  decentralized, localized,
markets demacratic and smaller agri-food
systems

Ia caios fr Jese Farmig ystes
and Operations in 2040 (sekine, 2021)

Preparing for Future Risks in Agriculture

22
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o n Nt Solve Cmplex Challeges
in A Simple Manner

» Knowledge, technology and expertise
« Cross-sectoral cooperation
« Public-private partnerships

* Smart Agriculture
* Resilient Agriculture System to cope with climate

change
+ Decision-making ~ Systems  via  precision
hnology for Agricultural Water R
+ Core Technology Optimization of Cold Chain for
Agricultural Products
* Net Zero Carbon Emissions in Agriculture »

The Future of Food: Under the epidemic Food and Agriculture Has Undergone Significant
Structural Changes that Could Alter the Course of the Industry (Krishnan, 2021 )

Food & Ag Digitization

Controlled
Environment
Agriculture

Channel
Digitization

Decommaodificati
of Protein

2, At : AL : L
Food systems for sustainable development: proposals for
a profound four-part transformation (caron et al., 2018)

C with Viabili
:lln‘:’a{:'mmg- . . wshlr&nnv
SDG 13 oAy SRR of ecosystems
Adaptation and resdience Reduced environmental
of farming systems. fwm_l and restored H
Reduction in terrestrial ece
areenhouse gas Sustainable management
omissions ~ Food systems of water resources
" Poverty reduction, sustainable
wastage and sustainable deivors and jmpacts, economic growth, decent work,
‘consumption income and bivelihood for
Homan hesith theough vulnerable ural populations.
nutritional requirements Social Justice,
rds |m¢|=“ -
Avaitable and diver 4 pescerl
Healthy and food supply i Urban/rural links. Renaissance of
sustalmbm llood and teritorial rural territories
consumption development
patterns SDGs 1,5,8,9,

SDGs 2, 3,12 10, 11, 16

Smart Agriculture in Taiwan (SAIT)

Basis New Agricultural Innovation Promotion Program > Smart Agriculture
Vision Establish farming environment of high quality

Improve ability to

stably supply of
Strategy  produce via Smart

Farmers Alliance (SFA)

Objective 2

control High quallly 1 Covwenmeo

11



Promotion via Three Strategies
Strategy lll

Strategy |

Improve the ability to stably

Buiki application models. Create new communication

supply produce by innovating the integrating convenient and modets between growers and
agricultural model agricultural digital consumers via Friendly
r'sl:';"'“" Farmers Alliance services with value chains via ICTs Interactive Technologies
- ol Growers
i =
agicunre
~ Digital
S - /.7' B prouener
. wion
nient
« Pracut
\ Inioemation

/ N ’, rsuminy
: :
=2 0 ol @
A i

F Consiructing digital servce
in;‘anm:m:mklm:o , = 1o combine agricuftural Te enhance traceability managemant for
Warkin group [ Dispersion risk. "’p"::ucﬂm pne eting ‘mass production & quality of traceable g7
Reducelosses products via e-commerce

Integration of preduction
and consumption

MESSSS Production v
traceability information systems

Soybean
planting system
refinement

W lechenized seed production’
® Machanized 5690 harestng
® Seeds automated drying and sorfing

oS
- B
Ceun-‘dlnn large professional armers Alliance

farmers and 1,500 small farmers for
mechanization and intelligent

upgrading.
Info. of GPS paosition &
1= mage wera racenved
Smart GPS tractorscreen instantiy via mobile phone
v Export value of Taiwan vegelable soybean exceeded NT$2.5 blllbon in 2020 28
adi

Handling Activities
Famm is a job with high physical load, so the young people aren't wilingness to join and do In agriculture.

Decrease the load-bearing situation of labors.
of the aids

Purchase subsidy

< Unpowered Pro .

+ Lightweight : Under 2kg Government (S BT farmer

v Auxiliary force:3, 6, 9kg/one hand(adjustable) Cooperative e ik 50

v Fast adaption :‘:"':ﬂ:;’ ‘promotional Supply
+ With flexibility and no discomforts P activities

v

Obvious auxiliary force when picking >
e -

[nfees)

Technology transfer panracture

A Technology Transfer

AField application (Cherry Fromotio tivit e 2
tomato) Blgmngcarcmony

Fully-automatic packaging machine for ushroom
growing medium

Bag products

Traditional way needs 4-6 people Fully-auto packaging machine

1. High efficiency: 26-30 bags per minute.
2. Labor saving up to 90%.
3. With QR code Labeling system for p

Virtual planning protocol
for
factory 30

12



Smart Cultivation Management System
for Facility Vegetable

For short-term leafy vegetables, the cultivation time is short, the water demand is large, and the soll should not be too wet.

Before In cultivation management, manpower is needed to assist in stabiizing water supply to maintain quality and yield.

After v At the demonstration site, 75 simple greenhouses

e (approximately 2.5 hectares) were retrofitted to introduce the
Smart Cultivation Management System system and model
The Mode! development using the loTs and Al Automatic irrigation saves 1,218 hours of management man-

hours every year, reduces water consumption by about 50%
Automated management can be achieved for ensuring crop
yield and qnahty, and lmpmvmg farm managemem efficiency
The system and

Significantly reduce farmers' costs and create high value Sensors was used 1o ,..,..,my monitor irrigation, thus
smartly saving time and effort for precise management.

According to the growth period of crops, integrated
management of field equipment - smart greenhouse
management and remote production

Apphcatlon of Digital Twin for Data-drlven

E‘..
Greenhouse Farmmq m

armers have no idea about how to integs ies to upgrade
Before qneulmral operation and solve umtmty rdaud Issues, Inelndlrw the shmau nl agricultural labor, inefficient management

¥ A greenhouse master digital twin model based on Common Information
Platform (CIP) was developed by integrating intemet of things(loT) data and
using human intelligence (HI) and artificial intelligence (Al) technology.

¥ This mode! provides two kinds of digital services, One is a digital service of
Greenhouse Doctor that can help diag staffs’
hlbﬂs The omer is a digital service of Gu-nhous' Coach that can provide

g to improve

policy.

¥ The two digital services not only can let young farmers easily involved in
agriculture industries, but also can reduce staff training hours and related costs
of farm management.

(BN :
FOOD SAFETY SITUATION ROOM (FSSR) for .o
Campus Food Safety Traceability Chain s

b

0% o The Ministry of Education needs to build its own food material database, which consumes resources. Cross-unit data
cannot be efficiently aggregated.

¥ FSSR, an efficient and clear way to integrate and transform heterogeneous
food safety information, can further monitor and reduce the risk and reaction
time of food incident.

v By querying on line, it provides immediate, sparent school food
information to the community, teachers, students, and parents, thus
increasing the peace of mind and trust of all stakeholders on campus
lunch.

¥ It can also supervise the quality of school food and beverage management
Jointly by combining the campus food safety management system.

arvce-

Agribusiness Farmers

(AIIlanlce (Field)
Operation)
Full Disclosure and Self-management

‘Shows the correct location
Farmiand

and ensure the production
Skl environment -

MALLP Sulety

ol sl Smart
e Traceability
s Technology
healthy Safety No Based on
™ AN
QR-Code,
TR (PLANT

13



Ecosystem

Traceabilty
history

Food
» Safety
@ Piatiorm type Goverre Ecosystem
.aa\uncn l/pe 4
@\alue core type Smart warning

ystem circulation, Shar ue creation

< 6,45 million USD in 2021
Industries of the major export
igr0ps 3 Aquacuiture industry

20 25

and quarantine

¥ 913
10 Strategic

USD (15.74 milllon USD In 2021)
ic Industries

Climate Change Impacts on Agricultural Sector

- ! — { Ecosystem \
& .'
‘G.. ; l.'
Weather I M‘

and Climate
extromes

Facility I

e

Support Agri by ishing Resilient Ag
Qs hjlargsts and ing Production Resilience to Reach
of RRAS intain Food Safety

Adapunon Action Plan and Feasible Pathway
Policy ystem, Capacity

Strategies m Adaptation Mechanismand Solution Scheme ]

_andStress  (Crop, Fishery, and Livestock Cultivation)
Adaptation

Multiple Usage of Val
(
(

Knowledge Platform, ]

_/ C il Disaster ion ) .

14



Challenges of Agricultural Water Resources
Competing for water resources (stable Policy-supporting technology (Enhance

water supply) efficiency of water distribution)
A Water supply unstable A Related Information need to be integrated
A peting with and i ial Little evidence for precise water distribution
A Lack of precise demand of agricultural A Policy Platform of water resources

water

Stable water

Unstable water amount and quality

amount and qu; e—————
with high risks Water cssly applied
e bt
Water hordiy spplied
7.3 bion tnes i ol 9EN « underground water
04 billion to
water from river SE e
7.3 bilion tones (65%) rvoir 444
sasiie 11 bilion tones (10%)
ses

barrage
23 billion t

RDS4AWR : Refine information for water demand of crops

Vision Enhance the use efficiency of agricultural water

Base-constructing Value-adding via
T W = e NN
Themes
Strategy 1: Update Strategy 2 : Link and Strategy 3 : Control and
supply/demand Value-adding Support
Strategies ~ [nformation == Linkhe complex water

Renew waler demand of crops
Masior nformation of soil watee it hioe of e oot

Techniques
and skills
mic risks
"
Goals

DM of water<- _= ‘.@
Value-added water condition distribution - =

> Pronarvest managsmant and
post-hanest proc
tachnologies i the upstresm
> Davalopmant and ogtimzation of A o
core techaciogies in the miodie & e

and doarstroam
> Filng channel demands and L .' :::s“
technology gaps > Imprave the key points of post-
Panwst ks
. > Recuce losses during storage,
Value chain rensporition and sakes Arsit wmoories. b e

qualty

* Improving the
verification of Kohmﬂ
cold chain technology of

Combining value chain
appécation and
on site

dustrial chi
application of cold for local and export
chain technoiogies markets

15



Research on Net Zero Carbon Emissions in Agriculture (RNZCEA)-
As the world is accelerating carbon reduction, Taiwan will keep up.

SERNGETOIIRO

2050 Net Zero Emissions

(carbon border tax)

Su Tseng-chang, the Premier of Executive
Yuan, ROC has announced to promote carbon
reduction on April 22, 2022:

« The goals that Greenhouse Gas Reduction
and Management Act set in Taiwan are no
longer enough to keep up with the world.
+We must make greater determination and
courage, step up our pace, and aim for 2050
goaf of 2050 net zero carbon emissions.

rlioe

o (2 carty P 5
+ Establish low-carbonagricultural, livestock, poultry,
and fishery production models
= Strengthen R&D of related carbon-

reducing technologies
O ER L TR Carbon Carbon
carbon reduction strategies Reduction | sink
Increasing

+ Establish energy-independent
Preparing agricultural and fishing villages
EtE ] (e LN - promote effective carbon pricing

* Materialization and value-added

= Establish agricultural cross-discipline Trends and carbon credits policies in the
circular fields agricultural sector
+ Promote
* Promote R&D of agricultural recycli
ror of agricultural recycling - 5
T - R&D of green i “

Prospects

our Future Scenarios of Global Foo
(Nabarro et al., 2017)

d Systems

9 S3- Open-Source
Lt et Sustainability : A future
world Imking highly connected
markets and efficient
consumption of resources will
mcrease intemational
cooperation and mnovation. but
1t may leave people behind.

S4- Local is the New
Global @ In a world with
resource-efficient consumption
and  discrete local markets,
resource-rich countries focus
on local food, while import-

F
9 S2- Unchecked
Consumption With
strong market connectivity and
resource-intensive consumption,
this 1s a world of high GDP

growth with high environmental
costs

D S1-  Survival of the
Richest : In a world of
resource-intensive consumption
and markets separated, the
global economy is sluggish, and
there is a stark divide berween
the rich and the poor

YR 0t proerTer=—mems dependent  regions  become
hunger hotspots.

16



systems in emerging markets (Glo

Driving forces would render transformative changes to food

bal Knowledge Initiative, 2017)
Imgroved data icreascs transparcncy

> Changing dietary proforences impact nutrition & health x . :

> Supply chains become more cfficicnt < Boot Youas aauc REGRbN

> Eovirounental costs and resource degradation escalate d :““"“" benclits accrue from improved resource

g Mhoci: »  Rapid change compromises rural livelihoods

i o > The public & private sector prioritize sustainability &

> Yields increase through technology ecallionco

#  Lax regulation results in marketdriven food system  §2 S3 »  Production sources diversify for crops amd seographics.

#  Climate-related shocks disrupt food systems. — »  Fanuers gain groater aceess o capital

> Agriculture continues to degrade the environment s1 | S4 » Local economies enable shorter supply chains

# Isolationism become a force for good # Inequality grows between countries and within them

» Regional trade increases » Food choices reflect full costs (environmental, etc.)

» lnnovation is championed and privatized » Govemment policies support the triple bottom line

» Consumption becomes unsustainable » Localized systems increase resource efficiency

» Continued inaction on climate change » Resource disparities lead to food scarcity

# Low-nutrition consumption proliferates # Food systems reduce environmental footprint

» Mounting crises overcome apathy and inaction > Reduced collaboration inhibits innovation and its diffusion .,
»  Agriculture shifts to urban production systems

Prospects from the Perspective of SAIT

Sustainability Driven by Agriculture

(Hrustek, 2020)

Providing food for all people in the
warld and for all animal and plant
species- food safety and control of
healthy food

Future Efforts from the Perspective of SAIT

17



1 A : i
How Can Science Help Realize the Desired Benefits from Digital
Agriculture? (Shepherd et al., 2018)

* Include farmers (and other relevant stakeholders) in
design of technologies, as well as in the design of
new governance and business models that will
enable desired benefits from digital agriculture

* Demonstrate the distribution of different benefits
from adopting an integrated packaged of digital

technologies
+ Provide more examples of ‘actionable knowledge'
- * Provide supporting validation
+ Develop more examples of (big) data and computer-

aided decision support
* Develop integrated solutions along the value chain 5

ral Research Tnstitiols hs v
From Sustainable Agriculture to Sustainability
Driven by Agriculture (Hrustek, 2020)

wan Agricultural Researcl Institut LR o ~
Integration of the Agriculture 5.0 in the Context
of the Society 5.0 (pebauche et al, 2021)

Producer Far Processing Retailier Consumer

. OO

Uit

1

[}

1

1 Biological Product
[|

1

'-

r 7 4 ¥ Ik e e 2 i ‘: JI
A Reminder: Effects of Climate Adaptation are
Difficult to Determine (Berrang-Ford et al., 2021)

= 4 enhar ts of thod - ing the effectiveness of adaptation
responses (with different temperature thresholds), understanding limits to
adaptation, synthesizing different forms of evidence, and including timescale and
the dynamics of response;

» 3 teamwork facilitations - promoting participation from individuals and civil
society, er passing missing r h places, scholars and academy, and
understanding private sector responses.

18
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@ Taiwan Agricultural Research Institicte

Conclusions

This talk aims to review challenges in evolving agriculture in the future and
. share Smart Agriculture in Taiwan as an examples for preparing for future risks
Kim in agriculture. Four other research endeavors of the like are also shortly
mentioned.

Innovations like developing new producls, services, and introducing new
financial schemes for digital farming which address challenges faced in
agricultural sectors would be the key to achieve sustainability, thus realizing
Sustainable Agriculture and preparing for future risks in agriculture.

To take advantage of this potential, the current production-oriented focus of
digital farming needs to be expanded. Other benefits including better

. environmental performance, better agricultural policies, and more transparency
need to be explored. Ultimately, advancing from digital farming to further
include sustainability driven considerations is an unavoidable road to a more
sustainable agriculture in the future.
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Thanks
for your attention !
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The Future of Food: Under the epidemic Food and Agriculture Has Undergone Significant
Structural Changes that Could Alter the Course of the Industry (Krishnan, 2021)
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Food systems for sustainable development: proposas for
a profound four-part transformation (caron et al., 2018)
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Topic 1: Policies to Evolve the Agrifood Business in the Future- sustainable food
systems: strategy “MedDRI” presented by Mr. Shingo Futami, Deputy Director,
International Strategy Division, Ministry of Agriculture, Forestry and Fisheries,
Japan.

Topic 3: Challenges of Food Manufacturing in the Future presented by Dr.
Weerachet Jittanit, Associate Professor, Department of Food Science and
Technology, Faculty of Agro-Industry, Kesetsart University, Thailand.

Topic 4: Localization and Globalization of Future Food in Japan presented by Dr.
Tetsu Kobayashi, Professor of Marketing, Graduate School of Business, Osaka
Metropolitan University, Japan.
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