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22-CP-18-GE-TRC-A :
Training course on smart sustainability assessment tools and
techniques for improving agrifood industries
(Virtual through ZOOM)
Implementing Organization: Cambodia and APO Secretariat
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1.2 ilon/asdanuiilfanniansaudneg wiouuansnrmAaiiuniesndiegncUsfuiiausatunuiuldly
ssdnsuFaUszmAlne (sursasuunmusiatauasssydeineansussens)
Lﬂ'fammmﬁﬁiéj%’mnﬂmiﬂﬂanmwﬁﬂqmi Training course on smart sustainability assessment tools
and techniques for improving agrifood industries sewinetud 12-15 nangIaN 2565 t1u ZOOM meeting fiwadonis
ussEeUsznoude 9 hiden1sussens uasuangu feil
- Session 1: Agrifood Systems and Sustainability: Key Concepts, Guidelines, and Challenges 1o Dr.
Shruti Pavagadhi

- Session 2: Sustainability Indicators in Agriculture Practices 1ag Prof. Tofael Ahamed
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- Session 3: Sustainability Challenges in the Production, Processing, and Distribution Components
of Agrifood Value Chains I Dr. Vijayender R. Nalla

- Session 4: Agrifood Systems and Sustainability Assessment 1ag Dr. Shruti Pavagadhi

- Session 5: Business Models Addressing Sustainability Challenges along Value Chains lag Dr.
Vijayender R. Nalla

- Session 6: Paradigms and Professionals in Agricultural Food Sectors to Achieve Sustainability lng
Prof. Tofael Ahamed

- Session 7: Global Sustainability Assessment: Key Metrics for Agrifood Systems g Dr. Shruti
Pavagadhi

- Session 8: Smart Tools and Techniques Using Big Data Analytics for Achieving Agrifood
Sustainability lag Prof. Tofael Ahamed

- Session 9: Key Insights from Business Models Addressing Sustainability Challenges lag Dr.
Vijayender R. Nalla

- Group Exercise Preparation

Session 1: Session 1 Agrifood Sustainability Concepts Guidelines Challenges ag Dr.
Shruti Pavagadhi

1) s vidnuienaussdiy (Three Pillars of Sustainability)
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2) anudeduluszuumsinens (Sustainability in Agrifood Systems)
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wyudiseudAaUznmsimisy namaluiestlrmues Sennedjem, c. nuhiinistaumeuenvesiiiiiuily

0UAlUT e 1200 Uneumsannia

Ploughing with a yoke of homed cattle in Ancient Eg
from the burial chamber of Sennedjem, ¢. 1200 BC

wiluiagdu mamisduresUssrinsuaranuilveiilan sauds anulduiveuninsdesuas

pt. Painting
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wanenaduazena (2) Mmsldduazuaniig Seiugianlinandngaiosnisinaunndu ilvnineinsinanas

WaLAThIUSEIEYUIINWAEIENTRIUNUINE (3) HANTENUADFILINADUBALTEUURNA NSIAANATREN199IAA 11
LazAY NM5gadenUNaINYa1enITININ NTIFBNANMVBIRULAENTFYIFEAINRANALYTA] HANTENUAD

HANGR/ AN NYNE

Impacts on Agriculture and Environment

Chemical Footprint (Pesticides/fertilizer) Water Footprint and Polluti i land Impact
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3. nsaiAnen (Real-World Case Studies)
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3. Wmnenswaundisey (Sustainable Development Goals)
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4. wwanuAnigTuYaULLn (Planetary Boundary Concept (PBs))

\""‘
1\

A0TUTVDIVDULVANUNT 9 @1 (A7 FLnaee Juag) TauRUAUNITUTEERUNUINUDINISIAYAS
Tuanuegiiu PBs a1y Steffen et al. (2015) Inefin1susuivdsutininnveudiiuae (Uaende) luglauaiuly
wUuaY (Gertenet al. 2013, Jaramillo kag Destouni2015a) kagn1suseiiuaunainvaiglunistyanulaedaann

Newbold et al. (2016)
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Planetary Boundary Concept and Sustainability

Biosphere Genetic Climate change
integrity  diversity

Novel entities
Functional
diversity
4 ?

Stratospheric
ozone depletion

Land-system
change

Freshwater
use

Atmospheric
aerosol loading

Ocean acidification

Nitroger
Biogeochemical flows

ainty (high risk) B Below boundary (safe) *+' Role of agriculture
increasing risk)  * Boundary ot yet quantified

Tuunuiladndruuudidganduinaudsnimmisdinuyaiisuaz aIngma1u Blue wedges
wanaUsEAnSn MmN sFrNduRus AU eNleaiun1sUsE YUNUEIUAINABINTT Green wedges LAAIMISHEINT

AlfRgfuTInmeeulamamenmiliigItesiuanudsdu

Session 2: Paradigms in Agricultural, Food Sectors lng Prof. Tofael Ahamed
1) S3UUAANISNTITINEAS (agricultural system thinking)

szuuAnmansineas axsslisdumanvauesdgmmsnisinensidudeu 1Seuiiraing
sruvoMTwagThiufiinavey WiufamsAndadunssiiairetamifialdodndls nmsdansszuuiidudoudd
viangIngUszasd (iswgia Aunaden uasdany) shlisinluganuddutazanudiiomansinuns

n3UABLLLIAR (1) Tends of holistic fe 113e isednuAtamatuaugwiluiuimenisildu
Fuldtaas (2) Tends to reductionist A 1338 wiaunuAdyminisarvaulgviluwwimauuiidiusiuuin
u WUINIIF vesszuudidiused (1) 5TUUNIHATYIIAINEIUNITaIATS (Soft systems method) (2) 85U18
Tymilagedvesdnsurienisiens (3) nsusediuiuimensussdiuvuuniuuiidinsy (4 msanfulaseniseany
WRadUIS (log frame approach)

- syuunswAlemnainaniunisalase (Soft systems method) WunsiSeudaniunisel

Jaygmannduiiidanlddinds Sudus seylym oduisaniunisaivesiym Jiaszifeang adafun vy
WiAR (conceptual Models) Wisuifisudunuududymats szyanudullsannisiasuuas dhlvufofie

wAlatgym
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Finding Soft
out Systems
Methodology
Evaluating
Models
Real world thinking

Systems thinking

- mMyUszilluruunwuuiidiusiu (Participatory rural appraisal, PRA) tunszuiunsi
drusiuvesauluguruiiedinsieianiuenisalvesguyy n1sldinaiaegrsliilunsnislunsifivsiusiuuay
TnseiteyalugurulaeguiAnudunsiaun feg19ved PRA WU WHUNINEATN (Physical map) unuidsa

(Social map) W@UNaLAU (Transect walks) 30819 UANI18 (Wealth ranking) uWunwwewIul (Venn diagram)

o o

NuUsEITIU (Daily routine) WHUAMAANIA (Seasonal diagram) MN3198161U (Matrix ranking and scoring) d1szlu

Uy (problem census)

Example of PRA:

Physical map

Social map

Transect walks

Wealth ranking

Venn diagram

Daily routine

Seasonal diagram

Matrix ranking and scoring
Problem census

Sharing

- BIANTUINT5I58U3 (Learning organization approach) Usgnausig MIfnLgaseuy

(Systems thinking) AXLTEINEYEIUYAAS (Personal mastery) ISEu3UUUTY (Team learning) WUUT1RBIAIUAN

YR

(Mental Model) wagidevieisiu (Shared vision)

Interdepandence among people and processes,

working together as a whole team

individual commitment to the
process of learning and developing

A strong common vision and
belief in the organization

sharing knowlegde within a team so all
members become more knowledgeable

changing values and think patterns
over time to better adapt

Peter Senge, model from “The Fifth Discipline”, 1990

- NIFUIUNIMANEANTUS (logical frame approach, LFA) lua3asiielunsinszi
NIFNUNY BaEN15INNTTIATINSTYLTUIngUsTas NunssuIumMsimuningUseasd mwuangudvang Nl

dusu auyAgIUTTRLIY

£
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LOGICAL FRAMEWORK APPROACH

e LFA is the analytic tool for objectives- oriented project planning and
management.

Objectives Target group .. Clearly stating
S Purhc'pafory S

GOAL

PURPOSE

QUTPUTS
ACTIVITIES

Tofived LFA Ao ssuugildulddudslitaay ssuuanuduiiusseninamsdnnisuas
11503113133 dszuufinmuuszidiuna uasiiszduveanisiinsginisiunasziasegia davadu 3 ssesie

SLYLLATPUNNT TTELNNTUATIZY LATILILITMNY

PHASES IN LFA

. Analysis Phase . Planning Phase
\

PESTLE analysis *  Problem analysis » Developing Logical
SWOT analysis »  Objectives analysis Framework Matrix
Stakeholders' » Strategy Analysis *  Activity scheduling
analysis * Resource scheduling

nsAliunisil 7 Tumeu Usenaume
- umnoudl 1 szvuidmnng ansiuvestymiaulafinwm
& - 1Y '3 = Y e v
- Pumoudl 2 spuuingUszasd nansenunaands uarUselovinideants
- Punauil 3 SEUUNAaNSTIseINTInledugalATINIg
- Pumaul 4 szyRanssudesiLiunsielvussqidmineg
- Jupeuil 5 ssuudduianssuiilugrnudnia niwensaildiieliussqulmuneg

'
a =

FfeszuvannAguiagly anudes anudsdulusvezenivedasnis
- Jupauil 6 Amuamdinanudusaluszauidmung dnguszasd nandnsaufeszau
nanssu

- Jumaudl 7 szuuitnsmudeuarudisavedasinisiuynseau
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Logical Framework of Developing a Logistic Model for a Local Food System

L] Foud sequrity
* Sustainable agriculture

PURPOSE

+ Connect local farmers
(producers) to the consumers

* Shorter supply chain

OUTPUTS

* System modelling of food

+ Spatial data of local food
distribution

* Policy of food distribution

ACTIVITIES

* Food movement

* Map development

* Software development

= Increaseing competetivesness
index

= Reducing imports of rice and
wheat

= Improve economic viability
* Increase farmers’ income
= More healthy food

= Certification of local food
* Lol food guide map
= One province one product

* Lol food campaign

= Spatial system GIS

= Mobile phone application
developement

* Report by World Economic

Forum * Support from FAQ
= Statistics and database
* Support from FAQ
« GDOP * Support from government
* Food sytem policy from policy
* HACCP
makers
. :.::;atmn system of local food | Support from government
* Using GIS system * mgﬂem policy from policy
* Monitoring and evaluation
+ Participation more than 5000 Support from gavernment
* Food system policy from policy
people
i makers
* GIS analysis

* Verification of new software of

+ College students’ participation
Farmers and villagers'
participation

local food guide

Session 3: AgriFood Sustainability 1ag Dr. Vijayender R. Nalla

- ANNFABINTOWNITTLANUU (Growing demand for food) Usenslandiiiu@utiuaint 2010 91w 6.9

Wudruau aziiinduidu 8.2 Wudruaulud 2030 wazaianisaldnlul 2050 Uszvinslanasgetuu

9 fiuduau IngUszrnsazerdeegluiiotegramuiiiu & 10 Wesmiliussvnsassenausie Wi wd Gusld

wiin@ln@d yulu grudila Tewnin Inds dawesn warlals Tneranisalind 2030 axfiuszansly 10 Wesdsnann

= 1% 2 A 1 °
7\]323\15]\1 284.4 anUAY LaglUuUNUITDIANUABINITOIWITIIUIUNIN

Top 10 mega-cities by population

2014

Tokyo - 37.8 million

Delhi [l 25
23

Shanghai [ 2

Mexic

o City [Jlij 20

Mumbai [JJij ’() 8

Sao

Paulo - 20.7

Osaka [Jjjj 20.1

Beijing [ 19.5
New York [} 18.6

Number of people living in urban and rural areas, World

abillion

3billion

, bl”“m/

/

2000

Cairo ] 18.4

Urban population

e Rurl popuation

2030

Tokyo N :

Delhi - 36.1
Shanghai - 30.8

Mumbai ] 27.8

Beijing [ 27.7
Dhaka [l 27.4
Karachi [Jjij 24.8
Cairo [ 24.5
Lagos [Jjj 24.2
Mexico City [ 23.9

Data: United Nations

7.2 million

’.n

Rising Global Demand for Protein

82m

2005 W2050

4 Ko sl Agriedhival Orponzasion (2008
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- SNINTNRT A ALAZAILYITNIY (Resource constraint & Challenge) TUAMAT 1961 NUNINAISINEAT

v
= a = '

TIn5iuYUeN9woLlagaunel 2000 wazisuanad TUYUINANAANIINISNEASIHNTY @1UNSIFULNDNSINYATIE

fignsigaiasnzUadniidosnisihunniinisimizugnia 50 wh luvasfiunashifiegedndiinwasnsyanell
e AN Y]
Global agricultural land use Global agricultural production
5 billion hectares $4 trillion
Global land use for agriculture ’ ”
has peaked and is now falling. B (‘_
T et roplands ate il sxpanding \ ‘
4.8 billion hectares
4.6 billion hectares $2 trillion
e —— $1 trillion
1961 1970 1980 1990 2000 2010 2018
How Thirsty is Our Food? Resource constraints - water
Liters of water required to produce one kilogram
of the following food products”

ot 57 | - o> o v
Sheep/goat meat (" B _ 8,763 w Europe
; i &
Pig meat () _ 5,988
lobal P¢
Chicken meat % - 4,325 -:.‘:::Am.u:":" w
Freshwater Resources

e @

Cereals % - 1,644
mitk () [1.020

Fruits () [l 062

Vegetables Q |322

South America o

ceania

By 2025, the water Between
ey apta wtr s 40% 70%
o sl G e 116 i it 107 e can ey, o o
Population ncrease. Offreshwter:
ty o reaching 9 biion by witdriwals made by
face the maximum water stress. 2050 agricuture

* Global averages
Source: Water Footprint Network

- wandueinlidneUszlevi (Unhealthy products) Tuiisafinemsisiazsesuilaadniaznaldliunnuay

=] o w a U %; CY A R4 1 a £ ! L [ af U A
anvsedninnsuslaneimisludu Wik indelities winginssudaguligndedesiinzuslnaledy indeuay
wnnags luvasidnuaznaldfdoniinzuilaadosas Faduannaliiiadymduguamvaigegianiuun 91

AU Uanfswe nmedued omsiluiiv relaaineseads ludu
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FOOD PYRAMID WHAT’S ON YOUR CHILD'S PLATE?

& N=:8

.
" HEALTH
HAZARDS

Obesity
Headache

Depression ,@
Food polsoning " @ y
Type 2 diabetes W
High cholesterol

Sexual dysfunction

g
Cardiovascular diseases :'
'\ Chemical contamination /

- nswasuudasgiionnia wazAuvinie (Climate change/challenge) uuwdiduaningvesnis

fY o

L‘UgEJ‘uLL‘UaQﬂ”ﬁEJ’]ﬂ’]ﬂIaﬂ 1ny 31% maaﬁwﬁaunssammamﬁﬂﬂsimamqwmummmmammimsmwmuax

91913 wanntnmsujuRaiunisinastutegiudadumgliasueudunidluiu anurainvaleniadanimees

[

fu AnugaNaNysalveny waznandnidmualy Finsidsuwlasgienadudumguesiviouwayniiidawa

'
o U a1 =

NsENUABNITINYATEY 90% Aileg 570 druvsuilan Bansmsvisunvudsduddealdineiigeey

Changes must be made now to
limit global warming to 1.5°C

31% of human-caused GHG emissions,
originate from the world’s agri-food systems

Tropulason | L= ReatGoP [Foreignaret
E i 5| ivestment
g i A %

Urban | Primary F
1 population cun enEGY UsE i
. o

= i

- o 2 o

https://www.drnalla.com/ ‘The Great Acceleration’
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Global Risks Report 2020 Interconnections Map — WEF

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Water crises. “ Climate action N
| | failure A
rtical nfrastnctirs
c \
taiwre @ \
L d interstate
Involuntary migration confict
\ /. National
Governance
o,
.Cybemnachs / Jakve ay
Social Instability *
\ farmons: atacs
State cotapse
S N
Detafraud  Adverse technalogical .
orthet advances .
4
Unemployment
ym *.

mmmmmmm

Financial faikire

&
Asset bubbles. Detaton

- usegelanliignaias (Misaligned incentives) 3nnnsaldnwidnualdluBuifienud nandaidslugiuilan

AEUAUNANMANEAD satusIALazNanibsMiludiuaedanensnslasuieites Tuvueiinensnsdaawunsy
FuuwarANUdesunsRanald
Understanding the horticulture value chain in India and emerging markets

Figure: Typical Fruit and Vegetable Supply Chain in India

; - . . N Car 4
ama &

Transporter n : -
Consumer

Session 4 : Agrifood Systems and Sustainability Assessment 1ag Dr. Shruti Pavagadhi
Wated 4 eSuneiesruuinawaynseunshnudviunsusadiuanudiuusunnee anvisudedeu
IrATEUARULAATIvaRUluNSAlANW
- 99fUsEN0UYDITFUUETMS (Components of food systems) nMmfitugIuvassFUUa TS TIEHY
NeUsEnaume 3 d3u fio (1) sEAun1Inds Usenauime inunsns §3vmiiedadonisndn vitsnuduasunag
welulad (2) sziunsudssUkaziusne Yszneusonisaiisyaniiiin msiAuine ussdas msvudauas
nsaa1n (3) sefuvresfuilaa Usenoudae afaieu Tsudou Suemafudu Fsnaenviaaldguniuasdl
psAUsENOUMAB IR feTEUUNINARD NS WU (Fosdauinden a1 nalulad ussanu Tausssu iasugia

Wgune WWudu
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wsantadesudsindey, fAuLastaTugia avreliAnszuunSWanTidaEy

Figure 1, Food system elements representing the supply chain and overarching system
forces used in OSU AGRI 411/511, to orient students to basic food system elements.

Food System Elements

Environment

* Farmers/Ranchers
Production + Input Suppliers
Agriculture * Unwersity Extension
* Technology

Values

Labor

Value-added
Storage/packaging
Transportation
Marketing

- * Home
8 Consumption N Schools, etc
* Restaurant, etc.

v A vle

M

@ socieny

* Climate * laws * Market opportunities * Labor
+ Regulat . .

Waste and side stream industry, storage and logistic

lnpms Consumpl-on
|| Supplier >I nnculmre>l :’;“Z‘::>| Logistic >| Retail >I comumcf>|

Sustainability- Agrifood Systems

e
e pressures 5,
s ey Social
Soll degradation
Greenhouse  Water  Deforestation &
Circular fomton ks L Healthy,
and sustainable sustainable
manufacturing diets

Food supply chain

>‘)‘)‘
7, Food
‘secuity
1 fe-siknend
¥ welfare

Recap

agalsinuluisldgunu (Supply chain) aziivialgnaen (Value chain) Mfldumiesdewinli
wiunnsmiinietu lnevhddgunmusuangsmiieladenisnds inensns Juussgduazussy msvuds §A1Uan
wazuslaa Jonsldnuaazidnaniidusuiurldguniuiieaianuaiy laun esduinden ulsuigninsy

WiTEENa wardenn dilugmsimunsyuunsudnuasn1snatn Aiumsusuuseimnsyuunsuaamniinng
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- wmszeglsisdududeauseifiuniudady (why do we need to assess sustainability?) Jadeiiinane
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Factors Influencing Sustainability Assessment

Limited intake Optional foods

starchy 5
kit Eggs LIVIR Dairy foods

Emphasized foods

=~li] 6 = [i] e
Fish Vegetables Fruit Legumes  Whole grains Nuts

Societal Factors

* Geographical Factors

» Aaffluence, use and availability
s ——| of technology

2

H

H
.

The “diet gap” between current dietary patterns and intakes of
food in the planetary health diet

v

Atinudsdun1ueIm1s (Food Sustainability index, FSI) gniimunlagdniasegaians iiie

aluayuIuYed Barilla centre for food and Nutrition foundation (BCFN) FaN13041910 3 LAIVANA miqzylﬁﬂ
o A = a < < )

81113 ANUSUMAUNEATNTTY warlaruinis Bedgminisgaydeemnsilulszinuszaulan lnglanisdseina

seleios fatuardesinsimvuaduuloviesidunaisuilatymuasfvununnsnisuasitvine favannns

gousdga1msme wenanimsiauuianssuiehivatvayuanudidumenisinunsla

ECONOMIST
IMPACT

Food Sustainability Index: Interactive World Map

The Food Sustainability Index (FSI) measures the
sustainability of food systems in countries around
three key pillars: food loss and waste, sustainable
agriculture and nutritional challenges. more...

' @ Filter by Region and Income

Overall  7ood | Sustainable Nutritional
score wast t

Top. Fer'ormen (overall) Food loss and waste Sustainable agriculture lNmrlllorl.ll challenges %
= sin p: n this

ose ? l |- WITH THE SUPPORT OF

L3 evIeTUAdDUNITTIIUIBUATYMIAUAILEIB Y (SDSN) 99ANT EAT WaZIANITIZWIN
UszmAasuANiuAemg (CGIAR) Tatauanuidinaudsdiuinu 3 wiae Taun wuam 1 anuiiesns Tnsuinig
pIsivanvanguazUaenie g 2 glennauarduindeuiaddulunisudnems vanei 3 anudavguuas

P ) ° = % % & & %
LUUDTAITNINILNYUNUY Iﬂﬂﬂqwuﬂmaﬁnﬂﬁﬂﬂqu 8 AuUs¥naunie ﬂ'J']iJL'UuL'WGJLUuNa WNE ﬂ§3V|Uﬂ']uﬁ6Uﬂ']W

HANTENUADAIINRDN HANTENUADNITHAILY NSWENUYY Unastayaiiug iy dduty uagnsussidungandmuneg
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P rl O r I ty | n d I C a to rS Theme: Climate Smart Agriculture
Priority Indicator: Carbon emissions from agricultural land use (tons per
hectare per year)
* Rationale
* Health Impact
* Environment Impact
* Development Impact
* Disaggregation
* Primary Data Source
* Tier Category
* Target Assignment
EAT Initiative (2015). Integrated
indicators for sustainable food systems

and healthy diets in the post2015

development agenda_17 Sept final
statement.

ation on Climate Change (UNFCCC)

UBNANY BIANITOINITUASINEAT (FAO) TaeanuuInienisuseiiuanudduniunensiay

911113 Sustainability assessment for food and agriculture systems (SAFA) wuaifu 4 98 laun nsunases
Awnden dinu waztAswgia ibiiunmsmlaR B

S0

I ?

GOVERNANCE -

£ ENVIRONMENT

SOCIAL

Example visualization ofthe SAFA category scores of a 3 pany
(FAO 2013)

Session 5: Value proposition and sustainability Tag Dr. Vijayender R. Nalla

Wdeileduneuagitiuniseenuuutaiauenuan geumatlasuanuiinedivisnis Jadeanudedu nns
panuuudalauenuaua Tngasiduntaiauanuaudsduluniswin nsuuszu uagn1snsznedu
ANURRINSTRUTInAlutTuLULls 2 dufie dwuil 1 Auguam Aiinainanusudlunisauaiies

nsilaanandaau wazavewdly diui 2 dwandeu Nvinnuddysualiafnndsd n1sinvdinden wagnis
nIRdoUdaunAuLarALlUTdla
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Key consumer trends

Personal health

Health awareness

Increasing health awareness s a global consumer
% trend {reducing cholesterol. increasing diatary fibre,

increased protain, etc.)

Cleanlabel

Consumars are increasingly looking for a shorter and
@ cleaner ingredients list, without artificial colours,

flavours and preservatives in favour of those that

signal organic and protein — or antioxidant - rich

Healthy Hedonism

With primary research showing taste and health as the
A top 2 food considerations (by over 0% of consumers),

“Healthy Hedonism" is a trend that aims to combine

these two ideas via healthy foods that taste good

Environmental health

Animal welfare

The desire far greater animal welfare (better
living conditions, humanity of slaughter, etc.) is
one of the key philosophies underpinning
vegetananism and veganism

Environmental awareness

General trands away from unsustainable packaging
such as single-use plastics and towards more
sustainable options (51% of customers are willing to
pay mare far these options)

Traceability & transparency

Consumers are increasingly demanding greater
transparency of both the value chain (e.g., free trade,
sustainably sourced, etc.) and product ingredients
from manufacturers {e.g.. no palm oil, etc.)

PNMsdTIInUd guslarduidieluiieietos msiasiasesmuninisujifnuaiudstu lngdu
Ingiudisaduiiutiazegusyinn 20-30% Nguslnagundng
WILLINGNESS TO PAY MORE FOR FOOD & BEVERAGE PRODUCTS WITH

SUSTAINABLE ATTRIBUTES COMPARED TO THOSE THAT DO NOT
Percentage of consumers who are willing to pay...
Millennials

Gen X Boomers
(20-38) | (39-52) (53-71)
20% or more 83% 74% 65%
30% or more 74% 63% 51%

50% or more 61% 50% 41%
70% or more 43% 36% 26%

Source: Sustainability 2017 report, The Hartman Group

MNI18UVBY FAO i%‘l_ql’j’] {jilJuM'léf’MWJ’]iJﬁUﬂﬂ‘Vﬂ\‘]ﬂ'ﬁ@’m’]iﬁLﬁﬂﬁ]’]ﬂwaﬂiS‘WUﬁl'lﬂﬂ’]ﬁLﬂa‘SULLUaﬂﬁﬂ'}W

piiomewvihlvivssindluavaniniuaziodurzuinuaaueimsiull 2050 1a

CHANGES IN AGRICULTURAL PRODYCTION IN 2050: CLIMATE (HANGE RELATIVE TO THE BASELINE
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AgriFood Tech Category Definitions

A

Ag Biotechnology

On-farm inputs for crop & animal ag including genetics,

microbiome, breeding, animsl health,

Agribusiness Marketplaces
Commodities trading platforms, online input
procurement, egquipment leasing.

Bioenergy & Biomaterials
Monfood extraction & pracessing, feedstock
wechnolagy, cannabis phanmacsticals

Farm . &1oT
Aqg data capturing devices, decision support software,
big data analytics.

Farm Roboti hanization &
On-farm machinery, sutomation, drone manufacturers,
grow equipment.

Midstream Technologles
Food safety & traceability tech, logistices & transpert,
processing tech.

Novel Farming Systems

Indoor farms, aquaculture, insect, & algae production.

%,

v A}
| |
<

Innovative Food
Cultured meat, novel ingredients, plant-based
proteins,

£}

[
o
=

In-Store Retail & Restaurant Tech
Shelf-stacking robots, 3D food prnters, POS systems,
food waste maonitoring laT.

Restaurant Marketplaces
Online tach platforms delivering food from a wide
rimge of vandor.,

[s] || &1

eGrocery
Online stores and marketplaces for sake & delivery of
processed & un-processed ag products to consumer.

u

Home & Cooking Tech
Smart kitchen appliances, nutrition technologies, food
testing devices.

(

Online Restaurants and Meal Kits
Startups offering culinary meals and sending pre-
portioned ingredients to cook at home.

Miscellansous
.. fintech far farmers

Upsiraam

Technology
impacting
the entire
value chain

Source
Agfunder

Yy

B Cownstream
I Urstrsoms D.].ﬁ-_.w-_- éi .

ASMANEILNARNDSY “Farmsio” SEUUN1SIANISHISULaAINNE8y 1nen NS INVDITEUUIY

wuadu 3 dwfe dwwsn iWunssiunindeya wu Juiindeyavemisy ssuuannaraiieuiiuanIneIns ssuy

wuwessaaius uazdeyaninviidu dwdiaes Wussuunsieszideys lasldadf auesna uazmsinseiile

wensed dawfiany WunmsufoRiuu uansaauzreisuiiunn A1szausie sauds nsilieusednain lneszuu

wiafiazdaglivhisunsute seaunsiuisunlay/anugresanIngiiennia N15NINEBUEBUNAY ANULEEINA

N13RU sEAUTatHandn wagvhiuannsaddeyawmalluldusslevdlusunmsveinsinaisueu nsivuasia

NNIRTIVEDUAUA ﬂ'liﬁ’]'u:iﬂ'ﬁiﬂﬂ’]ﬂﬂ’ﬁﬁu LLa%aﬂﬂ”ﬁﬁJiyL%EJ

Summary - Key Features

Prodactive Actions based on Visible Intelligence

Climote Monitoring
Seotecands
)
24
Enheanced Batier Prices
acoess to for Cutput

carban markels

Revenue Increcss

Troceakbility

Financial Risk
Seoracand

Better Profits

Wider market Struetured
aoress due o occass 1o
Traceability Finance
90
L)
e =1

htthe W drmaila romi

Crop Moniloring
Seomcands

Miligote loes
from Chrmate
thresat
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Session 6: Sustainability Indicators in Practices for Agriculture 1ag Prof. Tofael Ahamed
deiledunefiinsifsunlatiundn seuulunisuitym uagisnisiSeudiuuesing Fasuiuuinig
LR TINEANTUMTInANEIEBY

MIInnsinunsesedidu Aenisnanemsedweauanysallaglininensuaznenanneiley

v
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ign loediiiinsedlase@infiuuarsne1ms MIInn1sundsdu nsdnnsengiivuasiaiinuns NssuIun1sl

AU LATSTUUANTAUNALATUIRNTIUNNTIANITHNTY

g Soil Structure and Fertility
Sustainable Water Management

Sustainable Agriculture Site-specific for Pest Management and
Indicators Chemical Application

E‘f Participatory Approach for
Sustainability Agriculture

ICT Planning & Innovations for

: Sustainable Agriculture

Msdan1sAugaaNysaivednu azdedl (1) nalnnszuiunmsdenisies msiaugeiu Anus

mMsvanUdess1nems (2) N153an15AINTIH 1589 Msdaliivihatedh nisldiufieusng nsddaiuiinuns nsly
dildmunzan mslansaududndu (3) Yadeuazdinszduizes gieania animvnanienin wuuiinu daay
ATEgNAkarINUGTIY WagnTstesdanevediiu Feladudenanazdwmadogunmiulaedifidinsuanuvateany

MM UNAGUAL M3laNTIuRY LagsEUuIINYDINY

SOIL HEALTH

Maximize
biodiversity
Processes or Factors or Agents
Mechanisms « Climate
* Erosion « Physiography .
« Salinization Clmale-Soi-Biotic  * Land forms Maximize
« Nutrient Depletion Intaractions + Sacio-economic, = soil cover
* Acidification Ethnic/Cultural Setting =
+ Species Extinction soil 8 2
Degradation T o
o
& & =0
Socioecanomic Natural ) -g
V) -

Causes or Activities
* Deforestation

= Land Use Conversion
* Extractive Farming

* Inappropriate Irrigation By
« Excessive Plowing M“"_'""m
* Soil, Crop, Animal continuous

Management living roots |

Source: https:/Awww.mdpi_.conv2071-1050/7/5/5875

N139AN15UINNITNEAT NUT1 NeNTITIAINABINTTU 2030 AwldumegnaIvngsy 60%
ASNIOU 30% WazNISNEASINEY 5% 339t Tudaelin1sdnnisuivazinassegeded uinelviiie snauwas Tuas
A11N50TNTEUUNNTINNITUIDIRI LU LAedSeuUnsInEnN meInd A inAuTulufy STuudIuna1snaani1sain

sveglna

91 18 Vo9 37



WATER USAGE IN AGRICULTURE

COMPETING DEMAND

Estimated increase in Asia’'s water
usage by 2030
- + 65% —rindustrial water use
= 30% —>domestic use
= 5% -»agricultural use

40% of the world's How can we optimize

food supply is

pmdm:pu‘;,-ng 40% water management to

irrigation. CHALLENGE contribute to
Agriculture will need to produce: susiuinub|e agriculture

70% of the 60% more food globally, and and FOOd securify?

. 100% more in developing

world's fresh . L
countries using diminishing water

water is used ta resources

produce Food

SMART ON-FARM IRRIGATION MANAGEMENT

4G/3G/NB

Management Center

4G/3G RTU u&l

Siviel port Remote management

modem
'
o

JPUUNMIIANISAR FRYRUUNAINENY TannTihssuvinanldiuaudngiivegseg1adsguly

v

Srer17 i NaUNa Ui UmATANITAIUANMNTININ Wnasendy USUTBUHURlurhsn msldiugiiviidumudng

INTEGRATED PEST MANAGEMENT (IPM)

3. PREVENT
Resistant plants
Sanitation
Pheromone traps

Sticky traps

4. INTERVENTION
Mechanical controls
Biological control
Precision chemical

controls

IPM is an ecosystem-based ( A}
strategy that focuses on l\‘ ®;
long-term prevention of 2. EVALUATE

pests or their damage Crop monitoring
through a combination of  [RESEZEEEEUEEIES B O\ R
techniques such as biological B
control, habitat [N
: : Sty { i
manipulation, modification of Wyl 7 S—
cultural practices, and use of J'
resistant varieties. 1. IDENTIFY/ MONITOR
Key pests
Pest |ifeiyc|e
Natural enemies
Growing area

5. MONITOR & PLANNING

Review monitoring recor
Research
Consult and adapt

msfdiiadfiednnisnsisuegnedsdiu S1dudeadilaviuniiud awnsadrmavsedsuny
NuAINT NsInRINTINUTEYLilinNAn viedud1539 wasihlugnsasmnunserindnunisinunsndadu ads

Aanssusiniulugurudnunens Wsugia dduanuddyuefianssy Taudainuefiyin
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PARTICIPATORY APPROACH FORMIMY ALY 1Ny et (MR

PRIORITIZATION OF LOCALLY
APPROPRIATE SA OPTIONS

UNDERSTANDING LOCAL

1 Awareness and use of
practices- SA and improve
farmers income

1. Farmer Interviews 2. Farmer Workshops

' Farms characteristics O Listing crops/ livestock
O Agriculture production & O Village resources map W 2 Create list of practices by
challenge O Cropping calendar ogroecology, economically and
O Incomes & Househeld food O Climate calendar - by gender
security O Agricultural challenge for

men, women and youth
s 3. Prioritization of practices using
3
(B Tinad| 233 ‘: pairwise ranking matrix (for
/' LIRSS coroecology, economy and by
I I gender)
inl

3, Transect Walks

- 4. Ranking of indicators by scoring
O Secio- economic indicators

O Crop diversity
O Seil type! topegraphy

AsaunAiiaNunsnIsUNTIu tneandumaluladeasuinnssuiu ey asuiimes o

amgneaafisn Wsdnvimdoud duwesiln dnsiedu wasdoya

TELEPHONE ~ ~ -+ |nteractive voice response

COMPUTER & = = * Agriculture information &

wessiTe ICT PLANNING &

BROADCASTING — — * Expertise sharing, advisor

" INNOVATIONS FOR

= = -+ Weather, universal

accessibility, remote sensing SUST AIN ABLE

MOBILE = = + Advisory, sales, banking,

e AGRICULTURE

INTERNET & - - + Knowledge sharing, social medio, e-
BROADBAND community, banking, market platform,

]
)

trading, etc
SENSOR  — = - Real-time information, better data
NETWORKS quantity & quality, decision making

DATA STORAGE ~ ~ -+ Precision agriculture, actionable
& ANALYTICS knowledge

¥

L @

= U A oA @ v v a = . & 9
PIVINAINUEIYUY ll'lJ5318611'14‘114ﬂWiLUumaﬂuan%ﬂ@Uﬂqiﬁﬂaﬁlﬁ] dd1I9DHAN01IUL LADUNY LAY

TgdmsunisivuakuInIwarn1sannIsRaunsanlaisesdudeuls tnen1sinnisanudsduiaisananiade

L A & & A < < ] ) 4 | Mo & | >
NUNLASITYLLIAN ‘lN‘W‘LJ‘VIWﬂLaﬂbl"dﬂ%mﬂm@m'ﬁL‘Uﬂu%‘U‘UﬁnwuﬂLLGIMWﬂIng‘UﬂEJ’Hﬂ@JLﬂuwma\‘lﬂﬁLLﬁ‘l‘U{]mm

dausvezial Iniiiiuesidilansuanannudsdulinedunudedenig wu dvunsesdnivanaduszes

5-20 ¥ d1ut509n158a185999RUe19d 9k Ia1 20-100 U 1udu valinnsinunsidiasiumnudiiu a1u1sa

fnuadusuusifevsonatesusile Wy nsuansramwUshed i duns mdy duvanesindsldnsnlewus

EEY
]
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SPACE AND TIME INNINLILLLIRIN

Q
SPATIAL SCALE TIME SCALE

Corresponds with a farm, village town Sustainability occurs in a further
or city region of country and so on. dimension.
O System boundary o Different system may well require
#i le.
O Political boundary [me scare

o Sustainability has the different
time frame.

SUSTAINABLE INDICATORS

CATEGORIES

e | | I
. Single indicator \ l Multi indicators

Maximum Sustainable

Yield (MSY) AMOEBA Approach

Session 7: Agrifood Systems Global Targets and Priorities 1a® Dr. Shruti Pavagadhi
wwInasyadiessuvemsNgdu desldrunulaunn uuywed unsnens Nudwinaey yun1sRy
wazimalulaguazlassadieanugiu Iay SDGs1 ussn1ANeINIU Felugnainnssuinunsazaadldlasesi

pudfgsuun anuAnsumaasegiafilllaviasu nsiidusssy madidwann wavussgdla

Value-Creation, context of SDGs- SDG 1

(MILLIONS OF PEOPLE LIVING ON LESS THAN US $1.25/DAY) POVERTY ALLEVIATION
o i it
from any oeher sector.

Takeaway for Agri-food Industries
¢ Focus on rural inclusion

* Non farm economy initiatives

* Fair trade and market access

¢ Incentivization
LIVING IN OF WHICH LIVE IN
RURAL AREAS

POVERTY httns-//farm
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sbGs 6 M3l Ndedldldlanisimgugniifiussansnmuazaain msmyuisuwasihnduinldlug uay

syuusnludflazvaupang

WATER DEMAND (BILLION M%)

WATER USE

" ~ BEMAND

6000

REMAINING
GAP

" RERICULTORE " ) )
S FRodiEEATY Takeaway for Agri-food Industries
IMPROVEMENTS * Smart and Efficient Crops
M SUPPLY INCREASES * Recycling and repurposing
chain

¢ Automation and Al

SDGs12 Msuslaakarswandsdu lnglanizeg19dinisayideens dadunaianisinyasagdesaula

309 Msdanisvendenldlul svuvvudswndu uaznisasaganiiulursy

SOUTH AND SOUTHEAST ASIA

Agriculture and SDGs- SDG 12

GOAL 12
FOOD WASTE BY REGION

W AGRICULTURE [ DISTRIBUTION
M POST-HARVEST [l CONSUMPTION
M PROCESSING

EURDPE

NORTH AMERICA

Lo LAl Takeaway for Agri-food Industries
INDUSTRIALIZED ASIA

* Waste upcycling
+ Refrigerated supply logistics
* On-farm value-addition

SUB-SAHARAN AFRICA

NORTH AFRICA, WEST AND
CENTRAL ASIA

LATIN AMERICA

SDGs8 N15ka3eYsAulaIaATYgAILardIInY in1an1sinenssesaulasenisvetenantndg nsly

WINNTIU Yudugsna wasimuuun

Agriculture and SDGs- SDG 8

ECONOMIC GROWTH
AND EMPLOYMENT

OF FARMERS ARE SMALLHOLDERS,
WHO HAVE LESS THAN TWO
HECTARES OF LAND.

OF THE AGRICULTURAL z 7
T T e e T Takeaway for Agri-food Industries

COUNTRIES ARE WOMEN.

006

* Exploring emerging markets

* Deep-tech entrepreneurial innovations
OF THE YOUTH AGED 15-24 IN SUB-SAHARAN : ;
AFRICA AND SOUTH ASIA LIVE IN RURAL Strateglc pa_rtnershlps and exchanges
AREAS, AND THEY ARE TWICE AS LIKELY AS * Rural inclusion
ADULTS TO BE UNEMPLOYED.
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Sustainable Agriculture Matrix

Environment

Society

Avenues for Value-Creation,
Innovations, Science-Policy
Partnerships

Sustainable
Agriculture

Economy

Environmental

A

Brodt, S. Six, J, Feenstra, G, Ingels, C & Campbell, D. (2011) Sustainable Agriculture. Nature Education Knowledge 3(10):1 zhau;nzl,l.nzih-.p //doi.org10.1016/]. oneear2021.08.0

arnuaNdIAylun1TIANITANEIEBY 3 IuUTENOUME ANEIBULUNITNANDIT N1TanTRNLED LAY

amsnElasuINIsg lae (1) nswdnemisndsty gathinsldssuudnludfuazmalulad n13dnniswnsuniuaiugn

v a a 6 L a v aa =) U [23 A L%
nsld Qauniduazinginim msldimalulad¥inim (2) msanvesds lasannsuandaesfimiseunsean Uade

wan U1 lulasiau veanesa warannisayidedurseing (3) omsiiilagunis WunaunaINvaeyed0Im s

waslsAumadentval waggnitvemsvauwny
Priority 1: Sustainable Food Production

Earth system process

Climate change

Land-system change

Freshwater use

Nitrogen cycling

Phosphorus cycling

Biodiversity loss

What is means for Agri-food Industries:

Control variable Boundary
(Uncertainty range)
WY A 5GtCo,eqyr’
Q GHG cnlestone (47 -5.4GtCOZeqyr)

.
1BMkm*
@ Cxoplans iee (11-15 M k) .
Kyt ®
D veier oo 2500k yr* g
(1000-4000 km" yr )
90 TgNyr
e N application (65-90 Tg Nyr 1) *
(90-130 Tg N yr )™
8TgPyr'
a P application 1279 Pyr)”
(8-16Tg Py
. Extinction rate ('|‘7_:'[‘/f;'m

“Lower boundary range if improved production practices and redlstribution are not sdopted.
**Upper boundiry range if improved production practices snd 0% of
applied phosphorus 15 recycled.

Priorité 2: Reduce Waste
& . @ @ @

Foel production beusdiry

Basaling in 2010

Prodhuctien
[2060)

By
B

Bl
Bl

PROD
PROD

PROD
PROD

FROD
PROD

PROD:
PROD

Wtz (]
120500 2060)

Full wasts e

Full waste Distary shitt

Havewaste  BAU
Havgwarts  Distary shift

Full waste B
Full waste Digtary shift

Halve waste  BAU
Have waste  Distaey shift

Full waste AL
Full waste Dietary shife

Malvswmrts  BAU
Halve wasbs  Distmey shift

aHE Coplanduse  Wileruse  Mrogen  Phosphoms  Biodisesty
amesicne Bppication  apEivation foas

S0 13 15 20 (3 0
[47-5.41 (101680  [1.0-40]  6EO-98004  |A0-1ED 1180

. e e e [
[aa | ma e [ mms [ ms [ ea
C s SR - | I
s e e [ e
[ e [aT cs [Thesd e [Tes

| BN 0 | | |
Pl w2 (SN S s

__ _ a4

B s ma s n
B e A wma ow

Automation and Tech-innovation
Precision farming Tools
Biofertilizers/microbials
Biotechnological advancements

Sirsmphacs
e et

Asremphu
sermaal buding
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Priority 3: Healthy Diets

Whala graira

Rica, whesst, eorn and of

Tubiers o atarchy wegatsblos
PoTALORE A CA3EIVR

Wagetabley

All vager sblus

Fruits
ANl Trwits

& - @

Dy Foods
Whole milk or equivalents

Pravein pources

Besa, lamb amd park
1, Chicken and ather poultry

Egas
Fish
o, Legumes
€ Wt

Added Fate

' Unsaturmted alis
Saiurated olls

Added sugars
“ allsugars

Tabile 1

Macronutrisnat intake
grams per day
(oossibla rangs

237

50 (0-100)

00 [2O0-G00

200 (1003000

50 (0-500)

14 {0-28}
9 (0-53)
13(0-25}
20 {0-100)
75 (0-100]
50(0-75)

40 (20-80)
MNBiB-118)

I 0-31)

Caloric intake
kcal par day

811

39

78

128

"3

an

82
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Recap

What is means for Agri-food Industries:

* Diversification — new food products
* Shifts to more plant-based ingredients
* New Protein Alternates/Replacements

+ Crop Production Initiatives

|
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Session 8: Smart Tools and Techniques towards big data analytics for Achieving

sustainability in Agrifood industries I8 Prof. Tofael Ahamed
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I Precision Agriculture - Main practices

Variable Rate application

Soil fertility mapping Yield mapping

heze:s nanets comeen ol maga Conea o tarmcle_posshasy Courtaey Zatven araguny [
P 252 40170 St

1AS09LBIUNTYIINISINBATUWNLE 19U [WULDINTIINAY LUUYDIATIINITIOTYVDINY N1IATITR

Soil sensing - Proximal Soil Sensors (PSS) On-the-go machines (Mounted PSS)
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Plant Sensing Development Phenotyping systems

UAV with thermal camera

Thermal Imaging

°

nsadvayusazsausun1sUjiRiiensinunsfididudndudedinisiusesiunig 017 audsdu s
IN159NA N13FURAYOURDAMINGDN MIAIUANAMAIN ANUYABAY N1IATIRERUTRUNY LavaTaRnInuwssy

1nef1881909N155UTBIENALUINTFIU 13U ISO, GLOGAL G.AP., JGAP,

Sustainability \

Best Management
Practices

fe Y

b4
p-]
2

Envirenmental
Responsibility

Certification for
Agri-food Industry

Quality Centrel

ik

Safety

Certification — the provision by an
independent body of written
assurance (a certificate) that the
product, service or system in question

meets specific requirements.
(https://www.iso_org/certification.html}
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A
ISO
-

* The International Organization

for Standardization

International standard
development organization
composed of representatives
from the national standards
organizations of member

GLOBALG AP

* GLOBALG.AP. isabrand of
smart farm assurance
solutions

+ These solutions include a
range of standards for safe,
socially and environmentally

responsible farming practices.

JGAP

a set of standards for

management.

* It covers necessary and

farms in Japan.

* JGAP [Agricultural Products) is

initiatives for sustainable farm

sufficient content for standard

countries

\westledmivgnaIvnIsnunskazems Tdnsiasigiteyaruinlneg (Big data) Munannvangumas

WU @LeInasInsuy waluladdumesiin wuwesszurlna waraaufinwes

(" N\

Smart Tools for Agri-
food Industries

1- Artificial Intelligence

k Al
(r

]
2 - loT technologies .
e ——
Big Data
@ 3 - Remote Sensing Analytics
3

4 - Computers and Electronics

\&

aueanadaniey (A) uaruannsavesneuiiunesnierusuiiiioriuauliminuuisedaunuuyed
#7881 19U 508UA/AT0TNTERTWITR Yusuddatesdudl avenadaaserarunsaiseusla wu ssuuiimng

MINININ NM3ATIITUTNG MsFUMBLdBILaEAIY

Robotics Recommendation systems...

* Entertainment industry and e-commerce
platforms often use recommendation
systems to improve customer experience
and promote their goods

» Autonomous machines can collect
data and make decisions based on
the purpose they were trained for.
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Autonomous Vehicles/Machines Sorting Robots

I Deep Learning Main practices

Natural Language
Computer Vision Speech Processing Processing

~ . -
a7
||||| ) -

"~/

* Mavigation systems

= Image Recognition
+ Object Detection @, Hey Google

fuwmesilnlunnds (om dwmsugaainnssuemisuazineas aunsaldludiunisihsgisaninenie

N1IATIITUNTTLUINTDMNAIANTAY anunTafniandssendiiemvunuuinsud iale

I Weather Monitoring - Farmer Level loT

Real time
monitoring
H

|
LQ* —

Weather conditions is the main
limiting factor of agriculture yield.

Constant monitoring of climate
supports farmers decision making

f-/ £l * sowing,
» harvesting
Dalabase * plant protection to prevent pests
Satellite System H and diseases
(,Q Automatic Irrigation Systems based

on real time weather monitoring

Information 3
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Real Time Integrated management of Pests - Farmer and
Company's level loT

Jampllngf’Momtorlng |

- T
loT &
- | L
i

q | -

% [ b ata /7 \ - oo Q;E H

\ & '\\ ) Intarvantion //

Weather \J
Forecast

Local cllmatc
infermation

I Weather Monitoring + GIS + loT

| Prevention Program of HLB in Sac Paulo - Brazil using GIS for sanitary alert |

| Integrated Alert System including neighber's cities |

heps: . fundcitnes.

com befimg/shertaRego -
Farmer eeda Forecast Freventive
- . Alerta_maio2DZZ pre - -
monitoring - = Information Actions
+

Notification

. 2®- . S
i & °

Integrated | |... T
b * - Irrigati
Actions rrigation
AR » Pulverization
Ti 4 * Harvesting
J —
W - I”%;n-!
\6' hitpseffwww. funde cibns, A Ty -.h}‘
i A . C— |y
a — Y com befimg/Limeira_ago | 5 2
@—@I 2021_1.p0g 7 i - About: Wtp:wwe fundecitis com brfenglshs

wugesAIuANsEalng (Remote sensing) anansavihnumienisldldnmeney anuenindu dyditenssu

AILUUNNTIALLU %’auﬂammamm

I Remote Sensing

-
Remote Wavelength Vegetation Classification Information,
| Bands selection Indi limeseries,
mages ndices models action planning

nsldwugesnivausseglng Aulasunfnaindesnsiadusingg wu thisnieldlasufandosnauuas RGB

wazaUnasusine ldnsdgnimvies amnsansiaindursedng n1sasyduls wavdSunamandale
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Soy plantation in Paraguay

I Remote SenSing = UAV W UAV 0.05m spatial resolution
in Agriculture Sy it

Multispectral Camera

Mg M5, Mo, 3 s, 800 04,
one SHd el .%’ sivd” o d"s d"e -
L2 !:j. '23’. ‘!*'.} ‘:g. ‘:_,I. A ':j. ’:f_?. {
 ama " . . " Lo L " a . 5
AR SR AR EE -2 R85

Total areca 43.5 ha

Harvest 2020/2021

Soy cycle 128 days
Location: Pirapo - Paraguay

Remote Sensing - UAV in Agriculture l are. 3 l oo, 38 360 31
I 3 2 L S

128 Days

NDVI Indices Chlorophyll .
calculation Indices Yield mapping

=
4
g

23

s

gt

Data from
Harvesting machine

Inference regarding

Related to Biomass
plant vigor

accumulation

Aaufinmasuazaunsaldidnnsednd ieifinussdniaimnisndn drenisldssuuigugessiuiu

ABNIABSNEMENIIN1TIle N1sUszendldlussuuauaudsinaniswue)/Jy n1sauaunislansiufuiie

A Tuie T innssuwardasduian1dluauIAnYaInISYNERTAIeY

* Plant Sensing - Fertilizer Variable Rate Application

Nltrogcn Scngor

/
f/j@
= Variable

Distribution

Comparetti, Antonio. {2011) Precision Agriculture: Past, Presert and Future.

» Ultra-Low Volume spraying

» Sensing technology

Z

IR led emated from
Chlorephyll

* Precision Spraying

“Blue” light
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VR Chemical Application Mechanical weeder

Session 9: Agrifood sustainability business cases I Dr. Vijayender R. Nalla

nsdfne 1 uSoW Fefifo Usvimaunaide (JWudliusnisssuudaniswisuwuuiivaily
Usznoufelasaadiefiugiu szuuntsdanisviigy saufsnsaivayuiiuuuasunanesunisdaniseieg
Tasusem azduglivinaslunisdanisriniy walulad waznslimuine dedeyamaniasgnaiusauar
Ussananaiievnuumiidmiuinsasuanidenlssiuintedienainuazdio Tnsgauiufunudduresidnie

NNFINNULALANNIUAINIIDINTS

Business Model Development - Fefifo (Malaysia)

A New Beginning
{ for Agriculture }

image credit: Fefifo

Providing ready to

Ready-to-farm Modern Modern ;
Spaces Infrastructure Crops Systems farm urba.n farming
spaces with modern

infrastructure and
modern crop systems

With financial
support and
guaranteed offtaking
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Fefifo - Solution

image credit: Fefifo

Fefifo DDFN: Seed to sale digitalisation of farm
management empowering Fefifo co-sharing
model

Financing and
leasing

partnership : : //' \

Urban farming N partners ' / \'.
and digital farm : : f \
technology |

ik
— Consume

s

Key \_, ,_/
supplies/partners

n3elAnwIN 2 : Our food UsemeBude dyaruludunisanaunasseninununInIanuazEve duwa
Wirlsiilddsdanunsnsuazgumulafivseansnm Inevssiiuanudidududenisinulasaseiugulivuum

N15919907U wareleginunInTkEn

Business Model Development - Our Food (India)

OURFOOD

Farmars Becoming Entrepreneurs
1Al

Creating shortest
chain from farmer
to consumers
ensuring major
value creation
potential for the
farmer

|rr'uge Crer_fll
hit e pergld comyins
Lol o ros TA DEE-TT. 2077
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Qur Food

. processing
Equipment entrepreneurs
fabrication

partnerships

Retail &
Industrial

network

community
Wholesalers

and
marketplaces

building
partnerships

Financing
partnerships

nIfANWA 3 : Oatly Usswmaaiiau naniuuand1ldn deidaduiteuilosnnsaninaznauin lng

o I3

Uieniimaiaundadasivaiswuuliilunmadenunduilon lnefigamudunisimuigBuludesnisimmn

'
o

Hane nsldunasingAundadu Tnandasiivania1unuaUAeInNIsuewaIa

Business Model Development - Oatly(Sweden)

Ll I,

Competitive
Value Proposition

2
52 A"
Sustainabllity Distribution
Components Strategu
Chain Image credit: Oatly

Partnerships

Oatly has developed range of alternative dairy products using Oats as the core ingredient.

Oatgurt Platn Datgur

Chocalats Saft Serva

OATFINDER

Raspberry Sufrl Frozen Fugge Brownie Frozen
Chocolate fudge Dippec Bar  Salted Caramel Dippad Sar Dessert Dessart
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Value chain partnership design — Looye Tomaten

Sustainable

Sourcing partners

Consumers

hitps:/fwww drnalla.com/
ies/part
supplies/partners , ‘*

nsdfnwfl 4 : Aruna Uszwrdulailide Wuunannesuni1sunge i snziaanyuouy1iUssuidinseg
Auslaa vilivauszusdinelduasiuslnafemsiianlnl Saanm nnufeunannesuiiluiinaisseninsuyy

yUszuariuilon lnellssnunwadndneienduiidnueuluguo uazdndawnuniodisvuds lnesgld

danssfiarnuszus uazduslaalasuomnsndnunindaneliiinauddu

arund

e-commerce platform for Seafood Products

Fisherman
Community

Processing Company &

Export/Import
Supermarket,
Hotel, &

Restau—=zt
% e
Caruna

Retail & Value added
Product
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Value chain partnership design — Aruna

Fishermen

: HORECA
Aruna . Wholesale
e-commerce |k and other
platform M business

e buyers
e

tion
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