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“Southeast Asia is home to some of the world’s
largest agricultural exporters, but low
productivity and crop wastage—reaching as
high as 20 to 30 percent—

pose sighificant challenges.”

Source: Kearney (2020) in “Racing toward the future: artificial intelligence in Southeast

Asia, Kearney analysis”



https://www.kearney.com/documents/291362523/291369654/Racing+toward+the+future_artificial+intelligence+in+Southeast+Updated.pdf/679e501c-aae8-0483-e016-d6b780071540?t=1602047682000
https://www.kearney.com/documents/291362523/291369654/Racing+toward+the+future_artificial+intelligence+in+Southeast+Updated.pdf/679e501c-aae8-0483-e016-d6b780071540?t=1602047682000
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The worldwide population

’ of smallholder farmers is

estimated at 450 million,

% with approximately 350 |
million in Asia, including
I 100 million in Southeast

smallholder farmers in Number of smallholders in :i?;;::::;?g;‘; .
selected Southeast Asian P — total population g A S I a . N

countries (%) (%)*

Cambodia 3.7 million . .

These farmers — occupying two hectares of
land each at most — are at the forefront of the | == ‘\

Indonesia 38.9 million

Malaysia 1.6 million . [ / k ‘ !
region’s agricultural production ISR
Philippines  11.8 million b | ?’
‘
Thailand 12.7 million Source: Grunbuhel, C (201'9) SEI Perspef:tives: prinvesting in {7 .,"./v'. :
» smallholder farms is investing in our society. Retrieved February |/ }' (V
Viet Nam  24.4 million . ¥ 2020, from https://bit.ly/327jAlq ;‘”'/ ‘
n‘\I‘ 0/'
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Around one-third of all
food produced in |
Indonesia is either lost or
A wasted
N (‘Bap\p\enas 2021)




Food Security: Population Growth & Workforce Issue

Population Growth Share of agriculture in total
Figure 3. Urban/rural population ratio, historical (1960-2019) and projected (2020-2050) employment, 2000-21 (per cent)
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%apg\g 1,-1 f];c(c)iifg/thmugh the FOFA Data Dashboard. https://foodandagricultureorganization.shinyapps.io/FOFA- Source: ILO modelled sectoral estimates, Nov. 2022,
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PRODUCTION SUPPLY CHAIN SUPPLY CHAIN
Challenges: CHALLENGES ININFEFFTENCIES IN NFEFCTENCIES

| i [ \ s 8 — N =2 ’;‘
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Il ... 5, 042 & @z
g ! PropuCHor .

Production Challenges: o Y Challences

Low productivity, Climate Risk,
Resource Scarcity

FER)
° ° ° ° -.:; "ﬁfﬂf¢
Supply Chain Inefficiencies: - .a'ﬁ.mv ,

Post harvest losses, Market Access,

Financial Barriers:
Limited access to credit, Price Volatility

Digital Payments  Digital Payments  Finarical Logstics Farmer Adivy Touls
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How Digital Technology Addresses These Challenges?

Digitalization in Production Digitalization in Supply Chain Digitalization in Finance

O
2D

Digital Payments

Ingredients and Blockchain
Foe lperinelegy Restaurant Booking Insurance
Smart Packaging Commodity Trading Agri-ecommerce

U MRINERRTENE |5 oipme Logistic

Traceability Supply Chain Analytics

E-Grocery
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More than 80 percent of the region is in early stages of Al adoption

Stages of Al (by % of respondents, region, or countr
9 (by % P - reg ‘ y) Advanced stages
| by sectors
Early stages: 83% of ASEAN Advanced stages: 15% of ASEAN
‘ | ‘ Agriculture
Stage 1. Stage 2. Stage 3. Stage 4. Stage 5.
Mot interested Keen to invest/ Piloting initiatives Scaling initiatives End-to-end scaled
ininvesting developing Al within discrete across discrete implementation Communications
in Al strategy activities activities of Al . '
media, and technology
ﬂ ez 2% 27% 56% 9% 6%
Asian nations Energy
S 2% 22% 58% 12% 7% N .
inancial services
= \.aysia - 26% 60% 9% 6% Governmant, safety/
12% security, and smart cities
I 2% 28% 57% 2% a% 7%  Manufacturing
— m Retail and hospitality
B Thailand 5% 28% 55% 8% 5%
. |
A = 17% T d logisti
) Philippines 7% 26% 54% a% 9% e e e et
Vietnam - 36% 49% 1% a% B Cther

e Bt el el e R e - Source: Racing toward the future: artificial intelligence in Southeast Asia (2020)

Source: Kearney—EDEBI artificial intelligence study
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Southeast Asia
Farmtech

COUNTRY RAISED

Smallholder Farmtech

2022 s usp) S soom
=9 s3sm

Reflecting the diversity of farming : $33m

types in Southeast Asia, top farmtech G

deals spanned several areas including $30m

aquaculture, insect farming, and

agribusiness marketplaces & fintech. :

The latter category is especially $30m

important for smallholder farmers
in need of access to supplies, credit
and more direct relationships with
customers. Farm robotics and
mechanization is another important

COMPANIES FUNDED

eFishery

FARM ROBOTICS, MECH. & EQUIP.
AgriAku

AG MARKETPLACES & FINTECH
eFishery

FARM ROBOTICS, MECH. & EQUIP.
Entobel

NOVEL FARMING SYSTEMS
Aruna

AG MARKETPLACES & FINTECH

Top Farmtech deals in Southest Asia

STREAM

Farmtech deal count by category

category in the region as it grapples

with the impacts of climate change and
ensuing labor challenges.

Upstream

@ Midstream

@ Downstream

Category SUSD Deals
. Farm Robotics, Mechanization & Equipment 263m 6
Ag Marketplaces & Fintech 95m 12
Novel Farming Systems 66m 15
Farm Management Software, Sensing & loT 41im 16
Bioenergy & Biomaterials 2m 5
Innovative Food 2m 1
Ag Biotechnology - 3
Midstream Technologies 23m 1
Miscellaneous 0.6m 1
Farm-2-Consumer eGrocery 119m 1

Yeni.herdiyeni@apps.ipb.ac.id

Investment by deal count

2.1% (1)

(1

2.170 6.4%
( 3
17%
6.4% @)
(3)
25.5%
12 27.7%
13

Source: Asia-Pasific AgriFoodTech: Investment Report 2023 T
Ag
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Al Divide

Why Smallholders Are Most Affected by
the Al Divide?

Yeni.herdiyeni@apps.ipb.ac.id



Demographic Bonus in ASEAN

Shifting Demographic Structure

75+
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39

“The productive working-
age population (20-59)
increasing from 51.4% in
2000 to 55.8% in 2022.”

B Male [ Female

Source: UN DESA, World Population Prospects 2022, July 2022
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University reseucters

AStech developers
agritech developers

Farmer-leed.

smallholder farmers \
A I; ; .
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4%
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How to bring |
Al to the field? A

tr

Bridging the Al Divide: Bringing Al to the Field

{ A Al-genecred adgice
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Farmer-Led Innovation Project:
The Farmer-Centric Approach for Empowering Smallholder farmers with Al

4
SMS-based ﬂ

smallhalder farmers
SMS-based
Al tools

Revearch
imwearch

inprescertation

- v s
VP NP V9 o N
¥ ¥ 1 < 2 4 ‘f'

VO VP VP N\ N N
X ¥ ¥

Farmer-Centric Approach Business-Centered Approach Collaborative Approach
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Integrated Hilirization of Al Services for Farmers

Government

* As Connector
* As Regulator
* As Financier

University

Conduct Research
Develop Al solution
Al Education

Companies

Scale up Al
Innovation and
deploy platform for
farmers

Provide technical
support and ensure
usability of Al tools

Yeni.herdiyeni@apps.ipb.ac.id

Farmers

 Adopt Altools
* Provide data for Al

system

 Share feedback

£% 1PB University
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Al-as-a-Service (AlaaS) Architecture: = ‘

Cloud Based Delivery Model to Bridge the Al divide
for smallholders farmers

mAI—AS A- SERVICé @

by 2
| w>
Pull Trained AlaaS i @7
Al Models Management
Cloud GPU and Alaa$S
4
= - .
_ { N )
o 1l o o L°d
®
& Management Models Models ’ ; . 7
H Platform Training Validating = e ‘ s 1 4 S AN\ L Rl
Al Models N A h ' SN A
1 3 W A =
e & »y T A
Low-cost Device Mobile Phone b7 7 X A/, \'
ow=cos Models Dataset Models Store 7 W NG A\ZT -
Optimizer Management Management Zan\ e \ . ///
Edge Predictor Service | AlaaS Management Service
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Principal for Digital
Development

1. Understand the Ecosystem
2. Leveraging Data-Driven

3. Use Open Standards, Open Data,
Open Source and Open Innovation

4. Reuse andImprove
5. Be collaborative

Yeni.herdiyeni@apps.ipb.ac.id
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Policy Recommendation

* Infrastructure connectivity: Improving digital infrastructure

* Financial Support: Provide subsidies and financial support for Al
Adoption

* Interoperability: Promote Open Data and Open Standards

* Farmer Engagement and Education: Build Farmer Capacity and
Digital Literacy

* Inclusivity: Develop Al Solutions Tailored for Smallholders
* Collaboration: Foster regional collaboration
* Ethics: Ensure Ethical and Inclusive Al Deployment

Yeni.herdiyeni@apps.ipb.ac.id



“Al for agriculture isn’t just about
advancing technology—it’s about
building a sustainable, empowering
farmers, optimizing resources, and
creating value for all in the food system”

Yeni.herdiyeni@apps.ipb.ac.id



- RESEARCH .

& STRATEGY

IPB Program and
Research Works

Building an Al Ecosystem
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Building an Al Ecosystem: IPB’s Vision for Innovation and Impact

Kisah Rizky Maulana, Petani Milenial Alumni
IPB Sukses Budidaya Sayuran Hidroponik

Jurnalis Pangannew

tay, 22 August 2023 12:
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ARTIFICIAL
INTELLIGENCE
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School of Data Science, Mathematics,
and Informatics

|PB Digitani https://ai.i id/

Program MBKM Kampus Sawah Merdeka (PUSAKA) Resea rc.h work for Al
agriculture
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https://play.google.com/store/apps/details?id=id.ac.ipb.mobile.digitani&hl=id
https://ai.ipb.ac.id/

Mobile Apps for Diseases Detection

Leaf Diseases Detection in Horticulture Crops using Deep Learning

"'-poSitif,bogolhovirus' w\‘.& >
T - a - -
Ty 45:“‘ ] b

omovirus
B =

This research, a collaboration between the Dept of Computer Science and
Dept of Plant Protection IPB University

Yeni.herdiyeni@apps.ipb.ac.id
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Remote Sensing for Precision Monitoring
Assessing Rubber Plant Health and Disease Severity

Drone Hemispherical Sentinel 2.0 Local Weather Station

camera
Label : Level 1 (L1)

| — spm2e
| — RRic 100
|— on

Lon = 104.510093, lat = -2.954096

Hasil Prediksi: o

Predicted : Level 1
Density NDRE : ©.866579%
Density LCI : ©.8810561¢
NDRE : 0.19441849

LCI : 0.2925156

Probabilitas:
L1:0.741; o w
L2:0.231
L3:0.0275 0
his research, a collaboration [ Sl 1A Herdiyeni, Yeni, et al. "Analysis and prediction of rubber
SEUCTURUCILEERCGRUBRUBILESCREE. © tree phenological changes during Pestalotiopsis infection
Research Institute (i & using Sentinel-2 imagery and random forest." Journal of

Applied Remote Sensing 18.1 (2024): 014524-014524.
IPB University

Bogor indonesia
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Agriculture Advisory
with Knowledge Graphs and Large Language Models (LLM)

Pepper Yellow Curl Virus Detil Page

Dari Wikidata and DBPedia : ialeurodes vaporariorum
Binomeal Name : Bemisia Tabaci Bemisia afer,
Nama : Kutu kebdul, Sitver whitefty Alsurodicus db

Locatlon: = eurodicus dispersus

Heterodera

(1, Bemisia tabaci)

Pinnaspls piperls

Diambil dari NCBI : Klasifikasi Saintifik

Alconeura cinctella

«» Superkingdom : NCBI:2759_Eukaryota
« Kingdom : NCBE33208_Metazoa Stictocephala bisonia
o Filum : NCBLESSE_Artheopoda Cyrtocoris trigonus|

« Kelas : NCBI:50557 Insecta

« Ordo : NCBET7524_Hemipterd

» Famili : NCBET036_Aleyrodidae
» Genus : NCBE7037 Bemisia Score
o Spesies: NCBETO38_Bemisia tabaci

Jalysus wickhami
0.2 0.4 0.6 0.8 1

o

Oata Retrievs  Data Anatysis

s S Diambil dari GloBI :
Interaksi seranggs Bemisia Tabaci : NCBI7038
= S p— s Katili, Moh, Yeni Herdiyeni, and Medria Kusuma Dewi
Naaht i o0 O o Hardhienata. "Leveraging Biotic Interaction
e Lt Knowledge Graph and Network Analysis to
X - ® Uncover Insect Vectors of Plant Virus." Journal of
Information Systems Engineering & Business

pasross (@) @ Intelligence 10.1 (2024).
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“Democratizing Al in agriculture is_
technological challenge—it's a policy
imperative. By investing in infrastructure,
fostering collaboration, and ensuring
Inclusivity, Southeast Asia can bridge the Al
divide and empower its smallholder farmers
to achieve sustainable agricultural

prosperity.”

Yeni.herdiyeni@apps.ipb.ac.id
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Department of Computer Science
Department of Artificial Intelligence

School of Data Science, Mathematics and Informatics
IPB University
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