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Pak Budi came from a traditional In Indonesia, nearly 23 million
home in the villages in Java facing struggles to meet dietary
food insecurity. requirements. (source : wip.org)

His children were impacted by the
lack of food security causing 30 %
of children population under 5
years old in the country were
stunted. (source: wip.org)

His attempts to improve food Other ASEAN regions faced similar
security became difficult as his cases of food insecurity which
village most often experienced contributes to world hunger cases.

severe flooding. Crop productivity
are low.
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Data Analysis of Severe Hunger
Among ASEAN Countries

Severe Hunger Among ASEAN Countries Population (%) A 2020 World Bank StUdy
found that 6.2 million
M2016 Mz018 M2017 W2019 M2020 M2021 - Max Asean pe0p|e in Thailand, or 9%
of the country's total
population, lack adequate
nutrition

16.00 16 16.00 16.00

Among ASEAN countries

o Malaysia has the highest
§E percentage of hunger trend
2.% with 15.10% in 2016 and 16
§3 %

Financial Constraints and
high living cause allows

_ Source - Singapore to face World
ASEAN Countries WorldBank Hunger percentage of
4.50% of their whole
population

Indonesia Malaysia Singapore Thailand

Source : WorldBank
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Statistics of World Hunger Countries Population 2017-2022 (%)

W 2017 2018 M2020 W2016 M 2019 W2021 e Average

. Data Analysis of Severe World Hunger
EEEEEES » A total 12.4 million Afghans have acute
food insecurity due to an increase of
food prices

* In Benin, farmland are small while food
prices remained high. Many are unable to
afford the crops

Afghanistan Benin Guinea Sierra Leone Zimbabwe * |In New Guinea, the weather are re|ative|y
Statistics of World Hunger Countries Population 2017-2022 (26) hOt Causing ||tt|e to no rainfa” Therefore
crop productivity and quality are low
2017 MWzoie Mzozo Mzoie M zoio MM2021 - max

89 * In Sierra Leone, More than 50% of
inhabitants live below the poverty line
with USD 1.25 a day

Country Population (%)

World Hunger in

Afghanistan Sierra Leone Zimbabwe Source : WorldBank
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Food Preduction (tons)

I Production Quantity (Tons) [ Yield (Tons/Ha) [l Area Harvested (Ha)

Data Analysis of Rice Production
59,200,534

54604053 sTBeT Climate change and El-nino such as extreme
heat conditions and low/high rain/dry intensity

causes low crop production leading to food
insecurity and world hunger

44,046,250 43,852,729
42,763,682

According to the statistical data presented, _—
Malaysia has the lowest crop productivity 32,898,903 1

o 28,617,948
00, 27,438,300

Source : AFSIS 26,035,800

24,680,200

11,377 g
“m 10,452,672 10,719,688 10,944,148

6,630,000 7,043,

39,779 3 5g4, 700 3,519,100 3,504,800
584, ) " 2,639,202 2,356,392 2,441,597

956,138 848,174 850,700| 921,700 858,288 818,200 685,548 699,940 672,088 644,008 647,9

2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 021 022 017 2018 2019 2020 021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 017 2018 2019 2020 2021 2022
Rice Rice Rice Rice Rice Rice

Indonesia Lao People's Democratic Republic Malaysia Myanmar Thailand Viet Nam



Problem Data analytics Solution Implementation Conclusion

Food Production (tons)

M Production Quantity (Tons) B Yield (Tons/Ha) W Area Harvested (Ha)

Data Analysis of Rice Production

59,200,534

SBR00 R 54604033 54748577 + Climate change and El-nino such as extreme
heat conditions and low/high rain/dry intensity
causes low crop production leading to food
insecurity and world hunger

According to the statistical data presented,
Malaysia has the lowest crop productivity

32,898,903
Source : AFSIS
28,016,100 27,436,300

26,035,800 26,691,400
24,680,200

12,207,000
10,882,000 10,936,000 10,719,698

7,149, 7,043,

9,779
3,584,700 3,519,100 3,594,800
“m = st 2,639,202 2,441,597

956,13 845,178 850,700| 921,700 856,248 515,208 685,548 699,940 672,088 644,908 647,998 6384

3,190,0 3,264,0 34980

2300 2400 2,300 3800 4100 4200 1,500
2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 207 2018 2019 2020 2021 2022

2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017
Rice Rice Rice
Thailand

Rice Rice Rice Rice
Brunei Darussalam Cambodia Indonesia Lao People's Demacratic Republic Malaysia Myanmar
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Food Production (tons)

M Production Quantity (Tons) M Yield (Tons/Ha) [ Area Harvested (Ha)

Data Analysis of Maize Production

30,253,938

* Crop productivity of Maize in average
produce in tons are relatively low in other
ASEAN countries such as Cambodia,
Laos, Malaysia, Myanmar, and Thailand

23,564,000

Uneven crop distribution and productivity
will lead to insufficient food and crops

supplies contributing to world hunger
17,017,000 PP g 9

Therefore, it is significant to utilize smart
precision agriculture as a proposed
solution to improve crop productivity

Source : AFSIS

5,069,143

1,984,136 2,274,200

895,000 1,163,000 1,192,525

793,625 535,257

92,759 68,907 82,780 74,719 70,132
2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018

Maize (corn) Maize (corn) Maize (corn) Maize (corn) Maize (corn) Maize (corn)

Cambodia Indonesia Lao People's Democratic Republic  Malaysia Myanmar Thailand
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Food Production (tons)

M Production Quantity (Tons) M Yield (Tons/Ha) [ Area Harvested (Ha)

Data Analysis of Maize Production

* Crop productivity of Maize in average
produce in tons are relatively low in other
ASEAN countries such as Cambodia,
Laos, Malaysia, Myanmar, and Thailand

Uneven crop distribution and productivity
will lead to insufficient food and crops
supplies contributing to world hunger

Therefore, it is significant to utilize smart
precision agriculture as a proposed
solution to improve crop productivity

Source : AFSIS

5,069,143 4,990,207 5,109,766 4732149 4,446,383
4

1,984,136 2,274,200

1,892,525 793 625
A 535,257 92750 68,907 82780 74,719 70132

2. 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022
Mai2d4@aigorn) Maize (corn) Maize (corn) Maize (corn) Maize (corn)
IndobasiBeople's Democratic Republic Malaysia Myanmar Thailand Viet Nam
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Problem Data analytics Solution
a___________________________

Food Production (tons)

M Production Quantity (Tons) [ Yield (TonsiHa) I Area Harvested (Ha)

- Data Analysis of Soya Bean Production
Climate change cause extreme
conditions such as El-Nino
phenomenon

723,804

El-Nino cause ASEAN countries to

undergo low crop productivity. Malaysia
with the lowest crop productivity of 685000

538,729
tons

Low crop productivity cause
579 problem as it contribute to food
01287 01,000 insecurity and ultimately to world
hunger

24,000

215,000
02,128 Source : AFSIS

15,3 MBAS 143717 141939 13013 133664 130223
! \
101,856
91,800

81,348
73,300 TI263  ge 05
a1000) 45800 47487 o sa,-usam 2828 41,165 5336 o B g

3 ]

5,70 18,685 17717 17438 17903 17,984 18,181 26283 22800 21,234 20,8021 45
2017 2018 2019 2020 2021 2022 2007 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022

Soya beans Soya beans Soya beans Soya beans
Lao People's Democratic Republic Myanmar Thailand Viet Nam

2019 2020 2021 2022 2017 2018 2019 2020 2021 2022
Soya beans

2017 2018
Soya beans

Cambodia Indonesia
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Agriculture Employment per Country Name, 2017-2022 (%)

-»-2017 ---2018 -=-2019 -+~2020 --2021 -=-2022

Brunei
Darussalam
Viet Nam Cambodia
60.00
40.00
Thailand | i
0.00 ndonesia
Singapore Lao PDR
Phillipines Malaysia

Myanmar

Implementation Conclusion

Data Analysis of Agriculture Employment

Despite Laos pdr is predominantly
an agriculture nation with 75% of the
country population, Lao PDR still
experienced low crop productivity
due to Elnino phenomenon and the
inability and lack of knowledge of
farmers to manage farms

Myanmar experienced a decreasing
trend in the year 2017-2022 with a
value up to 37% decreasing to 25 %

Vietnam experienced a high
fluctuation rate on agriculture from a
value of 40 % population to a value
of close to 20% due to drought and
saltwater intrusions

Source : World Bank
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Agriculture Land Use ASEAN Countries per Country Name , 2016-2021 (%)

-+- 2017 -=-2018 --2019 --2020 -e-2021

Brunei
Darussalam
Viet Cambodia
Nam
40.00
Thailand 20.00 Indonesia
5 Lao
Singapore PDR
Phillipines Malaysia
Myanmar

Implementation Conclusion

Data Analysis of Agriculture Land Use

Agriculture land use changes have
been severely happening in Indonesia
due to massive industrial and housing
developments

Thailand has the highest agriculture
land use up to 40 % of their land due to
GDP growth, Despite this, overall,
ASEAN countries agriculture land lies
below 50%

Therefore, with a low agriculture land
use, it Imposes a threat to food
Insecurity and crop productivity leading
to food insecurity and world hunger

Source : World Bank
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Agriculture Employment, GDP and Urban Population per Country Name

Correlation of Agriculture Employment,
GDP & Urban Population

@ Brunei Darussalam @ Cambodia @ Indonesia @ LaoPDR @ Malaysia o Myanmar o Fhillipines o Singapore @ Thailand @ Viet Nam

70
¢ Climate change cause extreme

%0 conditions such as Elnino
8 phenomena
®
8 El nino cause ASEAN
£ 0 o countries to undergo low crop
2 productivity. Malaysia with the
] 0 lowest crop productivity of
2 685.000 tons
E 20
2 Low crop productivity cause
B 10 problem as it contribute to

. food insecurity and ultimately
0 to world hunger
0 10 20 30 40 50 60 70 80 90 100

Urban Population (avg %) in 2017-2022

Source : FAOStat
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Urban Population Per Country Name (%)

Urban
Populati...

100.00

90.00

Myanmar

31.02

Data Analysis of Agriculture Employment

Based on the tree map shown, ASEAN * The statistics poses a threat and increase World
regions experienced an increase of Hunger as the increase of urbanization allows the
urbanization percentage, allowing factories decrease of crop productivity as there are little to
and corporates to take over potentially no land for farming

causing a threat to food insecurity Source : World Bank
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Problem
Current Problem Analysis Using System Thinking and Unhappy farmer will increase farmers
. i Fran i | migrating to the cities because of poor living condiiton
M Odel I | ng v TR and high living cost
- P, —_ N
A / N
/ /
/ /
‘// Farmer satisfaction
When there are little to no land to farm, A el s /
farmers will seek job opportunities in the city. /,/'
2 ’
/ 3 /
[+ o T —
/ + / 3 _///’// % Food Ingecurity
\ f -
! \ |
Increase of urbanization of land allows land use /\ / \ -
changes where there are no land for farming Urb. tion N\ | AN
therefore decreasing crop productivity N/ \ Food insecurity
ultimately contributes to
\ \— World Hunger |
\ + \ | /
<V \ |I :,'
\\ | /
N\ /
\ /
Carbon Emission A /
AN /
\\
A - / When Crop productivity are low it
Xﬁ_ \ / significantly contributes to World Hunger
nY
Climate Change ,/-'/
Urbanization include the building of large corporate and 43 o . il
factories which lead to pollution and carbon emissions such as carbon "--———Q

dioxide and methane which will trigger climate change namely the Elnino phenomenon.

El nino occurs when there is an increase of extreme heat

causing global warming contributing in the decrease crop productivity,



Conclusion

Solution Implementation

Data analytics

ing Solutions with System Thinking Model Simulation

Problem
When there are little to no land to farm,
farmers will seek job opportunities in the city.
Unhappy farmer will increase farmers

m|grat|ng to the cities because of poor living condiiton

T
and high living cost

ek
"

e, | et s A

F L : -

Increase of urbanization of land allows land use '
changes where there are no land for farming =
therefore decreasing crop productivity /
Ulbanlzahon & \ == " Farmer satistacton
& el
e / +

/ hen Crop productivity are low it

significantly contributes to World Hunger

\
Food insecurity
ultimately contributes to y
World Hunger Foodgiecirty

The utilization of automated sensors_

and comprehensive datasets allow farmes to increase
crop yields and profitability.

At the same time, reducing
Resources such as water and fertilizers,

Smart Precision Agriculture

Urbanization include the building of large corporate and
factories which lead to pollution and carbon emissions such as carbon
dioxide and methane which will trigger climate change namely the Elnino phenomenon



Data analytics

Problem

Cloud Internet

"""""""""""" ) (
: -
E Router E
5 AA :
: ' v

Diagnosis of x‘} smart data :
Disease =
Crop yield analysis o

@

soil erosion

Agrigrow
Application

Solution

igrow with Advanced Technologies

A
router :

AN

Field Monitoring

:
H
1
,
H
water stress
level

Implementation

Conclusion

Agrigrow Technologies

Cloud Computing

Al and Machine Learning
Big Data Analytics

loT Sensor Networks

Crop Models

Water Resources Management
Real Time Monitoring

Decision Support System
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Soil Moisture Sensor

loT System Configuration

Ada Fruit Dashboard

loT Components

ESP32 Microcontroller
Ada Fruit Dashboard
Soil Moisture Sensor
Temperature Sensor
Humidity Sensor
Water Level Sensor

Weather Sensor

Irrigation Pump and Valve
Actuator

Sprinkler & Spray Actuator
Water Gate Actuator

e _J
e
s _J
e
-
-
-
i
2
e}
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Set Up Farm Al Integration Set and Goals Preferences

Agrigrow Features & Benefits

Personalized farm enhancing
crop yield production

srigrow | | grigrow [ | grigrow

Implementation of Al
Integration allowing
automated farm handling

Farm goals are focused
easier to achieve
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Crop Growth loT and Drone Surveying Remote Sensing From Agrigrow Features & Benefits
Monitoring and Monitoring Satellite

Crop growth monitoring
allows a real-time data
visualization of crops

94

Amabelle and James Farm €  AGRAST30

Corn Field

e

& AGRAS T50 Drone Data Task sk R e
i 2024/0V08 - 2024/12/01 from Satellite

Supported by Machine
learning algorithims such as
Regression, Clustering,
Classification. (crop
production, detect different
areas within satellite,
monitor crop growth phases)

24°

Today is partly sunny day!

& ESP32Moist Sensor 3000 ha 450 hr Monday & Sunday
Area Coverad Flight Hours Operating Days

<00tin 6 mph/:

Precipitation  Wind Spe

& Predictive Analytics ' view more insights
Drone activity
18’5 ft

Height

4.6 ft

Friday, 22

O\t

Supported by Deep Learning
Algorithms : Regression
(LSTM). Clustering (Kohenen
Map), Classification (CNN)

Mon Tue Wed Thu
@ Maize Fieid
Harvesting Daily Data Summary
@ CornField
Todky, 30102024
Weeding

®© Soybean Field 150 ha 12hr
Ares Coversd Flight Hou

Agrigrow s
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Predictive
Analytics

Solution

Amabelle and James Farm

Vet
24°

Today is partly sunny day!

<001in
Precipitation

Tasks To Do

s

Watering
® Maize Field

Harvesting
® CornField

Weeding
® Soybean Field

6 mph/:

Wind Spet

Implementation

Conclusion

Agrigrow Features & Benefits

Predictive Analytics allows to
measure crop productivity,
water requirement predictions,
crop yield prediction

Data Analytics are formed
based on Artificial Intelligence
and Machine Learning
solutions

Increase satisfaction of
Farmers due to areliable
predictive crop insights

reduce Wor
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Data analytics

Solution

Implementation

Conclusion

Agrigrow Business Model And Sustainability

* Subsidy support

from government and maintenance access support * Company
e Farmers e Design and Information about e Direct and honest * Government
= Agriculture Experts programing App agriculture feedback Agencies
* Agriculture startup » Tool maintenace * Agrigrow makes « Services * Research
and company an availability institution

Key Activities

e App development

Value Proposition

* Provides an easy Personalized

Customer Segments

* Farmers

* Private Company input for farmers

tools to monitor .
* Technology their farms * Mobile app stores

infrastructure . * Door to Door sales
* Provide an Al to

* Skilled . * Digital Marketing
help monitoring
development K
their farm
team

whenever the
farmer is busy or
not available

e Private consultation * Supply Chain Management.
e Partnerships * Profit Sharing

* Human Resources

* Development and maintenance
* Marketing and customer

acquisition e workshop * Investment from Venture Capital.
* Employees » village development
* App design
* Building

* Contract partner costs
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Implementation Plan

Year 4

Year 1 Year 2 Year 3

Interview farmers in
ASEAN region to
identify problem

» Determine user
requirements

* Develop system
design and architecture

+ Create user interface
(low Fidelity and high
Fidelity for Agrigrow
Application

+ Collect required data

+ Construct Agrigrow
prototype

* Analyze satellite data

from European Space

Agency

* Send agents to
promote application
to farmers in minor
regions

* Implement marketing
strategies to increase
awareness of
application

* Implementation of
application within
ASEAN region

» Partnership profit
sharing with large
corporates

* Partnership with
government to
provide subsidiary
support to farmers in
obtaining drones

* Integration of supply
chain management

business model

Code of the Agrigrow

application

* Develop front end
and back end
services

* Build Al and machine
learning models

* Integrate the newly
acquired data from
drone and satellite
imageries

+ Develop water and
crop models

» Test User

Acceptance




Problem Data analytics Solution Implementation Conclusion

Agrigrow Solutions Aligned ASEAN Blueprints and SDG

@ IMESGOALS | & 2 B

ASEAN

SOCIO-CULTURAL COMMUNITY

ASEAN

ECONOMIC COMMUNITY

WASTE LESS FOOD
AND SUPPORT LOCAL FARMERS.

A third of the world’s food is wasted,
yet 821 million people are undernourished.

\4

The Goal of ASEAN Economic Community Blueprint
is to create a highly integrated and cohesive
economy in Southeast Asia that is competitive,
innovative, and resilient, while promoting equitable
economic development and global engagement.

ASEAN's socio-economic progress in these
two and a half decades is heralded by

remarkable human and sustainable
development.



Problem

Identified
Problems

Low Crop
Productivity has
always been the
problem because
of climate
change weather
and el nino
phenomenal

Data analytics

Data Analytics and
Insights (ASEAN
Country)

Malaysia has the lowest
crop productivity in
ASEAN countries with
the percentage of 15%
of all crop types such as
padi, maize and , soya
beans because of el nino
and climate change

Solution

Solutions

Increase crop production by
implementing smart agriculture
to increase crop productivity and
weather API to monitor any
incoming weather

Implementation Conclusion

Recommendation

Create a mobile apps that farmers can easily access to
monitor weather updates, access to drone monitoring,
crop growth visualization, and drone surveying.

Based on the
2023 GHI scores
levels of Hunger
have primarily
impact African
regions.

In Sierra Leone, More
than 50% of inhabitants
live below the poverty
line with USD 1.25 a
day. The country is
facing inflation and the
devaluation of its local

currency.

Increase crop production by
implementation of predictive
analytics & Al integrations
supporting optimal crop growth
condition increasing food supply
and quality and reducing food
insecurity.

Educate farmers on how to use Al-driven tools,
precision agriculture techniques, and weather
monitoring systems effectively to empower farmers to
maximize the potential of these technologies and ensure
better crop production.

Stunted children due
to lack of food
security

30 % of children
population under 5
years old in the country
were stunted.

Provide nutritious food source
through optimal agriculture
conditions supported by crop
growth monitoring features, Al
Integration features.

Implement a crop growth monitoring systems that
allows real time visualization of crops Implement a
Machine learning algorithms such as Regression,
Clustering, Classification.
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