’

White Paper on “Transforming Indian Agriculture through Geospatial Intelligence.’

White Paper on “Transforming Indian Agriculture through Geospatial
Intelligence: Integrating Remote Sensing, GIS, and Agri-Tech for Scalable

Precision Farming”

Client: ABC Innovations Pvt. Ltd.

Project Location: India (pilot in Maharashtra, expansion planned pan-India)
Lead Consultant: Mr. XYZ

Date of Submission: [xx/xx/xxxx]

Background: ABC Innovations is preparing for Series-A funding, engaging with state
agriculture departments, pitching to large FPOs, agribusinesses, and policy institutions, seeking
to establish thought leadership in precision agriculture and geospatial intelligence, etc. The
client requires a high-credibility, technically sound white paper that: explains how geospatial
technologies enable scalable precision agriculture, demonstrates economic, environmental, and
operational benefits, provides real-world use cases and pilot results, appeals to investors,
policymakers, enterprise agri-buyers, and technical stakeholders, and can be used for: Investor
decks, Government proposal annexures, Website downloads, Conference & policy
submissions, etc.

Prepared by: Temkars Agri-Tech & Geospatial Consultancy, Pune

@ Email: contact@temkars.in ¥, Contact: +91 9028541024 www.temkars.in

Disclaimer: This document is a representative sample provided by Temkars Agri-Tech & Geospatial
Consultancy to illustrate our reporting structure, depth of analysis, and formatting standards. All
locations, financial figures, stakeholder names, and survey data contained herein are fictitious or
anonymized for illustration. An actual engagement with Temkars results in a fully customized report
based on site-specific information and your unique project requirements.

Note: Images are for representation only. Actual analysis and final outputs contain detailed, project-
specific data, high-precision GIS mapping, and proprietary client analytics.



’

White Paper on “Transforming Indian Agriculture through Geospatial Intelligence.’

“Transforming Indian Agriculture through Geospatial Intelligence:

Integrating Remote Sensing, GIS, and Agri-Tech for Scalable
Precision Farming.”

1.0 EXECULIVE SUIMIMATY «...teeutieiteetieetieeiieeite et ettt et testtesutesatesabeebe e bt esseesseeeateeabeembeenbeesbeesstesneesneeensenn
1.1 The Indian Agrarian Challenge ...........ccoecvieriierieiieiieeie ettt ese et ste e ebe et essaessnessseesseesses
1.2 The Geospatial OPPOTtUNILY .......ccueeevieerieerieriierieerterteeteeseesseesseessaesssessseasseessessseesssesssesssensseessens
1.3 Strateg@iC IMPEIAtIVES .......eeiuieitieitieeiieee ettt ettt sb e sttt ettt e bt e sbtesateeneeeaeean
1.4 Key Value ProPOSILIONS......c.ecvierierrieiieiieiiesitestestesteeseeseesseestsesssesssessseessessseesssesssesssansssansens
1.5 SUMMATY STALEINENL ... .eiiiieeeiieeitie et eeieeeete e st e et e e teesseeesseessseesssseessseesnseeesnstsanssansnsessseennes

2.0 The Current Landscape: Critical Bottlenecks in Indian Agriculture...........ccccceevvieiiiniiniieneeenne.
2.1 Fragmentation & Smallholdings ..........ccoevieiiieiiiiiiiii e
2.2 Input Inefficiency & COSt PIESSUIES ......ccovieriieriierieiiierieitesieeseesresereessesseessaesenesssessseesseesseesens
2.3 Climate VOIatility RISK........ccevviiriiiiiiiiiieiticsiiesiecte e ere et etee st e s ae s e esbeessaestaessaessnessseesseesseesens
2.4 The Information ASYMIMEIIY .....ccc.etiiieieeiiterteertieeteete et etessb e st e eseeeateeteesseesseesaeesasesaseeseenseenaes
2.5 SUINIMIATY ..eveeiteeetieeeteeetteeeteesteeeseteesseeesseessseeasseeessseesssaeeassesanseesssseesnsesasssessnseeesssessnseesnsseenssennn

3.0 De-mystifying Geospatial Intelligence for AgriCulture..........ccovevvierieeieecie e
3.1 Remote Sensing — The “Eye” of Precision AGriculture ...........cccceeeeverierieneenienenienienceieneeens
3.2 Geographic Information Systems (GIS) — The “Brain”.........ccccecevirieninennininieneneeeneeens
3.3 IoT & Ground Truthing — The “VerifiCation” ..........c.cccceevvieviieriesiienie e et sreeveesnes
3.4 Artificial Intelligence — The “Prediction™ ..........ccceveerieiiieiieenieseecie e see e eveesres
3.5 Integrated Geospatial Intelligence: A HOIiStIC VIEW ......cc.eviiviiiiiiiininiiiinieieceeeeseee e
3.6 KEY TAKCAWAYS ...eecvviiiiiiiiieticiiiecitestesteeereeeteesteeteesteestbessbeesseesseessaesssesssessseasseesssesssesssasssessseassens

4.0 Core Framework: The Precision Agriculture CYCIe.........coveviirierieiiiiieenieesee e ere e
4.1 Step 1: Digital Land Profiling.......cccooeeviiiiiiniiieiee ettt
4.2 Step 2: Soil Health & ZONING.........cccviiiiiiieiiecieeie ettt ee e sneebeeseeseens
4.3 Step 3: Crop Monitoring & AlCTES........c.ccvierrieiieiieeiiere et esee e see e ereesreestaesaressreeabeeveesseesens
4.4 Step 4: Variable Rate AdVISOTY ......ovcviiiieiiieiieriiecie ettt sttt e s e s e seaeenbeeseeseenns
4.5 Step 5: Continuous Feedback & OptimizZation .............cceecverierierierieeiieerieeneeseeseeereeseenseenens
4.0 KEY TAKCAWAYS ....vecvvieerieeiieiieiiieitteeiteetteeteesteesteestresevessseasseessaesssessseesseesseeseesseesssesssesssesssessessens

5.0 Technological Architecture for SCalability..........cccecvveiiiiiiiiiiieiiecieeiecee e
5.1 Cloud-Native Processing Pipelines...........ccccveruiirierieiieiiiieieesieeseesiesteete e seeesnseeneeeneees
5.2 API-First INteroperability........cceierieriieiieiteierte sttt ettt st e et e e eseesseeseseenseenseas
5.3 Offline-First MODIle DElIVETY ....c.eccviieiiiiieiieiiciieeciie ettt et a e s veebeeveebeesebeseaessneesveesrens
5.4 Data SeCUIIty & SOVETCIZNLY ....ccuverieriieiieiieitiesieertesteeteeseesteesaesssessseasseasseesseesssesssesssesssesssens
5.5 Edge Computing & Future-Proofing...........ccecvevieririiieiiiieiecseeseeeesee st see e eneees
5.6 KEY TAKCAWAYS ...eevviiviieiiieiiecieeeie ettt cve vt eteeete e s teesteeeabeesbeesbeestsesssesssessbeesseesssesssesssessseesseesses



’

White Paper on “Transforming Indian Agriculture through Geospatial Intelligence.’

6.0 Economic Impact Analysis (The ROI CaS€) ........cccccueruiriiiiiieiiienieniesie e ereereeieesseesenesnessseensees 24
6.1 INput Cost OPLIMIZATION......eceiviiiiiiieitiieeteeeeieeeteeeeteeesbeeebeeestaeesseeessseessseessseeessseessseeesssesssseeanes 24
6.2 Yield Enhancement IMELIICS ......cc.eeiiiiiiiiieieeieeiiesite ettt ettt ettt et be e bttt et eenee s 24
6.3 Operational Efficiency fOr FPOS.........ccoccieiiiiiicccce ettt enras 25
6.4 Creditworthiness & Financial INCIUSION ........c.ooeeiiiiiiiiiiiiiee e 25
6.5 Investment & ROIL SUMIMATY ....cc.ooiiiiiiiiiiiieieie ettt ettt sttt e s 26
6.6 KEY TAKEAWAYS ...ccueiiiieiiiieie ettt ettt s e sttt e e e bt e s bt e s ateeat e et e embe e bt e sbtesaeesneesateentean 26

7.0 Environmental & Sustainability (ESG) GOAlS .........ccccueriieviieriienienienieeie e ereeeesseeseeeseesseesraes 27
7.1 S0il Carbon SEqUESIIAtION. ........eeiiuiiiiiieeiie et eeieeeeteeeeteeecteeestaeesreeestaeessseesseeessseesssesesssssssssanes 27
7.2 Water Use Efficiency (“More Crop per DIOP™) ...cooeiieeeiiieiieriierieeeie ettt st e 27
7.3 Chemical Residue REAUCLION ..........oouiiiiiiiiieiiee e 28
7.4 Biodiversity & Land Use MONILOTING .........c.eevvveriereeiieeieesieesieeseesnesreessesssaesseesssesssesssesssesssens 28
7.5 KEY TAKEAWAYS ...ceveiiuiieiieieestteeiieeite et ettt ettt stt e st e st et e bt e s beeeaseeseesabe e be e st esneesseesntesneeensenn 29

8.0 Addressing the “Smallholder” Adoption Challenge............cceeeveeeiiiieerieiiieeie e 30
8.1 The “Phygital” EXtension MOdEl ..........ccceevviiiiiiriiiiienieciectet ettt re et sreesenesene e 30
8.2 Affordability & Business MOAELS .........ccceeiuiiiiiiiiiiiieieece ettt 30
8.3 UX/UI Design for RUTal LIteracy .......ccccueeiuieiiieiiieiiesiie ittt ettt esiee s 31
8.4 Trust Building & Behavior Change ..........cceeviiiieeiieeiiecieeie et eieeieesteesee e eve e esreesreesenesene e 31
8.5 K@Y TAKEAWAYS ..eeuvveciiieeiiiiieiieieerite st e steetteeteesbe e teesttestbessbeasseesseesseesseesssesssessseessaesseesseesssensseans 32

9.0 Sectoral Use Cases: Who Benefits? .........ccoiiiiiiiiiiiiiiiiieeie ettt 33
9.1 Banking & INSUTANCE ........cc.eevieruierieeiierieiieieeseestesreeveesseesseestaesssesssessseasseesseesseesssesssessseessens 33
0.2 AGLi-INPUL COMPANIES......ecvviirieiereiireeriereereesteestesteesesseesseesseesseesssesssessseasseesseesssesssesssessseasens 33
9.3 Contract Farming & EXPOTTETS. ....c..coteiiiririiriiriieierieeteteett ettt sttt st et 34
9.4 Government Departments & Policy MaKers ........cccoeiieririiiiniiiinienieeseeteiceeeeeseee e 34
0.5 KEY TAKCAWAYS ...eeivviieieeiiietiesieesttesitesireereeeseesseesseestaestbessbeasseesseessaesssesssessseasseesssesssesssenssessseassens 35

10.0 Case Study: Pilot Implementation in Maharashtra...........c..cocceoiviniininiininieeeee 36
10.1 Project SCOPE & GEOZIAPNY ....c..eevuiieiieiieiieiiesiie ettt ettt et e st e s besbeeteesseesseessaesssesnseenseas 36
10.2 Methodology DEPIOYEd ......ccuvevviiiiieiiieiieieitectte ettt ettt st v e e veebeeve e beestaestbeesveensees 36
10.3 Quantitative Results: Before vs. After ........c.coooviiiiiiiieiee e 37
10.4 Farmer Testimonials & Qualitative Feedback............cccooviiiiiiiiiiiiiiiiceececeece e, 37
10.5 KEY TAKEAWAYS ....vveeiiieiieiiesiieeieeie ettt et sttestteseteeateesteesbeesseesssesnseenseenseenseesseesssesssesnsesnsens 38

11.0 Policy Alignment: The “AgriStack” & Digital India .........c.ccceevieriiiiiieiieieeeiecrecee e 39
11.1 Integration with Unified Farmer Interface (AgriStack) .......cccccevveveieeciveciieniieieriesie e 39
11.2 Digital Public Infrastructure (DPI) LEVEraging .........ccceccvevierierierieeiieieeieeseesee e seee e 39
11.3 Subsidy Optimization via Geospatial Verification ............ccceevvevierieeiiecieneeseeceesee e 40
11.4 Public-Private Partnerships (PPP)........ccooviiiiiiiiiiiiceceeeee e 40

11,5 KEY TAKEAWAYS ..c.vveeveeiieiieriieriierteeieetteseesseesseesstesssessseesseesseessassssesssesssesssesnsessssesssesssenssesnsees 41



’

White Paper on “Transforming Indian Agriculture through Geospatial Intelligence.’

12.0 The Investment Landscape for AGri-TECh........ccceviviiiiiieiieieeeece e 42
12.1 Global vs. INdian Trends ........cccueeiiiiieiieie ettt st st eeee e as 42
12.2 The “Series-A” CRAaSIM .......ceitiiiieiiieieee ettt ettt sb e st e st e bttt e bt e bt e sbeesateenteeneean 42
12.3 ValUation DITVETS ......oouiiieiiiitiiiiitieee ettt st b et e sttt e st e s beetesaeeneens 43
12.4 EXIt OPPOTEUNILIES ..c..veevveerrieiiereresreeteeseeseesseesseesssessseasseesseesseessessssessseasseessessseesssesssesssesssenssens 43
12.5 KEY TAKEAWAYS .....eeeuiiiiietieitieeite ettt ettt sttt et esb e sb e sat e et e e bt et e e bt e sbeesbeeenteenteeneean 44

13.0 Future Horizons: What™s INEXE?.......cocuiiiiiiiiieiieiie ettt ettt ettt sbe et eeeenee s 45
13.1 Hyperspectral IMAaGINg .........ccvevcvereiieciieiieiiesiiesiesiesieeteesieesteestaeseresesessseessaessaessaessaesssesssesssans 45
13.2 Drone SWarms & RODOTICS .....c..eoiuiiiiiiiieiieiiesi ettt ettt ettt st s 45
13.3 EAZE COMPULINE ..eeeueeeiieiietieeiieeie ettt ettt ettt et e bt e bt e steesateenteemteenbeebeesseesbeeseteenseensean 46
13.4 GEenerative Al TN AQVISOTY ..ccuvecieeiieiieiieieestteseesteeteereeteesteestaesssessseesseesseessaesssesssesssesssesssens 46
13.5 KEY TAKEAWAYS ..e.vveeivieiieiieiieeieste et ettt et esttestaestaeesseessaesbeessaesssessseasseessaestaesssesssesssenssenssens 47

14.0 Implementation Roadmap for ENterpriSes ..........ccoceriiiiiiiieiiiesiieeieeite sttt 48
14.1 Phase 1: Digital Onboarding & Baselines..........c.cccerviieriiiriienisiienri e ereereereeseesneseneesseesses 48
14.2 Phase 2: Pilot & Calibration..........ccccerireieriesieeiierie ettt ee e 48
14.3 Phase 3: INtEEIALION. ...ccuieitieitieeiieeiie ettt ettt seteete s be e s bt e steesueeenteembe e bt ebeenseesseesntesnseensean 49
14.4 Phase 4: Scale & AULOMAtION. .....ccuuiiiieiieiietiertie ettt sttt et e et e et eebeesbeesbeesseesseesneesnseeneeas 49
14.5 KEY TAKEAWAYS ....vvieiiiiiieiieiiecieete ettt et esteestessaaesebeesseesseesseesssesssasssessseassessssesssesssesssessseessens 50

15.0 Conclusion & Call t0 ACHOMN ......cc.eeiuereieieieiee ettt ettt ettt e e et te s e st e eesseeeesaeeneens 51
15.1 The Inevitability of TEChNOIOZY ........cciiiiiiiiniiiiiiiiie ettt 51
15.2 ABC’S COMMITIMENT......eutiiieiietietiereeteeteteteteseeseeseeteesessessessessessessessesessessessessessessessesseseesessessens 51
15.3 Collaborative INVITALION .........ceieitieieieieieieee ettt sttt et et et e ee et eeesseeeeeeeeneens 51
15.4 Final Vision: The Empowered Indian Farmer............c.ccccvevieiienieniieiicieeeeeeesee e 52
T O 11 ¢ AN 2 ) RO UP T 52

RETETEIICES ...ttt et e e e e e e et e e e e e e e e e e e et e eesseeaeeaaaaaeeeeeseessaaaeeeeeeeseaaennnereeeas 53



’

White Paper on “Transforming Indian Agriculture through Geospatial Intelligence.’
1.0 Executive Summary

The Executive Summary introduces the context, highlights the opportunity, and summarizes
the strategic benefits of adopting geospatial intelligence in Indian agriculture. It is written to
appeal simultaneously to policymakers, investors, agribusinesses, and technical stakeholders.

1.1 The Indian Agrarian Challenge

India’s agriculture sector is at a crossroads. Despite being the second-largest producer of food
globally, the sector faces systemic challenges:

Parameter Current Status Key Challenge
Average Farm Fragmented landholdings hinder mechanization
i 1.08 hectares » .
Size and scalability (Government of India, 2022)

-applicati lack of soil-specifi
140-160 kg/ha Over-application due to lack of soil-specific

Fertilizer Use (NPK equivalent) guidance leads to cost escalation and soil
degradation (FAO, 2021)
‘ 20-30% below Traditiqnal practi(‘:es, delayed interve.nt.ions, and
Crop Yield Gap — poor advisory services reduce productivity (World
Bank, 2021)
Water Use <40% Irrigation inefficiencies and monsoon dependence
Efficiency cause crop losses
Climate High Increasing frequency of extreme weather events
Vulnerability threatens smallholder livelihoods (IPCC, 2023)

Key Insight: Smallholder fragmentation, coupled with input inefficiencies and climate
volatility, prevents farmers from reaching optimal productivity, affecting both national food
security and rural incomes.

1.2 The Geospatial Opportunity

Geospatial technologies—satellite imagery, GIS, IoT sensors, and Al analytics—offer a
transformative solution to these challenges. When integrated, these technologies allow:

e Real-time farm monitoring: Detect water stress, nutrient deficiencies, and pest
outbreaks before visible symptoms appear.

o Site-specific recommendations: Reduce blanket application of inputs, enabling cost
savings and environmental benefits.

e Scalable decision-making: From individual plots to entire districts, data-driven insights
allow policymakers and FPOs to optimize resource allocation.

Technologies & Functionality:
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Technology

Satellite Remote
Sensing

GIS & Digital
Mapping

IoT Sensors

Artificial
Intelligence

Role in Precision Agriculture
Provides multi-spectral images to
assess crop health, soil moisture, and
vegetation indices
Creates digital twins of farms by
layering soil, weather, topography, and
cadastral data
Ground-truths remote sensing data and
monitors soil moisture, pH, and
nutrient levels
Predicts yields, forecasts pest/disease
outbreaks, and recommends
interventions

’

Example Use Case
Sentinel-2 NDVI monitoring
for maize stress detection
(ESA, 2022)

Farm zoning for variable-rate
fertilizer application

Soil moisture sensors
triggering precision irrigation

ML-based yield prediction
using historical & real-time
datasets

Figure 1.1: Conceptual Model of Geospatial Intelligence in Precision Agriculture
(Illustrates the integration of satellite imagery, loT data, GIS layers, and Al predictions in the
farm decision cycle.)

1.3 Strategic Imperatives

Transitioning from intuition-based farming to a data-driven ecosystem is not merely a
technological upgrade—it is a strategic imperative:

1. National Food Security: Optimized input use and increased yields directly contribute to
bridging the food demand-supply gap.

2. Climate Resilience: Predictive models mitigate risks associated with erratic rainfall,
droughts, and pest invasions.

3. Economic Sustainability: Cost reductions through precise input application improve
farm profitability, attracting financial inclusion and investment opportunities.

4. Policy Enablement: Geospatial intelligence equips government agencies with timely,
accurate data for crop planning, subsidy distribution, and disaster mitigation.

1.4 Key Value Propositions

The white paper demonstrates that precision agriculture powered by geospatial intelligence
delivers measurable economic, environmental, and social benefits:

Dimension Value Proposition Potential Outcome

Input cost reduction (fertilizers, 15-20% cost savings per hectare

. .
conomic (ABC Pilot, 2025)

pesticides, water)
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Yield Optimized irrigation & nutrient 10-15% yield increase per crop
Improvement application cycle
Operational Digital farm management for FPOs Reduction in labor hours for
Efficiency & agribusinesses monitoring and reporting
. Reduced chemical runoff, Supports ESG reporting for
Environmental / . . . . .
ESG improved water efficiency, carbon investors and compliance with
sequestration tracking sustainability norms

Higher adoption of sustainabl
Improved farmer knowledge and et a. oplion of sustainable
practices, stronger rural

livelihoods

Social I ¢ . o
ocial Impac income stability

Figure 1.2: Value Proposition Matrix for Geospatial Intelligence in Agriculture
(Shows economic, environmental, and social benefits mapped against specific interventions.)

1.5 Summary Statement

ABC Innovations Pvt. Ltd., through its integrated platform, demonstrates that scalable
precision agriculture is achievable for smallholders in India. By combining satellite imagery,
GIS analytics, 10T sensors, and Al-driven advisories:

o Farmers gain actionable insights.
e FPOs and agribusinesses enhance operational efficiency.
e Policymakers and investors receive reliable data for strategic decision-making.

This white paper positions geospatial intelligence not just as a technology enabler but as a
critical lever for transforming Indian agriculture—driving productivity, sustainability, and
climate resilience, while building an ecosystem attractive for investment and public-private
partnerships.
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2.0 Current Landscape: Critical Bottlenecks in Indian Agriculture

2.1 Fragmentation & Smallholdings

Contact us for Full Report....



