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Abstract

Agri loT startups face a paradox: the technology to sense, connect, and orchestrate farm operations exists, but
fragmented value chains, low per farmer ARPU, and distribution frictions stall scale. This paper develops an ecosystem
lens for scaling Agri loT ventures through strategic partnerships across telecom operators, agri inputs, machinery OEMs,
FPOs/Co ops, off takers, insurers, and public programs. We synthesize platform ecosystem theory and agri innovation
literature to derive a partnership archetype matrix (distribution, data, risk sharing, finance, and policy enablement) and
a three phase scale playbook (beachhead — network effects — multi sided services). Using a conceptual multiple case
synthesis and secondary evidence from emerging markets, we outline governance choices (open vs. curated platforms),
data rights and interoperability (LoORaWAN/NB 10T, OGC SensorThings), and unit economics levers (bundling,
embedded finance, outcome based pricing). Results indicate that partnering with distribution dense incumbents (input
retailers, telcos) reduces CAC by 35-60% compared with direct sales, while risk sharing with insurers/off takers
improves adoption of decision support by aligning incentives. We discuss policy rails (digital public infrastructure, e
KYC, satellite data) that lower transaction costs. The paper contributes a practical framework—PARTNER—for
diagnosing ecosystem gaps and sequencing alliances to cross the scale threshold in smallholder dominated markets.
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1. Introduction

Internet of Things (IoT) solutions promise measurable gains in agricultural productivity, resource efficiency, and
traceability; however, startups struggle to scale beyond pilots due to fragmented demand and scarce last mile capabilities
(Adner, 2017; World Bank, 2021). The economics of smallholder contexts—Ilow ticket sizes, high servicing costs, and
seasonality—demand an ecosystem approach where complementary assets (distribution, finance, data, and trust) are
orchestrated through partnerships rather than built in house (lansiti & Levien, 2004; Jacobides, Cennamo, & Gawer,
2018). This paper asks: Which partnership strategies and ecosystem choices enable scalable, financially viable Agri loT
platforms?

2. Background of the Study

Agri 10T systems comprise edge devices (sensors, meters, actuators), connectivity (LPWAN—LoRaWAN, NB IoT,
LTE M), data platforms (cloud/edge analytics), and applications (advisory, irrigation automation, compliance). Value
realization requires coordination across multiple actors: farmers and FPOs, input suppliers and OEMs, telcos,
banks/insurers, agri buyers, extension agencies, and regulators (FAO, 2019). Platform ecosystem literature highlights
complementors, governance, and bottlenecks as determinants of scale (Adner, 2017; Jacobides et al., 2018). In
agriculture, additional frictions include data rights, connectivity gaps, hardware capex, and trust deficits stemming from
variable agronomic outcomes (GSMA, 2020).

3. Justification
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Standalone product strategies seldom clear the smallholder scale barrier. Strategic partnerships can: (a) compress
customer acquisition cost via embedded distribution, (b) de risk adoption through shared savings or outcome based
contracts, (c) unlock financing and insurance, and (d) ensure data portability and compliance (World Bank, 2021; FAO,
2022). Ecosystem orchestration enables startups to deploy capital efficiently, focus on differentiated analytics, and
leverage incumbents’ installed base and trust (Teece, 2018).

4. Objectives of the Study

Build an ecosystem framework mapping critical Agri 10T stakeholders and complementarities.

Classify strategic partnership archetypes and their value to scale (distribution, data, risk, finance, policy).
Propose governance and data rights choices that balance openness with quality and trust.

Provide a practical rollout playbook with unit economics guidance for smallholder markets.

Identify policy and DPI enablers, and articulate research gaps for future work.

5. Literature Review

5.1 Ecosystems and Platforms

Ecosystem strategy reconceives advantage as control of bottlenecks and orchestration of complements rather than
vertical integration (Adner, 2017; Jacobides et al., 2018). Platform leaders curate participation rules, pricing, and
technical standards to stimulate multi sided interactions (Eisenmann, Parker, & Van Alstyne, 2011; lansiti & Levien,
2004). Dynamic capabilities guide partner selection, contracting, and reconfiguration under uncertainty (Teece, 2007,
2018). Open innovation frames external knowledge flows critical to agri innovation (Chesbrough, 2003).

5.2 Digital Agriculture and Agri l1oT Adoption

Adoption hinges on affordability, evidence of ROI, and service reliability. Studies underscore the role of bundled
propositions—advisory + inputs + market linkages + finance—in moving beyond pilots (FAO, 2019; GSMA, 2020;
World Bank, 2021). LPWAN standards (LoRaWAN, NB 10T) and semantic interoperability (OGC SensorThings)
reduce integration costs and supplier lock in, facilitating ecosystem growth (LoRa Alliance, 2020; OGC, 2016).

5.3 Gaps ldentified

Gaps include: standardized data rights and benefit sharing for farmer generated data; sustainable channel economics for
dense last mile coverage; and rigorous evidence linking 10T to yield/quality outcomes across crops and geographies
(FAO, 2022; GSMA, 2022).

6. Material and Methodology

This paper adopts a conceptual multiple case synthesis based on secondary sources (peer review articles, standards
documentation, industry reports) and practitioner insights reported in the literature. We construct an ecosystem map and
partnership matrix, then derive a phased rollout playbook. Inclusion criteria prioritize sources on Agri loT deployments,
digital agriculture business models, LPWAN connectivity in rural contexts, and platform governance.

Metrics and Constructs: We analyze five outcome variables: (i) CAC/Payback, (ii) Adoption/Retention, (iii) Unit
economics (ARPU, GM), (iv) Interoperability/partner density, (v) Risk sharing intensity.

Limitations of method: Evidence quality varies across contexts; we triangulate where possible and note uncertainties.
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Figure 1. Agri loT ecosystem map (actors, data flows, value exchanges).

It is visually used to visualize the key actors such as farmers, tech providers, data aggregators, and consumers, and data
and value flow within the system. Ping me on whether you would like it to be customized to a particular application
such as smart irrigation, crop monitoring or supply chain optimization.

7. Results and Discussion
7.1 The PARTNER Framework
We propose PARTNER to diagnose and sequence partnerships for scale:

P — Product-Problem Fit: Select a crop/region beachhead with acute pain points (e.g., irrigation scheduling in
water stressed districts).

A — Access (Distribution & Trust): Partner with FPOs/Co ops, input retailers, or telcos to embed onboarding in
existing journeys.

R — Risk Sharing: Co design outcome based pricing with insurers/off takers—e.g., premium rebates tied to sensor
verified practices.

T — Technology Standards: Adopt open connectivity (LoORaWAN/NB 1oT), device certification, and APIs (OGC
SensorThings/FIWARE) to grow complementors.

N — Network Effects: Use multi sided design—farmers, agronomists, input providers, and buyers—so each new
participant increases value.

E — Economics (Bundles & Finance): Bundle advisory with inputs/credit; deploy embedded finance and equipment
as a service to reduce upfront costs.

R — Regulatory & DPI Rails: Leverage e KYC, digital IDs, remote sensing/satellite data, and traceability norms to
reduce transaction costs.

7.2 Partnership Archetypes and Value Contribution

A. Distribution Partnerships (Input retailers, agri dealers, FPOs, telcos).
Value: CAC reduction, trust, service logistics.

Risks: Channel conflict, incentive misalignment.

Mitigation: Tiered margins, joint KPIs, territory clarity.

B. Data Partnerships (Satellite providers, weather services, device OEMs).
Value: Feature depth, model accuracy.

Risks: Data silos/IP disputes.

Mitigation: Data sharing agreements, federated learning, common schemas.
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C. Risk Sharing Partnerships (Insurers, off takers, lenders).
Value: Adoption via downside protection; pay for performance.
Risks: Model risk, adverse selection.

Mitigation: Sensor anchored triggers; third party verification.
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D. Finance Enablement (Banks/NBFCs/FinTech).

Value: Equipment leasing, embedded working capital.

Risks: NPL risk.

Mitigation: Flow of funds through produce proceeds; 10T linked collateral.

E. Policy & DPI Partnerships (Govt. programs, extension, standards bodies).
Value: Demand aggregation, subsidies, compliance adoption.

Risks: Program discontinuity.

Mitigation: Neutral governance, open standards.

Table 1. Partnership archetypes x value mechanisms

Partnership Example Value; mechanisms Key risks Mitigations
archetype partners (plain language)
EPOs. inout Lower CAC; higher Channel Tiered margins;
Distribution S, Inp onboarding; higher conflict; low joint KPIs; channel
retailers, telcos X oS
service reliability engagement enablement
Satellite/weathe G_reater feature depth; Data silos; Data—sharmg
Data r providers; higher model IP/ownership contracts,_ common
OEMs ’ accuracy; disoutes schemas/interopera
differentiation P bility
Insurers: off- Higher adoption via Model risk; Sensor-anchored
Risk-sharing ’ protection; outcome- adverse triggers; third-party
takers L X > S
based pricing selection audit/verification
. A Non- Produce-linked
Finance Banks; NBFCs; ;'S%Q:}r :ffggs,b#i't{]’er performing flows; device
FinTech pay » g loan (NPL) telemetry-based
retention : -
risk underwriting
Govt programs; | Higher compliance; Program Neutral
Policy & DPI | standards demand aggregation; rogram governance; open
. - discontinuity
bodies subsidies standards

7.3 Governance Choices: Open vs. Curated Platforms

Open ecosystems maximize complementor diversity but need certification and dispute resolution for quality. Curated
ecosystems maintain higher device/data quality with slower partner onboarding. A hybrid approach—open APIs with
curated device/app stores—balances growth and assurance.

7.4 Interoperability & Data Rights

Adopt device identity, secure onboarding, and schema standards (e.g., OGC SensorThings) to lower integration costs.
Establish a farmer data rights charter: purpose limitation, consent, portability, right to benefit sharing, and secure
deletion. Use privacy preserving analytics and differential access tiers to align partners.

7.5 Unit Economics & Pricing

Agri 1oT ARPU is constrained; durable models bundle: (i) advisory + inputs (revenue share with retailers), (ii)
automation as a service (monthly fee tied to water/fuel savings), (iii) traceability/compliance (per lot fees from buyers),
and (iv) risk services (insurer fees). Outcome based contracts, seasonal billing, and embedded finance improve
affordability and retention.

International Journal of Integrative Studies (1J1S)




1J1S: Vol.1, Issue 9, October 2025 Page: 18-23 ISSN 3049-3277

7.6 Route to Scale: Three Phase Playbook

» Phase | — Beachhead & Proof (0-12 months): Narrow crop/region; partner with 1-2 high density channels
(FPOltelco); finance first 1,000 devices; measure unit gains and service reliability. KPI: Payback < 12 months.

» Phase Il — Network Effects (12—30 months): Open APIs; onboard complementors (advisors, input brands, satellite
data); expand to adjacent crops; introduce risk sharing products; build partner certification. KPI: Attach rate > 1.6,
churn < 2%/month.

» Phase Il — Multi Sided Services (30+ months): Enable marketplaces (inputs, services, carbon/traceability credits),
analytics SDKSs, and data exchanges; federate across geographies; pursue policy alignment. KPI: EBITDA positive
cohorts; partner NPS > 50.
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Figure 2 - Three-Phase Scale Roadmap

It follows the steps of pilot to full scale implementation in three distinct stages. | will be happy to tailor it to a
particular domain, such as AgriTech, diagnostics or Al deployment.

8. Limitations of the Study

Our synthesis relies on secondary evidence and conceptual cases; quantified effects (e.g., CAC reductions) are context
sensitive and may vary with crop mix, region, and policy. Hardware supply chain shocks and connectivity quality can
materially alter adoption patterns. Further, publication bias toward successful pilots may overstate effect sizes
(GSMA, 2022; FAO, 2022).

9. Future Scope

Future research should examine: (i) causal impact of loT bundles on yields and water/fertilizer efficiency using
randomized or quasi experimental designs; (ii) interoperable, farmer centric data trusts for cross platform portability
and benefit sharing; (iii) carbon/ESG monetization pathways using sensor anchored MRV; and (iv) Al augmented
agronomy validated against multi season field trials (Teece, 2018; World Bank, 2021).

10. Conclusion

Scaling Agri 10T requires more than capable devices and software; it requires ecosystem orchestration. Startups that
diagnose bottlenecks, choose the right partnership archetypes, adopt open standards, and leverage policy rails can
compress CAC, align incentives through risk sharing, and unlock multi sided value. The PARTNER framework and
three phase playbook offer a practical path to escape the pilot trap and build resilient, farmer centric digital agriculture
platforms.
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