International Journal of Advance and Applied Research
www.ijaar.co.in

ISSN - 2347-7075 Impact Factor - 8.141
Peer Reviewed Bi-Monthly
Vol. 6 No. 42 November - December - 2025
The Impact of E-Commerce on Fruit Exporters in Pune District: Trends,
Challenges, and Opportunities

Mrs. Aruna Devram Mudawat

Ph. D. Research Scholar, S. M. Joshi College, Hadapsar.

(Savitribai Phule Pune University)
Corresponding Author — Mrs. Aruna Devram Mudawat

DOI -10.5281/zenodo.17910447

Abstract:

This research scrutinizes the disruptive influence of digital commerce platforms on the
fresh fruit export trade originating from the Pune district, focusing on the high-value
commodities of Grapes and Pomegranates. The analysis highlights that the adoption of
streamlined, digitized supply chains—encompassing global Business-to-Business (B2B) networks
and localized Direct-to-Consumer (D2C) models—offers Pune's producers a crucial mechanism
to circumvent the historically inefficient, multi-layered traditional marketing channels. The
methodological approach integrated Descriptive and Analytical research, utilizing a synthesis of
published data from key agricultural bodies (APEDA, FPOs), academic studies on perishable
logistics, and proprietary organizational case reviews in Maharashtra. Core findings indicate a
burgeoning local D2C penetration and mandated use of digital traceability systems (HortiNet)
for securing B2B export compliance. Conversely, the sector is critically constrained by severe
deficits in integrated cold chain infrastructure, high marginal costs associated with last-mile
temperature-controlled delivery, and pronounced low rates of digital adoption among smaller
farming units. The paper concludes that transitioning to digital platforms is fundamental for
achieving competitive pricing and enhancing farmer revenue, contingent upon immediate,
coordinated investment in AgriTech solutions (e.g., 10T monitoring) and robust capacity building
within Farmer Producer Organizations (FPOs) to expertly manage complex, temperature-
sensitive digital fulfillment processes.

Introduction:
Background: Pune’s Horticultural Base
and Digital Disruption:

The Pune district stands as a major
contributor to India's perishable export
sector, commanding recognition for its
consistently high-quality table grapes and
pomegranates. Historically, this premium
produce has moved through protracted,
hierarchical  supply routes involving
numerous local agents, market committees,
and bulk exporters. This traditional

framework inevitably leads to significant
margin erosion, resulting in producers
retaining only a minimal percentage of the
final retail price. The accelerated global
expansion of digital platforms and e-
commerce models, both domestically (D2C
brands, dedicated apps) and internationally
(global B2B exchanges), now presents a
radical alternative for establishing direct
market access. This technological shift is
particularly critical for sensitive, high-value
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perishables, where supply chain integrity
and speed are essential metrics.

Defining the Research Problem:

While digital platforms promise the
significant advantage of disintermediation—
removing redundant  middlemen—their
adoption imposes a new set of operational
burdens on the fruit exporter. The e-
commerce paradigm shifts the entire
responsibility for cold chain maintenance,
stringent quality guarantee, and fragmented
final-mile delivery logistics directly to the
producing entity or FPO. The central
research challenge is therefore two-fold: to
precisely map the extent to which digital
commerce is redefining the market access
strategy for Pune’s fruit exporters, and to
critically assess the specific technological
and physical infrastructure deficits that must
be urgently addressed to ensure this digital
transformation is financially and
operationally sustainable for international
trade.

Research Objectives:

This investigation is structured
around the following primary objectives:

e To conduct an analysis of current digital
channel  adoption  strategies and
penetration rates (B2B vs. D2C) across
the Pune district's fresh fruit exporting
community.

e To meticulously identify and quantify
the major infrastructural and logistical
hurdles encountered when integrating
high-value perishable fruit exports into
a digital supply chain framework.

e To assess the novel market access and
financial opportunities inherent in e-
commerce, specifically focusing on
improved price discovery, greater farm-
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gate price realization, and competitive
diversification.

To formulate evidence-based policy

and operational recommendations designed

to fortify the e-commerce enabling

infrastructure for Pune’s fruit exporters.

Scope and Methodology:

This study focuses specifically on
the export-oriented supply chain for Grapes
and Pomegranates within the Pune
production cluster. The research design is
Descriptive and Analytical, relying entirely
on synthesizing and analyzing published
secondary sources, including: official
APEDA guidelines and performance data,
specialized academic literature concerning
cold chain deficits across India, and
proprietary case studies detailing the digital
operations of leading Farmer Producer
Organizations (FPOs) based in the
Maharashtra region.

Review of Literature:
Theoretical Basis: Digitization,
Transaction Costs, and Efficiency:

The theoretical justification for the
transformative power of digital commerce in
agriculture lies in its ability to facilitate
market disintermediation and substantially
lower transaction costs (Coase, 1937).
Conventional agricultural supply chains are
burdened by excessive search, negotiation,
and contract enforcement costs due to the
multitude of traders involved. Digital
platforms effectively collapse this traditional
hierarchy by providing a direct channel
between the producer (Exporter/FPO) and
the final buyer (International Retailer or
Consumer). This structural reorganization is
theoretically proven to capture and redirect a
significantly larger proportion of the final
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product value back to the producing unit.
However, academic consensus dictates that
this gain in market efficiency is only
realized when the digital system reliably
absorbs and manages the critical logistical
and quality assurance functions traditionally
performed by the intermediaries.
Role of FPOs in Digital Export Strategy:
Farmer  Producer  Organizations
(FPOs) have emerged as the foundational
unit driving the adoption of e-commerce
within Indian agriculture. Research confirms
that the aggregated resources and collective
scale offered by FPOs are necessary to
withstand the high capital expenditure and
specialized technical demands associated
with digital trade. Several prominent studies
of Maharashtra-based FPOs—such as the
digital strategies implemented by key
players in the grape and vegetable sectors—
demonstrate that the collective utilization of
digital tools for branding, quality
traceability, and direct engagement with
buyers led to demonstrably higher price
realization and immediate access to both
lucrative domestic and international markets.
This evidence confirms the FPO model as
the indispensable organizational platform for
achieving scalable e-commerce export
success.
The Infrastructural Bottleneck:
Cold Chain Logistics: A consistent finding
across agricultural  logistics literature
highlights the pervasive deficiency of
integrated cold chain infrastructure as the
single greatest inhibitor to scaling digital
trade for perishable goods in India. Studies
quantify Post-Harvest Losses (PHL) in the
fresh produce segment at a staggering
30% to 40%. This high spoilage rate stems
from multiple systemic weaknesses
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Unreliable Mobile Refrigeration: A
critical scarcity of reliable reefer trucks,
refrigerated containers, and temperature-
controlled vans needed to ensure an
unbroken cold chain on both domestic and
international legs.

High Operational Cost Index: Logistics
costs for refrigerated storage and transport in
India are estimated to be substantially higher
than global benchmarks, primarily driven by
expensive fuel and unreliable power access,
which places an immediate financial burden
on the e-commerce exporter.

Monitoring and Assurance Failure: A
critical technological deficit lies in the
limited adoption of Internet of Things (IoT)
sensors for continuous, real-time tracking of
temperature and humidity. This lack of
objective, verifiable data during transit
undermines the guarantee of quality that is
non-negotiable  for  successful  digital
fulfillment.The literature  categorically
establishes that the profitability and
sustainability of e-commerce for Pune's fruit
exports is directly constrained by the state of
its physical, temperature-controlled logistics
infrastructure.

Research Methodology:
Research Design:

The methodology employs a
combined Descriptive and  Analytical
Research Design. The descriptive element
maps the current landscape, focusing on
documenting the type and extent of e-
commerce solutions utilized by Pune’s fruit
exporters. The analytical phase concentrates
on establishing the causal relationships,
specifically investigating how the adoption
of digital platforms affects logistical
efficiency, price realization, and
vulnerability to spoilage risk.
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Data Collection:

The study is based strictly on the

rigorous analysis of secondary data and
published organizational intelligence, which
is appropriate for assessing macro-level
industry trends. Core data sources include:

Regulatory Frameworks: Official
guidelines and Standard Operating
Procedures (SOPs) published by the

Agricultural and  Processed Food
Products Export Development
Authority (APEDA), with specific

attention given to the functionality of
the GrapeNet and AnarNet online
traceability systems.

Academic and Institutional Reports:
Peer-reviewed journal articles and
reports  from  major  economic
institutions detailing the state of cold
chain logistics, quantification of post-
harvest losses, and the economics of
AgriTech platform adoption in India.
Corporate and FPO Case Studies:
Published reports and articles detailing
the operational models, technological
investments, and market outcomes of
prominent Maharashtra-based FPOs and
AgriTech service providers active in the
fresh produce domain.

Analytical Tools Employed:

The collected data was interpreted

using the following analytical frameworks:

SWOT Analysis: Applied to the e-
commerce model within the perishable
export context to structurally evaluate
its Strengths (e.q., market
transparency), Weaknesses (e.g., high
logistics costs), Opportunities (e.g.,
D2C growth), and Threats (e.g.,
extreme weather events).
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Comparative Value Chain Analysis:
Utilized to qualitatively benchmark the
high operational and transactional costs
incurred in the traditional, multi-layered
supply chain against the unique, high

fixed and variable costs (e.g.,
specialized refrigeration energy and
fuel) associated with a digitally

managed cold chain.

Digital Readiness Index: A framework
used to systematically categorize the
necessary technological components
(e.g., integrated ERP systems, l0T/Al
forecasting) and assess the current level
of their implementation maturity across
the Pune fruit exporting base.

Data Collection and Results:

E-Commerce

Adoption Pattern

Segmentation:

Data shows that Pune's fruit export

community has adopted e-commerce in two
distinct, segment-specific ways:

E-Commerce Model Target Market
Primary Adoption Mechanism Essential
Technology Requirement

Global B2B (Export) Large
International Buyers (EU, Middle East)
Mandated use of APEDA's digital
traceability platforms
(GrapeNet/AnarNet) for regulatory
compliance.e-Phyto certification,
certified packhouse registration, and
mandatory digital farm mapping.
D2C/B2C (Domestic) High-density
Urban Consumer Clusters (Pune,
Mumbai) Rapid FPO-led development
of in-house mobile apps and logistics
networks to
margins.Proprietary
vans, customized

secure
last-mile

premium
reefer
consumer-facing
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applications, and inventory throughout the mobile supply chain.
management software. While APEDA focuses on traceability

The defining contemporary trend is
the aggressive FPO-led branding strategy.
Organizations are moving beyond being
mere suppliers by establishing their own
recognizable digital identities and selling
directly to urban centers, thereby minimizing
exposure to fluctuating wholesale market
prices and securing customer loyalty based
on verifiable quality.

E-Commerce Challenges: The

Inconsistent Cold Chain Integrity:

The most significant physical
bottleneck preventing the large-scale scaling
of the e-commerce export model is the
challenge of ensuring complete cold chain
integrity across vast supply distances.

e Compounding Post-Harvest Loss
(PHL): Although technological tools
exist, the high endemic PHL (30—40%)
acts as a direct multiplier of the cost for
e-commerce, as the expense of wasted
product must be amortized over the
successfully  delivered  inventory,
thereby  neutralizing gains  from
disintermediation.

e Adverse Cost Structure in Logistics:
The fundamental economics of cold
logistics in India places the e-commerce
model at a cost disadvantage. Operating
costs for refrigerated transport remain
high—with fuel alone consuming nearly
half (45%) of total logistics expenses—
a cost structure that the exporter must
fully internalize when bypassing third-
party logistics (3PL) providers.

e Data Voids in Transit Monitoring: A
critical technological deficit lies in the
failure to consistently deploy and
integrate 10T  temperature sensors
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data (who, what, where), the actual,
real-time environmental data (what
temperature, what humidity) is often
absent, creating a "data void" that
prevents proactive quality assurance
and timely corrective intervention.

E-Commerce Opportunities and

Competitive Advantages:

Digital commerce platforms unlock
three  structural opportunities  that
fundamentally ~ reshape  the  export
competitiveness of Pune’s producers:

e Elevated Farm-Gate Price
Realization: By systematically
removing intermediate layers of
commission agents and wholesalers, the
e-commerce  model  channels a
significantly larger proportion of the
final product value back to the
FPO/farmer, increasing the farm-gate
revenue share by an estimated 20-30%.
Furthermore, digital platforms provide
transparent, real-time market data,
countering information asymmetry and
reducing farmer exploitation.

e Market Access Expansion to Niche
Buyers: Global B2B digital
marketplaces enable Pune's FPOs to
connect directly with small-to-medium-
sized international purchasers (e.g.,
specialized ethnic retailers, boutique
European wholesalers) who were
previously inaccessible due to scale
limitations. This strategically diversifies
the buyer base and reduces excessive
reliance on a few large, centralized
import agencies.

e Premium Branding through
Verifiable Trust: E-commerce allows
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organizations to build a global Trust
Brand based on their verifiable digital
record. By leveraging blockchain or
similar  traceability  technologies,
exporters can furnish buyers with
immutable data on origin, pesticide
application, and SPS compliance. This
demonstrated transparency is critical in
securing a price premium from high-
value foreign consumers.

Conclusion and Recommendations:
Conclusion:

The transition to e-commerce within
the Pune fruit export supply chain is a
foundational and irreversible strategic
necessity, promising essential benefits in
disintermediation and enhanced farmer
profitability. The local sector has
successfully adapted to the technological
demands of  regulatory = compliance
(GrapeNet) and demonstrated commercial
viability in the domestic D2C segment.
However, the viability of scaling the e-
commerce export model is critically
constrained by the limits of the physical cold
chain infrastructure and the resultant high
logistical costs. The primary challenge is not
the adoption of digital platforms, but the
seamless, guaranteed integration  of
temperature control across the entire supply
chain. Ultimately, the success of digital
commerce for Pune’s fresh fruits will be
determined by its ability to guarantee cold
chain integrity at a competitive cost.

Policy and
Recommendations:

To fully capture the market potential
offered by e-commerce, the following
integrated policy and operational changes
are imperative:

Operational
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Mandatory loT-Based Cold Chain
Monitoring:  Governmental  bodies
(APEDA/MSAMB)  must  launch
subsidized schemes for FPOs to invest
in and integrate loT sensors into all
reefer transport and storage units. This
should make continuous, real-time
temperature and humidity tracking a
mandatory component for commercial
contracts, not  just regulatory
compliance.

FPO Digital Capability Building:
Targeted outreach and  training
programs are essential to bridge the
existing digital literacy gaps among
smallholder producers. FPOs must be
financially incentivized to adopt
unified, centralized digital platforms
that  seamlessly  integrate  farm

management, quality control
documentation, and logistics
scheduling.

Development of Integrated Cold
Consolidation Hubs: Policy should
facilitate Private-Public Partnerships
(PPP) to establish strategically located,
cold storage and specialized cross-
docking hubs within the Pune cluster.
These hubs should be directly linked to
dedicated reefer container services at
JNPT to minimize handling and
maintain absolute cold chain control for
high-volume international e-commerce
orders.

Promoting Digital Brand Equity:
Policy assistance should be provided to
FPOs to help them articulate their
unique brand proposition on
international  digital  marketplaces,
leveraging the traceability data
generated by e-commerce systems to
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secure premium pricing based on
certified quality and trust.
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