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Article History: Abstract: Forests provide critical ecological services and support 
millions of livelihoods, especially in rural and tribal communities. 
However, the traditional marketing of forest products often 
suffers from limited reach, poor pricing, and lack of transparency. 
With the rapid growth of digital platforms, e-commerce has 
emerged as a transformative tool to bridge these gaps by 
connecting forest-dependent communities directly to national and 
global markets. This study explores the integration of e-commerce 
into forestry, focusing on how digital trade can enhance economic 
opportunities while promoting sustainable forest management. 
Using a mixed-methods approach involving case studies, 
stakeholder interviews, and analysis of online sales data from 
forest-based enterprises, the research identifies key drivers such 
as digital literacy, logistical support, and platform policies that 
influence success. The findings reveal that e-commerce can 
significantly increase income for forest product sellers, reduce 
dependency on exploitative middlemen, and incentivize 
sustainable harvesting practices. However, challenges related to 
regulatory compliance, product certification, and digital 
infrastructure persist. The study concludes with policy 
recommendations to support forest-based e-commerce, including 
capacity building, public-private partnerships, and the integration 
of environmental standards into online trade frameworks. This 
paper contributes to the growing discourse on sustainable digital 
economies by demonstrating the potential of e-commerce to align 
economic growth with environmental stewardship in the forestry 
sector. 
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INTRODUCTION 
Ecological and Economic Significance of Forestry 
Forests cover approximately 31% of the world’s land 
area and are critical to the survival of over 80% of 
terrestrial species (FAO, 2020). They provide 
essential ecosystem services such as carbon 
sequestration, soil conservation, and regulation of the 
water cycle. Economically, forests contribute to 
national GDPs and local livelihoods through both 
timber and non-timber forest products (NTFPs) such 
as honey, bamboo, resins, and medicinal plants 
(World Bank, 2016). In India, over 275 million people 
depend on forests for at least part of their subsistence 
and income, especially in tribal and rural regions 
(Ministry of Tribal Affairs, 2020). 
 

Traditional Market Challenges in Forest 
Economies 
Despite their socio-economic importance, forest-
based economies are often underdeveloped. 
Traditional marketing systems for forest products 
are fragmented and dominated by intermediaries, 
leading to low producer margins and limited 
bargaining power for primary gatherers (Tewari & 
Campbell, 2022). The lack of transparent pricing, 
poor infrastructure, limited access to consumer 
markets, and inadequate branding or certification 
mechanisms often prevent forest dwellers from 
capturing full value from their products (Agarwal & 
Saxena, 2021). 
 
The Rise of E-Commerce as a Market Disruptor 
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E-commerce has rapidly grown into a dominant force 
in global trade, providing scalable platforms for 
producers to reach consumers across geographies. 
Digital platforms reduce transaction costs, enable 
real-time inventory and payment systems, and allow 
even small producers to participate in formal 
markets (UNCTAD, 2021). The COVID-19 pandemic 
further accelerated the shift to online commerce, 
including in rural areas (GSMA, 2022). In sectors like 
agriculture and handicrafts, e-commerce has shown 
potential for increasing income, promoting inclusion, 
and enhancing market transparency (Jain & Trivedi, 
2020). 
 
E-Commerce and Forestry: An Untapped 
Opportunity 
Despite the growth of digital commerce, its 
application in the forestry sector—particularly for 
NTFPs—remains limited and under-researched. 
Forest-dependent communities face barriers such as 
lack of digital literacy, inadequate logistics networks, 
absence of forest product certification, and limited 
platform-specific support for perishable or fragile 
goods (Bose et al., 2021). However, some case 
studies, such as Tribal Cooperative Marketing 
Development Federation of India (TRIFED)’s "Tribes 
India" initiative, illustrate the potential of e-
commerce in supporting fair trade and conservation 
simultaneously (TRIFED, 2022). 
 
Research Problem, Objectives, and Significance 
The core research problem this paper addresses is 
the lack of integration between e-commerce 
frameworks and the forest-based product value 
chain. While digital platforms offer promise, there is 
minimal understanding of how they can be adapted 
to suit the ecological, logistical, and socio-cultural 
uniqueness of forest economies. The key objectives of 
this study are to: 

1. Explore the role of e-commerce in enhancing 
market access for forest-based products. 

2. Examine its impact on income generation, 
sustainable harvesting, and community 
empowerment. 

3. Identify key enablers and challenges in 
scaling digital solutions in forestry. 

This research is significant for policymakers, e-
commerce developers, and forest-based enterprises 
seeking sustainable, inclusive growth models. It 
contributes to the discourse on the digital green 
economy by emphasizing how technology can be 
aligned with environmental stewardship. 
 

Literature Review 
The literature cumulatively identifies that e-
commerce adoption by forest-dependent 
communities is greatly hindered by digital illiteracy, 
inadequate internet connectivity, poor logistics, and 
institutional in support (Agarwal & Saxena, 2021; 

Borah et al., 2022; Tewari & Campbell, 2022). 
Research indicates that more than half of the NTFP 
trade is informal and inefficient and calls for 
increased market linkages as well as digital 
preparedness (Roy & Singh, 2020; Karthikeyan & 
Velmurugan, 2020). Nonetheless, digital platforms 
have transformative potential in that they increase 
income, cut middlemen, and enhance rural and 
forest-based producers' access to markets (Jain & 
Trivedi, 2020; Kumar & Bansal, 2022; Chatterjee & 
Singh, 2021). Programs such as TRIFED illustrate 
how state-driven digital interventions are able to 
effectively link tribal producers with equitable 
markets (TRIFED, 2022). Applications like mobile 
technology, WhatsApp commerce, and QR payments 
are being found effective in low-literacy regions, 
facilitating improved use of sustainable business 
practices (Bhatia & Dey, 2021; Sharma & Pathak, 
2023). In addition, blockchain and traceability 
platforms are being investigated to provide ethical 
sourcing, transparency, and compliance with 
sustainability standards to forest product value 
chains (Bose et al., 2021; Zhou et al., 2020; Tapia et 
al., 2020). Consumer demand for eco-labeled and 
responsibly produced products further reinforces the 
argument for the inclusion of green standards in e-
commerce models (Verma & Mehta, 2021; UNEP, 
2021). Indian and Nepalese case studies confirm that 
when forest dwellers are provided access to digital 
cooperatives or mobile-first platforms, not only do 
they get improved price negotiation and earning but 
are also likely to embrace more sustainable 
harvesting and management practices (Pandey et al., 
2022; Wagle & Sapkota, 2022). 
 

Theoretical Framework 
This study employs a multidisciplinary theoretical 
lens to explore the intersection of e-commerce and 
forestry, focusing on how digital platforms can 
enhance economic opportunities for forest-
dependent communities while promoting 
environmental sustainability. The analysis is 
grounded in three interrelated frameworks: the 
Sustainable Livelihoods Framework, Diffusion of 
Innovation Theory, and Circular Economy principles. 
 
Sustainable Livelihoods Framework (SLF) 
The Sustainable Livelihoods Framework (DFID, 
1999) highlights the central position of five capital 
assets—human, social, physical, financial, and 
natural—affecting the resilience and well-being of 
rural people. For forest-based communities, SLF gives 
an integrated perspective on how e-commerce can 
promote livelihood assets: augmenting financial 
capital through higher earnings, establishing social 
capital through online networks, and safeguarding 
natural capital through market incentives for 
sustainable extraction. By providing direct-to-market 
connections, e-commerce can minimize reliance on 



474 

 

© 2025 Journal of International Commercial Law and Technology; Volume: 6: Issue: 1| All Right Reserved 

 

How to Cite: Shrey Shukla Integrating E-Commerce with Forestry: A Sustainable Digital Pathway for Forest 
Resource Management and Economic Development. J Int Commer Law Technol. 2025;6(1):472–478. 

 
 

exploitative middlemen and enhance livelihood 
security (Scoones, 2015). Moreover, the framework 
enables to evaluate how policy and institutional 
support can affect access to technology and market 
linkages. 
 
Diffusion of Innovation Theory (DOI) 
Established by Rogers (2003), the Diffusion of 
Innovation Theory describes the process of 
adopting new technologies or practices within a 
social system over time. Translating this theory 
to the context of e-commerce in 
forestry assists in the identification of adoption facto
rs of forest producers, including perceived benefits, 
compatibility with customary practices, complexity, 
trialability, and observability. The theory 
also illuminates the place of change agents like NGOs, 
cooperatives, and government 
agencies in driving the process of transforming infor
mal into digital trade 
ecosystems. Research has established that rural inno
vation adoption is determined to a large extent by 
local leadership, peer, and exposure to training 
(Dearing & Cox, 2018). 
 
Circular Economy Principles in Forest Resource 
Utilization 
The Circular Economy 
(CE) system encourages close-
looping structures that reuse, recycle, 
or regenerate materials in 
order to decrease environmental degradation and 
maximize efficiency (Ellen MacArthur Foundation, 
2019). In forestry, 
CE systems encourage sustainable harvesting, 
value addition processing, low waste, 
and transparent supply chains. E-commerce 
can advance the principles 
by encouraging platforms that focus on eco-
certified, eco-labeled, or upcycled forest products 
and real-time data exchange for responsible 
consumption. Combining CE with 
digital trading mechanisms therefore facilitates a 
regenerative forest economy 
that harmonizes economic development and envir
onmental conservation (Korhonen et al., 2018). 
 
Combined, these 
frameworks provide a comprehensive conceptualiz
ation of 
the prospects and problems of integrating e-
commerce into forestry livelihoods. 
They inform the analytical framework of this study 
to ensure that 
both ecological sustainability and social inclusion a
re central to the envisioned digital transformation 
 

Research Methodology 
This research employs a mixed-methods research 

design, which brings together quantitative and 
qualitative methods of data collection and analysis in 
order to gain a holistic perspective of the ways in 
which e-commerce platforms impact forest-based 
livelihoods and sustainable forest product trade. The 
mixed-
methods research design facilitates triangulation, en
hancing the validity and reliability of outcomes by m
erging numerical data with 
contextual information (Creswell & Plano Clark, 
2017). 
 
Area and Sample 
The study is conducted in chosen forest-
abundant areas of India, such as regions of Madhya 
Pradesh, Jharkhand, and Chhattisgarh, where forest-
dwelling people are involved in 
the procurement and selling of non-
forest wood forest products (NTFPs). The purposive 
sample consists of: 
a) 120 forest-dependent families engaged in NTFP 
collection and selling, 
b) 30 online forest 
product sellers doing business through 
platforms such as Tribes India, Amazon Karigar, and 
Flipkart Samarth, and 
c) 10 NGO, cooperative, and 
government stakeholders enabling forest-based e-
commerce. 
 
Data Collection Tools 
Quantitative data is collected through structured 
surveys administered to forest-based producers and 
e-commerce vendors, focusing on income patterns, 
access to technology, market reach, and product 
pricing. Qualitative data is gathered through semi-
structured interviews with stakeholders, and 
detailed case studies of two successful e-commerce-
linked forest enterprises are developed. Additionally, 
platform analytics (e.g., product listings, customer 
reviews, pricing trends) are analyzed to assess 
visibility, reach, and consumer perception of forest-
based products online. 
 
Analytical Methods 
Quantitative data is analyzed using descriptive 
statistics and regression analysis to examine 
relationships between e-commerce adoption and 
variables like income growth, price realization, and 
market access. Qualitative responses from interviews 
are processed through thematic analysis using NVivo 
software, identifying patterns related to digital 
literacy, logistics challenges, sustainability practices, 
and policy support. Case studies are analyzed using 
content analysis, highlighting critical success factors, 
challenges, and replicable strategies. 
This mixed-method approach not only captures 
statistical trends but also uncovers contextual and 
behavioral factors critical to understanding the 
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integration of forestry and e-commerce. 
 

ANALYSIS AND RESULTS  
The empirical findings of this study are derived from 
surveys, interviews, case studies, and platform 
analytics, offering insights into how e-commerce is 
reshaping forest product trade and influencing the 
livelihoods of forest-dependent communities. 
 
Market Access and Reach 
Quantitative data indicates that 78% of respondents 
using e-commerce platforms experienced expanded 
access to regional and national markets compared to 
only 24% who relied solely on traditional 
intermediaries. Online listings on platforms such as 
Tribes India and Amazon Karigar enabled producers 
from remote areas to reach consumers in metro 
cities, increasing demand for niche products like wild 
honey, lac bangles, and herbal oils. Vendors reported 
a 35% increase in order volumes during seasonal 
sales, indicating enhanced market connectivity. 
 
Impact on Income and Conservation Behavior 
Survey results show an average income rise of 27% 
among e-commerce adopters within a 12-month 
period. Interviews revealed that consistent online 
demand encouraged producers to adopt sustainable 
harvesting practices to maintain supply and product 
quality. One case study of a tribal cooperative in 
Bastar, Chhattisgarh, highlighted that awareness 
campaigns by NGOs linking conservation with 
premium pricing on e-commerce platforms 
successfully reduced overharvesting of tamarind and 
mahua by 40%. 
 
Role of Logistics, Digital Literacy, and 
Infrastructure 
While the benefits of e-commerce were evident, 62% 
of forest producers cited logistics and courier 
services as major operational challenges, especially 
in remote villages with no last-mile delivery support. 
Additionally, 48% of participants lacked the digital 
skills to independently manage online listings or 
digital payments. Internet connectivity and power 
outages were also frequently mentioned as barriers, 
particularly in tribal belts. Support from NGOs or 
local SHGs (self-help groups) was crucial in bridging 
this gap. 
 
Platform Preferences and User Experience 
Among vendors surveyed, Tribes India was preferred 
for its government affiliation and low commission 
fees, while Amazon Karigar was valued for its wider 
customer base and better marketing tools. However, 
53% of users felt that forest products are 
underrepresented in major marketplaces, citing poor 
visibility and lack of product categorization for 
NTFPs. Mobile-first interfaces were more popular 
among younger producers, while older participants 

preferred assisted models where NGOs or 
cooperatives managed the e-commerce interface. 
These findings underscore that while e-commerce 
can significantly improve the economic well-being of 
forest communities, its success hinges on ecosystem 
support involving digital training, logistic facilitation, 
and market recognition of forest-based products. 

 
DISCUSSION  
The findings of this study affirm the transformative 
potential of e-commerce in improving the socio-
economic conditions of forest-dependent 
communities while promoting sustainable forest 
resource utilization. As interpreted through the lens 
of the Sustainable Livelihoods Framework (DFID, 
1999), the expansion of digital market access 
strengthens financial capital (increased income), 
social capital (networking with buyers), and human 
capital (digital skill-building), all of which contribute 
to livelihood security. E-commerce creates new 
opportunities for producers by bypassing 
intermediaries, enabling product traceability, and 
expanding reach to premium markets, as seen in 
similar studies by Jain and Trivedi (2020) and 
Agarwal and Saxena (2021). 
These websites also promote value addition, 
branding, and 
customer interaction, responding to the Circular 
Economy's demand for regenerative and closed-loop 
market systems (Ellen MacArthur Foundation, 2019). 
But this digital transformation comes with risks. 
The heightened demand for forest products via e-
commerce, if 
not effectively regulated, may result in unsustainabl
e harvesting, particularly of high-
value NTFPs such as wild honey or 
medicinal plants, reminiscent of concerns noted by 
Shackleton and Pandey (2020). In 
addition, a threat of greenwashing or false labeling of 
products as "sustainable" without certification 
or open sourcing exists that can confuse customers a
nd destroy true conservation efforts (Tapia et al., 
2020). The Diffusion of Innovation Theory (Rogers, 
2003) explains the unequal adoption of e-
commerce where the early adopters gain more 
than behind communities given differences in digital 
literacy, infrastructure, and institutional support. 
At the policy level, the provision of capacity-building 
programs, trustworthy logistics networks, 
and tagging of forest products under e-commerce 
taxonomies remains a gap. Few platforms do 
not separate NTFPs as a distinct 
category, making them less visible. Most rural 
producers also lack technical 
support for ensuring regular quality and 
digital visibility, which corroborates the findings 
of Borah et al. (2022). Therefore, as much 
as the convergence of e-
commerce and forestry presents significant potentia
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l, it needs to be complemented with inclusive 
policies, localized digital infrastructure, green 
certification systems, and cooperative 
models safeguarding both ecological integrity and 
community rights. 
 
Policy Implications and Recommendations 
To fully harness the benefits of e-commerce in the 
forestry sector while safeguarding ecological 
sustainability, a multi-pronged strategy involving 
technological innovation, institutional support, and 
regulatory reform is essential. The following policy 
implications and recommendations emerge from the 
study: 
a. Integration of Forest Certification in E-
Commerce Platforms 
E-commerce platforms should mandate or 
incentivize forest-based sellers to display credible 
eco-labels (such as FSC, PEFC, or India’s VCS 
certifications) on product listings. Governments and 
NGOs must collaborate with online marketplaces to 
simplify the certification process for small producers, 
and embed sustainability filters in search algorithms 
to boost visibility for certified products. Digital 
badges or trust marks for responsibly sourced NTFPs 
can further enhance consumer confidence and 
discourage illegal or unsustainable trade. 
b. Structured Digital Training and Onboarding 
Programs 
There is an urgent need to institutionalize digital 
literacy training tailored to forest communities. 
Ministries of Tribal Affairs, Skill Development, and 
Forests should jointly develop mobile-based e-
learning modules in local languages, covering basic 
smartphone use, digital marketing, online payments, 
and sustainable harvesting. These programs must be 
integrated into existing forest livelihood schemes like 
Van Dhan Yojana and supported by tribal 
cooperatives and forest development agencies. 
c. Partnerships with Green Logistics Providers 
Logistics remains a major bottleneck in reaching 
customers from remote forest regions. Government 
agencies and platforms should build partnerships 
with green logistics startups and social enterprises 
that specialize in low-carbon delivery models, such as 
e-vehicles, bicycle couriers, or drone-enabled 
pickups. Special logistical zones or "eco hubs" could 
be created at forest product aggregation centers to 
streamline dispatch and ensure minimal 
environmental impact. 
In addition, policy regulations should facilitate tax 
incentives for digital 
forest businesses, provide digital infrastructure 
(such as solar-powered forest belt mobile kiosks), 
and encourage public-private partnerships (PPPs) 
for constructing inclusive e-commerce ecosystems. 
A special policy framework at the national level for 
the purpose of "Digital Forestry 
Trade" could help coordinate efforts across 

ministries and drive India's pledges to sustainable 
development and tribal empowerment. 
 
CONCLUSION 
This research highlights the catalytic power of e-
commerce in improving forest-based livelihoods 
and sustainable forest product trade. 
Empirical evidence confirms that online platforms dr
amatically enhance market access, improve incomes, 
and incentivize sustainable harvests among 
forest people. Nonetheless, issues like poor logistics, 
digital illiteracy, non-certification of products, 
and weak institutional backing impede the 
full potential of these 
benefits. Utilizing paradigms such as the Sustainable 
Livelihoods Framework, Diffusion of Innovation 
Theory, and principles of Circular Economy, 
the research emphasizes adopting an integrated 
digital ecosystem that is inclusive, sustainable, and 
community-led. 
Mainstreaming of forest certification 
into global online markets, digital literacy for the 
local communities, 
and collaborative efforts with green logistics 
providers 
are key policy measures to address existing gaps. 
These initiatives not only advance sustainable 
development objectives but 
also benefit marginalized forest 
communities by enabling them to participate 
formally in markets. 
Subsequent studies ought to investigate longitudinal
 e-commerce effects on forest diversity, evaluate the 
scalability of technology-driven interventions like 
blockchain for traceability, 
and examine customer behavior towards sustainable 
forest goods in digital spaces. 
Comparative analyses across various nations and typ
es of forests could enrich the international debate on 
digital solutions for sustainable forestry further. 
 
Suggestions and Future Scope 
To strengthen the integration of e-commerce with 
sustainable forestry, several actionable suggestions 
emerge. First, digital infrastructure must be 
enhanced in forest-rich rural areas through 
community Wi-Fi centers and mobile kiosks. Second, 
customized e-commerce interfaces should be 
developed for forest products, including regional 
language support, category-specific filters for NTFPs, 
and simplified seller dashboards. Third, capacity-
building initiatives must go beyond basic training and 
include modules on eco-branding, inventory 
management, and online customer engagement. 
Fourth, e-commerce platforms and government 
agencies should co-create a green certification and 
traceability mechanism specifically designed for 
small forest producers to ensure product authenticity 
and ecological compliance. Fifth, logistics innovation 
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should be incentivized through public-private 
partnerships that invest in decentralized storage and 
sustainable delivery models. 
In terms of future scope, research can explore the 
impact of AI and blockchain in verifying sustainable 
sourcing and improving trust in digital forest product 
markets. Longitudinal studies could assess whether 
e-commerce adoption leads to actual improvements 
in conservation practices over time. There is also 
potential to investigate cross-border e-commerce 
opportunities for forest-based handicrafts and 
NTFPs, and to develop a comparative analysis across 
different tribal regions or countries. Lastly, 
interdisciplinary studies combining ecology, 
technology, and market behavior would provide 
deeper insights into creating scalable, ethical, and 
profitable forest-based e-commerce ecosystems. 
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