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Abstract
Sericulture is a labour-intensive agro-based industry that plays a significant role in rural livelihood de-
velopment. In recent years, the emergence of startups and agri-preneurship has transformed traditional
sericulture into an innovation-driven sector. This study examines the role of sericulture-based startups in
strengthening rural innovation ecosystems and promoting sustainable development. The study is based on
secondary data collected from scholarly articles, reports and institutional publications. The findings reveal
that startups contribute significantly to technological innovation, value chain integration, employment
generation and income enhancement. However, challenges such as limited access to finance, infrastruc-
ture gaps and policy constraints continue to hinder their growth. The study suggests that strengthening
rural innovation ecosystems through supportive policies and institutional frameworks can enhance the
sustainability and scalability of sericulture startups.
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Introduction
Sericulture, the cultivation of silkworms for silk produc-
tion, has long been recognized as a labour-intensive
and agro-based rural industry that plays a significant
role in socio-economic development. Particularly in
developing countries such as India, China and Thai-
land, sericulture provides employment opportunities
to small andmarginal farmers, women and rural arti-
sans, thereby contributing to income generation and
poverty alleviation (Ganie et al., 2018). Unlike many
other agricultural activities, sericulture offers year-
round employment and requires relatively low initial
investment, making it highly suitable for rural house-
holds.

Traditionally, sericulture has been practiced as a
subsistence-oriented activity, characterized by frag-
mented production systems, limited technological
adoption and weak market linkages. However, in re-
cent years, the sector has undergone a transformation
driven by agri-preneurship and startup ecosystems,
which are introducing innovation across the sericul-
ture value chain. Startups are playing a crucial role
in modernizing the industry by integrating advanced
technologies such as artificial intelligence (AI), Internet
of Things (IoT) and digital platforms, thereby enhanc-
ing productivity and efficiency (Suarez-Sanchez et al.,
2025).

The concept of sericulture-based startups refers to en-
trepreneurial ventures operating at different stages of
the silk value chain, including input supply, silkworm
rearing, cocoon processing, silk reeling, weaving and
marketing. These startups not only improve produc-
tion efficiency but also facilitate value addition and
market expansion, enabling rural producers to access
higher-value markets. According to Jayaram and Ma-
hadev Gowda (2024), seri-entrepreneurship represents
a promising pathway for transforming traditional seri-
culture into a competitive and innovation-driven sec-
tor.

Parallel to the emergence of startups is the growing im-
portance of rural innovation ecosystems, which consist
of interconnected stakeholders such as farmers, en-
trepreneurs, research institutions, government agen-
cies and financial organizations. These ecosystems
facilitate the creation, diffusion and adoption of inno-
vations, thereby enhancing the overall performance
of rural economies (Aguilar, 2021). In the context of
sericulture, rural innovation ecosystems enable the
integration of traditional knowledgewithmodern tech-
nologies, creating new opportunities for sustainable
development.

The integration of startups into rural innovation ecosys-

tems has significant implications for economic, social
and environmental sustainability. Economically, star-
tups contribute to income diversification and employ-
ment generation. Socially, they promote women em-
powerment and youth engagement, which are criti-
cal for inclusive development. Environmentally, star-
tups are increasingly adopting eco-friendly and circu-
lar economy practices, such as organic silk production
and waste utilization, which enhance sustainability
(Kaushik et al., 2025).

Despite these opportunities, the development of
sericulture-based startups faces several challenges.
These include limited access to finance, inadequate
infrastructure, low technology adoption and policy
constraints, which hinder their growth and scalabil-
ity (Dandasena et al., 2026). Additionally, the startup
ecosystem in rural areas is often underdeveloped, with
insufficient support in termsof incubation,mentorship,
andmarket access.

Given this context, there is a need for comprehensive
research that examines the role of sericulture-based
startups within rural innovation ecosystems. While ex-
isting studies have explored sericulture from the per-
spectives of livelihood development and sustainability,
there is limited focus on the startup-driven transfor-
mation of the sector. This study aims to fill this gap by
analysing how startups contribute to innovation, value
creation and rural development in the sericulture in-
dustry.

2. Conceptual Framework
The conceptual framework for Sericulture-Based Star-
tups and Rural Innovation Ecosystems is built upon the
interaction between three core components, the seri-
culture value chain, startup-driven innovation and the
rural innovation ecosystem. This integrated framework
explains how entrepreneurial interventions transform
traditional sericulture into an innovation-led and sus-
tainable rural enterprise.

At the foundation of this framework lies the sericul-
ture value chain, which comprisesmultiple interdepen-
dent stages, including mulberry cultivation, silkworm
rearing, cocoon production, reeling, weaving andmar-
keting. Traditionally, these stages have functioned in
a fragmented manner, often characterized by ineffi-
ciencies, limited value addition and weak coordina-
tion among stakeholders. Such fragmentation results
in reduced productivity and income for rural produc-
ers (Ganie et al., 2018). However, the introduction of
startups into the value chain enables vertical and hori-
zontal integration, improving efficiency and enhancing
value creation.
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Startups play a central role in this framework as inno-
vation intermediaries. They introduce technological,
organizational and market innovations across the seri-
culture value chain. Technological innovations include
the use of Internet of Things (IoT) devices for environ-
mental monitoring, artificial intelligence (AI) for dis-
ease detection andmobile-based advisory services for
farmers. These innovations enable real-time decision-
making and reduce production risks (Suarez-Sannchez
et al., 2025). Organizational innovations, such as co-
operative models and digital platforms, improve co-
ordination among stakeholders. Market innovations,
including e-commerce anddirect-to-consumermodels,
enhance market access and price realization.

The second major component of the framework is
the rural innovation ecosystem, which provides the
enabling environment for startup activities. A rural
innovation ecosystem consists of a network of ac-
tors, including farmers, startups, research institutions,
government agencies, financial institutions and non-
governmental organizations, all interacting to promote
innovation and development (Aguilar, 2021). These ac-
tors contribute resources such as knowledge, capital,
infrastructure and policy support, which are essential
for the growth of startups.

Within this ecosystem, knowledge flow and collabo-
ration are critical. Research institutions develop im-
proved silkworm breeds and sustainable farming tech-
niques, while startups translate these innovations into
commercially viable solutions. Government agencies
provide policy support, subsidies, training programs,
financial institutions offer credit and investment oppor-
tunities. This collaborative environment fosters innova-
tion and accelerates the adoption of new technologies
(Paramasivam & Prasanna, 2026).

An important dimension of the conceptual framework
is value chainupgrading,which refers to improvements
in product quality, production processes andmarket
positioning. Startups facilitate upgrading by enabling
farmers to transition from low-value raw cocoon pro-
duction tohigh-value silk products, brandedgoods and
export-orientedmarkets. This shift not only increases
income but also enhances competitiveness in global
markets (Bhattacharya & Goswami, 2026).

The framework also incorporates the concept of sus-
tainability, which is increasingly important in the seri-
culture sector. Startups promote sustainable practices
such as organic silk production, natural dyeing and
waste recycling, contributing to the development of
a circular economy (Kaushik et al., 2025). These prac-
tices reduce environmental impact while improving
economic viability.

Another key aspect is the feedback mechanism within
the ecosystem. Innovations introduced by startups
lead to outcomes such as increased productivity,
higher incomes and improved livelihoods. These out-
comes, in turn, attract further investment and partici-
pation, creating a positive feedback loop that strength-
ens the ecosystem.

However, the effectiveness of this framework depends
on several factors, including infrastructure, policy sup-
port and access to finance. Weak institutional linkages
and socio-economic barriers can limit the adoption of
innovations, highlighting the need for integrated policy
interventions.

In conclusion, the conceptual framework illustrates
how the integration of sericulture value chains, star-
tups and rural innovation ecosystems drives rural de-
velopment. By combining traditional knowledge with
modern innovation, this framework provides a compre-
hensive understanding of the transformative potential
of sericulture-based startups.

3. Literature Review
The literature on sericulture has evolved from a tradi-
tional focus on livelihood generation to a broader em-
phasis on innovation, sustainability and entrepreneur-
ship. Early studies primarily highlighted sericulture
as a labour-intensive rural industry that supports em-
ployment and income generation among small and
marginal farmers (Ganie et al., 2018). It has beenwidely
recognized for its ability to provide year-round employ-
ment, especially for women and rural households.

In recent years, the focus has shifted toward agri
preneurship and startup ecosystems. Singh et al.
(2022) argues that agri preneurs play a critical role in
transforming traditional agricultural sectors by inte-
grating technology, improving value chains and en-
hancing market access. Similarly, Jayaram et al. (2024)
introduced the concept of seri-entrepreneurship, em-
phasizing the growing importance of startups in the
silk industry.

Another important area of research is innovation in ser-
iculture. Suarez-Sanchez et al. (2025) highlight the role
of frugal innovation, which involves developing cost-
effective solutions tailored to resource-constrained en-
vironments. This is particularly relevant for rural ar-
eas where access to advanced technologies may be
limited. Technological advancements such as AI, IoT
andmobile-based advisory systems have significantly
improved productivity and riskmanagement in sericul-
ture.

Sustainability has also become a key theme in re-
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cent literature. Kaushik et al. (2025) emphasize the
importance of circular economy practices, including
waste utilization and eco-friendly productionmethods.
These practices not only reduce environmental impact
but also enhance economic efficiency.

The concept of rural innovation ecosystems has gained
attention as a framework for understanding how inno-
vation occurs in rural contexts. Aguilar (2021) defines
these ecosystems as networks of interconnected ac-
tors that facilitate knowledge exchange and innovation.
Studies show that strong ecosystems improve technol-
ogy adoption and entrepreneurial growth (Paramasi-
vam & Prasanna, 2026).

Despite these advancements, there is a noticeable
gap in the literature regarding the integration of star-
tups within sericulture-specific innovation ecosystems.
Most studies focus either on sericulture or agri preneur-
ship independently, highlighting the need for inte-
grated research.

4. Methodology
This study adopts a qualitative and conceptual re-
search design, focusing on analysing the role of
sericulture-based startups within rural innovation
ecosystems. The research reliesprimarily on secondary
data sources, including peer-reviewed journal articles,
government reports, FAO publications and industry
documents.

The choice of a qualitative approach is justified by the
exploratory nature of the research topic. Since the in-
tegration of startups into sericulture ecosystems is still
an emerging area, conceptual analysis provides a suit-
able framework for understanding underlying dynam-
ics (Creswell, 2014).

Data collection involves a systematic review of litera-
ture using academic databases such as Google Scholar,
Scopus and Web of Science. Relevant studies were
selected based on startups, agri preneurship, rural in-
novation ecosystems and sustainable development.

The study employs several analytical tools:

Value Chain Analysis: To examine how startups influ-
ence different stages of the sericulture value chain

SWOT Analysis: To identify strengths, weaknesses, op-
portunities and threats

Conceptual Modelling: To develop an integrated frame-
work linking startups and rural development

To ensure reliability, multiple sources were cross ver-
ified. Validity is maintained using peer-reviewed and
credible academic sources.

The study also incorporates case-based insights from
regions such as Karnataka and Assam, which are
known for their strong sericulture ecosystems. These
cases provide practical examples of how startups oper-
ate within rural innovation systems.

5. Current Scenario
The sericulture sector is undergoing significant trans-
formation due to the emergence of startups and agri
preneurial ventures. Traditionally dominated by small-
scale producers, the sector is now experiencing in-
creased integration of technology, innovation and
market-oriented practices.

Startups are actively involved across the value chain,
introducing innovations in production, processing and
marketing. For instance, IoT-basedmonitoring systems
andAI-driven tools are being used to improve silkworm
health and productivity. Digital platforms enable farm-
ers toaccessmarket informationandsell their products
directly to consumers.

India has emerged as a key hub for sericulture startups,
particularly in states like Karnataka, Assam and Tamil
Nadu. Government initiatives suchasStartup India and
Silk Samagra have played a crucial role in promoting
entrepreneurship.

Despite these advancements, the ecosystem remains
nascent, with challenges related to funding, infrastruc-
ture, and technology adoption.

6. Role of Startups in Rural Innovation Ecosys-
tem
Startups play a pivotal role in transforming traditional
sericulture into a dynamic and innovation-driven sec-
tor by acting as key agents within rural innovation
ecosystems. These ecosystems consist of intercon-
nected stakeholders, including farmers, entrepreneurs,
research institutions, government agencies and finan-
cial organizations, all of whom contribute to knowl-
edge exchange and innovation (Aguilar, 2021). Within
this framework, startups function as intermediaries,
bridging gaps between traditional practices andmod-
ern technological advancements.

One of the primary contributions of startups is in the
domain of technological innovation. Traditional seri-
culture practices often rely on manual processes, mak-
ing them vulnerable to inefficiencies and risks such
as disease outbreaks and climate variability. Startups
introduce advanced technologies such as Internet of
Things (IoT)-basedmonitoring systems, artificial intel-
ligence (AI) for silkworm disease detection andmobile
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applications for real-time advisory services. These in-
novations enhance productivity, reduce losses and im-
prove overall efficiency (Suarez-Sanchez et al., 2025).

In addition to technological contributions, startups fa-
cilitate process innovation by improving operational
efficiency across the value chain. For example, auto-
mated reelingmachines and improved cocoonprocess-
ing techniques increase silk quality and yield. Such
innovations reduce labor intensity while enhancing
profitability, making sericulture more attractive to ru-
ral entrepreneurs.

Economically, startups contribute to employment gen-
eration and income diversification. By creating new
business models and expanding market opportuni-
ties, they enable farmers to transition from subsistence
farming to commercial production. This shift is particu-
larly important in addressing rural unemployment and
underemployment (Singh et al., 2022).

Socially, startups promote inclusive development by
empoweringwomenandengaging rural youth. Women
constitute a significant portion of the sericulture work-
force and startup-driven initiatives such as training
programs and micro-enterprises enhance their eco-
nomic participation (Lenka, 2020). Similarly, startups
attract youth by introducing modern technologies and
entrepreneurial opportunities.

Institutionally, startups strengthen linkages between
stakeholders, facilitating knowledge transfer and col-
laboration. They often work closely with research in-
stitutions to develop improved silkworm breeds and
sustainable farming techniques, while also collaborat-
ing with government agencies for policy support and
subsidies (Paramasivam & Prasanna, 2026).

Furthermore, startups contribute to market innova-
tion by leveraging digital platforms and e-commerce
solutions. These platforms enable direct interaction
between producers and consumers, reducing depen-
dency on intermediaries and improving price realiza-
tion. Bhattacharya and Goswami (2026) highlight that
digital transformation in the silk industry enhances
transparency andmarket efficiency.

Finally, startups promote environmental sustainability
by adopting eco-friendly practices such as organic silk
production, natural dyeing and waste recycling. These
practices align with the principles of a circular econ-
omy, reducing environmental impact while improving
economic viability (Kaushik et al., 2025).

In conclusion, startups play a multifaceted role in rural
innovation ecosystems by driving technological, eco-
nomic, social and institutional transformation in the
sericulture sector. Their integration into rural systems

is essential for achieving sustainable and inclusive de-
velopment.

7. Challenges Faced by Sericulture Startups
Despite their transformative potential, sericulture-
based startups face numerous challenges that hinder
their growth and sustainability. These challenges are
multidimensional, encompassing financial, infrastruc-
tural, technological, market and policy-related con-
straints.

One of themost significant challenges is limited access
to finance. Startups in rural areas often struggle to se-
cure funding due to a lack of collateral, high perceived
risk and limited financial literacy. Financial institutions
may be reluctant to invest in sericulture ventures be-
cause of uncertainties associated with agricultural pro-
duction, such as climate variability and disease out-
breaks (Dandasena & Bag, 2026).

Infrastructure constraints also pose major barriers. Ru-
ral areas often lack adequate transportation, storage
facilities, electricity, and digital connectivity, which are
essential for startup operations. Poor infrastructure
increases operational costs and reduces efficiency, lim-
iting the scalability of startups.

Another critical challenge is the low adoption of tech-
nology among farmers. While startups introduce inno-
vative solutions, their success depends on the willing-
ness and ability of farmers to adopt these technologies.
Factors such as lack of awareness, limited technical
skills and resistance to change hinder adoption (Singh
et al., 2022).

Market-related challenges further complicate the situ-
ation. Startups often face price volatility, lack of stan-
dardization and limited access to high-value markets.
The presence of intermediaries reduces profit margins,
while competition fromsynthetic fibers affectsdemand
for natural silk.

Policy and regulatory challenges also play a role. Al-
though governments have introduced various schemes
to promote entrepreneurship, their implementation is
often inconsistent. Startupsmay face bureaucratic hur-
dles, lack of awareness about available schemes and
delays in accessing benefits.

Human resource constraints, including the shortage
of skilled labor and technical expertise, further limit
startup growth. Training and capacity-building pro-
grams are essential but may not be sufficiently accessi-
ble in rural areas.

Environmental challenges such as climate change,
pests and diseases also affect sericulture productivity,
posing risks to startup sustainability.
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In conclusion, addressing these challenges requires a
holistic approach involving financial support, infras-
tructure development, technology dissemination and
effective policy implementation.

8. Opportunities and Future Prospects
Sericulture-based startups present significant opportu-
nities for sustainable rural development and economic
growth, driven by changingmarket dynamics and tech-
nological advancements.

One of the most promising opportunities lies in the
growing demand for eco-friendly and sustainable tex-
tiles. Silk, being a natural and biodegradable fiber, has
a competitive advantage over synthetic alternatives.
Consumers are increasingly seeking environmentally
sustainable products, creating newmarket opportuni-
ties for startups (Suarez-Sanchez et al., 2025).

The export potential of silk products is another major
opportunity. Countries like India have a strong pres-
ence in the global silk market and startups can lever-
age digital platforms to access international markets
directly. This reduces dependence on intermediaries
and improves profit margins.

Technological advancements offer additional opportu-
nities. The integration of AI, IoT and blockchain tech-
nologies can enhance productivity, ensure quality con-
trol and improve supply chain transparency. These
innovations enable startups to operatemore efficiently
and competitively.

The concept of a circular economy further expands op-
portunities. Waste products from sericulture, such as
pupae andmulberry residues, can be utilized for pro-
ducing animal feed, fertilizers and other by-products.
This not only reduces waste but also creates additional
revenue streams (Kaushik et al., 2025).

Government initiatives such as Startup India and Dig-
ital India provide financial and institutional support,
encouraging entrepreneurship in rural areas. These
programs offer funding, training and market access,
enabling startups to scale their operations.

Additionally, sericulture startups contribute to inclu-
sive development by creating employment opportuni-
ties for women and youth, reducing rural-urban migra-
tion.

In conclusion, the prospects of sericulture startups are
highly promising, if they effectively leverage techno-
logical advancements and supportive policies.

9. Case Studies
Case studies of Assam and Karnataka illustrate how
sericulture startups adapt to regional contexts within
rural innovation ecosystems.

In Assam, startups focus on indigenous silk varieties
suchasMugaandEri, combining traditional knowledge
with digitalmarketing and e-commerce. This approach
enhances market access, promotes product differenti-
ation, and improves income levels through branding
and sustainability practices (Bhattacharya & Goswami,
2026). However, infrastructure and supply chain limita-
tions remain challenges.

In contrast, Karnataka demonstrates a technology-
drivenmodel, where startups adopt IoT, AI, and auto-
mated processing systems to improve productivity and
quality. Strong institutional support and value chain
integration enable better coordination and scalability
(Suárez-Sánchez et al., 2025; Paramasivam& Prasanna,
2026).

Overall, Assam emphasizes market innovation and cul-
tural value, while Karnataka focuses on technologi-
cal efficiency, highlighting the importance of context-
specific strategies.

10. Policy Implications
The development of sericulture startups requires a
comprehensive policy framework addressing struc-
tural constraints.

Key priorities include improving access to finance
through credit support and investment mechanisms
(Dandasena et al., 2026) and strengthening infrastruc-
ture anddigital connectivity to enhance efficiency. Poli-
cies should promote skill development and technol-
ogy adoption through training and extension services
(Singh et al., 2022).

Additionally, fostering rural innovation ecosystems
through incubation centers and stakeholder collabo-
ration is essential (Aguilar, 2021). Public-private part-
nerships can further accelerate innovation and invest-
ment.

Finally, policies must support market access, export
promotion, and sustainability practices, ensuring com-
petitiveness and long-term viability (Kaushik et al.,
2025).

11. Conclusion
Sericulture-based startups represent a shift toward
innovation-driven rural development, contributing
to productivity, income generation, and employ-
ment. They also promote social inclusion, particularly
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through women’s empowerment and youth engage-
ment (Lenka, 2020).

However, their growth is constrained by challenges
such as limited finance, inadequate infrastructure, and
low technology adoption (Dandasena & Bag, 2026).
Addressing these issues requires coordinated efforts
among policymakers, institutions, and private stake-
holders.

In conclusion, sericulture startups act as catalysts for
sustainable and inclusive rural transformation, bridg-
ing traditional practices with modern innovation sys-
tems.
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