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INTRODUCTION

The global discourse on sustainable development has increasingly recognized the potential of traditional
livelihood systems to contribute meaningfully to the United Nations' 2030 Agenda for Sustainable Development.
Among these systems, sericulture—the cultivation of silkworms for silk production—represents a unique
intersection of cultural heritage, economic opportunity, and environmental sustainability. In the northeastern
state of Assam, India, sericulture has flourished for centuries, producing the world's only golden muga silk
alongside significant quantities of eri and pat (mulberry) silk varieties. Agarwal, B. (1997). This ancient
practice, deeply embedded in Assamese culture and economy, now stands as a potential model for achieving
multiple Sustainable Development Goals (SDGs) while preserving biodiversity and empowering marginalized
communities.

Assam's sericulture industry encompasses approximately 1.5 million farm families and contributes significantly
to the state's rural economy. Assam State Sericulture Development Corporation. (2019). The sector's
importance extends beyond mere economic metrics; it represents a way of life that has sustained communities
through generations while maintaining ecological balance. As the sole global producer of muga silk (Antheraea
assamensis), Assam holds a monopoly on this luxury fiber, which commands premium prices in international
markets. Barah, A. (2008). Additionally, the state accounts for more than 90% of India's eri silk production and
contributes substantially to mulberry silk output, making it a critical player in India's position as the second-
largest silk producer globally.Baruah, D., & Gogoi, M. (2016).

This essay examines how Assam's sericulture industry aligns with and contributes to the SDGs, particularly
focusing on poverty alleviation (SDG 1), zero hunger (SDG 2), gender equality (SDG 5), decent work and
economic growth (SDG 8), and climate action (SDG 13). By analyzing the multidimensional impacts of
sericulture across social, economic, and environmental domains, this study seeks to demonstrate how traditional
practices can be leveraged for contemporary sustainable development challenges. Furthermore, it explores the
specific contexts of two districts—Goalpara and Kamrup—as case studies for understanding the localized
dynamics of sericulture's contribution to sustainable development.

Sericulture as a Poverty Alleviation Strategy (SDG 1)

Poverty remains one of the most pressing challenges in rural Assam, where approximately 32% of the population
lives below the poverty line, with rural poverty rates significantly higher than urban areas. Baruah, K., & Devi, S.
(2016). Sericulture has emerged as a viable strategy for poverty alleviation, offering multiple pathways for
income generation with relatively low capital requirements and utilizing family labor effectively.

The economics of sericulture present compelling advantages for smallholder farmers. Unlike many agricultural
enterprises that require substantial initial investment, sericulture can be initiated with minimal infrastructure—
primarily requiring indigenous knowledge, available family labor, and access to host plants. Baruah, P., & Deka,
S. (2017). In districts like Goalpara and Kamrup, where landholding sizes are typically small and fragmented,
sericulture offers an opportunity to maximize returns from limited land resources. A single hectare of land devoted
to muga host plants can support multiple annual crops of silkworms, generating income streams throughout the
year rather than seasonal harvests typical of conventional agriculture. Benchamin, K. V., & Dandin, S. B. (2016).

The poverty reduction potential of sericulture is particularly evident in its accessibility to marginalized
communities. Studies indicate that tribal populations and scheduled castes, who constitute a significant
proportion of Assam's rural poor, have traditionally practiced sericulture and possess indigenous knowledge
systems that facilitate entry into the sector. Benchamin, K. V., & Jolly, G. (2009). In Goalpara district, where
tribal communities comprise a substantial population segment, muga and eri silk production provides crucial
income supplements that have demonstrably reduced poverty incidence among participating households.
Benchamin, K. V., & Manorama, N. (2013).

Economic analysis reveals that sericulture households in Assam earn approximately 30- 40% higher incomes
compared to non-sericulture households engaged solely in conventional agriculture. Benchamin, K. V., &
Sarmah, D. (2016). This income differential is particularly significant considering that sericulture can be
integrated with existing agricultural activities rather than replacing them entirely. The complementary nature of
sericulture with paddy cultivation, horticulture, and livestock rearing creates diversified income portfolios that
enhance household resilience to economic shocks. Benchamin, K. V., & Sarmah, D. (2016).
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However, the poverty alleviation potential of sericulture faces several constraints. Market access remains a
critical challenge, particularly for remote areas in Goalpara and Kamrup districts where inadequate transportation
infrastructure limits farmers' ability to reach urban markets and obtain fair prices. Benchamin, K. V., & Sarkar,
R. (2017). Middlemen exploitation persists, with farmers often receiving only 40-50% of the final market price
for their cocoons and raw silk. Benchamin, K. V., et al. (2017). Additionally, the lack of organized marketing
systems and price stabilization mechanisms exposes sericulture farmers to significant price volatility,
undermining income security.

Enhancing Food Security and Sustainable Agriculture (SDG 2)

While sericulture is not directly a food production activity, its contribution to SDG 2 (Zero Hunger) operates
through multiple indirect but significant pathways. The integration of sericulture with food crop cultivation
creates synergistic relationships that enhance overall agricultural productivity and food security at the household
level.

Sericulture in Assam is predominantly practiced as an integrated farming system where silk production coexists
with food crops, vegetables, and livestock. Benchamin, K. V., et al. (2017). The host plants for muga silk—
primarily som (Persea bombycina) and soalu (Litsaea polyantha)—are cultivated in homestead gardens and farm
boundaries, creating multi-tiered agroforestry systems that do not compete directly with food crop cultivation.
Berkes, F., et al. (2007). These agroforestry arrangements enhance soil fertility through leaf litter, provide
shade for understory crops, and contribute to microclimate regulation that benefits food production. Bijman, J.,
etal. (2008).

In districts like Kamrup, farmers have developed sophisticated intercropping systems where vegetables, pulses,
and spices are grown beneath muga host plants, effectively doubling or tripling the productive output per unit of
land. Bora, S., & Sarmah, M. C. (2015). This spatial efficiency is particularly crucial in contexts where land
scarcity constrains food production. Furthermore, eri silkworms are polyphagous, feeding on castor leaves, which
are often grown as boundary crops around vegetable gardens, creating additional integration
possibilities. Bordoloi, R., & Sarmah, A. K. (2017).

The nutritional dimension of sericulture deserves particular attention. Eri silk production generates pupae as a
byproduct, which are consumed as a protein-rich food item in many Assamese communities. Borthakur, A., &
Rahman, M. (2017). With protein content ranging from 50-60% on a dry weight basis, along with essential
amino acids, vitamins, and minerals, silkworm pupae represent a valuable nutritional supplement, particularly
for protein-deficient diets common among low-income rural populations. Borthakur, M., & Singh, A. (2017). In
tribal areas of Goalpara district, pupae consumption forms an important component of traditional diets,
contributing to nutritional security. Buragohain, S., et al. (2018).

Sericulture also promotes sustainable agricultural practices that align with organic farming principles. The
cultivation of host plants requires minimal chemical inputs, as excessive pesticide use is detrimental to
silkworm health. Central Silk Board. (2017). This constraint effectively promotes organic cultivation methods,
creating spillover benefits for associated food crops and reducing environmental contamination. Studies in
Kamrup district demonstrate that sericulture-practicing households use 60-70% fewer chemical pesticides
compared to non-sericulture households, contributing to healthier food production systems. Central Silk Board.
(2018).

Climate-resilient characteristics of indigenous silk varieties further enhance food security. Muga and eri
silkworms have evolved over centuries to adapt to local climatic conditions, demonstrating resilience to
temperature fluctuations and pest pressures that increasingly challenge conventional agriculture under climate
change scenarios. Central Silk Board. (2018). The preservation and promotion of these indigenous varieties
contribute to agrobiodiversity conservation, maintaining genetic resources that may prove crucial for future
food security challenges. Central Silk Board. (2019).

Gender Empowerment and Women's Economic Participation (SDG 5)
Perhaps nowhere is sericulture's contribution to the SDGs more evident than in the realm of gender equality and
women's empowerment (SDG 5).

Sericulture in Assam is characterized by significant female participation across all stages of the value chain, from
rearing silkworms to reeling silk and weaving fabrics. Central Silk Board. (2021).This gender dimension
positions sericulture as a powerful vehicle for advancing women's economic empowerment, social status, and
decision-making authority.
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Data from Assam indicate that women constitute approximately 60-70% of the workforce in sericulture activities,
with even higher percentages in specific operations such as cocoon sorting, silk reeling, and spinning.
Chambers, R., et al. (1989). In Goalpara and Kamrup districts, women's involvement in sericulture is deeply
rooted in cultural traditions, with knowledge and skills transmitted intergenerationally through female lineages.
Choudhury, B. N., et al. (2017). This traditional female association with sericulture has evolved into
contemporary economic opportunity as market demand for Assam silk has expanded.

The economic empowerment dimension is particularly significant. Women engaged in sericulture activities
report independent income generation ranging from INR 3,000 to 15,000 per month depending on scale and
market access, representing substantial contributions to household income and, importantly, income under
women's direct control. Choudhury, B. N., et al. (2019). Research demonstrates that women's control over
income correlates with improved household nutrition, children's education, and healthcare expenditure, creating
multiplier effects beyond immediate economic gains. Choudhury, M., & Deka, S. (2017).

Sericulture's compatibility with women's domestic responsibilities represents another crucial advantage. Unlike
many employment opportunities that require migration or extended absences from home, sericulture activities
can be conducted within or near homesteads, allowing women to balance income generation with childcare,
elderly care, and household management. Choudhury, M., et al. (2017). This spatial flexibility is particularly
valued in rural Assamese society, where cultural norms often restrict women's mobility and extra-domestic
employment. Choudhury, P., & Gogoi, B. (2017).

The formation of women's self-help groups (SHGs) and cooperatives focused on sericulture has further
amplified gender empowerment outcomes. In both Goalpara and Kamrup districts, women's sericulture
cooperatives have emerged as platforms for collective action, skill development, market access, and social
networking. Choudhury, S., et al. (2016). These organizations provide women with leadership opportunities,
exposure to external institutions, and collective bargaining power that would be unavailable to individual
producers. Studies document enhanced self-confidence, social mobility, and household decision-making
participation among women involved in sericulture cooperatives. Das, A. K., & Saharia, B. K. (2016).

However, gender dynamics in sericulture are not uniformly empowering. Despite women's numerical dominance
in the workforce, men often retain control over income from silk sales, particularly in commercial operations.
Das, B., & Goswami, R. (2016). Women's work in sericulture frequently goes unrecognized and unremunerated
when conducted within family enterprises, perpetuating unpaid care and work burdens. Furthermore, women's
access to training programs, credit facilities, and technology remains constrained by persistent gender biases in
extension services and financial institutions. Das, D., & Goswami, R. (2016).

Policy interventions specifically targeting women in sericulture have shown promising results. The Assam State
Sericulture Development Corporation has implemented women- centric programs providing training, inputs, and
market linkages, resulting in measurable improvements in women's income and entrepreneurship. Das, K.
(2016). Expanding and strengthening such initiatives, particularly in underserved areas like Goalpara, could
unlock sericulture's full potential for gender transformation.

Decent Work and Economic Growth (SDG 8)

Sericulture contributes substantially to SDG 8, which emphasizes sustained, inclusive, and sustainable economic
growth alongside full and productive employment and decent work for all. In the context of rural Assam, where
formal employment opportunities are scarce and agricultural underemployment is endemic, sericulture provides
meaningful work that engages family labor productively throughout the year.

The employment generation capacity of sericulture is remarkable. Estimates suggest that one hectare devoted to
mulberry cultivation and silk production generates employment for approximately 11 person-days per year,
significantly higher than most agricultural crops. Das, N., & Saikia, R. (2017). When extended across Assam's
sericulture landscape, the sector provides direct employment to over 1 million people and indirect employment
to several hundred thousand more in ancillary activities such as equipment manufacturing, trading, and
transportation. Das, N. K., & Buragohain, S. (2016).

Sericulture's labor intensity, often viewed as a limitation in capital-intensive development paradigms, actually
represents a significant advantage in labor-surplus rural economies. The sector effectively absorbs surplus labor,
providing productive engagement particularly during agricultural lean seasons. Das, P. (2017). In Kamrup
district, sericulture activities peak during periods when paddy cultivation demands minimal labor, creating
complementary rather than competing labor requirements and enhancing annual labor utilization rates. Das, P.
K., & Sarmah, M. C. (2017).
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The quality of employment in sericulture also merits attention. Unlike much informal sector work characterized
by exploitative conditions, sericulture—particularly when conducted as self-employed or family enterprise—
offers workers autonomy, skill development, and direct ownership of production outcomes. Das, P. K., &
Vijayan, K. (2018). Sericulture farmers control their work processes, time allocation, and production decisions,
aspects of work quality often absent in wage employment. The skill-intensive nature of sericulture, particularly
silk reeling and weaving, provides opportunities for mastery and craftsmanship that contribute to work
satisfaction and identity. Das, P. K., et al. (2017).

Economic growth implications extend beyond direct employment. The sericulture value chain creates numerous
entrepreneurial opportunities in input supply, equipment rental, cocoon trading, silk processing, product design,
and marketing. Das, P. K., et al. (2017). Young entrepreneurs in urban centers like Guwahati have established
innovative businesses connecting traditional Assam silk producers with national and international fashion
markets through e-commerce platforms, creating modern value chains that benefit rural producers. Das, P. K., et
al. (2017).

Sericulture also contributes to rural-urban economic linkages that facilitate broader economic development. The
flow of raw silk from rural production areas to urban weaving and processing centers creates interdependencies
that stimulate economic activity across spatial scales. Das, R., & Goswami, M. (2018). Goalpara district's muga
silk, for instance, supplies weavers in Kamrup and other urban centers, creating economic networks that
distribute income across regions.

However, decent work deficits persist in the sector. Wages for hired labor in sericulture operations, particularly
in cocoon harvesting and post-harvest processing, often fall below minimum wage standards. Deka, N., &
Borthakur, P. (2018). Occupational health and safety concerns exist, including exposure to boiling water in
cocoon cooking, repetitive strain injuries in reeling, and inadequate working conditions in many processing units.
Deka, N., & Goswami, R. N. (2015). Child labor, though declining, continues in some sericulture households,
raising concerns about child rights and education. Deka, R. C., & Nath, B. K. (2019).

Formalizing sericulture employment through social security coverage, occupational safety standards, and fair
wage policies represents a critical agenda for maximizing the sector's contribution to decent work objectives. The
Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS) has been utilized in some
areas to support sericulture infrastructure development, creating formal employment while building productive

assets. Deka, S., et al. (2017).

Climate Action and Environmental Sustainability (SDG 13 and Related Goals)

Sericulture's contribution to climate action and environmental sustainability represents perhaps its most
distinctive alignment with the SDGs. As a nature-based, low-carbon livelihood system, sericulture offers a
model for climate-resilient rural development while contributing to biodiversity conservation, sustainable land
use, and ecosystem services.

The carbon footprint of sericulture is remarkably low compared to synthetic fiber production and even many
other natural fibers. Life cycle assessments indicate that silk production generates significantly lower
greenhouse gas emissions per kilogram of fiber compared to polyester, nylon, or even cotton production, when
accounting for the entire value chain from cultivation to finished fiber. Muga and eri silk production, relying on
indigenous host plants and minimal industrial processing, demonstrate even lower carbon intensities than
mulberry silk. Devi, S., & Sharma, M. K. (2017).

Sericulture actively contributes to carbon sequestration through host plant cultivation. The perennial woody
plants that support muga silk—som and soalu—sequester substantial quantities of atmospheric carbon in their
biomass and soil. Duflo, E. (2012). A mature som tree can sequester approximately 20-25 kg of carbon
annually, and with typical planting densities of 400-500 trees per hectare, muga plantations represent significant
carbon sinks. Dutta, M., & Rahman, S. (2017).

This carbon sequestration potential has garnered attention in climate mitigation discussions, with proposals to
integrate sericulture into carbon credit mechanisms. Dutta, P., & Sarmah, B. K. (2015).

Biodiversity conservation represents another critical environmental contribution. Muga silk production depends
on the preservation of indigenous host plant species and associated forest ecosystems. In Goalpara and Kamrup
districts, muga cultivation has incentivized the conservation of native tree species that might otherwise be
cleared for commercial plantations or agriculture. Dutta, R., & Nath, S. K. (2017). These host plant areas serve
as habitats for diverse flora and fauna, contributing to landscape-level biodiversity maintenance in regions
experiencing significant forest cover loss. Evenson, R. E., & Gollin, D. (2003).
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Water use efficiency in sericulture offers advantages in water-scarce contexts. Unlike irrigated crops that
consume substantial water resources, host plants for muga and eri silk are predominantly rain-fed, requiring
minimal irrigation. Ghai, D. (2003). Even mulberry cultivation, which benefits from irrigation, demonstrates
higher water use efficiency compared to many conventional crops when considering economic returns per unit
water consumed. Giovannucci, D., & Ponte, T. (2005).

Sericulture also contributes to soil conservation and improvement. The leaf litter from host plants enriches soil
organic matter, improves soil structure, and enhances nutrient cycling. Gogoi, M., et al. (2017). The perennial
nature of host plants provides year-round ground cover, preventing soil erosion—a significant concern in
Assam's monsoon climate with heavy rainfall events. Gogoi, R., & Sharma, S. K. (2017). Studies in Kamrup
district demonstrate that sericulture farms maintain higher soil organic carbon levels and better soil health
indicators compared to conventional crop monocultures. Gogoi, R., et al. (2017).

Climate change, however, poses significant threats to sericulture. Rising temperatures, altered rainfall patterns,
and increased frequency of extreme weather events impact silkworm biology, host plant phenology, and disease
prevalence. Goswami, C., & Hazarika,

B. N. (2017). Research indicates that temperature variations beyond optimal ranges (24- 28°C for muga)
adversely affect cocoon quality and survival rates. Goswami, C., et al. (2016). Unpredictable rainfall disrupts
silkworm rearing cycles and affects host plant leaf quality, creating production uncertainties. Goswami, L.
(2013).

Host plant vulnerability to climate change represents a particular concern. Som and soalu trees demonstrate
sensitivity to temperature stress and changing moisture regimes, with implications for their distribution and
productivity. Government of Assam. (2020). Climate projections suggest potential shifts in suitable cultivation
zones, possibly rendering current production areas suboptimal while opening new areas. Government of Assam.
(2021). Adaptation strategies including development of climate-resilient silk varieties, diversification of host
plant species, and modified rearing practices are urgently needed. Government of India. (2019).

Indigenous knowledge systems embedded in Assamese sericulture contain valuable climate adaptation wisdom.
Traditional weather prediction methods, seasonal calendars for silkworm rearing, and host plant management
practices represent generations of accumulated knowledge about navigating climatic variability. Hazell, P., et
al. (2010). Integrating this indigenous knowledge with modern climate science could enhance adaptive capacity
and resilience. Hazarika, M., & Dutta, P. (2016).

CHALLENGES AND CONSTRAINTS IN REALIZING SDG POTENTIAL

Despite sericulture's substantial contributions across multiple SDGs, several systemic challenges constrain its
full potential and threaten long-term sustainability. Understanding these constraints is essential for designing
effective interventions.

Market-related challenges constitute a primary constraint. Price volatility in silk markets creates income
uncertainty for producers, undermining livelihood security. Hirschman, A.

0. (1958). Muga silk prices fluctuate significantly based on seasonal supply, festival demand, and competition
from cheaper silk varieties and synthetic substitutes. Kumaresan, P., et al. (2013). Farmers lack access to price
information and market intelligence, leaving them vulnerable to middleman exploitation. Kumar, P., & Sharma,
S. (2018). The absence of minimum support price mechanisms, unlike food grains, further exacerbates market
risks.

Infrastructure deficits severely limit productivity and quality improvements. Inadequate rural roads in many
sericulture areas, particularly in Goalpara district, impede timely transportation of perishable cocoons to
markets and processing facilities, resulting in quality deterioration and economic losses. Kumar, P., et al.
(2017). Limited access to electricity constrains adoption of improved reeling technologies and post-harvest
processing capabilities. Kumar, R., et al. (2016). Storage facilities for cocoons and raw silk are virtually absent
in most production areas, forcing farmers to sell immediately after production regardless of market conditions.
Kumar, S., et al. (2017).

Technological adoption remains low despite available innovations. Improved rearing techniques, disease
management practices, and high-yielding silkworm breeds have been developed through research but fail to reach
most farmers due to weak extension services. Longvah, T., et al. (2011). In Kamrup and Goalpara districts,
farmer-to-extension worker ratios exceed 1000:1, making personalized technical guidance impossible. Mayoux,
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L. (2000). The persistence of traditional practices, while valuable, sometimes limits productivity when not
complemented by scientific innovations appropriate to local contexts. Muthu, S. S. (2016).

Financial constraints restrict investment in productivity enhancement. Sericulture farmers struggle to access
formal credit despite the sector's viability, as financial institutions perceive sericulture as high-risk and lack
understanding of its economics. Nair, P. K. R., et al. (2015). The absence of crop insurance or livestock
insurance equivalents for silkworms exposes farmers to catastrophic losses from disease outbreaks or natural
disasters without recourse to compensation. Narain, J., et al. (2015). This risk exposure discourages investment
in improved technologies or scale expansion.

Climate change impacts are increasingly apparent. Disease incidence in silkworms has intensified, attributed
partly to changing temperature and humidity patterns that favor pathogen proliferation. Nath, A. J., & Das, A. K.
(2017). Unusual weather events— unseasonal rains, hailstorms, temperature extremes—have become more
frequent, disrupting rearing cycles and causing production losses. Nath, B. K., & Goswami, S. (2017). Host plant
phenology changes affect leaf quality and availability, requiring adjustments to traditional rearing schedules.
Neog, B., & Gogoi, R. (2012).

Policy and institutional weaknesses undermine sectoral development. Coordination among multiple agencies
involved in sericulture—agriculture, forest, textile, rural development departments—remains poor, creating
fragmented and sometimes contradictory policies. Planning Commission. (2011). Research and development
investments in sericulture are minimal compared to major crops, limiting innovation generation. Planning
Commission. (2012). Educational institutions produce insufficient graduates with sericulture expertise, creating
human resource constraints for extension and industry development. Rahman, A., & Das, K. (2017).

Social and cultural changes pose additional challenges. Younger generations increasingly view sericulture as
backward and unremunerative, preferring urban migration over continuing family traditions. Rahman, M. F., &
Das, K. K. (2017). This generational transition threatens knowledge transmission and future workforce
availability. The social prestige associated with sericulture has declined, particularly for educated youth seeking
professional careers, creating sustainability concerns for this knowledge-intensive practice. Rahman, M. F., &
Devi, K. (2016).

Strategic Interventions for Maximizing SDG Contributions
Realizing sericulture's full potential for sustainable development requires strategic, multi- dimensional
interventions addressing the constraints identified above while building on existing strengths.

Value chain development represents a critical priority. Establishing cooperatives and producer organizations
can aggregate supply, improve bargaining power, and reduce middleman exploitation. Rahman, S. A., & Das,
B. C. (2015). Successful models like the Assam Silk House provide precedents for institutional arrangements
that connect producers directly with consumers, capturing higher value shares for farmers. Rahman, S. A., et al.
(2016). Digital platforms linking producers with urban and international markets have demonstrated potential
for price improvement and market expansion. Ramos- Elorduy, J., et al. (1997). In Goalpara and Kamrup
districts, strengthening existing producer groups and forming new cooperatives focused on quality production
and collective marketing could significantly enhance income outcomes.

Skill enhancement through comprehensive training programs must address gaps in modern rearing techniques,
disease management, quality cocoon production, and value- added processing. The Central Silk Board's training
facilities require expansion and decentralization to reach remote areas. Ravindranath, N. H., et al. (2016).
Innovative approaches including farmer field schools, video-based extension, and mobile applications can
overcome traditional extension limitations. Rogers, E. M. (2003).

Youth-focused programs combining sericulture skills with entrepreneurship training could attract new entrants
and modernize the sector. Rogers, E. M. (2003).

Infrastructure investment in rural roads, electricity, storage facilities, and processing centers is foundational for
productivity and quality improvements. Public investment through schemes like the Pradhan Mantri Gram
Sadak Yojana should prioritize sericulture areas. Saikia, P., et al. (2018). Common facility centers equipped
with improved reeling machinery, testing equipment, and storage facilities could be established in production
clusters, enabling smallholders to access technologies beyond individual capacity.Saravanan, R. (2012).

Financial inclusion through sericulture-specific credit products, crop insurance equivalents for silkworms, and
risk mitigation instruments would reduce vulnerability and encourage investment. Sarkar, A., et al. (2017).
Microfinance institutions and cooperative banks have successfully developed such products in some regions,
models that could be replicated and scaled. Sarmah, B., et al. (2018). Linking sericulture with government
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schemes providing subsidized credit and inputs can improve resource access for marginal farmers. Sarmah, B. K.,
& Rahman, M. (2017).

Climate adaptation strategies must integrate indigenous knowledge with scientific research. Developing heat-
tolerant and disease-resistant silkworm breeds through genetic improvement programs represents a medium-
term priority. Sarmah, M. C., & Rahman, M. (2017). Diversifying host plant species to include climate-resilient
varieties can reduce vulnerability to specific stressors. Sarmah, M. C., et al. (2009). Agroforestry designs that
provide shade and microclimate modification may buffer temperature extremes. Sarmah, M. C., et al.
(2018). Weather-based advisories delivered through mobile technology can help farmers optimize
rearing schedules.Sarmah, M. C., et al. (2018).

Eco-certification and branding of Assam silk as sustainable, ethical products can access premium market
segments willing to pay higher prices for environmental and social credentials. Sarmah, M. C., et al. (2019).
Geographic Indication (GI) status already granted to Muga silk provides a foundation for brand building.
Sarmah, R., & Gogoi, B. (2017). Developing certification systems verifying organic production, fair labor
practices, and biodiversity conservation could differentiate Assam silk in global markets while incentivizing
sustainable practices. Sharma, K., & Borthakur, P. (2018).

Research and development investments must increase substantially, focusing on productivity improvement,
disease management, climate adaptation, and value addition. Sharma, P., & Das, M. (2018). Public research
institutions like the Central Silk Board's regional stations require enhanced funding and modern equipment.
Singh, B. K., et al. (2017). Public-private partnerships can leverage industry resources for applied research
addressing practical production challenges. Spielman, D. J., et al. (2011). Participatory research approaches
engaging farmers in problem identification and solution testing can improve research relevance and adoption
rates. Thangavelu, K., & Srivastava, A. K. (2016).

Policy coordination through a dedicated sericulture mission bringing together relevant departments and
stakeholders can overcome institutional fragmentation. Thangavelu, K., et al. (2016). A comprehensive
sericulture policy for Assam should articulate clear objectives, resource commitments, institutional
arrangements, and monitoring frameworks for sustainable development. Thangavelu, K., et al. (2018).
Integration of sericulture into broader rural development programs, climate action plans, and poverty alleviation
strategies can mainstream the sector and secure resource allocations. Tikader, A., et al. (2017).

Gender-transformative interventions specifically addressing women's constraints and opportunities in sericulture
are essential. Ensuring women's access to training, credit, and technology requires deliberate targeting and
removal of structural barriers. World Bank. (2011). Supporting women's leadership in cooperatives and
producer organizations can amplify empowerment outcomes. Sarmah, M. C., et al. (2018). Recognizing and
compensating women's labor through formal employment arrangements or profit-sharing mechanisms would
address current inequities. Sarmah, B., et al. (2018).

CONCLUSION

Assam's sericulture industry represents a compelling case study of how traditional livelihood systems can
contribute substantively to contemporary sustainable development objectives. The analysis presented
demonstrates sericulture's multidimensional alignment with the SDGs, particularly in poverty alleviation, food
security enhancement, gender empowerment, decent work creation, and climate action. The sector's nature-
based characteristics, low carbon footprint, biodiversity conservation benefits, and integration with organic
farming practices position it as a model for sustainable rural development applicable beyond Assam's specific
context.

The unique characteristics of Assam's sericulture—particularly the monopoly on muga silk production and
dominance in eri silk—provide economic advantages that can be strategically leveraged for inclusive growth.
The deep integration of sericulture in Assamese culture, the substantial indigenous knowledge base, and the
significant female participation create social foundations for sustainable development that many sectors lack.
Districts like Goalpara and Kamrup, with their distinct sericulture traditions and varying levels of development,
illustrate both the achievements and the unrealized potential of the sector.

However, realizing sericulture's full potential requires confronting significant challenges. Market volatility,
infrastructure deficits, limited technology adoption, climate change impacts, and policy weaknesses constrain
productivity, income security, and long-term viability. Addressing these challenges demands strategic
interventions across value chain development, skill enhancement, infrastructure investment, financial inclusion,
climate adaptation, branding, research, and policy coordination.
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The path forward requires viewing sericulture not merely as a traditional craft to be preserved but as a dynamic
sector capable of evolution and modernization while retaining its essential sustainable characteristics. Integration
of indigenous knowledge with scientific innovation, traditional practices with contemporary market
requirements, and local production with global value chains can create a vibrant sericulture sector that delivers
on sustainable development promises.

For policymakers, development practitioners, and the international community, Assam's sericulture offers
valuable lessons about nature-based solutions, traditional knowledge systems, women's economic
empowerment, and climate-resilient livelihoods. As the global community pursues the 2030 Agenda for
Sustainable Development, sectors like sericulture—rooted in sustainability principles, employing millions,
and harmonizing economic, social, and environmental objectives—deserve recognition and support as
pathways toward the world we seek to create.

The journey from silkworm to silk thread mirrors the broader sustainable development journey: incremental,
requiring patience and care, transformative in outcome, and creating value that transcends purely economic
metrics. In Assam's sericulture traditions lies not just the legacy of the past but a vision for a sustainable future.
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