

Public Health · Vol. 11, No. 1 · 2026 · pp. 65–71 · e-ISSN 2472-3878

Sericulture-Based Startups and Rural Innovation Ecosystems

VARUN, M. S., PRAMOD, K., MAHESH, C. M., PRAKRUTHI, S. N., PRIYADHARSHINI, P.

DOI: https://doi.org/10.17140/phoj.11.s1.65 · Published 2026-01-13 · Licence: https://creativecommons.org/licenses/by/4.0 · © 2026 The Author(s)

Also available as PDF (figures and tables appear in the PDF).

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,thecultivationofsilkwormsforsilkproduction,haslongbeenrecognizedasalabour-intensive andagro-basedruralindustrythatplaysasignificant roleinsocio-economicdevelopment. Particularlyin developingcountriessuchasIndia, ChinaandThailand,sericultureprovidesemploymentopportunities tosmallandmarginalfarmers,womenandruralartisans,therebycontributingtoincomegenerationand povertyalleviation(Ganieetal.,2018). Unlikemany other agricultural activities, sericulture offers yearroundemploymentandrequiresrelativelylowinitial investment,makingithighlysuitableforruralhouseholds.

Traditionally, sericulture has been practiced as a subsistence-oriented activity, characterized by fragmented production systems, limited technological adoptionandweakmarketlinkages. However,inrecentyears,thesectorhasundergoneatransformation driven by agri-preneurship and startup ecosystems, whichareintroducinginnovationacrossthesericulturevaluechain. Startupsareplayingacrucialrole inmodernizingtheindustrybyintegratingadvanced technologiessuchasartificialintelligence(AI),Internet ofThings(IoT)anddigitalplatforms,therebyenhancingproductivityandefficiency(Suarez-Sanchezetal., 2025).

Theconceptofsericulture-basedstartupsreferstoentrepreneurialventuresoperatingatdifferentstagesof thesilkvaluechain,includinginputsupply,silkworm rearing,cocoonprocessing,silkreeling,weavingand marketing. Thesestartupsnotonlyimproveproduction efficiency but also facilitate value addition and marketexpansion,enablingruralproducerstoaccess higher-valuemarkets.AccordingtoJayaramandMahadevGowda(2024),seri-entrepreneurshiprepresents apromisingpathwayfortransformingtraditionalsericultureintoacompetitiveandinnovation-drivensector.

Paralleltotheemergenceofstartupsisthegrowingimportanceofruralinnovationecosystems,whichconsist of interconnected stakeholders such as farmers, entrepreneurs,researchinstitutions,governmentagencies and financial organizations. These ecosystems facilitatethecreation,diffusionandadoptionofinnovations,therebyenhancingtheoverallperformance ofruraleconomies(Aguilar, 2021). Inthecontextof sericulture, rural innovation ecosystems enable the integrationoftraditionalknowledgewithmoderntechnologies,creatingnewopportunitiesforsustainable development.

Theintegrationofstartupsintoruralinnovationecosystemshassignificantimplicationsforeconomic,social andenvironmentalsustainability.Economically,startupscontributetoincomediversificationandemploymentgeneration.Socially,theypromotewomenempowerment and youth engagement, which are criticalforinclusivedevelopment.Environmentally,startupsareincreasinglyadoptingeco-friendlyandcirculareconomypractices,suchasorganicsilkproduction and waste utilization, which enhance sustainability (Kaushiketal.,2025).

Despite these opportunities, the development of sericulture-based startups faces several challenges. Theseincludelimitedaccesstofinance, inadequate infrastructure, low technology adoption and policy constraints, which hinder their growth and scalability(Dandasenaetal.,2026).Additionally,thestartup ecosysteminruralareasisoftenunderdeveloped,with insufficientsupportintermsofincubation,mentorship, andmarketaccess.

Giventhiscontext,thereisaneedforcomprehensive researchthatexaminestheroleofsericulture-based startupswithinruralinnovationecosystems.Whileexistingstudieshaveexploredsericulturefromtheperspectivesoflivelihooddevelopmentandsustainability, thereislimitedfocusonthestartup-driventransformationofthesector.Thisstudyaimstofillthisgapby analysinghowstartupscontributetoinnovation,value creationandruraldevelopmentinthesericultureindustry.

2.ConceptualFramework

TheconceptualframeworkforSericulture-BasedStartupsandRuralInnovationEcosystemsisbuiltuponthe interactionbetweenthreecorecomponents,thesericulturevaluechain,startup-driveninnovationandthe ruralinnovationecosystem.Thisintegratedframework explainshowentrepreneurialinterventionstransform traditionalsericultureintoaninnovation-ledandsustainableruralenterprise.

At the foundation of this framework lies the sericulturevaluechain,whichcomprisesmultipleinterdependentstages,includingmulberrycultivation,silkworm rearing,cocoonproduction,reeling,weavingandmarketing.Traditionally,thesestageshavefunctionedin a fragmented manner, often characterized by inefficiencies, limited value addition and weak coordinationamongstakeholders.Suchfragmentationresults inreducedproductivityandincomeforruralproducers(Ganieetal.,2018). However,theintroductionof startupsintothevaluechainenablesverticalandhorizontalintegration,improvingefficiencyandenhancing valuecreation.

Startupsplayacentralroleinthisframeworkasinnovationintermediaries. Theyintroducetechnological, organizationalandmarketinnovationsacrossthesericulturevaluechain.Technologicalinnovationsinclude theuseofInternetofThings(IoT)devicesforenvironmentalmonitoring, artificialintelligence(AI)fordiseasedetectionandmobile-basedadvisoryservicesfor farmers.Theseinnovationsenablereal-timedecisionmakingandreduceproductionrisks(Suarez-Sannchez etal.,2025). Organizationalinnovations,suchascooperativemodelsanddigitalplatforms,improvecoordinationamongstakeholders.Marketinnovations, includinge-commerceanddirect-to-consumermodels, enhancemarketaccessandpricerealization.

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 actors,includingfarmers,startups,researchinstitutions, governmentagencies,financialinstitutionsandnongovernmentalorganizations,allinteractingtopromote innovationanddevelopment(Aguilar,2021).Theseactorscontributeresourcessuchasknowledge,capital, infrastructureandpolicysupport,whichareessential forthegrowthofstartups.

Withinthisecosystem, knowledgeflowandcollaborationarecritical. Researchinstitutionsdevelopimprovedsilkwormbreedsandsustainablefarmingtechniques,whilestartupstranslatetheseinnovationsinto commerciallyviablesolutions.Governmentagencies providepolicysupport,subsidies,trainingprograms, financialinstitutionsoffercreditandinvestmentopportunities.Thiscollaborativeenvironmentfostersinnovationandacceleratestheadoptionofnewtechnologies (Paramasivam&Prasanna,2026).

Animportantdimensionoftheconceptualframework isvaluechainupgrading,whichreferstoimprovements inproductquality,productionprocessesandmarket positioning.Startupsfacilitateupgradingbyenabling farmerstotransitionfromlow-valuerawcocoonproductiontohigh-valuesilkproducts,brandedgoodsand export-orientedmarkets.Thisshiftnotonlyincreases incomebutalsoenhancescompetitivenessinglobal markets(Bhattacharya&Goswami,2026).

Theframeworkalsoincorporatestheconceptofsustainability,whichisincreasinglyimportantinthesericulturesector.Startupspromotesustainablepractices such as organic silk production, natural dyeing and wasterecycling,contributingtothedevelopmentof acirculareconomy(Kaushiketal.,2025).Thesepractices reduce environmental impact while improving economicviability.

Anotherkeyaspectisthefeedbackmechanismwithin the ecosystem. Innovations introduced by startups lead to outcomes such as increased productivity, higherincomesandimprovedlivelihoods.Theseoutcomes,inturn,attractfurtherinvestmentandparticipation,creatingapositivefeedbackloopthatstrengthenstheecosystem.

However,theeffectivenessofthisframeworkdepends onseveralfactors,includinginfrastructure,policysupportandaccesstofinance.Weakinstitutionallinkages andsocio-economicbarrierscanlimittheadoptionof innovations,highlightingtheneedforintegratedpolicy interventions.

In conclusion, the conceptual framework illustrates howtheintegrationofsericulturevaluechains,startupsandruralinnovationecosystemsdrivesruraldevelopment.Bycombiningtraditionalknowledgewith moderninnovation,thisframeworkprovidesacomprehensiveunderstandingofthetransformativepotential ofsericulture-basedstartups.

3.LiteratureReview

Theliteratureonsericulturehasevolvedfromatraditionalfocusonlivelihoodgenerationtoabroaderemphasisoninnovation,sustainabilityandentrepreneurship. Early studies primarily highlighted sericulture asalabour-intensiveruralindustrythatsupportsemployment and income generation among small and marginalfarmers(Ganieetal.,2018).Ithasbeenwidely recognizedforitsabilitytoprovideyear-roundemployment,especiallyforwomenandruralhouseholds. In recent years, the focus has shifted toward agri preneurship and startup ecosystems. Singh et al. (2022)arguesthatagripreneursplayacriticalrolein transformingtraditionalagriculturalsectorsbyintegrating technology, improving value chains and enhancingmarketaccess.Similarly,Jayarametal.(2024) introducedtheconceptofseri-entrepreneurship,emphasizingthegrowingimportanceofstartupsinthe silkindustry.

Anotherimportantareaofresearchisinnovationinsericulture.Suarez-Sanchezetal.(2025)highlighttherole offrugalinnovation,whichinvolvesdevelopingcosteffectivesolutionstailoredtoresource-constrainedenvironments. Thisisparticularlyrelevantforruralareaswhereaccesstoadvancedtechnologiesmaybe limited. TechnologicaladvancementssuchasAI,IoT andmobile-basedadvisorysystemshavesignificantly improvedproductivityandriskmanagementinsericulture.

Sustainability has also become a key theme in recentliterature. Kaushiketal. (2025)emphasizethe importanceofcirculareconomypractices,including wasteutilizationandeco-friendlyproductionmethods. Thesepracticesnotonlyreduceenvironmentalimpact butalsoenhanceeconomicefficiency.

Theconceptofruralinnovationecosystemshasgained attentionasaframeworkforunderstandinghowinnovationoccursinruralcontexts.Aguilar(2021)defines theseecosystemsasnetworksofinterconnectedactorsthatfacilitateknowledgeexchangeandinnovation. Studiesshowthatstrongecosystemsimprovetechnologyadoptionandentrepreneurialgrowth(Paramasivam&Prasanna,2026).

Despite these advancements, there is a noticeable gapintheliteratureregardingtheintegrationofstartupswithinsericulture-specificinnovationecosystems. Moststudiesfocuseitheronsericultureoragripreneurship independently, highlighting the need for integratedresearch.

4.Methodology

This study adopts a qualitative and conceptual research design, focusing on analysing the role of sericulture-based startups within rural innovation ecosystems.Theresearchreliesprimarilyonsecondary datasources,includingpeer-reviewedjournalarticles, government reports, FAO publications and industry documents.

Thechoiceofaqualitativeapproachisjustifiedbythe exploratorynatureoftheresearchtopic.Sincetheintegrationofstartupsintosericultureecosystemsisstill anemergingarea,conceptualanalysisprovidesasuitableframeworkforunderstandingunderlyingdynamics(Creswell,2014).

DatacollectioninvolvesasystematicreviewofliteratureusingacademicdatabasessuchasGoogleScholar, Scopus and Web of Science. Relevant studies were selectedbasedonstartups,agripreneurship,ruralinnovationecosystemsandsustainabledevelopment. Thestudyemploysseveralanalyticaltools: ValueChainAnalysis:Toexaminehowstartupsinfluencedifferentstagesofthesericulturevaluechain

SWOTAnalysis:Toidentifystrengths,weaknesses,opportunitiesandthreats

ConceptualModelling:Todevelopanintegratedframeworklinkingstartupsandruraldevelopment Toensurereliability,multiplesourceswerecrossverified.Validityismaintainedusingpeer-reviewedand credibleacademicsources.

Thestudyalsoincorporatescase-basedinsightsfrom regions such as Karnataka and Assam, which are knownfortheirstrongsericultureecosystems.These casesprovidepracticalexamplesofhowstartupsoperatewithinruralinnovationsystems.

5.CurrentScenario

Thesericulturesectorisundergoingsignificanttransformationduetotheemergenceofstartupsandagri preneurialventures.Traditionallydominatedbysmallscale producers, the sector is now experiencing increased integration of technology, innovation and market-orientedpractices.

Startupsareactivelyinvolvedacrossthevaluechain, introducinginnovationsinproduction,processingand marketing.Forinstance,IoT-basedmonitoringsystems andAI-driventoolsarebeingusedtoimprovesilkworm healthandproductivity.Digitalplatformsenablefarmerstoaccessmarketinformationandselltheirproducts directlytoconsumers.

Indiahasemergedasakeyhubforsericulturestartups, particularlyinstateslikeKarnataka,AssamandTamil Nadu.GovernmentinitiativessuchasStartupIndiaand SilkSamagrahaveplayedacrucialroleinpromoting entrepreneurship.

Despitetheseadvancements,theecosystemremains nascent,withchallengesrelatedtofunding,infrastructure,andtechnologyadoption.

6.RoleofStartupsinRuralInnovationEcosys- tem

Startupsplayapivotalroleintransformingtraditional sericultureintoadynamicandinnovation-drivensector by acting as key agents within rural innovation ecosystems. These ecosystems consist of interconnectedstakeholders,includingfarmers,entrepreneurs, researchinstitutions,governmentagenciesandfinancial organizations, all of whom contribute to knowledgeexchangeandinnovation(Aguilar,2021).Within thisframework,startupsfunctionasintermediaries, bridginggapsbetweentraditionalpracticesandmoderntechnologicaladvancements.

Oneoftheprimarycontributionsofstartupsisinthe domainoftechnologicalinnovation.Traditionalsericulturepracticesoftenrelyonmanualprocesses,making them vulnerable to inefficiencies and risks such asdiseaseoutbreaksandclimatevariability.Startups introduceadvancedtechnologiessuchasInternetof Things(IoT)-basedmonitoringsystems,artificialintelligence(AI)forsilkwormdiseasedetectionandmobile applicationsforreal-timeadvisoryservices.Theseinnovationsenhanceproductivity,reducelossesandimproveoverallefficiency(Suarez-Sanchezetal.,2025). Inadditiontotechnologicalcontributions,startupsfacilitateprocessinnovationbyimprovingoperational efficiencyacrossthevaluechain. Forexample,automatedreelingmachinesandimprovedcocoonprocessingtechniquesincreasesilkqualityandyield. Such innovations reduce labor intensity while enhancing profitability,makingsericulturemoreattractivetoruralentrepreneurs.

Economically,startupscontributetoemploymentgenerationandincomediversification. Bycreatingnew business models and expanding market opportunities,theyenablefarmerstotransitionfromsubsistence farmingtocommercialproduction.Thisshiftisparticularlyimportantinaddressingruralunemploymentand underemployment(Singhetal.,2022).

Socially,startupspromoteinclusivedevelopmentby empoweringwomenandengagingruralyouth.Women constituteasignificantportionofthesericultureworkforce and startup-driven initiatives such as training programs and micro-enterprises enhance their economicparticipation(Lenka,2020).Similarly,startups attractyouthbyintroducingmoderntechnologiesand entrepreneurialopportunities.

Institutionally,startupsstrengthenlinkagesbetween stakeholders,facilitatingknowledgetransferandcollaboration.Theyoftenworkcloselywithresearchinstitutionstodevelopimprovedsilkwormbreedsand sustainablefarmingtechniques,whilealsocollaboratingwithgovernmentagenciesforpolicysupportand subsidies(Paramasivam&Prasanna,2026).

Furthermore, startups contribute to market innovationbyleveragingdigitalplatformsande-commerce solutions. Theseplatformsenabledirectinteraction betweenproducersandconsumers,reducingdependencyonintermediariesandimprovingpricerealization.BhattacharyaandGoswami(2026)highlightthat digital transformation in the silk industry enhances transparencyandmarketefficiency.

Finally,startupspromoteenvironmentalsustainability byadoptingeco-friendlypracticessuchasorganicsilk production,naturaldyeingandwasterecycling.These practicesalignwiththeprinciplesofacirculareconomy,reducingenvironmentalimpactwhileimproving economicviability(Kaushiketal.,2025).

Inconclusion,startupsplayamultifacetedroleinrural innovationecosystemsbydrivingtechnological,economic,socialandinstitutionaltransformationinthe sericulturesector.Theirintegrationintoruralsystems isessentialforachievingsustainableandinclusivedevelopment.

7.ChallengesFacedbySericultureStartups

Despite their transformative potential, sericulturebasedstartupsfacenumerouschallengesthathinder theirgrowthandsustainability.Thesechallengesare multidimensional,encompassingfinancial,infrastructural, technological, market and policy-related constraints.

Oneofthemostsignificantchallengesislimitedaccess tofinance.Startupsinruralareasoftenstruggletosecurefundingduetoalackofcollateral,highperceived riskandlimitedfinancialliteracy.Financialinstitutions maybereluctanttoinvestinsericultureventuresbecauseofuncertaintiesassociatedwithagriculturalproduction, suchasclimatevariabilityanddiseaseoutbreaks(Dandasena&Bag,2026).

Infrastructureconstraintsalsoposemajorbarriers.Ruralareasoftenlackadequatetransportation,storage facilities,electricity,anddigitalconnectivity,whichare essentialforstartupoperations. Poorinfrastructure increasesoperationalcostsandreducesefficiency,limitingthescalabilityofstartups.

Anothercriticalchallengeisthelowadoptionoftechnologyamongfarmers.Whilestartupsintroduceinnovativesolutions,theirsuccessdependsonthewillingnessandabilityoffarmerstoadoptthesetechnologies. Factorssuchaslackofawareness, limitedtechnical skillsandresistancetochangehinderadoption(Singh etal.,2022).

Market-relatedchallengesfurthercomplicatethesituation.Startupsoftenfacepricevolatility,lackofstandardizationandlimitedaccesstohigh-valuemarkets. Thepresenceofintermediariesreducesprofitmargins, whilecompetitionfromsyntheticfibersaffectsdemand fornaturalsilk.

Policyandregulatorychallengesalsoplayarole. Althoughgovernmentshaveintroducedvariousschemes topromoteentrepreneurship,theirimplementationis ofteninconsistent.Startupsmayfacebureaucratichurdles,lackofawarenessaboutavailableschemesand delaysinaccessingbenefits.

Humanresourceconstraints,includingtheshortage ofskilledlaborandtechnicalexpertise,furtherlimit startup growth. Training and capacity-building programsareessentialbutmaynotbesufficientlyaccessibleinruralareas.

Environmental challenges such as climate change, pestsanddiseasesalsoaffectsericultureproductivity, posingriskstostartupsustainability.

Inconclusion,addressingthesechallengesrequiresa holisticapproachinvolvingfinancialsupport,infrastructuredevelopment,technologydisseminationand effectivepolicyimplementation.

8.OpportunitiesandFutureProspects

Sericulture-basedstartupspresentsignificantopportunitiesforsustainableruraldevelopmentandeconomic growth,drivenbychangingmarketdynamicsandtechnologicaladvancements.

One of the most promising opportunities lies in the growingdemandforeco-friendlyandsustainabletextiles.Silk,beinganaturalandbiodegradablefiber,has acompetitiveadvantageoversyntheticalternatives. Consumersareincreasinglyseekingenvironmentally sustainableproducts,creatingnewmarketopportunitiesforstartups(Suarez-Sanchezetal.,2025).

Theexportpotentialofsilkproductsisanothermajor opportunity. CountrieslikeIndiahaveastrongpresenceintheglobalsilkmarketandstartupscanleveragedigitalplatformstoaccessinternationalmarkets directly.Thisreducesdependenceonintermediaries andimprovesprofitmargins.

Technologicaladvancementsofferadditionalopportunities.TheintegrationofAI,IoTandblockchaintechnologiescanenhanceproductivity,ensurequalitycontrol and improve supply chain transparency. These innovationsenablestartupstooperatemoreefficiently andcompetitively.

Theconceptofacirculareconomyfurtherexpandsopportunities.Wasteproductsfromsericulture,suchas pupaeandmulberryresidues,canbeutilizedforproducinganimalfeed,fertilizersandotherby-products. Thisnotonlyreduceswastebutalsocreatesadditional revenuestreams(Kaushiketal.,2025).

GovernmentinitiativessuchasStartupIndiaandDigitalIndiaprovidefinancialandinstitutionalsupport, encouragingentrepreneurshipinruralareas. These programsofferfunding, trainingandmarketaccess, enablingstartupstoscaletheiroperations.

Additionally,sericulturestartupscontributetoinclusivedevelopmentbycreatingemploymentopportunitiesforwomenandyouth,reducingrural-urbanmigration.

Inconclusion,theprospectsofsericulturestartupsare highlypromising,iftheyeffectivelyleveragetechnologicaladvancementsandsupportivepolicies.

9.CaseStudies

CasestudiesofAssamandKarnatakaillustratehow sericulturestartupsadapttoregionalcontextswithin ruralinnovationecosystems.

InAssam,startupsfocusonindigenoussilkvarieties suchasMugaandEri,combiningtraditionalknowledge withdigitalmarketingande-commerce.Thisapproach enhancesmarketaccess,promotesproductdifferentiation,andimprovesincomelevelsthroughbranding andsustainabilitypractices(Bhattacharya&Goswami, 2026).However,infrastructureandsupplychainlimitationsremainchallenges.

In contrast, Karnataka demonstrates a technologydrivenmodel,wherestartupsadoptIoT,AI,andautomatedprocessingsystemstoimproveproductivityand quality.Stronginstitutionalsupportandvaluechain integrationenablebettercoordinationandscalability (Suárez-Sánchezetal.,2025;Paramasivam&Prasanna, 2026).

Overall,Assamemphasizesmarketinnovationandcultural value, while Karnataka focuses on technologicalefficiency,highlightingtheimportanceofcontextspecificstrategies.

10.PolicyImplications

The development of sericulture startups requires a comprehensive policy framework addressing structuralconstraints.

Key priorities include improving access to finance throughcreditsupportandinvestmentmechanisms (Dandasenaetal.,2026)andstrengtheninginfrastructureanddigitalconnectivitytoenhanceefficiency.Policiesshouldpromoteskilldevelopmentandtechnologyadoptionthroughtrainingandextensionservices (Singhetal.,2022).

Additionally, fostering rural innovation ecosystems throughincubationcentersandstakeholdercollaborationisessential(Aguilar,2021).Public-privatepartnershipscanfurtheraccelerateinnovationandinvestment.

Finally,policiesmustsupportmarketaccess,export promotion,andsustainabilitypractices,ensuringcompetitiveness 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 employment.Theyalsopromotesocialinclusion,particularly throughwomen’sempowermentandyouthengagement(Lenka,2020).

However, their growth is constrained by challenges suchaslimitedfinance,inadequateinfrastructure,and low technology adoption (Dandasena & Bag, 2026). Addressingtheseissuesrequirescoordinatedefforts amongpolicymakers,institutions,andprivatestakeholders.

Inconclusion,sericulturestartupsactascatalystsfor sustainableandinclusiveruraltransformation,bridgingtraditionalpracticeswithmoderninnovationsystems.
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