
 

Abstract 

Due to the unstable nature of the global economy and continuing structural 

inequities, traditional models of development are at an important crossroads. 

Native tribes are often passively receiving the benefits of modernity however, 

they are unable to make viable choices regarding preserving tribal traditions 

versus adopting modern technology. This paper challenges this dichotomy by 

presenting a "two-way bridge" conceptual model that re-centers tribal 

communities as active architects of sustainable development. Focusing on recent 

public policy mechanisms in India specifically the digitalization of Van Dhan 

Vikas Kendras (VDVKs), Geographic Indication (GI) digital registries, and 

premium tribal branding frameworks this study maps how decentralized digital 

tools can scale indigenous practices without enforcing cultural assimilation. This 

research argues that true inclusive growth is achieved not when technology 

modernizes tribal communities, but when indigenous traditions act as the 

foundational "software" (sustainable ecological knowledge) that guides the 

ethical deployment of modern technological "hardware" (digital supply chains 

and platforms), thereby converting local tribal wisdom into a premium asset 

within global value chains. To conclude, this paper presents a policy blueprint to 

illustrate how digital equity will protect intellectual property, eliminate predatory 

market middlemen, and place the management of Indigenous resources as a key 

solution to current economic and environmental problems.The paper works 

through three case studies to make this argument concrete Araku Valley's 

Arabica coffee growers in Andhra Pradesh, the haldi farmers of Kandhamal in 

Odisha, and Chhattisgarh's TRIFOOD/VDVK clusters. Each shows a version of 

the same story: digital access lets local knowledge and produce reach global 

markets on their own terms, cutting out the middlemen who've historically 

captured most of the value. The paper closes by sketching what this could mean 

for corporate involvement  specifically, how existing CSR frameworks like ITC's 

Mission Sunehra Kal and the e-Choupal network could be adapted to actually 

operationalize this kind of framework, rather than just gesture at it. 

 



 

1. Introduction & Theoretical Backdrop 

1.1 The Epistemic Flaw in Linear Modernization Models 

Mainstream development economics has never really shaken off its Rostow-era instincts. The 

old "Stages of Growth" model treats economic progress as a straight line: you start 

"primitive" and industrialize your way to maturity. It's a framework that's decades old, but its 

assumptions are still doing a lot of quiet work in how we think about development today.The 

problem shows up clearly when this lens gets applied to indigenous and tribal communities. 

Their knowledge systems don't get read as knowledge at all  they get read as something to be 

outgrown. What's actually a sophisticated, ecologically tested way of managing land and 

resources over generations gets filed away as a relic, a stage the community hasn't yet moved 

past. 

India's Scheduled Tribe population exceeds 104 million, close to 8.6 percent of the national 

population, and the developmental posture described above has left these communities with a 

bind rather than a choice. On one side lies assimilation: the gradual abandonment of 

traditional land-use practices and intergenerational craft knowledge in favor of entry into 

low-wage, informal urban labor markets. On the other lies isolation: remaining 

geographically and digitally disconnected, which leaves communities exposed to 

intermediary networks that profit directly from the opacity of local markets.Neither path 

resolves the underlying problem. Assimilation treats indigenous knowledge as expendable 

rather than valuable; isolation preserves that knowledge but strips communities of the market 

access needed to derive economic value from it. The two options are less a menu of choices 

than two forms of the same structural failure. 

1.2 The Economic Realities of Non-Timber Forest Produce (NTFP) 

Non-Timber Forest Produce underwrites the household economy of over 275 million rural 

and tribal individuals in India, contributing anywhere from 20 to 40 percent of annual 

household income. Yet even as global demand for organic and ethically sourced natural 

products has surged, the gatherers at the base of this supply chain, the people actually 

collecting the produce, continue to capture only a marginal share of the final retail price. 



 

The asymmetry is not a chance phenomenon; it has a structural character and happens due to 

three interrelated failures. The first failure is informational in nature; local Haat Bazaars, 

which represent the marketplace where the tribal products are first marketed, lack any 

mechanism for price discovery in real time; hence, gatherers must negotiate prices under 

uncertainty. The second failure is a lack of capital and processing because without 

decentralized primary processing capabilities fresh raw materials need to be sold at the 

minimal price due to their perishable nature. Finally, the third type of failure can be called IP 

asymmetry; or in simple terms biopiracy: indigenous ecological knowledge that is 

constructed and improved over a long period of time gets integrated into the generic 

industrial chains without any compensation to the holders of that knowledge. 

1.3 Research Questions & Objectives 

This study addresses these structural dynamics by exploring three key research questions: 

●​ RQ1: How can digital technology be deployed to preserve and scale indigenous 

ecological knowledge rather than eroding it? 

●​ RQ2: What public policy mechanisms in India currently bridge the gap between 

primary tribal enterprise and global value chains? 

●​ RQ3: How can corporate supply networks incorporate tribal enterprise models to 

achieve shared value under Environmental, Social, and Governance (ESG) 

frameworks? 

2. Theoretical Framework: The "Two-Way Bridge" Architecture 

2.1 Conceptualizing "Software" vs. "Hardware" 

The "Two-Way Bridge" Model reframes the relationship between technology and tradition. 

Instead of viewing technology as an agent of cultural transformation, this framework 

positions Indigenous Knowledge Systems (IKS) as the guiding Software and Digital 

Infrastructure as the operational Hardware. 

1. Indigenous Software (The Conceptual Driver) 

It is important to recognize that Traditional Ecological Knowledge is not a stagnant body of 

folklore. Rather, it is an empirical science that has developed throughout the years by getting 



 

in touch with local ecology and developing practices like harvesting wild honey at certain 

times, harvesting bark without harming the tree, and managing soil in a poly-cultural fashion. 

In the model proposed in this paper, TEK is viewed as the "software" that determines ethical 

standards, quality parameters, and sustainability measures of the final product. 

2. Digital Hardware (The Operational Facilitator) 

TEK is the software system and the digital infrastructure is the hardware that powers mobile 

ERPs, IoT devices for quality control, geographical indications registry, and the digital 

marketplace, forming the channel to transport agricultural goods. It is important that this 

infrastructure has been designed to serve TEK and not to operate independently of it; it deals 

with the supply chain and ensures the authenticity and traceability of goods while processing 

payments but it does not define the ways of harvesting. 

2.2 Porter’s Shared Value & Decolonial Enterprise Theory 

This model integrates Michael Porter and Mark Kramer’s Creating Shared Value (CSV) 

framework with modern decolonial economic theory: 

●​ Creating Shared Value (CSV): Corporate profitability and societal progress are 

interdependent. Sourcing through digitized tribal networks secures high-quality, 

authentic raw materials while building long-term community economic independence. 

●​ Decolonial Economics: Re-centering indigenous producers from passive suppliers to 

primary rights-holders who own their digital identities, geographic brands, and 

collective intellectual property. 

3. Public Policy Mechanisms in India: Architecture & Analysis 

To operationalize the Two-Way Bridge, the Government of India, primarily via the Tribal 

Cooperative Marketing Development Federation of India (TRIFED), has introduced 

three interconnected policy levers. 

 

 

 



 

3.1 Digitalized Van Dhan Vikas Kendras (VDVKs) 

VDVKs have been created with the implementation of Pradhan Mantri Van Dhan Yojana 

(PMVDY), a scheme that allows these units to work like clusters of tribals industries; each 

VDVK is made up of 15 self-help groups which include about 300 forest product harvesters. 

The practical operation of the VDVK model can be divided into two main parts.  

The first part refers to the procurement process. While traditional procurement at the place of 

sale had often been an exercise in futility due to the manipulation of scales by local traders, 

the VDVK model has solved this problem through the use of Bluetooth-based weighing 

scales connected to mobile enterprise resource planning solutions.  This means that the 

transaction is recorded at the moment of weighing. The second principle relates to the value 

addition process. Instead of selling raw products like tamarind or mahua flowers in an 

unprocessed form, VDVKs have an ability to process raw products, for instance, remove 

seeds, dry and manufacture juices from the raw products. 

3.2 Geographical Indication (GI) Digital Registries 

The Geographical Indications of Goods (Registration and Protection) Act, 1999 establishes 

that a geographical indication (GI) tag legally protects a product whose quality, reputation, or 

other property is derived from its geographical location. The digitization of this concept 

changes what it can accomplish.For instance, because of the blockchain-based approach to 

transparency, the problem of weakening the market by generic products that existed with the 

classic GI registries is addressed. Thanks to the QR codes placed on the package of goods, 

the consumer can scan the product and receive not only information on the production history 

such as harvest date, geographical coordinates of the harvesting location, etc., but also 

information about the relevant local community. The information can be used not only to 

inform the consumer but also to use this information for legal defence against the 

unauthorized commercialization of traditional agricultural methods used by the given 

community. 

3.3 Premium Branding and E-Commerce Aggregation (ONDC) 

The last aspect deals directly with market access. Both TRIFED and state tribal welfare 

boards are working to connect VDVK groups to the world of digital selling using mainly two 

methods. Registering with the Open Network for Digital Commerce (ONDC) allows tribal 



 

companies to reach the market without having to pay hefty commissions associated with 

private e-commerce platforms that typically charge some amount whenever a customer uses 

their service. At the same time, nationwide branding initiatives such as the Tribes India or 

Araku Coffee operate by reconditioning formerly low-margin bulk commodities into 

high-end products backed by socially responsible marketing which buyers will pay for. 

4. Empirical Case Studies 

4.1 Case Study 1: Araku Valley Arabica Coffee (Andhra Pradesh) 

●​ Context: Located in the Eastern Ghats of Andhra Pradesh, the Araku Valley is home 

to indigenous Adivasi communities who historically practiced subsistence agriculture. 

Intervention Architecture: 

●​ Community Cooperative: Partnering with the Naandi Foundation, over 40,000 tribal 

farmers organized into a democratic organic coffee cooperative. 

●​ GI Tag (Granted 2019): Secured GI recognition for Araku Arabica Coffee, 

validating its unique microclimate profiles (hot days, cool nights, iron-rich soil) and 

shade-grown cultivation methods. 

●​ Digitalization & Global Reach: Digital tracking systems monitor crop quality and 

shade canopy health. Araku Coffee established a flagship boutique retail store in 

Paris, France, exporting over 3,000 metric tons of coffee annually directly to 

international markets. 

Measurable Socio-Economic Impact: 

●​ Poverty Reduction: The cooperative model lifted over 90% of participating tribal 

families out of poverty. 

●​ Ecological Restoration: Combined regenerative agriculture with the planting of over 

49 million trees, improving forest density and generating secondary income through 

intercropped black pepper and organic pulses. 

4.2 Case Study 2: Kandhamal Haldi (Odisha) & Paderu Turmeric (Andhra Pradesh) 

Context: Kandhamal district in Odisha is home primarily to the Khond tribe, who have grown 

turmeric organically  without synthetic inputs  for generations, long before "organic" became 



 

a market category worth paying for. The district produces roughly 24,000 metric tons 

annually across 13,600 hectares, yet for most of this history, local farmers have had little say 

in what they were paid, at the mercy of itinerant traders working in a market with no real 

price transparency. 

Intervention Architecture: 

●​ GI Registration (April 2019): Secured GI protection for "Kandhamal Haldi," citing 

its high curcumin content, high essential oil levels, and distinct aromatic qualities. 

●​ VDVK Value Addition: Paderu FPO VDVKs and Odisha cooperatives supplied 

mechanical polishing, grading, and grinding equipment to local SHGs. 

●​ Digital Integration (ONDC): By onboarding onto digital commerce networks like 

ONDC and linking with international buyers, tribal clusters gained direct export 

pathways to Europe, North America, and Australia. 

Measurable Socio-Economic Impact: 

●​ Price Realization: Primary gatherers realized a 25% to 40% increase in farm-gate 

prices post-GI certification and value addition. 

●​ Export Market Penetration: Over 1,500 metric tons of GI-certified turmeric are 

exported annually, benefitting more than 40,000 tribal households. 

4.3 Case Study 3: Chhattisgarh VDVKs & TRIFOOD Processing Clusters 

●​ Context: Chhattisgarh possesses dense forest reserves where tribal communities 

collect Non-Timber Forest Produce (NTFP), including Mahua flowers, Tamarind, 

Chironji, and wild honey. Before structured interventions, lack of processing 

infrastructure led to high post-harvest spoilage and low earnings. 

Intervention Architecture: 

●​ Scale of VDVKs: Chhattisgarh established over 139 VDVK clusters mobilizing 

more than 41,700 beneficiaries. 

●​ Digital Procurement Terminals: Equipped gatherers with digital weighing scales 

and handheld point-of-sale terminals, ensuring transparent payment transfers directly 

to personal bank accounts under Minimum Support Price (MSP) guidelines. 



 

●​ TRIFOOD Industrial Hubs: Established secondary processing plants (e.g., at 

Jagdalpur) in partnership with the Ministry of Food Processing Industries (MoFPI) to 

convert forest produce into commercial products like Mahua-based beverages, fruit 

pulps, and natural sweeteners. 

Measurable Socio-Economic Impact: 

●​ Value Retention: Shifted local value retention from <15% (raw sale) to over 65% 

(processed derivative sale). 

●​ Women's Economic Empowerment: Women constitute over 80% of VDVK cluster 

members (e.g., VDVK Kaurinbhatha), translating into enhanced household financial 

stability and greater voice in local governance. 

4.4 Cross-Case Comparative Synthesis 

Analytical 
Dimension 

Case 1: Araku 
Coffee (AP) 

Case 2: Kandhamal 
Haldi (Odisha) 

Case 3: Chhattisgarh 
VDVKs 

Primary Produce Specialty Arabica 
Coffee 

Organic Turmeric Mahua, Tamarind, 
Wild Honey 

Primary 
Knowledge 
("Software") 

Organic 
shade-grown 
agroforestry; native 
canopy 
management. 

Traditional 
zero-chemical soil 
cultivation; native 
seed preservation. 

Sustainable forest 
gathering protocols; 
natural drying/curing 
methods. 

Digital 
Infrastructure 
("Hardware") 

Cooperative digital 
ERP; international 
e-commerce 
channels. 

Digital weighing 
scales; GI digital 
registry; ONDC 
platform onboarding. 

Handheld POS 
terminals; Direct 
Benefit Transfer 
(DBT); TRIFOOD 
manufacturing 
integration. 



 

Governance 
Structure 

Tribal Organic 
Farmer Cooperative 
(40,000+ members). 

Regional Farmer 
Producer 
Organizations 
(FPOs) & SHGs. 

Federation of VDVK 
SHGs governed via 
TRIFED & State 
Forest Depts. 

Key Economic 
Outcome 

90%+ producers 
lifted out of poverty; 
global export price 
premiums. 

25–40% increase in 
farm-gate price 
realization; 1,500 
MT annual exports. 

Value retention 
increased from <15% 
to >65%; multi-fold 
income rose. 

5. Policy Blueprint & Strategic Implementation Roadmap 

Phase 1: Digital Infrastructure and ERP Standardization (Months 0–6) 

Phase one includes the laying down of requisite digital infrastructure, i.e. implementation of 

offline-first multilingual mobile ERP infrastructure across VDVK clusters. The term 

offline-first indicates that, given the unreliable connectivity on the ground, the mobile ERP 

system would have to cache data locally and synchronize only once the communication is 

established. With this fundamental element in place, the physical certified scales connected 

with the cloud should facilitate digital auditability of raw materials procurement and 

automated DBT payouts by the end of the phase. 

Phase 2: GI Digital Mapping and Provenance Authentication (Months 6–18) 

Phase 2 involves documentation and legal protection of the established infrastructure. This 

entails extending GI registrations to cover tribal crops that are not registered yet and initiating 

QR code based provenance tracking. In practice, this would require collaborations with 

universities and research centers in the hired region because documentation of traditional 

ecological farming and mapping of geolocations is beyond the capabilities of corporate or 

government employees without local ecological and anthropological knowledge. The goal of 

this phase is to achieve full tracing of provenance of at least 50 types of tribal produce. 

Phase 3: B2B Platform and Open Network Integration (Months 18–30) 

This is the phase where actual market access is created. ONDC and the corporate 

procurement portals of companies and international fair-trade platforms are integrated with 



 

the tribal FPOs and VDVKs after having employed standardized grading, certification and 

eco-friendly packaging methods available in local processing centers. If success has been 

achieved in previous phases, it should reflect in the data, which means that the share of 

revenues that growers earn should increase to no less than 60% of retail value. 

Phase 4: Monetization of Ecological Capital (Months 30–48) 

The last stage extends from the product itself to its ecological caretaking. Using the 

technology of remote sensing, satellite images and IoT logs on the ground, one measures 

forest density retention and soil carbon accumulation and provides verified carbon and 

biodiversity credits to tribal collectives as payments for their contribution. The purpose of 

this is not merely to track environmental issues but establish a real income stream for 

communities whose conservation work has heretofore been done for nothing. 

6. Analytical Critique & Risk Mitigation Strategies 

While the Two-Way Bridge framework offers a strategic roadmap, practical implementation 

presents potential operational risks: 

●​ Deficiencies in Digital Literacy and Infrastructure: Remote forestry areas often face 
issues with stable internet connection alongside a lack of digital literacy. 

●​ Mitigation: Systems should implement logging that works offline but syncs data with 
an online database at a later point in time and provide visual and audio content that 
would be easily understandable for people with low literacy. 

●​ Obstruction from Established Cartels: Established commercial connections may try to 
circumvent digital purchasing or influence pricing levels locally. 

●​ Mitigation: Enforce Minimum Support Price (MSP) regulation while also establishing 
B2B arrangements with corporations to protect tribal producers from local market 
manipulation. 

●​ Over-commercialization Threats: High demand on the market may cause illegal 
resource extraction and hence disturb ecological stability. 

●​ Mitigation: The digital systems should impose a limit on resource extraction by 
empowering local communities with the right to harvest in accordance with 
Traditional Ecological Knowledge (TEK) principles. 

 

 



 

7. Conclusion 

Conventional development theories have previously depended on a false dichotomy: the 
belief that indigenous populations must choose between incorporating themselves into the 
contemporary economy and preserving their socio-cultural identity. The Two-Way Bridge 
model claims that such a decision was unnecessary. Technology and tradition are not 
contradictory concepts, and the problems that our ancestors faced had nothing to do with an 
actual conflict. Whenever technology, such as digital infrastructure, mobile ERPs and GI 
registries, and open commerce platforms are used efficiently as a means of sharing the 
environmental and economic knowledge in the digital sphere, they support each other instead 
of creating competition. 

This implies that the role of the tribal reseller should not only be changed from the one of a 
passive supplier to the one of an active creator of a new digital system, in which he has the 
interests. It resembles the essence of inclusive growth more than the way it is usually applied 
in practice. In fact, it means that instead of proposing to modernize indigenous people, 
policymakers and leaders of social enterprises should use the traditional ecological 
knowledge as an integral part of the contemporary global economy. 
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