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Agribusiness Incubation Ecosystem in India: An Analytical Review of Current Status and Strategic Future Directions
ABSTRACT
India, as an agrarian economy, witnesses nearly 50% of its population engaged in agriculture, yet the sector contributes only about 15% to the nation's Gross Value Added (GVA). This disparity arises primarily due to the predominance of small and medium-scale farmers and comparatively low agricultural productivity. Additionally, inefficiencies in agricultural marketing such as inadequate storage infrastructure and low marketing efficiency further exacerbate post-harvest losses and price instability. In response, policymakers have increasingly advocated a shift from a production-centric to a profit-oriented agricultural paradigm. Central to this transformation is the promotion of agri-entrepreneurship through business incubation models aimed at value addition. These models support farmers' transition into agribusiness entrepreneurs by facilitating access to resources, training, and capacity building. This paper explores the role of agricultural business incubation and examines emerging incubation models as catalysts for entrepreneurial development. It highlights how these initiatives contribute to inclusive economic growth and support national objectives such as the doubling of farmers’ income, thereby enhancing the sustainability and profitability of the agricultural sector.
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INTRODUCTION
India remains predominantly rural, with approximately 63% of its population residing in villages (World Bank, 2018), and nearly 70% of rural households dependent on agriculture and allied activities for their livelihoods (FAO, 2020). The agricultural sector continues to be a cornerstone of the Indian economy, employing over 50% of the national workforce and contributing approximately 17 to 18% to the country’s Gross Domestic Product (GDP) (Indian Brand Equity Foundation, 2019). India ranks twelfth globally in agricultural output, contributing about 7.7% of total global production, significantly higher than the global average contribution of 6.1%. Despite its scale and significance, Indian agriculture is constrained by systemic challenges. Low farm-level productivity, fragmented supply chains, inadequate production planning and limited adoption of modern technologies hinder the sector’s efficiency and growth. On the business front, marketing inefficiencies persist and infrastructure gaps, including limited storage and irrigation implementation continue to depress market prices and discourage private investment.
Nevertheless, the sector has shown progressive transformation, with a gradual shift from traditional subsistence farming to a more sustainable, market-oriented agricultural ecosystem. The growth of the Indian food processing industry which ranks fifth globally in terms of production, consumption, exports and growth highlights this trend. This industry accounts for 32% of the total food market and contributes significantly to manufacturing and agriculture GVA (8.98 and 11.11%, respectively), in addition to comprising 13.5% of India’s exports and 6% of industrial investment (MOFPI, 2021). As commercialization of agriculture gains momentum, supporting institutional structures such as incubators, technology transfer offices and research centres have emerged to foster innovation and entrepreneurship. 
With the increasing levels of commercialization across sectors, there has been a parallel rise in the development of institutional structures designed to support and facilitate this transformation. These include technology transfer offices, science parks, incubators and industry university research centres (Cooper, 2001; Perkmann et al., 2013), all aimed at fostering the creation and growth of spin-off enterprises by providing targeted support services such as affordable infrastructure, expert consultancy and strategic advisory assistance. In the agriculture sector, commercialization can be broadly pursued through four key approaches (Figure 1) viz. Farmers’ Organizations, Large-Scale Agribusinesses, Value Chain Development and Agribusiness Incubators (Subash et al., 2016). Strengthening farmers’ organizations enhances collective bargaining power and leads to improved livelihoods, while the engagement of large agribusiness firms promotes increased investment and resource mobilization. Simultaneously, value chain development enables greater value addition and fosters entrepreneurship within the sector (ACI & ETG, 2011). Within this context, agribusiness incubators have emerged as a particularly crucial mechanism and play a vital role by offering targeted support to startups and agri-entrepreneurs through access to resources, mentoring and infrastructure thereby improving survival rates and accelerating their development (Aernoudt, 2004). They serve as regional platforms for fostering innovation, facilitating entrepreneurial development and bridging the gap between traditional agriculture and modern agri-business ecosystems (Karuppanchetty et al., 2014).

Understanding ‘Incubation Models’ and their role in fostering innovation, entrepreneurship and value addition within the agribusiness sector is essential for policymakers, researchers and practitioners. An incubation model refers to the structured approach through which incubation entities support start-ups, enhancing their chances of survival and accelerating their growth and development. These models outline the mechanisms and strategies organizations employ to deliver incubation services, while also facilitating value creation and capture from the start-up ecosystem (Amit & Zott, 2001; George & Bock, 2011). For professionals involved in agribusiness management and leadership, a comprehensive understanding of emerging business models, innovative products and services, technology-enabled processes, and strategic approaches is essential to navigate the rapidly evolving and competitive landscape. Research into incubation models offers critical insights into the structural and functional differences among various types of incubators ranging from their organizational setup to service offerings and strategic goals (Aernoudt, 2004). These insights are particularly valuable for informing policy decisions aimed at fostering innovation and supporting technology-driven entrepreneurial growth within the agribusiness sector (Mian, 1996).
This paper seeks to examine the evolving incubation ecosystem in India, assess the effectiveness of various incubation models and explore their implications for sustainable growth and entrepreneurial development in Indian agriculture.
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Figure 1. Four approaches for commercialization in agriculture (Subash et al., 2016)

INCUBATION
Incubation refers to a structured process through which individuals or organizations support the establishment and growth of start-up ventures. Incubation programs are specifically designed to nurture early-stage entrepreneurial firms by offering a comprehensive range of targeted business support services and resources. These typically include management and technical guidance, business consulting, access to affordable rental space, shared services and equipment, networking opportunities, marketing support and assistance in securing financing. The primary objectives of incubation programs are to significantly enhance the survival and growth rates of new enterprises, generate employment and economic wealth, foster an entrepreneurial ecosystem, retain and expand local businesses, commercialize emerging technologies, strengthen specific industries and promote economic diversification. An incubator is generally understood as a physical facility that delivers a defined set of services to entrepreneurs and start-ups. By co-locating similar or complementary ventures, incubators also serve as hubs for both formal and informal knowledge exchange and collaboration, thereby facilitating innovation and skill development (Stokan et al., 2015; Hausberg & Korreck, 2020). Support mechanisms embedded within the agribusiness incubation ecosystem is illustrated in Figure 2.
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Figure 2. Agribusiness incubation mechanism
START-UP INCUBATION CYCLE 
The start-up incubation cycle can be broadly categorized into three key stages: Pre-incubation, Incubation, and Post-incubation (Eveleens et al., 2017; Innocenti & Zampi, 2019; Hillemane et al., 2019).

· Pre-incubation represents the initial phase of engagement, where the ideation and conceptualization of promising technologies or potential ventures begin. During this stage, incubators support individuals or early-stage start-ups in refining their innovative ideas and assessing their feasibility for building a sustainable and profitable business.

· Incubation is the stage where an idea is transformed into an actionable business plan and operational activities are initiated. Incubators provide critical support in this phase, including business plan development, team building, resource allocation and access to financial assistance. A sub-phase within incubation is acceleration, which focuses on scaling more mature start-ups and enhancing their enterprise readiness and market potential.

· Post-incubation involves activities undertaken after the start-up has reached a certain level of maturity. At this stage, the company typically "graduates" from the incubation program and may require only specialized support. However, incubators can continue to play a strategic role by hosting mature enterprises and assisting with advanced business strategies, market expansion or subsidizing specific growth initiatives.

STATUS OF AGRI-BUSINESS INCUBATORS IN INDIA 
The earliest incubation programs primarily focused on a diverse range of technology-based enterprises, often encompassing a mix of light industrial, technological, and service-oriented firms. In recent years, however, the scope of incubation has expanded to include sectors such as food processing and other industry-specific domains. Additionally, incubation sponsors have increasingly directed their efforts toward supporting microenterprise development, addressing the unique needs of women and minority entrepreneurs, and promoting environmentally sustainable ventures (Theodorakopoulos et al., 2014). In the context of agribusiness, entrepreneurs are now leveraging incubation centres to nurture and develop innovative business ideas. However, agribusiness incubation in India remains at a nascent stage compared to countries like the United States and Japan. Since the establishment of India's first agribusiness incubator by ICRISAT in 2003, a number of such centres have emerged. Yet, the overall success rate of these incubators has been relatively modest. Despite their growing presence, a major concern is the lack of adequate and reliable information regarding the operations, performance, and impact of existing agribusiness incubators. This information gap hinders both policy formulation and effective stakeholder engagement. Therefore, there is a pressing need to strengthen existing institutional incubators based on contextual requirements, and to establish new incubation centres through targeted grant-in-aid schemes. Over the past few decades, a wide range of incubation mechanisms have been introduced by policymakers, private investors, corporates, universities, and research institutions to support and accelerate the development of successful entrepreneurial ventures (Barbero et al., 2014). These collaborative efforts underscore the increasing recognition of incubation as a vital tool for fostering innovation-driven, inclusive, and sustainable economic growth (Ashwini, 2019).

To achieve substantial and sustainable growth in Indian agriculture and its allied sectors, the Government of India has introduced several strategic initiatives in recent years. These efforts have primarily aimed at increasing farmers’ income and attracting investments by promoting entrepreneurship in agribusiness. Given India’s vast potential in the agribusiness domain, business incubators have gained significant attention as a vital mechanism for fostering innovation and supporting technology-driven start-ups in the sector. Highlighting this shift, the Union Budget 2019 announced that, under the Government's flagship rural entrepreneurship scheme ASPIRE (A Scheme for Promotion of Innovation, Rural Industries and Entrepreneurship), 80 Livelihood Business Incubators (LBIs) and 20 Technology Business Incubators (TBIs) was to be established during 2019-20 (Business Standard, 2019; The Economic Times, 2019a). These incubators aim to create 75,000 skilled entrepreneurs in agro-rural industries (The Economic Times, 2019b). As of 2008, nearly 120 incubators and science parks in India had supported over 1,150 entrepreneurs. Further expanding this ecosystem, the National Science and Technology Entrepreneurship Development Board (NSTEDB), in collaboration with premier academic and research institutions, established approximately 153 TBIs by 2009. With an investment of Rs. 133 crores, these incubators have helped generate a cumulative revenue of Rs. 35,208 crores through the enterprises they have supported (The Economic Times, 2020). Although a comprehensive evaluation of the collective impact of these initiatives is still lacking, available estimates suggest that approximately 500 enterprises graduate annually from these incubators, with around 60% classified as technology-based start-ups.

Although the concept of incubation centres in India is relatively recent, these institutions have already made a significant impact in promoting entrepreneurship, particularly in sectors like agriculture and technology, and their effectiveness is evident from the contributions of several notable business incubation centres across the country. One such example is a-IDEA (Association for Innovation Development of Entrepreneurship in Agriculture), a Technology Business Incubator (TBI) hosted by the Indian Council of Agricultural Research-National Academy of Agricultural Research Management (ICAR-NAARM) in Hyderabad. Supported by NSTEDB (DST) and BIRAC (DBT), Government of India, a-IDEA has, since its inception in 2014, provided incubation support to start-ups across 14 domains in agriculture and allied sectors. It assists early-stage ventures by facilitating ideation, incubation, and acceleration through structured programs focused on capacity building, mentoring, networking, business development services, investment facilitation, and strategic advisory support (a-IDEA, n.d.). Another noteworthy initiative is the SIDBI (Small Industries Development Bank of India) Innovation & Incubation Centre (SIIC), established in 2000 by the Indian Institute of Technology, Kanpur. SIIC supports start-ups across technology, engineering and interdisciplinary domains, and has incubated 15 start-ups, with five having successfully graduated. These ventures have collectively generated employment for 94 individuals and revenues exceeding Rs. 67 million. Incubators also play a pivotal role in the Government of India’s Start-up India initiative, and as part of this flagship scheme, the government has officially recognized 56 incubators to support and recommend eligible start-ups for policy benefits. In total, there are now approximately 250 recognized incubators operating across India, including those aligned with the start-up India policy. Many of these are hosted by prestigious academic institutions such as the Indian Institutes of Technology (IITs), Indian Institutes of Management (IIMs) and state-level initiatives like the Kerala Start-up Mission. These incubators, through their comprehensive support ecosystems, are driving innovation, nurturing entrepreneurship and contributing to the development of a robust start-up ecosystem in India (Nahar & Bhatt, 2018; Dikshit et al., 2023).

The Innovation and Entrepreneurship Division of the DST, Government of India, has been actively supporting the establishment of Technology Business Incubators (TBIs), primarily within academic, technical and management institutions. The objective is to leverage the existing expertise and infrastructure of these host institutions to harness innovations and technologies for venture creation. By situating TBIs in knowledge-rich environments, the initiative aims to foster a robust ecosystem that nurtures technology-based start-ups from ideation to commercialization. In recent years, there has been growing interest from non-academic institutions to establish NIDHI-TBIs (National Initiative for Developing and Harnessing Innovations Technology Business Incubators), reflecting the expanding reach and relevance of incubation beyond traditional academic settings. Technology-driven enterprises are inherently high-risk, high-reward ventures and therefore require a supportive and well-structured incubation environment like NIDHI-TBI to enhance their chances of success. These incubators provide critical services such as mentoring, funding access, infrastructure and market linkages, all of which are essential for start-up growth and sustainability. The incubation landscape in India is now characterized by a range of specialized models, including Technology Business Incubators (NIDHI-TBIs), Innovation Hubs, Centres for Innovation and Entrepreneurship, Virtual Incubators and Seed Accelerators (DST, New Delhi; EDII, Ahmedabad). Each of these models caters to different stages and needs of entrepreneurial ventures, collectively contributing to the development of a dynamic and inclusive start-up ecosystem in the country.

AGRI START-UP INCUBATION PROGRAMS IN INDIA
The incubation programs in India are discussed as implemented under different ministerial departments and organizations in the following broad categories.
National Science and Technology Entrepreneurship Development Board (NSTEDB)
The Ministry of Science and Technology, Government of India, under the aegis of the DST, provides an institutional mechanism for promoting knowledge-driven and technology-intensive enterprises. This effort is primarily channelled through the National Science & Technology Entrepreneurship Development Board (NSTEDB). Established in 1982, the NSTEDB has representatives from socio-economic and scientific ministries and departments and aims to convert "job-seekers" into "job-generators" through Science and Technology (S&T) interventions and programs (DST, 2022). The Board’s objectives have been realized through two key mechanisms-
1. Science and Technology Entrepreneurs Parks (STEPs) - Launched in the early 1980s.
2. Technology Business Incubators (TBIs) - Launched in the early 2000s.
 STEPs and TBIs are predominantly hosted at Higher Education Institutions (HEIs) across India, including both public and private universities and institutions such as IITs, IIMs, NITs, NID, as well as notable private institutions like PSG College of Technology (Coimbatore), Manipal University (Karnataka), VIT (Vellore), and Amrita University (Kerala). As of recent data, around 90 TBIs have been supported by DST-NSTEDB. Additionally, the Technology Development Board (TDB), also under DST, provides financial assistance via Public-Private Partnership (PPP) models to Indian industrial concerns attempting development and commercial application of indigenous technologies, or adapting imported technologies for domestic applications.

Business Incubators (TBIs) in India are operationalized as science parks, technology incubators, innovation centers, and accelerators. These structures are globally considered effective policy tools to support innovation and promote technology-oriented entrepreneurial growth (Etzkowitz, 2002). TBIs typically arise through collaborative arrangements between universities, industries, and government embodying the triple helix model of innovation (Etzkowitz & Leydesdorff, 2000). The purpose of TBIs is to facilitate technology transfer, commercialization, and diffusion of innovative products, thereby fostering local, technology-driven firms (European Union, 2010). Across global contexts, TBIs are also referred to as technology/business incubators, innovation/technology centres, science/research/technology parks, and business/seed accelerators. These names reflect the nature and scope of the incubator's functions, as well as their institutional settings. In the Indian context, TBIs are typically ventures of universities, public R&D institutes, local governments, and private enterprises. They serve to nurture new, technology-intensive startups, primarily in the knowledge- and innovation-based service sectors. Close interactions with academic and public research organizations are often a core component of their incubation process (Chandra, 2007).

Technology Business Incubator - National Initiative for Developing and Harnessing Innovations (TBI-NIDHI)
The National Initiative for Developing and Harnessing Innovations (NIDHI) is an umbrella program conceptualized and developed by the Innovation and Entrepreneurship Division of the National Science & Technology Entrepreneurship Development Board (NSTEDB) under the DST, Government of India. It aims to nurture knowledge-based and technology-driven innovations into scalable, sustainable start-ups (NIDHI-TBI, 2016; DST, 2020).

NIDHI is aligned with national priorities such as job creation, wealth generation, and inclusive development. The program fosters a robust innovation-driven entrepreneurial ecosystem, combining the strengths of academia, industry, government, and private sector stakeholders. The core focus is on scouting, supporting, and scaling innovations, especially those that can solve national-level problems (Reddy & Gupta, 2022).

The programme's stakeholders include the Central and state government ministries and departments; Academic and R&D institutions; Financial institutions; Angel investors, venture capitalists; Industry partners and corporate accelerators; Non-profit organizations involved in startup promotion.
The NIDHI-Technology Business Incubator (NIDHI-TBI) is a flagship component of the NIDHI program. It provides institutional support to promote technology-based startups through structured incubation. Proposals for setting up a NIDHI-TBI must come from a Host Institution (HI) typically an academic, technical, or R&D institution with a minimum three-year track record, unless established by the central or state government (NIDHI-TBI, 2016). If the host is not an academic institute, it must be a not-for-profit legal entity (registered as a society, trust, or Section 8 company) with a mission to promote entrepreneurship, innovation, and research. DST does not support for-profit incubators under the NIDHI scheme. Institutions applying for NIDHI-TBI are encouraged to form partnerships with reputed academic or technical institutes, existing NIDHI-TBIs or innovation promoting government bodies to strengthen their incubation model (Chandra & Narayanan, 2017). 
The financial support under NIDHI-TBI includes operational funds for the incubator and up to ₹10 lakhs per startup under schemes like the NIDHI-Seed Support System (NIDHI-SSS). Evaluation process is the proposals are solicited through periodic Calls for Proposals, and evaluated by the National Expert Advisory Committee (NEAC) on Innovation, Incubation, and Technology Entrepreneurship. This committee includes subject experts from R&D, technology commercialization, startup funding, policy, and industry domains. The final decision is made by DST based on NEAC recommendations.

The progress of each supported startup is closely monitored, and funding is disbursed in tranches, based on milestone achievements. Academic incubators supported under NIDHI-TBI have been instrumental in the translation of research into viable businesses, enhancing India's innovation and knowledge economy (Bala Subrahmanya, 2021).

Agri-Business Incubation - Indian Council of Agricultural Research (ABI-ICAR)
The ICAR, under the aegis of the Department of Agricultural Research and Education (DARE), Ministry of Agriculture and Farmers Welfare, has been instrumental in promoting agri-business innovation through its Agri-Business Incubation (ABI) program. This initiative was developed under the National Agricultural Innovation Fund (NAIF) to commercialize agricultural technologies and support agri-based startups and entrepreneurs (ICAR, 2016). Under NAIF, ICAR has supported nearly 50 ABI centres, most of which are established within ICAR's own research institutions, with the notable exception of ICRISAT, which also hosts an ABI unit in partnership with ICAR. These incubators aim to provide a conducive ecosystem for technology validation, business mentoring, market linkage, funding access and startup acceleration in the agricultural sector.

The ICAR-NAARM in Hyderabad has acted as the nodal agency for drafting the guidelines and operational frameworks for the selection, funding, and implementation of ABI units across the country (Gandhi & Jain, 2017). NAARM also houses the Centre for Agri-Innovation, which plays a key role in entrepreneurship development and incubation training.

Institutional framework of ITMU and NAIF is that in 2008, ICAR established the Institute Technology Management Unit (ITMU) under its plan scheme titled "Intellectual Property Management and Transfer/Commercialization of Agricultural Technology", which aimed to promote Intellectual Property Rights (IPR) protection, technology commercialization and agri-based innovation (ICAR, 2015). This scheme was later upscaled and restructured into the National Agricultural Innovation Fund (NAIF) with three components viz. Component 1: Innovation Fund- Supporting ITMU activities (IP protection, patent filing, etc.); Component 2: ABI- Supporting technology-based startups; Component 3: ARYA (Attracting and Retaining Youth in Agriculture)- Promoting rural entrepreneurship.
ITMU serves as the technical and legal facilitation arm at each institute, ensuring that emerging agricultural technologies are evaluated, protected under intellectual property (IP) laws, and transferred to the industry via licensing or commercialization. The Institute Technology Management Committee (ITMC) oversees and governs the IP and technology transfer activities following ICAR’s IPR and commercialization policy guidelines (ICAR, 2019). At the institutional level, ITMUs manage a range of IPR-related activities, including patenting and IP protection of institute technologies; technology commercialization and licensing; plant variety and germplasm registration; copyright for scientific publications; consultancy and training management; IP awareness and capacity-building initiatives. 
Agri-Business Incubation - Rashtriya Krishi Vikas Yojana - Remunerative Approaches for Agriculture and Allied Sectors Rejuvenation (ABI-RKVY-RAFTAAR)
RKVY-RAFTAAR is a flagship scheme of the Ministry of Agriculture and Farmers’ Welfare (MoA&FW), Government of India, designed to revitalize agriculture by promoting infrastructure development, value addition and agripreneurship. A key vertical of this scheme is the Agri-Business Incubation (ABI) component, which supports start-ups and entrepreneurs in agriculture and allied sectors through funding, mentoring, capacity building and market linkage. The Management of Agricultural Extension-Centre for Innovation and agripreneurship (MANAGE-CIA) acts as the centre of excellence and knowledge partner to the Ministry for implementing the ABI-RKVY-RAFTAAR programme (RKVY-RAFTAAR, 2019).
As a knowledge partner, MANAGE-CIA provides technical assistance, handholding and best-practice dissemination to a network of RKVY-RAFTAAR Agribusiness Incubators (R-ABIs). Notable R-ABIs under this scheme include ICAR-Indian Institute of Millets Research (IIMR); Tamil Nadu Agricultural University (TNAU); Acharya N.G. Ranga Agricultural University (ANGRAU); Kerala Agricultural University (KAU); College of Horticulture & Forestry (CHF), Pasighat; ICAR-Indian Agricultural Research Institute (IARI)-Pusa Krishi Incubator. These R-ABIs serve as innovation hubs, providing end-to-end incubation support from ideation to commercialization, offering services such as business plan development, legal and regulatory guidance, market research, mentorship, intellectual property rights support and access to funding.
The key components of support under ABI–RKVY-RAFTAAR includes-
i. Startup incubation and mentoring: Customized mentoring sessions by subject matter experts; focused capacity-building through programs like Ideathon, Startathon, and Business Model Development Workshops; one-on-one counselling for innovation and prototype refinement.

ii. Regulatory and advisory support: Guidance on business structuring, IP filing, entity formation and government approvals.

iii. Infrastructure: Fully furnished incubation spaces with high-speed internet, meeting rooms, conference systems and co-working stations.

iv. Funding opportunities: Support in applying for seed grants (up to ₹25 lakhs), equity funding and debt financing; pre-funding readiness assessment and mentoring (RKVY-RAFTAAR Guidelines, 2019).
ABI-RKVY-RAFTAAR model is based on the Triple Helix innovation framework, leveraging the interaction between academia, industry and government to promote sustainable agri-business ecosystems (Etzkowitz & Leydesdorff, 2000). Some success cases-
i. CHF R-ABI (College of Horticulture & Forestry) was awarded an CHF R-ABI in March 2019 under RKVY-RAFTAAR to support venture creation in horticulture and allied sectors. The incubator facilitates technology transfer, supports agritech start-ups, and promotes youth entrepreneurship (CHF-CAU, 2020).

ii. Pusa Krishi Incubator, hosted at ICAR-IARI, is one of the most prominent R-ABIs under RKVY-RAFTAAR. It offers both technical mentorship and access to national-level grants. The incubator’s flagship initiative ARISE (Accelerating Rural Innovation and Startup Entrepreneurship) has supported over 34 agri-startups, helping them collectively raise more than ₹7 crores in funding and earn several national awards (Srinivas et al, 2018; IARI, 2021).

NITI Aayog - Atal Incubation Centres (AIC) 
The Government of India launched the Atal Innovation Mission (AIM) under the aegis of NITI Aayog to promote a culture of innovation and entrepreneurship across the country. One of the key initiatives under AIM is the establishment of Atal Incubation Centres (AICs), these centres aim to build world class incubation infrastructure to support startups in various sectors such as manufacturing, energy, health, education, agriculture, water, sanitation and transportation (AIM, 2020; Gupta & Mehta, 2021). Each AIC provides a holistic ecosystem for early stage entrepreneurs by offering capital equipment and prototyping facilities; access to seed capital; business planning and mentoring support; networking with industry experts and partners; training programs and workshops; market access facilitation. The eligibility to host an AIC extends to higher education institutions, R&D institutes, corporates, SEBI-registered alternative investment funds (AIFs), business accelerators and even individual groups or entities with a credible innovation and entrepreneurship track record (NITI Aayog, 2023).

AIC-Centre for Cellular & Molecular Biology (AIC-CCMB), is a notable example at the CSIR-Centre for Cellular & Molecular Biology (CCMB), Hyderabad established in 2017. It is one of the few AICs focused on deep science and life sciences incubation. AIC-CCMB supports start-ups and MSMEs working in biotechnology, diagnostics, therapeutics and genomics, offering access to CCMB’s cutting-edge research infrastructure and scientific expertise (CCMB, 2021). The incubator has successfully incubated around 20 startups, providing mentorship, fundraising support, regulatory navigation and access to national and international networks. The collaboration between CSIR laboratories and AICs reflects the triple helix model of innovation, integrating academia, industry and government to promote translational science and entrepreneurship (Etzkowitz & Leydesdorff, 2000). Through AIC-CCMB, the AIM at NITI Aayog fosters science-led entrepreneurial ventures that are capable of addressing India's healthcare, biotech and bio-industrial challenges, thereby contributing to Atmanirbhar Bharat and Make in India missions.

Department of Scientific and Industrial Research - Technopreneur Promotion Programme (DSIR-TePP)
The Department of Scientific and Industrial Research (DSIR) is a constituent of the Ministry of Science and Technology, Government of India, established via Presidential Notification dated 4th January 1985 (Notification No. 74/2/1/8 Cab.), as per the 164th Amendment of the Government of India (Allocation of Business) Rules, 1961. DSIR is mandated to promote, develop and facilitate the transfer and utilization of indigenous technologies, thereby strengthening India's innovation ecosystem (DSIR, 2020).
A landmark initiative under DSIR is the Technopreneur Promotion Programme (TePP), which was jointly implemented by DSIR and the Department of Science and Technology (DST) to support individual innovators and grassroots inventors in transforming innovative ideas into technology-based enterprises (technopreneurs) (Chaturvedi & Srinivas, 2015). TePP scheme was among the first government programs in India focused on individual innovators rather than institutional R&D. It provided financial support at multiple stages, from proof-of-concept to prototype development, and even commercialization. Its uniqueness lies in the bottom-up approach, enabling non-institutional, unorganized innovators to access public funding and scientific mentorship (Gupta, 2007). TePP has been foundational in shaping later programs like NIDHI-PRAYAS, Startup India Seed Fund and many innovations supported under TePP have moved on to receive further commercialization support through other national and state-level incubation frameworks. Key Features of TePP (DSIR Annual Report, 2019) are-
i. Funding in phased stages: TePP Outreach cum Cluster Innovation Centres (TUCICs) helped identify and nurture grassroots innovators.

ii. Collaboration with CSIR laboratories, academic institutions and other public R&D facilities for technical support.

iii. Direct engagement with innovators, rural inventors and informal sector entrepreneurs.

iv. Evaluation and mentoring by a committee of domain experts, IP professionals and technologists. 

Women Entrepreneurship Platform (WEP)
Women Entrepreneurship Platform (WEP) was conceptualized during the 8th Annual Global Entrepreneurship Summit (GES) held in Hyderabad in 2017, jointly organized by the Government of India and the Government of the United States of America. It was formally launched by NITI Aayog to create a comprehensive ecosystem for women entrepreneurs across India, enabling both established and aspiring women to access the resources needed for entrepreneurial success (NITI Aayog, 2018). The platform operates in collaboration with the Small Industries Development Bank of India (SIDBI), which supports WEP in facilitating financial and non-financial services tailored for women-led ventures. WEP is structured around three foundational pillars:

1. Iccha Shakti- Motivating women to start their entrepreneurial journey.

2. Gyaan Shakti- Providing knowledge and ecosystem support through partners.

3. Karma Shakti- Providing hands-on support and services to scale their enterprises.
WEP provides services such as free credit ratings, mentorship, funding access, apprenticeship programs and corporate partnerships. In addition, WEP facilitates peer learning by encouraging women entrepreneurs to share their stories, experiences and challenges on the platform (Singh & Dubey, 2023). The platform has further expanded to include offline outreach programs and incubation and acceleration support in collaboration with incubators, accelerators, and ecosystem partners. These partners handhold women-founded or co-founded startups, helping them access technical mentorship, seed funding, and business strategy development support (Chaudhary & Nair, 2022). As of recent evaluations, WEP has partnered with over 30 organizations and supported thousands of women across diverse sectors including agritech, e-commerce, education, health and fintech. The platform is recognized as a key initiative in India's gender-inclusive economic growth agenda, aligning with SDG Goal 5 (Gender Equality and the broader Startup India mission).
Biotechnology Industry Research Assistance Council (BIRAC)
Biotechnology Industry Research Assistance Council (BIRAC) under the Department of Biotechnology (DBT), is a Section 8 under the Companies Act, 2013 (not‑for‑profit) company of the Government of India. It was established as the Department of Biotechnology's interface agency to support and promote biotechnology innovations and enterprises. Since its inception, BIRAC has supported over 650 projects, more than 500 start-ups and entrepreneurs and 30 incubators across the country, development of over 100 products and technologies, generated 150 IP rights and launched over 10 flagship schemes. One of its flagship schemes is the Biotechnology Ignition Grant (BIG), which offers grant support of up to INR 50 lakh (≈ USD 70,000) for early‐stage biotech ideas to move from ideation to proof‑of‑concept over ~18 months, to help bridge the gap between discovery and invention (Differding, 2023).
Agri-Bionest
Agri-Bionest is a specialized bio-incubation initiative collaboratively established by a-IDEA, the TBI of ICAR-NAARM and the Agri Biotech Foundation (ABF), supported by BIRAC, Government of India, under its Bio-Nest Programme - a flagship initiative designed to foster the biotech innovation ecosystem in India (BIRAC, 2020). Located in Rajendranagar, Hyderabad, Agri-Bionest focuses specifically on nurturing and accelerating agri-biotechnology startups. The incubator provides physical infrastructure, access to sophisticated lab equipment, mentorship and business development services. Available instruments at the ABF lab include High-Performance Liquid Chromatography (HPLC), Fluorescent and Stereo Zoom Microscopes, Gradient and Real-Time PCR machines, UV-Spectrophotometer, Digital Colony Counter, Flame Photometers, Fermenters, and Gel Documentation systems (ABF, 2021). Agri-Bionest has emerged as a key enabler for promoting entrepreneurship in agricultural biotechnology, supporting startups working in areas such as crop genetics, biofertilizers, biopesticides, soil microbiology, and plant tissue culture. It aligns with broader national objectives like Startup India, Atmanirbhar Bharat, and Doubling Farmers’ Income by translating scientific innovations into sustainable agribusiness solutions. Core objectives of Agri-Bionest include:
1. Providing a dynamic platform for innovators in agri-biotech to transform their ideas into viable enterprises.
2. Offering end-to-end incubation services, including infrastructure, technical mentoring, and funding support.
3. Facilitating the development of an agri-biotech startup cluster to foster collaboration, commercialization, and knowledge-sharing within the innovation ecosystem.

Incubation Scheme-Ministry of Micro, Small and Medium Enterprises (MSME)
Incubation scheme under MSME was launched in May 2019 with an objective to promote and support untapped creativity of individual and to promote adoption of latest technologies in manufacturing as well as knowledge based innovative MSMEs. Under this scheme, Host Institutions (HIs) such as Universities, Technical Colleges, R&D Institutes, etc. are recognized to set up Business Incubators (BIs), wherein entrepreneurs, students or innovators submit their ideas via the HI. The components of this scheme include mentoring support in business and technology, networking opportunities with other enterprises, seed capital assistance, and professional guidance to help startups succeed and achieve sustainable growth. Financial assistance under the scheme includes-

i. Up to ₹ 15 lakh per idea for nurturing the idea. 
ii. Up to ₹ 1 crore for procurement and installation of plant and machinery in BIs to strengthen infrastructure/R&D support. 
iii. Up to ₹ 1 crore as seed capital support to convert selected ideas into start-ups via HIs/BIs. Eligible applicants include any individual or MSME with an innovative idea near commercialization, provided there is a recognized Host Institution. 

Startup initiative in India
The Ministry of Rural Development (MoRD) has implemented the Start-up Village Entrepreneurship Programme (SVEP) as a sub-scheme under the Deendayal Antyodaya Yojana-National Rural Livelihoods Mission (DAY-NRLM). Approved on 6th May 2015, the primary objective of SVEP is to enable rural poor to establish micro-enterprises at the village level in non-agricultural sectors. In addition to providing start-up capital, the scheme promotes a cadre of Community Resource Persons-Enterprise Promotion (CRP-EP) to deliver ongoing business support services to these enterprises. As of 31st October 2019, Action and Approval Plans (AAPs) had been sanctioned for 153 blocks across 23 states, and Detailed Project Reports (DPRs) were approved in 120 blocks across 21 states. According to these DPRs, the scheme aimed to support the establishment of approximately 1.93 lakh enterprises over a four-year period. By the same date, a total of 69,991 enterprises had already been established under SVEP. In parallel, the Start-up India initiative launched by the Government of India on 16th January 2016 is a flagship program aimed at fostering a robust ecosystem for innovation and entrepreneurship. The initiative is designed to facilitate sustainable economic growth and generate significant employment opportunities through the support of start-ups. It comprises 19 Action Points, serving as a strategic blueprint for policy interventions. As of 26th November 2019, a total of 25,115 startups had been officially recognized under the initiative. To qualify as a ‘Start-up’ under this framework, an entity must-
i. Be incorporated as a Private Limited Company, a Registered Partnership Firm, or a Limited Liability Partnership (LLP); Sole proprietorships and public limited companies are not eligible.

ii. Have an annual turnover not exceeding INR 100 crore in any financial year since incorporation.

iii. Be engaged in innovation, development, or improvement of products, processes, or services, or operate a scalable business model with high potential for employment generation or wealth creation.

iv. Not be formed by the splitting up or reconstruction of an existing business.

v. Be within 10 years from the date of incorporation or registration.

According to Saxena et al. (2020), the top five sectors with the highest number of startups recognized by the Department for Promotion of Industry and Internal Trade (DPIIT) since the inception of the initiative include IT Services (3443), Healthcare and Life Sciences (2063), Education (1766), Food and Beverages (1009) and Professional and Commercial Services (998).

Other Government Initiatives for Development of Incubation System in India 

Phase I (2008-2014)

1. Training-cum-Incubation Centres (TICs) by NSIC:
The National Small Industries Corporation Limited (NSIC), under the Ministry of Micro, Small & Medium Enterprises, established 45 Training-cum-Incubation Centres (TICs) between 2008 and 2012. These centres aimed to train aspiring entrepreneurs and equip them with the necessary skills to launch their ventures.

2. TIDE Scheme by MeitY:
The Ministry of Electronics & Information Technology (MeitY) launched the Technology Incubation and Development of Entrepreneurs (TIDE) Scheme in 2008 to promote innovation and support start-ups in the Information and Communication Technology and Electronics (ICTE) sector.
· Under the initial phase, 27 physical and 2 virtual TIDE centres were supported.

· In 2019, MeitY approved TIDE 2.0, targeting 51 centres, of which 41 centres have been approved so far.

3. IICPT Food Processing Incubation Centre:
The Indian Institute of Crop Processing Technology (IICPT), an autonomous body, established a Food Processing Business Incubation Centre at its Thanjavur campus in Tamil Nadu. In 2012-13, the centre conducted six technology transfer training programmes benefiting 3,893 individuals.

4. Scheme for Incubation in Apparel Manufacturing (SIAM):
Launched on a pilot basis in January 2014, SIAM was a demand-driven initiative designed to promote entrepreneurship in the apparel sector. It provided integrated workspaces and entrepreneurial ecosystems with plug-and-play facilities, significantly reducing operational and financial entry barriers for new businesses.

Phase II (2014-2020)

1. District-Level Incubation and Accelerator Programme:
A nationwide programme was launched to support the incubation of new ideas and facilitate acceleration for emerging entrepreneurs at the district level.

2. Credit Enhancement for SC Entrepreneurs:
To promote entrepreneurship among Scheduled Caste youth, the government allocated ₹200 crores, implemented via Industrial Finance Corporation of India (IFCI), for credit enhancement.

3. Start-up Village Entrepreneurship Programme (SVEP):
With an initial allocation of ₹100 crores, SVEP encouraged rural youth entrepreneurship by facilitating localized business opportunities and support systems.

4. Fund of Funds for Start-ups (FFS):
A ₹10,000 crore fund was established to promote venture capital investments in the MSME sector. It provides equity, quasi-equity, soft loans, and risk capital for start-ups to catalyse private investment.

5. Self-Employment and Talent Utilisation (SETU):
SETU was introduced as a Techno-Financial Incubation and Facilitation Programme, with an outlay of ₹1,000 crores, administered via NITI Aayog. It supports technology-driven start-ups and self-employment initiatives.

6. Shyama Prasad Mukherjee Rurban Mission (SPMRM):
300 Rurban clusters were proposed to function as rural growth centres, offering infrastructure and market access, aimed at boosting rural entrepreneurship and employment.

7. Tax and Policy Incentives:
· Exemption from service tax on services provided by BIRAC-approved biotechnology incubators (effective from April 1, 2016).

· 100% profit deduction for startups for 3 out of 5 years (2016-2019).

· Relaxation in conditions for carry forward of losses, provided the original promoter(s) continue holding shares.

· Extension of profit-linked deduction eligibility from 3 out of 5 years to 3 out of 7 years.

· Alignment of startup definition with DIPP norms and extension of incorporation eligibility to March 31, 2021 under Section 80-IAC.

· Proposal for a dedicated TV channel for startups under DD network, managed by startups themselves, to serve as a platform for promotion, investment and knowledge-sharing.

Phase III (2020-2021):

1. Involvement of Startups in Public Infrastructure Projects:
All government infrastructure agencies were directed to engage startups and youth for delivering value-added citizen services in public infrastructure.

2. Seed Fund Scheme for Early-stage Startups:
A seed fund initiative was launched to support ideation and product development in early-stage startups.

3. Tax Relief for Employees of Startups:
To ease the tax burden, employees of startups were allowed to defer tax payments for up to 5 years, or until they leave the company or sell their shares whichever is earlier.

4. Enhanced Tax Benefits for Startups:
100% profit deduction allowed for 3 consecutive years out of 7 years, extended to 10 years. The turnover limit for eligibility was increased from ₹25 to ₹100 crores.

State Government Initiatives under Startup India

In addition to central schemes, several state governments have launched their own incubation initiatives to promote innovation and entrepreneurship at the local level.
1. Assam: In collaboration with IIM Calcutta, the state established ‘The Nest’, offering services such as business mentoring, legal support, accounting assistance and investor access.

2. Kerala: Agri-business Incubator (ABI) at KAU, launched in 2012, promotes agri-market oriented entrepreneurship to enhance farmer livelihoods.

3. Himachal Pradesh: Approved 7 academic institutions to host incubators across sectors including IT, Engineering, Food Processing, Biotechnology and e-commerce.

4. Gujarat: Supported the establishment of iCreate (International Centre for Entrepreneurship and Technology) with a budget of up to ₹250 lakhs and CIIE at IIM Ahmedabad, both key incubators in the state.

5. Telangana: Launched T-Hub, a state-of-the-art 70,000 sq. ft. incubation centre at IIIT-Hyderabad which operates under a PPP model with ISB, NALSAR and industry stakeholders.

6. Andhra Pradesh: Developed the Sunrise Incubation Tower in Visakhapatnam, a 50,000 sq. ft. facility aimed at fostering technology startups using a ‘Bootup-Startup-Scaleup’ model.

Table 1: Successful agri-startup incubatees of Indian Council of Agricultural Research (ICAR) 

	Start-up
	Founder
	Year
	Product
	Incubatee

	Agri Life Biotech
	Dr. K. N. Unni
	2015
	Trichoderma based formulation for management of Phytopthora foot rot and slow wilt diseases of black pepper and rhizome rot of cardamom and ginger
	IISR, Calicut

	Arohan Foods Pvt. Ltd.
	Mr. Anabil Goswami, 

Mr. Ranapratap Brahma, 

Mr. Arindom Hazarika
	2011
	India's first pork integrator
	NRC on Pig, Rani

	BharatAgri
	Mr. Sai Gole, 

Mr. Siddharth Dialani
	2017
	Agricultural technology platform
	ABI-ICRISAT, Patancheru 

	BharatRohan
	Mr. Amandeep Panwar, Mr. Rishabh Choudhary
	2015
	ICT based decision support system enables identification of miniscule color changes occurring due to pest, disease and nutrient deficiencies in the plants
	NAARM, Hyderabad

	Codagu Agritech
	Dr. Chaitra Narayan
	2016
	Biocapsule technology for control of root knot nematodes, Trichoderma harzianum formulation to manage Phytophthora foot rot disease and plant growth promoting rhizobacteria (PGPR) for enhanced growth and vigour in black pepper respectively
	IISR, Calicut

	Hi 7 Agri Bio Solutions
	Mr. P. Nagendra Babu
	2014
	Micronutrient formulations for Arka Mango Special, Arka Banana Special and Arka Vegetable Special
	IIHR, Bengaluru

	Inner Being Wellness Pvt. Ltd.
	Mr. C. S. Jadhav
	2014
	Jowar flake, jowar flour, millet processing
	NAARM, Hyderabad

	Jharkhand Milk Products Pvt. Ltd.
	Mr. Rahul Agrawal
	2017
	Milk and milk products
	NDRI, Karnal

	KAD Bioresources Pvt. Ltd.
	Mr. Kundan Kumar
	2013
	Tradifo ~ A healthy, natural and tasty soya product
	IARI, New Delhi

	Krishi Biosys
	Mr. Sabu Thomas
	2011
	Biopesticide production (Trichoderma harzianum, Trichoderma viride, Pseudomonas fluorescens, Verticillium chlamydosporia, Paecilomyces lilacinus)
	IIHR, Bengaluru


(Ashwini, 2021; Sharma, 2021)
CONCLUSION
Technology Business Incubators (TBIs) in India have made significant strides over the past decade, with over 500 enterprises successfully graduating, contributing meaningfully to both local development and the broader national economy. Despite these accomplishments, TBIs continue to face persistent challenges most notably, limited post-incubation mentorship and resource constraints that restrict their ability to fully realize their potential. The long-term effectiveness and sustainability of incubators are inherently interlinked. A robust incubation process not only enhances the financial and organizational viability of TBIs but also improves the quality and outcomes of the support provided to start-ups. Conversely, sustained institutional backing and financial investment are essential to reinforce and expand incubation capabilities. Looking ahead, a strategic focus on the following areas will be critical to unlocking the full potential of TBIs and advancing innovation-led, inclusive economic growth viz. Capacity building for incubator management teams and support staff, Continuity in mentorship and post-incubation support for graduated startups, Robust performance evaluation frameworks to monitor impact and guide improvements. By addressing these areas, TBIs can evolve into more resilient and impactful institutions that serve as key enablers of India’s innovation ecosystem.
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