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ABSTRACT 

	Honey production and apiculture are emerging as an important agribusiness in India, with meaningful contributions to rural livelihoods, crop pollination, and export earnings. This paper offers a comprehensive overview of the sector by examining production trends, beekeeping practices, regional patterns, and market dynamics across India’s varied agro-climatic zones. Drawing on government statistics, industry reports, and academic studies, we discuss forage management, floral calendars, migratory beekeeping, and the role of biodiversity; contrast traditional and modern hive technologies; and map the value chain from on-farm harvesting through processing, packaging, and branding. Our analysis shows that national honey output has roughly doubled since 2011–12 (from ~64,000 MT to ~133,000 MT in 2020–21), with Uttar Pradesh alone accounting for significant level of production, while exports rose to approximately 74,413 MT (₹1,221.17 crore) in 2021–22. Despite these gains, the sector remains constrained by weak value-chain structuring, inconsistent quality control and traceability, widespread adulteration, and limited market access for many small producers. We also highlight honey’s role as a valuable non-timber forest product (NTFP) that can bolster tribal and rural incomes if better organized. The paper concludes that India’s “sweet revolution” is achievable, but will require coordinated policy action, strengthened quality systems, and targeted value-chain interventions to convert production gains into stable, equitable agribusiness opportunities.	Comment by gede sedana: It should be added the method of analysis 	Comment by gede sedana: It should be added the beekeeping practices; regional patterns
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1. INTRODUCTION 

Beekeeping (apiculture) is both an ancient practice and a modern agribusiness in India. Honey and other hive products (beeswax, pollen, royal jelly, propolis) serve medicinal, nutritional, and commercial purposes. At the same time honeybees provide critical pollination services for agriculture. Studies indicate that animal pollinators (especially honeybees) are vital for a large share of global food production and substantially improve both yield and quality for many crops. Insect pollination commonly increases crop yields by substantial margins (often in the range of ~18–71% depending on crop and context), and that pollination benefits apply across many fruits and oilseeds [1,2]. In India, honeybees pollinate nearly 90 major crops which significantly enhances the production and farm incomes [3]. As of 2023, India ranks among the world’s top honey producers with annual production around 133,000 metric tonnes (MT). Nevertheless, the industry has yet to reach its full potential. Despite India’s rich floral biodiversity and diversified agro-ecologies, apiculture remains underdeveloped in many regions. Historical neglect and lack of awareness kept traditional honeyhunters reliant on wild (untamed) bees, while modern beekeeping efforts only expanded in recent decades [6]. Current policies (e.g., National Beekeeping and Honey Mission, launched 2021) now aim to spark a “sweet revolution” by promoting scientific beekeeping and linking honey to broader agri-value chains [3].
This paper adopts an agribusiness perspective to analyze India’s honey sector. We investigated production and consumption trends, cultivation practices, regional variations, and value-chain dynamics. The research relies on recent data (post-2015) from government sources, industry publications, and research. We pay particular attention to forage management and floral calendars (how bees find nectar year-round), migratory beekeeping (seasonal movement of colonies), and the role of floral and bee biodiversity. We contrast traditional methods (e.g., native bee species and forest harvesting) with modern apiculture (introduced species, improved hives, processing). The analysis covers quality and standards issues (such as adulteration and certification), processing/packaging methods, branding, and export markets. We highlight top honey-producing states (Uttar Pradesh, Punjab, West Bengal, Maharashtra, Tamil Nadu, etc.), noting regional specialty honeys and their market potential. Government programs (e.g., KVIC’s Honey Mission, NBHM, TRIFED initiatives) are reviewed. Finally, we assess honey’s economic potential as a non-timber forest product (NTFP) and its contribution to rural livelihoods and export trade. The paper concludes with recommendations for strengthening this sector.
The scientific literature on Indian apiculture has grown in the past decade, reflecting policy interest and market growth. Recent reviews and case studies emphasize the multifaceted role of honeybees in India. Bee pollination has been shown to dramatically improve crop yields across the country, underlining apiculture’s agro-economic importance [1,2,4]. At the same time, multiple studies document that India’s honey value chain is largely informal and unstructured: most honey is produced by small beekeepers (often family-run) who operate as their own distributors, with minimal value addition [3,6]. This contrasts with organized practices in some countries, and results in quality and traceability problems.
Surveys and reports indicate robust growth in production. The Indian Council of Agricultural Research reported that honey production nearly doubled over 2011–12 to 2020–21 (from ~64,000 MT to ~133,000 MT), driven by increased apiary activity and expanded beekeeping colonies. Major producing states were identified as Uttar Pradesh, West Bengal, Punjab, Bihar and Rajasthan. 
On cultivation practices, research highlights the rich diversity of Indian flora and bee species. There are at least five honeybee species in India: the native Apis cerana, Apis dorsata (giant rock bee), Apis florea (dwarf bee), stingless bees (e.g., Melipona sp.), and the introduced Western honeybee Apis mellifera [3,5]. Wild honey is harvested mainly from A. dorsata, A. cerana, and A. florea in forests, while apiculture (cultivated beekeeping) predominantly uses A. mellifera colonies. Traditional honey gatherers in tribal communities (e.g., Nilgiri tribes) emphasize non-destructive harvests and reverence for bees. In contrast, modern apiculture relies on movable-frame hives (like Langstroth or KVIC hives) and management practices. Studies note rising interest in scientific approaches (disease control, supplemental feeding) and even technology applications (IoT sensors, mobile apps) for hive monitoring [6].
Value-chain analyses underline that most value addition is minimal. A recent value-chain study of Rajasthan pointed out that the honey value chain is not explicitly developed for revenue growth, leading to inefficiencies. Beekeepers often sell raw honey at local markets for low prices, lacking branding or bulk marketing. This contrasts with India’s per-capita consumption (~20g/year) which is very low compared to Europe (0.5–1.7 kg). Thus, analysts see significant untapped potential both domestically and for exports, if supply chains can be improved and standards met [6].Literature on policy and development finds mixed results. Government programs (National Beekeeping and Honey Mission of 2021) aim to boost beekeeping as an allied activity to farming. 

2. material and methods 

This paper is based entirely on secondary sources. We conducted a literature and data review, gathering information from government databases, industry reports, academic journal articles, and news media (especially recent sources post-2015). Key data points were drawn from official publications (NBB, APEDA, PIB press releases) and peer-reviewed studies. Informal publications (e.g. industry blogs, NGO case studies, Mongabay) were also used when they provided relevant facts or examples, with careful cross-checking against authoritative sources. Data trends (production statistics, export volumes) were compiled from these sources. We emphasized the latest available statistics (up to 2021–22) and recent qualitative insights (e.g. new policies, climate impacts). No primary data or fieldwork was undertaken.	Comment by gede sedana: Describe the data analysis employed to have better discussion and conclusion

3. results and discussion

3.1 Honey Production and Major Producing Regions
India’s honey production has witnessed remarkable growth over the past decade. According to the Indian Council of Agricultural Research (ICAR), national output increased from approximately 64,000 metric tonnes (MT) in 2011–12 to around 133,000 MT in 2020–21, positioning the country among the leading global producers, ranked about seventh worldwide [8]. The distribution of production, however, is highly concentrated in a few states. The analysis of production data reveals that two states—West Bengal (16.14%) and Uttar Pradesh (17.64%)—each contribute more than 15 percent to the national honey output, whereas Punjab (13.89%) and Bihar (12.61%) account for approximately 12 to 13 percent of the total production [9] Collectively, these four states account for more than 50 percent of India’s honey production. Beyond these leading producers, states such as Rajasthan, Madhya Pradesh, Himachal Pradesh, Andhra Pradesh, Karnataka, Assam, Tamil Nadu, and Maharashtra also contribute to the sector, albeit with relatively smaller shares. 
The distribution of honey production in India closely reflects regional geography and climatic conditions. The northern Indo-Gangetic plains, particularly Uttar Pradesh, Punjab, and Bihar, benefit from the seasonal flowering of mustard and litchi, which provides abundant nectar sources during spring and summer. In contrast, the fertile deltaic regions of West Bengal support multi-floral honey production due to diverse agro-ecological conditions. The eastern and central plains contribute through crops such as rapeseed, sunflower, and mustard [10]. Maharashtra, however, presents a distinct case: its honey originates largely from the Western Ghats and Deccan plateau, relying on wild forest flora such as karanj, neem, eucalyptus, and mango blossoms rather than commercial crops. Tamil Nadu similarly produces honey derived from forest and plantation sources, including rubber and acacia. This broad ecological diversity, spanning from the Himalayan foothills to the tropical south contributes to India’s wide variety of honey types and qualities.
Domestic consumption of honey has been rising, though it remains low by international standards. Currently, about half of the country’s production is consumed domestically, while the other half is exported [8]. Per capita consumption stands at roughly 20 grams per year [13] which is minimal when compared to levels in Western nations, where average consumption ranges between 0.5 and 1.7 kilograms. This disparity highlights significant untapped potential for growth in the domestic market. A temporary decline in exports—nearly 50 percent in 2020–21—helped increase local availability, potentially stimulating domestic demand. Nevertheless, exports remain a critical driver of the sector. In 2021–22, India exported approximately 74,413 MT of honey, valued at ₹1,221.17 crore. The United States continues to be India’s most important trading partner, importing nearly 44,800 MT in 2020–21, [7] followed by key markets such as Saudi Arabia, the United Arab Emirates, Bangladesh, and Canada. Collectively, these flows position India among the world’s top ten honey exporters. 	Comment by gede sedana: It is better to have table presenting the trends of production and consumption
3.2 Beekeeping Practices and Agro-Climatic Zones
Honey cultivation in India is highly heterogeneous, shaped by diverse climatic conditions and floral resources across regions. This variability directly influences forage availability, colony management practices, and honey yields. To address such complexity, apicultural research and extension agencies have emphasized the “floral calendar” approach, which maps the flowering periods of major nectar- and pollen-bearing plants to guide beekeepers on the optimal placement of colonies [12]. A study supported by the Department of Science and Technology (DST) and conducted by the Central Bee Research and Training Institute (CBRTI), Pune, demonstrated significant inter-state variation in floral calendars. For instance, states in North and North-West India—such as Punjab, Haryana, and Uttarakhand—benefit from nearly nine months of continuous bloom, owing to successive agricultural crops combined with wild flora. Bees in these regions can forage on mustard, litchi, acacia, and other species from winter through autumn. In contrast, intensively cultivated plains like Bihar and Uttar Pradesh experience distinct “dearth” periods between major crop seasons, necessitating colony relocation to forest areas or alternative cropping belts to sustain nectar flow [11].	Comment by gede sedana: Make the clear practices of beekeeping starting from the beginning to the harvest process
To cope with such seasonal gaps, migratory beekeeping has emerged as a dominant strategy. Beekeepers transport colonies by truck or rail to follow sequential peaks in blossom availability. For example, Assam’s mustard-belt beekeepers move their hives seasonally to pollen-rich sites, while those in Karnataka and Tamil Nadu frequently shift colonies to sunflower, safflower, cotton, and sesame fields. In northern India, hive movement often follows the spring rapeseed, summer litchi, and khair (acacia) bloom sequence. In the east, seasonal nectar sources include sunflower, marigold, and mango. Beekeepers from Kashmir commonly transport colonies southward in winter, particularly to Rajasthan and Gujarat, to capitalize on warmer climates and new flowering cycles—all generally executed at night for minimal disturbance [14]. Recognizing the importance of this practice, the National Beekeeping and Honey Mission (NBHM) has launched specialized training programs on migratory beekeeping, including colony handling and transportation, to enhance productivity.
Forage management further entails proactive colony support during dearth periods, typically in monsoon and winter. Beekeepers often rely on supplemental feeding, using sugar syrup and pollen substitutes, and maintain “trap-frames” to preserve pollen reserves for later use. The FAO defines a floral calendar as a systematic schedule of blossom periods for key forage plants, enabling more efficient colony placement [11]. In India, CBRTI has compiled state- and district-level floral calendars that highlight the necessity of integrating forestry and agroforestry with cultivated crops, as cropland alone cannot sustain bees year-round [12; 11]. Consequently, honeybees in India forage on a mosaic of agricultural crops, fruit trees, spices, and natural forests. Out of the 87 pollinator-dependent crops in the country, 62 provide nectar, pollen, or both—including oilseeds like sunflower, sesame, and safflower; pulses such as gram and lentil; spices like cumin, cardamom, and cinnamon; and fruits such as mango, litchi, and citrus. This remarkable diversity of forage resources not only sustains honeybee populations but also underpins India’s polyfloral honey production, thereby enhancing both productivity and product diversity [11].
3.3 Role of Biodiversity in Honey Production
India’s exceptional biodiversity—both in bee species and flowering plants—forms the foundation for its wide range of distinctive honey varieties. Beyond the five major managed bee species, the country’s forests and diverse ecosystems provide unique nectar sources that give rise to specialty honeys. Many of these are harvested by tribal communities using traditional and sustainable methods. For instance, tribal groups in the Nilgiris of Tamil Nadu collect Mullai (from forest trees) and Puthu Then (cave honey), [15] while communities in Northeast India gather Nagaland raw honey as prized local products. Recognizing their value, the government’s Tribes India initiative has begun marketing a range of such wild and monofloral honeys, including “Rockbee Honey” from Himalayan cliff bees, Khamri and Nagaland raw honey from the Northeast, tulsi and karanj honey from Jharkhand, and spice-infused honeys from Karnataka and other regions. These products often fetch premium prices in the market because of their unique origins and perceived health benefits [16].
The role of biodiversity goes beyond creating specialty honey varieties—it is also essential for sustaining bee populations themselves. Forests, hedgerows, and other natural habitats serve as critical pollinator resources during crop off-seasons. As bee colonies cannot survive year-round in cultivated landscapes alone unless supported by integrated systems of agriculture, agroforestry, and social forestry [17]. During the periods between major crop blooms, colonies often depend on forest areas for nectar and pollen. This highlights the importance of maintaining ecological corridors such as riverine forests, sacred groves, and roadside flowering trees alongside agricultural fields. Policymakers are beginning to acknowledge this need; for example, the National Beekeeping and Honey Mission (NBHM) now funds the planting of melliferous tree species as part of its broader support for apiculture. Such measures not only strengthen honey production but also help conserve India’s unique biodiversity.
3.4 Traditional versus Modern Beekeeping
Beekeeping in India has a long history, shaped first by traditional practices and later by the introduction of modern methods. For centuries, tribal communities such as the Irulas and Kattunaickers relied on indigenous knowledge to harvest honey sustainably. They used smoke from forest herbs to calm bees, collected seasonal honey in pots, and followed rules such as leaving a portion of brood and honey to ensure colonies could regenerate for the next season. Native bee species like Apis cerana and wild bees such as Apis dorsata and Apis florea were central to these systems [15].
The transition toward organized beekeeping began in the 19th and 20th centuries, when the Khadi and Village Industries Commission (KVIC) promoted the use of fixed hives for Apis cerana and later introduced Apis mellifera, a species more suitable for large-scale honey production. Today, modern apiculture in India often involves movable-frame box hives such as the Langstroth or KVIC models, which allow systematic management [18]. Beekeepers using these methods employ specialized equipment like smokers, wax molds, and queen excluders, and they routinely inspect hives, control diseases (e.g., using acaricides for mites), and provide supplemental feeding with sugar syrups or protein substitutes during scarcity. Some progressive practitioners also use demonstration hives in training programs or pool resources to invest in centrifuges, filters, and other extraction equipment.
The contrast between traditional and modern approaches is striking. A forest-based apiarist may harvest just a few kilograms of honey each year, primarily for household use or small-scale sales, while a commercial beekeeper managing dozens of hives with modern equipment can produce honey at a much larger, market-oriented scale. Yet traditional honey gathering continues to hold economic significance, especially for rural and tribal communities. In Maharashtra, for example, forest dwellers still harvest chestnut and Ghont (acacia) honey from cliffs, climbing with ropes and using smoke—a demanding skill that provides vital cash income without requiring farmland or expensive inputs.
Recognizing this duality, government institutions are increasingly working to integrate traditional knowledge with modern science. The Central Bee Research and Training Institute (CBRTI) has even initiated pilot projects promoting stingless bee (Melipona) rearing in Maharashtra, aiming to diversify rural incomes and expand sustainable beekeeping practices [19]. As a result, the sector today remains highly mixed: many rural beekeepers rely on simple frame hives and limited technology, while larger, export-oriented producers adopt advanced techniques to meet international standards.	Comment by gede sedana: Add the advantages and disadvantages of the traditional and modern beekeepings 
3.5 Value Chain, Processing, and Packaging
The honey value chain in India is highly fragmented and remains only partially organized. At the production stage, there were about 1.93 million registered bee colonies in 2021–22, managed by roughly 12,700 registered beekeepers [7]. Most of these are smallholders who not only maintain the hives but also carry out basic processing. After harvest, honey is sold either directly to consumers, through local traders, or to small processors. However, as several studies highlight, the value chain is still largely unstructured. Producers often handle multiple stages themselves, and in many cases, there is limited attention to quality control. Honey sold through informal channels is often of substandard quality because of inadequate filtration and poor hygiene practices. Formal processing units—usually run by cooperatives or small businesses—tend to perform only basic steps such as straining and heating. More advanced processing techniques, such as pasteurization and ultra-filtration, are applied inconsistently. While some commercial operators use centrifuges and fine filters to produce export-quality honey with higher clarity, many small-scale producers continue to rely on simple coarse cloth filters. Packaging is typically limited to glass jars or PET bottles, often with generic or unbranded labels. 	Comment by gede sedana: Add the figure presenting the value chain from the producers to the consumers	Comment by gede sedana: Make the figure presenting the process of honey, and its packaging
On the demand side, consumer interest is rising, particularly among urban, health-conscious buyers. Premium, single-origin, and organic honeys are becoming more visible in retail outlets. At the same time, concerns about adulteration remain widespread. Investigations have shown frequent use of cheap sweeteners such as glucose or high-fructose corn syrup, which undermines both consumer trust and export credibility. Many Indian brands have recently failed in purity tests [20]. Indian honey exporters have also faced international scrutiny: shipments to the European Union were rejected in the past due to antibiotic residues, such as tetracyclines, found in samples [21]. The absence of a reliable hive-to-bottle traceability system makes it difficult for consumers to be assured of purity and authenticity. Although the Food Safety and Standards Authority of India (FSSAI) has established quality norms relating to moisture, ash, and sugar content, enforcement on the ground is inconsistent. These challenges continue to constrain the growth and global competitiveness of India’s honey sector.
3.6 Branding and Marketing
Branding in the Indian honey sector is still at a relatively early stage but is gradually gaining momentum. Broadly, most honey sold in the country can be categorized into three types: multi-floral honey from mixed floral sources, monofloral varieties such as eucalyptus, mustard, or litchi honey, and wild or forest honey collected from natural habitats. Yet, large-scale and coordinated branding efforts are only a recent development. 	Comment by gede sedana: Add some brands of honey in this study
On the domestic retail front, supermarkets are increasingly marketing “pure” and “organic” branded honeys, often certified or even imported, which has created competitive pressure for Indian producers to improve standards. The growth of e-commerce platforms has further enabled smaller and niche producers to reach consumers directly with specialty products such as forest honey, tribal honey, or single-flower varieties, often marketed as premium and artisanal.
At the grassroots level, branding is also being driven through agriculture-based clusters and Farmer Producer Organizations (FPOs). Under initiatives like the National Beekeeping and Honey Mission (NBHM) and TRIFED, various Honey Producer Organizations have been set up in different states. These groups aim to develop collective brand identities for honey produced by tribal and smallholder communities, helping to improve both market visibility and farmgate prices. The corporate sector has also shown growing interest: several FMCG and pharmaceutical companies now market branded Indian honeys, often highlighting their indigenous origins—such as tulsi or neem honey—as distinctive selling points. Together, these efforts indicate that honey branding in India is gradually evolving from fragmented, small-scale efforts toward more structured and competitive market positioning.
3.7 Export Opportunities and Market Dynamics
India has considerable export potential for honey, driven by the growing global demand for natural sweeteners. In recent years, shipments have expanded rapidly, with exports of nearly 60,000 metric tonnes in 2020–21 and about 74,400 metric tonnes in 2021–22. The United States remains the dominant buyer, accounting for close to three-quarters of India’s honey exports in 2020–21 [22]. Other important destinations include Saudi Arabia, the United Arab Emirates, and Bangladesh, where honey is valued both as a food ingredient and for its perceived health benefits. 	Comment by gede sedana: Make a table to show the amount of honey exported
Despite these gains, the export market is not without challenges. International buyers, particularly in Europe and North America, now require strict compliance with quality standards such as NMR testing and antibiotic-free certification. India has struggled in this area, facing repeated rejections of shipments in the EU due to residues and contamination. Structural issues also limit competitiveness: unlike sugar or rice, honey production is highly fragmented, making it difficult to achieve large-scale efficiencies. Moreover, India faces stiff competition from leading exporters such as China, Argentina, and Ukraine [23], which dominate global markets with cheaper bulk honey. At the same time, Indian wild and monofloral honeys—such as Sidr and chestnut varieties—are recognized as premium products and can command higher prices in niche and organic markets. APEDA has highlighted that rising global interest in health foods, accelerated during the COVID-19 pandemic, has further boosted demand for honey worldwide.
Within India, domestic demand is also increasing, though from a relatively low base. Urban consumers, particularly in higher-income groups, are showing greater preference for branded honey for both dietary and medicinal use. However, honey remains price-sensitive, as it is still relatively expensive compared to other sweeteners, restricting wider consumption. Nutrition studies suggest a shift in consumer behavior: honey is no longer seen only as a traditional remedy for ailments or a religious offering but is increasingly used as a gourmet ingredient in beverages, baked goods, and health-conscious diets. The government’s “Sweet Revolution” campaign seeks to harness this growing interest, positioning honey as both a nutritious food and a value-added agricultural product. 
3.8 Policies and Government Initiatives
Government support has been a major catalyst in the recent expansion of India’s honey sector. Launched in early 2021, the National Beekeeping and Honey Mission (NBHM) — with an outlay of ₹500 crore over three years — seeks to modernize apiculture by developing honey clusters, enhancing productivity and quality, and strengthening export capacity [24]. A dedicated mini-mission finances scientific beekeeping practices, equipment, and demonstration units. Operating under the broader Atmanirbhar Bharat agenda, NBHM emphasizes self-help by funding Beekeeping Resource Centres, demonstration farms, training programs, and the promotion of Good Beekeeping Practices through statutory bodies such as the NBBoard.	Comment by gede sedana: Is there any particular regulation about honey development  
Complementing NBHM, the Khadi & Village Industries Commission (KVIC) also plays an important role. It supplies low-cost inputs—bee boxes, nucleus colonies, and starter kits—alongside training to spur grassroots adoption. KVIC’s field interventions illustrate how modest, targeted inputs can catalyze local uptake. However, practitioners and analysts caution that these distribution drives sometimes lack sustained follow-up—particularly in market linkages, working capital, and post-distribution technical support.
A range of other institutions also contributes to sectoral development.  Central Bee Research and Training Institutes undertake R&D activities, while TRIFED works to integrate tribal forest honey gatherers into formal markets by forming Honey Producer Organizations and linking them to procurement and value-addition initiatives. At the state level, agriculture departments and universities promote bee-friendly crops, provide scientific hives, and deliver training to farmers; APEDA focuses on export promotion through quality improvement and branding campaigns. Despite these multiple efforts, key policy gaps persist. The value chain remains fragmented, enforcement against adulteration is uneven, and coordinated interventions that tie beekeeping to credit, market infrastructure, and integrated landscape management are still inadequate. 
3.9 Challenges: Quality, Adulteration, Climate and Market Access
India’s honey sector faces several serious, interlinked challenges that constrain growth and marketability. Foremost among these are quality and adulteration problems: regulatory investigations continue to uncover honey mixed with cheap sweeteners (glucose syrups, inverted sugar, starch) on the domestic market, while export consignments have at times been rejected because of antibiotic residues and atypical sugar profiles. Increasingly strict buyer requirements—such as NMR profiling and antibiotic screening—expose these weaknesses, and the absence of a “hive-to-bottle” traceability system makes it difficult to identify and punish the source of contamination. Although national standards and accredited testing laboratories have been established, enforcement remains uneven.
Environmental and biological threats compound the quality problem. Climate variability (untimely rains, heat waves) disrupts flowering calendars and reduces nectar flows; pesticide exposure from agricultural fields contributes to colony stress, absconding and higher mortality; and disease agents and pests (notably varroa mites and Nosema) cut productivity. While the global phenomenon of colony collapse disorder (CCD) is not well documented in India, beekeepers do report frequent hive losses and reduced colony vigor. Habitat loss and the spread of monoculture cropping further shrink forage diversity, creating seasonal “dearth” periods that undermine year-round colony survival.	Comment by gede sedana: Add the alternative efforts done to anticipate the challenges 
Market-access and infrastructure gaps add a third layer of constraint. Many rural beekeepers lack basic processing and storage facilities, reliable transport, and access to certified testing or branding services; as a result, middlemen often capture a large share of the margin. Certification is expensive or unknown to small producers, effectively closing premium markets to them. Cooperative and collective marketing models remain limited compared with sectors such as dairy, and state subsidies tend to focus on hive distribution rather than sustained market development and post-harvest support. Cheap or adulterated imports have also depressed local prices in some periods, further squeezing small producers—the real farmgate price for raw forest honey can be very low in parts of the country.
4. Conclusion
India’s honey sector stands at an important turning point. Rich biodiversity, renewed policy attention, and rising demand at home and abroad have combined to drive production and strengthen agribusiness linkages such as FPOs and honey clusters. Beekeeping is increasingly seen as a low-cost, high-value livelihood that can diversify rural incomes, support pollination services for crops, and promote more sustainable land use.	Comment by gede sedana: Make this conclusion to answer the objectives of this study
At the same time, significant gaps remain. The value chain is still largely informal and fragmented, and quality control, traceability, and standards enforcement are uneven—constraints that directly limit export potential and consumer confidence. Institutional support exists but must become more coherent and long-term: farmers need market linkages, collective marketing structures, finance and insurance, and continued technical training rather than one-off input distributions. Building climate resilience through forage diversification, habitat conservation and targeted research on pests and diseases is also essential.
Looking ahead, a pragmatic strategy would combine consolidation of supply chains with targeted support for regional strengths. Core producing states such as Uttar Pradesh, Punjab and West Bengal will remain volume drivers, while forest and tribal belts (for example in Maharashtra and Tamil Nadu) offer high-value niche opportunities in wild and monofloral honeys. If policymakers and private actors can tighten quality systems, scale up producer collectives, and link producers more directly to premium markets, India can transform its honey sector into a truly competitive, sustainable, and inclusive agribusiness.
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