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Value Chain Analysis of Mango in India: Production, Post-Harvest Management, Processing, and Marketing Dynamics
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ABSTRACT 
	Mango (Mangifera indica L.), India’s national fruit and a vital tropical crop. India contributes over 50% of global mango production, with Gujarat ranking sixth among producing states. This study explores the mango value chain from pre-production to consumption, emphasising its economic significance. It begins with the botanical and nutritional value of mangoes in both global and Indian contexts. Key stages include input supply, cultivation, harvesting, post-harvest handling, processing, marketing, and export. Stakeholders such as farmers, contractors, cooperatives, processors, and retailers play crucial roles. The study highlights cultivation costs, storage needs, post-harvest losses, and marketing efficiency. Processing adds value through products like jam, pickles, and jelly, enhancing shelf life and farmer income. Institutional support from APEDA, NHB, CISH and schemes like Operation Greens strengthen the sector. Efficient value chain management is essential for boosting farmer income and ensuring sustainable mango growth. The paper emphasises the importance of an efficient value chain for maximising farmer income, optimising mango production and minimising losses. Overall, this review provides valuable insights for stakeholders in the Indian mango industry.
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1. INTRODUCTION

Mango (Mangifera indica L.) is one of the ancient fruits of India. It belongs to the family of Anacardiaceae. It is a native of the Indio-Burma region. In the Indian sub-continent, it has been cultivated for over 4,000 years. The name mango is derived from the South Indian Malayalam word 'Manga', which the Portuguese adopted as 'Mango'. Among the trees, attention was given to economic trees, mainly the fruit trees, due to their capacity to provide rural communities with edible fruits with market value. This is the case of the mango tree (Mangifera indica L.), one of the major fruits produced and consumed in the world, mainly in the tropics and subtropics, and used as a supplement to sustain food and nutritional security (Arinloye et al., 2017; Mesay, 2017). Among the tropical fruits of the World, mango is the most popular, and it has been rightly described as ‘King of Fruits’. Mango is also known as the national fruit of India and the national tree of Bangladesh. In India, about 1500 varieties of mango are grown, including 1000 commercial varieties, as stated by Yadav and Singh (2017). This fruit is a valuable source of essential nutrients such as potassium, phosphorus, and magnesium while also being an excellent reservoir of vitamin A and Vitamin C (Rajan, 2021). India's contribution to global mango exports remains relatively small due to high domestic demand. Key exporters in the global mango market include Mexico, India, Thailand, and Brazil. In 2023, India saw a notable 19 per cent rise in mango exports, totalling around 1.2 million metric tons (Nethravathi et al., 2025).
Mango is grown in an area of 5.58 million hectares of area in the world. India is the largest producer of mangoes, with 46.02 per cent and 45.88 per cent of the total world area and production, respectively. Key mango-producing states include Andhra Pradesh, Uttar Pradesh, Karnataka, Odisha, Maharashtra, and Telangana. With a rich history of cultivation, India boasts approximately a thousand mango cultivars. Notable varieties like Dasheri, Langra, and Chausa thrive in the northern regions, while Alphonso and Kesar are popular in the Deccan Plateau and Western regions. South India is known for Totapuri, Neelam, Mallika, Amrapali and Benishan varieties (Ravi et al. 2023). Value Chain Analysis is a valuable instrument to figure out how the greatest possible value of a product can be created
for its final consumers (Teyung & Luitel, 2023; Barmon et al.,2025; Uddin et al., 2022). This study aims to explore the mango value chain from pre-production to consumption, emphasising its economic significance. 

2. GLOBAL SCENARIO OF MANGO

The mango market size has grown strongly in recent years. It will grow from USD 67.4 billion in 2024 to USD 71.98 billion in 2025 at a Compound Annual Growth Rate (CAGR) of 6.8 per cent. This growth is due to a rise in disposable income, consumer preference toward mango-flavoured drinks and emerging market growth. According to FAO estimates, further market grows from USD 71.98 billion in 2025 to USD 97.82 billion in 2029 at a CAGR of 8 per cent. On the production side, global mango production was 60.5 million metric tonnes (Oganja et al., 2024; Bani et al., 2025; Ghadiya & Maheta, 2018).                     
According to FAO (2024), India dominated the global mango production with a massive 50 per cent share (25 million metric tons), which was half of the total world production. China and Indonesia were in second position with a 9 per cent share in the world, with 3.8 million metric tons and 3.6 million metric tons production. Then Pakistan, 7 per cent, followed by Mexico, Brazil, Malawi, Thailand, Bangladesh and Vietnam. 
According to the global trade and export data, mango exports during the year 2024–25 reached a total value of USD 1.66 billion. Mexico was the biggest mango exporter in the world with total export worth USD 605 million in 2024, followed by Thailand. Brazil and Peru were in third and fourth position. India was the fifth major mango-exporting country with USD 160 million in export in 2024 (Bharodia et al. 2025). Globally, the top three importers of mangoes are the United States, the United Kingdom and Singapore. 

3. INDIAN SCENARIO OF MANGO

Mango is not only the national fruit of India, but also a major commercial crop that contributes to the national economy. India ranks first in global mango production and fifth largest exporter of mango in the world. In India’s total fruit production share of mango is 22 per cent, as outlined by NHB, 2024. As per the data of CMIE (2024) area under mango cultivation increased by 1.14 per cent per year during 2019–20, the production declined to 20,264.90 thousand tonnes due to unseasonal rainfall, extreme temperatures, and cyclonic disturbances affecting major mango-growing regions. In 2023–24, production again increased to 22,398.20 thousand tonnes, showing recovery and growth in the sector. 
In 2023-24, Uttar Pradesh was the leading producer with 5,990.50 thousand metric tonnes, contributing 25.76 per cent share in India’s total production. Andhra Pradesh was another major player in India’s mango production, with 4,985.30 thousand metric tonnes, followed by Bihar and Karnataka. Gujarat was in fifth position with 1,115.10 thousand metric tonnes of mango production (CMIE, 2024).
India was also a prominent exporter of Fresh Mangoes to the world. The country has exported 32104.09 MT of fresh mangoes to the world during the year 2023-24. The top importer of Indian mangoes was the United Arab Emirates, followed by the United Kingdom then Nepal, the United States and Qatar (APEDA, 2024).

4. VALUE CHAIN ANALYSIS OF MANGO

FAO define value chain as “The full range of activities which are required to bring a product or service from conception, through the different phases of production, delivery to final customers and final disposal after use.” Value Chain Analysis enables us to track the movement of a specific product through the value chain involving different actors who add value to the product in both monetary and quality terms (Elvira, 2016).

4.1 Mango value chain at the pre-production stage 
At the pre-production stage input-wise analysis showed that human labour constituted the highest expenditure among all operational cost components, accounting for about 41.86 per cent (Rs. 32,669.78/ha) of the total cost of cultivation. Expenditure on manures and fertilisers ranked next, accounting for 16.62 per cent (Rs. 12,976.07/ha), followed by plant protection cost (7.48 per cent, Rs. 5,839.18/ha) and machine labour (5.93 per cent, Rs. 4,633.80/ha). The interest on working capital and irrigation charges contributed around 4.52 per cent of the total cost of cultivation of mango. In the fixed cost category, the rental value of land formed the major share (about 12.00 per cent), followed by interest on fixed capital (3.58 per cent, Rs. 2796.15) and depreciation (0.83 per cent, Rs. 651.93). Overall, Rs.78029.69 was found for an average cultivation cost per hectare. The total cost of cultivation increased with farm size, ranging from Rs. 75,291 per hectare for small farms to Rs. 80,051 per hectare for large farms because larger farmers used more inputs, machinery, and hired labour to manage the expanded area efficiently and also used greater quantities of fertilizers, manures, and plant protection chemicals to maintain productivity across a bigger area analyzed (Savaria et al., 2020). 
The gross income was highest for the large farmers (Rs. 2,07,435.91), followed by medium (Rs. 2,05,433.36) and small (Rs. 1,89,779.25) farmers. The average yield per hectare of mango orchard has been achieved at Rs 780.55 and rises as farm size increases because of higher yields in place of the farm costs. The B: C, which indicates the profitability of investment, was observed to be 2.58 at the overall level. Among the size of holding, the B: C ratio was highest in the medium size group (2.64) compared to large (2.59) and small (2.52) farmers (Savaria et al., 2020). 

4.2 Mango value chain at the post-production stage
Post-harvest management of mango involves trimming, sorting and grading, post-harvest disease control, packaging, storage, transportation and marketing to preserve quality and extend the shelf life after harvest (Patel et al., 2019).
Sorting and grading: Sorting is the initial step of separating the mangoes based on individual characteristics such as size, shape, colour, and damage. Grading is the process of classifying mangoes based on quality standards, consistent market presentation and pricing. 
Post-harvest disease control: Anthracnose and stem end rot are the two most common post-harvest diseases of mangoes. These two diseases cannot be detected at the green stage; it appear only when the fruit starts ripening. Hot water treatment is the most effective method for the control of post-harvest diseases. In this method, mature green mangoes are dipped in hot water at 52-55°C for 5-10 minutes. 
Packaging: Wooden boxes are commonly used for the packaging and transportation of mango fruits. The Central Institute for Subtropical Horticulture, Lucknow, has designed and developed corrugated fibre board boxes of 5 kg and 10 kg capacity for packing and shipping of mango fruits.
Storage: Storage is essential for extending the shelf of mango. Unripe Mangoes Should be kept at room temperature for 4-10 days. Ripe Mangoes should be stored in a refrigerator for 5-6 days. Controlled Atmosphere (CA) Storage of Mangoes: Controlled atmosphere storage helps to extend the shelf life of mangoes up to 4-6 weeks by regulating Oxygen (O₂), Carbon dioxide (CO₂), temperature, and humidity to slow down ripening and reduce spoilage. Table 1 data given about Controlled Atmosphere (CA) storage conditions for mango. Mango requires 10 to 13 °C temperatures, 85 to 90 per cent relative humidity, 3 to 7 per cent Oxygen (O₂) and 5 to 8 per cent Carbon Dioxide (CO₂) Level stated by NBH (2024).

Table 1. Controlled atmosphere storage conditions for mango  
	Temperature
	10–13°C (Varies by variety)

	Relative Humidity
	85–90%

	Oxygen (O₂) Level
	3–7%

	Carbon Dioxide (CO₂) Level
	5–8%


Temperature-Celsius, Relative Humidity, O₂ Level, CO₂ Level -Percentage
Post-harvest Losses: The post-harvest losses in mango at the farm level and market level. At the farm level, post-harvest losses in mango were estimated to be 18.28 kg per quintal, equivalent to 25.63 quintals per hectare. The highest losses occurred during handling and transportation (33.97 per cent), followed by marketing (28.39 per cent). At the wholesaler and retailer level. It has been reported that total post-harvest losses at the market level were found to be 6.95 kg per quintal, of which 4.42 kg occurred at the wholesale level and 2.53 kg at the retailer level. The highest share of losses was found in transportation (33.23 per cent) at the wholesaler level, and at the retailer level, losses were found to be maximum in sorting and grading was 15.54 per cent (Savaria et al., 2020).

4.3 Mango processing value chain
Food processing is the Sunrise sector of India. India is a major global player in mango processing, particularly for pulp production. Processing extends the shelf life, reduces post-harvest losses and enhances the commercial value of mangoes. Mango is processed at two stages as raw and ripe. Green fruit is used to make chutney, pickles, green mango powder and dehydrated product. While ripe mango is used to make mango pulp, beverages, puree, jam, juices and various dried products. Processing of mangoes produces valuable byproducts, including mango peel, mango seed or kernel and mango fibre. The peel is rich in pectin, polyphenols and fibre, useful for pectin extraction, alcohol, and biogas production, while the seeds are used as boiler feed and the mango seed powder is used in traditional medicines, cosmetics and health supplements (Aggarwal et al., 2017). 
According to APEDA (2024), the Indian mango processed market is projected to cross ₹18,000–20,000 Crore by 2029. Mango-based drinks account for 60 per cent of the total juice market in India. India's mango pulp market is projected to grow by USD 203 million between 2024-2029 at a Compound Annual Growth Rate (CAGR) of 9 per cent. 

4.4 Marketing channel of mango
Marketing channels serve as vital links between producers and consumers, facilitating the seamless flow of agricultural goods from farms to markets. These channels spanning local mandis, farmer cooperatives, and international export systems play a crucial role in price discovery, quality control, and timely distribution. By harnessing digital platforms, advanced logistics, and market analytics, they enable farmers and traders to optimise returns and expand their reach across diverse markets (Kormla et al., 2015; Katariya et al.,2016; Sulthana et al.,2019; Vasoya et al.,2024; Nariya et al., 2025).

Farmers employ various channels for selling their mangoes. Five different marketing channels were identified in the study area.
Channel–I: Producer  Consumer 
Channel–II: Producer  FPO  Retailer  Consumer 
Channel–III: Producer  Pre-harvest contractor  Commission agent  Wholesaler  Retailer  Consumer 
Channel–IV: Producer  Local aggregators  Commission agent  Wholesaler  Retailer  Consumer
Channel–V: Producer Commission agent  Wholesaler  Retailer  Consumer 
The primary channel was through pre-harvest lease contractors, constituting 65-70 per cent. Alternatively, 25-30 per cent of farmers sell to local aggregators, managing all production aspects and postharvest tasks followed by sale at local mandi (commission agents followed by about 20-25 per cent of the farmers. Some farmers market their produce through Farmers Producer Organisations (FPOs) and a few explore international markets. A limited number of farmers follow direct sales to consumers and exports of A-grade produce (Ravi et al., 2023).
The marketing cost and market margin were highest in channel III, followed by channel IV. Consumer paid the highest price in channel III (Rs. 34,000), followed by channel IV (Rs. 26,000). Producers' share in consumers' rupee was highest in direct marketing to consumers (Channel I- 87 per cent). Producers realised the lowest share of consumers’ rupee in the marketing channel where pre-harvest contractors were involved (Channel III- 24.44 per cent). Marketing efficiency was high in Chanel I (3.38), followed by Chanel II (1.88) and Chanel V (0.72) (Ravi et al., 2023).
5. Existing institutional support and infraSTRUcture facility

5.1 Institutional support
National Horticulture Board (NHB): The National Horticulture Board (NHB) is a government agency in India that offers financial assistance to horticulture projects. Their schemes provide subsidies for production, post-harvest management and storage facilities. It promotes cluster development and integrated supply chains and Offers schemes to reduce post-harvest losses and improve marketability.
Central Institute for Subtropical Horticulture (CISH), Lucknow: A premier research institute under ICAR (Indian Council of Agricultural Research). Specialises in subtropical fruits like mango, guava, and litchi. Develops new mango varieties with better shelf life, taste, and disease resistance. Provides training and technical support to farmers and entrepreneurs.
Centre of Excellence for Mango, Talala (Gujarat): A specialised mango research and training centre developed under Indo-Israel cooperation. It demonstrates best practices in high-density planting, irrigation, fertigation, and canopy management and trains farmers on advanced cultivation and harvesting methods. It plays a key role in technology transfer and productivity enhancement in mango orchards. 
Agricultural and Processed Food Products Export Development Authority (APEDA): A nodal agency for promoting the export of mangoes and mango-based products. It organises export promotion events (e.g., Mango Festivals) and facilitates buyer-seller meets. Provides training and study tours to enhance the skills of stakeholders involved in the mango export value chain.

5.2 Government schemes
Operation Green TOP to TOTAL: Ministry of Food Processing Industries (MoFPI) has recently extended the Operation Greens Scheme from Tomato, Onion and Potato (TOP) to all fruits & vegetables (TOTAL) to stabilise the prices of essential horticultural commodities, reduce post-harvest losses. It provides a 50 per cent subsidy for storage and transportation, and also helps in the development of suitable agri logistics. The objective of the Scheme is to protect the growers of Eligible Crops from making distress sales and to reduce post-harvest losses.
Mega Food Park Scheme: The mega food park scheme is based on a “cluster” approach. The main purpose of this scheme is to provide a mechanism to link agricultural production to the market by bringing together farmers, processors and retailers so that farm produce can be easily turned into a finished product and reach the market. It aims to maximise value addition, minimise wastages, increase farmer’s income and create employment opportunities, particularly in the rural sector. 
Mission for Integrated Development of Horticulture (MIDH): is a Centrally Sponsored Scheme for the holistic growth of the horticulture sector covering fruits, vegetables, flowers, aromatic plants and coconut. The main objective of this scheme is to promote holistic growth of the horticulture sector through area-based regionally differentiated strategies, which include research, technology promotion, post-harvest management, processing and marketing, in consonance with the comparative advantage of each State/region and its diverse agro-climatic features. It supports skill development and creates employment generation opportunities for rural youth in horticulture and post-harvest management, especially in the cold chain sector.

6. CONCLUSION

This review paper offers a comprehensive analysis of the mango value chain in India. It explores the various stages from pre-production to post-production, including cultivation, processing, and marketing. Mango is not only the national fruit of India, but also a major commercial crop that contributes to the national economy. India is the world’s largest producer, producing 20 million tonnes of mango per year, which contributes to 50 per cent of the total world’s mango production, with states like Andhra Pradesh, Uttar Pradesh and Gujarat. The analysis identifies key stakeholders like farmers, Pre-harvest contractors, Commission agents, processors, wholesalers, retailers and highlights their contributions. The paper also examines cost structures, post-harvest losses, marketing channels, price spread and marketing efficiency. The study also highlights institutional support from NHB, CISH, COE for mango, talala and APEDA, along with government schemes like mega food park schemes, operation green and MIDH. The paper emphasises the importance of an efficient value chain for maximising farmer income, optimising mango production and minimising losses. Overall, this review provides valuable insights for stakeholders in the Indian mango industry.
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