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Abstract : As per the reports from the commerce agencies, 

huge losses occur during harvesting, post-harvesting, 

transportation, storage and processing. Although India being 

one of the largest producer of foods and grains, still records 

show around one fourth of population is suffering from 

malnutrition and is mostly having one meal a day. Addressing 

these issues by public and private sectors with modalities to 

control and prevent losses during and after harvest are 

discussed in this paper. The paper discusses the issues and 

approaches to handle the situation and also discusses about 

models adopted and proposed for better crop management and 

effective farming for increasing the produce and income for 

mainly small farmers.    
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I. Introduction  

 

According to most recent estimates by the Associated Chambers 

of Commerce of India, India loses around 1000 billion rupees 

because of post harvesting losses [1]. Crop worth roughly 140 

million rupees is wasted in India on a daily basis only due to 

rejection at the farmhouse and delays in the yield distribution 

process. A country-wide study assessing crop losses revealed 

that 3.9% - 6% cereals, 4.3% - 6.1% pulses, 2.8% - 10.1% 

oilseeds, 5.8% - 18.1% fruits, and 6.9% - 13% vegetables were 

lost during harvesting, post-harvest activities, handling and 

storage [2]. Thus huge quantity is wasted and it is best said that 

‘a grain saved is considered as a grain produced’. Hence it is 

necessary to identify the possibilities to reduce losses by 

improved technology usage, helping the farmers and providing 

quality produce to the consumers. Reduction in harvest losses 

ensures food security of the country [3]. The losses are because 

of various reasons; lack of infrastructure for pre-harvest and 

post-harvest produce, Limited knowledge of good practices for 

specific crops, low knowledge of market requirements and its 

accessibility for sale and price trend. 
 

Small farmers are vital for India’s economy and defined as 

holding less than two hectare of land constitute about 80% of 

country’s farmer community [4]. India is currently the second 

largest producer of agricultural commodities after china in the 

world and yet, faces the threat of food and nutrition insecurity. 

As indicated by the Global Hunger Index 2014, India ranks 55 

out of the world’s 120 hungriest nations even behind countries 

like Nepal (44) and Sri lanka (39). Despite sufficient food 

availability it is learnt that about 25% of Indians go to bed 

empty belly. A World Bank report says that it is almost five 

times more than china and twice that of sub-Saharan Africa, the 

malnutrition cases are reported: it is India’s Silent Emergency 

[5]. If these losses are addressed the food insecurity issues can 

be reduced.  

These issues have brought in interest in addressing the 

challenges among public and private sector. Three specific 

trends are observed impacting the creation of better 

environment. Firstly, the government is enabling environment 

for harvest losses reduction and improvements in small farmers’ 

incomes and livelihood. Secondly, the government is helping 

private sector companies in introducing better technological 

innovations and business models to increase the efficiency, for 

example focusing on gradually shifting from raw produce trade 

to processed products movements.  Finally, formation of small 

help groups to adopt better agricultural practices and new 

markets with better information on crops and equipment for 

harvest [6].    

II. Harvest Losses and Protection  

Before discussing the methods adopted for harvest protection, 

let us have the reasons and the contributions to harvest losses. 

There has been low priority given for improving efficiency in 

harvest losses, addressing most on production. As seen crop loss 

accumulates at every phase, here four critical phases are 

considered: 

1. Harvesting and processing 

2. Storage and protection 

3. Processing and packaging 

4. Marketing  

Each of these phases has inefficiencies resulting in crop loss, 

significantly affecting small farmer’s income. 

2.1 Harvesting and processing: Good harvesting practices and 

processing activities such as thrashing, sorting and grading are 

critical for avoiding crop damage from manual harvesting and 

weather induced crop spoilage, thereby improving shelf life and 

reducing losses.  Mechanization here can save time, effort and 

costs to farmers contributing to income and profits to farmers. 

However, small farmers use conventional harvesting techniques, 

due to limited awareness, poor ability to access modern 

methods. 

Equipment supply companies are nowadays engaged with 

farmers for supply or to lease the farm equipment and 

machinery for harvesting and processing such as harvesters, 
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winnowers, dryers and threshers. Presently, innovative 

machinery are developed for specific crops like rice 

transplanters, automatic seeding machines, power weeders etc,. 

2.2 Storage and protection: significant crop losses occur due to 

decay, pests and diseases. These can be avoided with proper 

storage infrastructure and efficient crop protection practices. 

The cold storage units, most of them are for single commodity. 

There is large gap for varied storage units’ requirements [7]. 

The retailers, exporters and food processors’ own and utilize 

bulk of storage capacity, hardly focusing on requirements for 

small farmers. Pre-cooling, ripening and packing infrastructure 

are located near collection centers. If the infrastructure is moved 

near farm, the losses can be reduced as during transportation, 

mutilation and decaying, as well as damage to the product takes 

place. The near farm infrastructure for non-horticulture produce 

is just 16% and on farm structures adopted by small farmers is 

of very poor quality [8][9]. Most of the farmers do not have 

access to cold storage, reefer transport and packaging facilities. 

Without preconditioning, the produce can get damaged before 

reaching the storage or to market. 

As the storage facilities and advanced technologies are very 

expensive for small farmers to adopted and install. Small 

informal groups of farmers can collectively invest for the 

facilities.  Manufacturing companies should design on-farm 

infrastructure such to facilitate and encourage entrepreneurs to 

rent the facility for storage and protection. In addition, by 

developing right technology and adopting appropriate business 

models the small farmers’ resource constraints can be addressed.  

2.3 Processing and packaging: Food processing industry is one 

of the largest in India ranks fifth in world in terms of 

production, consumption and exports. Besides the losses, due to 

absence of processing facilities near farm or in farm leads to low 

income to the farmers as the benefits are taken away by 

middlemen. In India, food processing industry is highly 

fragmented and is in the form of unorganized sector accounting 

to 70% of the total market [10]. The unorganized sector is 

largely dominated by small scale organizations. The government 

has designed various schemes to support the growth of this 

industry. The organized sector is also participating, as it is 

expected to expand in the coming days. 

The small farmers contribute significantly on overall 

agricultural produce [11]. However, the processing companies 

are not directly engaging with small farmers due the challenges 

like inability to guarantee the output quality, price variation 

absorption and investment for in-farm maintenance and 

operations. The companies should design models to address 

some of these challenges. 

An efficient model to connect directly farmers with companies 

for processing activities is proposed to be hub and spoke model. 

The companies operate through centralized hubs with 

decentralized spokes. The small scale processing and temporary 

storage activities are done at farm, whereas for the larger scale 

shifted to central hub. The important point here is the location of 

hub, which should be strategically located, providing easy 

access to market as well as to the farms. 

2.4 Marketing: A limited knowledge of market, demand and 

avenues for selling their produce is limited to mandis and 

middlemen. The gap between market and farmers is bridged by 

the middlemen, they earn at every stage in the distribution 

chain. Thus, the farmer share is meager as to the price sold to 

the customers. The inefficiencies in logistics results in losses, 

which creates shortages and demand increased is known to 

middlemen and the price rise is profited to middlemen rather 

than farmers. 

The widespread agitations by farmers across the country, most 

recently has risen to peak due to agricultural crises, demanding 

minimum sellable price and loan waivers from the government. 

This is required to overcome harsh economic crises due failure 

of crops and supply gluts. 

The farmer to market linkage is strengthened by government 

and activities from private sector are boosted by the 

amendments in APMC act and contract farming law. The 

promotion of FDI in retail and development of online trading 

has come a way now. This changing ecosystem in allowing 

APMC to act as mandis is attracting investments from 

companies.     

III. Effective Approaches 

Active commitment of farmer’s is important for the success in 

addressing during harvest and after harvest losses. Forming 

clusters is a pre-requisite for improving market relations, 

training and engaging into modern technological advancements. 

Also new models to implement in storage and protection of 

crops with extended schemes of the government.  

Cluster models can be beneficial in establishing the link for 

demand and supply. The farmers will have greater perception in 

what to produce, how much and of what quality from the data 

and information facilitated to them. This also creates platform to 

sell their produce in the market in collaboration. The farmer 

clusters share the assets like farm equipment, transportation, 

storage and processing systems, reaping the benefits.  

The private sector companies will show interest in investing in 

creating near farm cold storage and food processing structure. 

This will remove imbalances in demand and supply, reducing 

post-harvest losses.     

Direct engagement with small farmers is a daunting task, hence, 

self-help groups, farmer interest groups or agricultural 

entrepreneurs’ models create better business benefits in 

collective form. In addition the government, the civil society 

and private sector is influencing in these cluster developments. 

The other option is adopting primary processing at the farm gate 

and also hiring equipment can serve better solution for 

harvesting as well as post-harvest loss protection.  
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Initially government has established co-operative society model, 

where only transactional relationship was maintained. By 

establishing farmer Producer Company, a joint venture or 

alliances can attract investments and technical collaborations in 

the business. 

The biggest challenge is establishing the farmer cluster, this is 

possible by educating the farmers about the benefits of cluster 

formation and for this the civil society, private sector or NGOs 

can help especially through a formal legal structure.   

When farmers work in cluster, they have the access to wide 

range of services from the organizations like technical 

assistance in better crop planning, harvesting and marketing. 

The co-operative society formation may set up saving 

mechanism with surity free loans at very low interest rates.    

The effectiveness of the farmer cluster or groups depends on the 

size and the quality of leadership. Ineffectiveness may not 

benefit the group in financial transactions and may have 

disputes among the group leading to instability in the model.  

Agriculture Entrepreneur model is another option for better 

protection of harvest produce. The key attributes of agriculture 

entrepreneur model is the private sector companies influences 

them to procure the farm produce and provide the services to the 

small farmers in crop planning, food processing, equipment 

lease and packaging. They may work independently or through 

contract with the companies, profiting in their services to the 

farmers.  

Normally the agriculture entrepreneurs buy the farm produce at 

the gate access storage facilities, sell them at later date 

whenever they feel it the right price for the crop, also bearing 

the transportation cost. 

With the understanding, they provide right fit solutions to the 

farmers; give them credit at sowing time; buying produce with 

spot payments, avoiding delay in payments at mandis.  

A big leap is taking place by the government’s initiative of 

digital transformation in all the sectors. Thus farm sector has not 

spared off, influencing the ICT to develop digital platforms that 

help farmer’s clusters to procure, produce and sell the product. 

The mechanism help connects with stores, hotels, and caterers 

etc. to sell their produce directly. Getting information and 

advices directly or through the media in pre-harvesting and post-

harvesting  phases of the value chain. 

The mechanism also helps connects the buyers in the vicinity 

with better market price and there by mitigates the need for 

expensive storage and transportation cost. 

The presence of digital platforms should provide ease of 

operation via mobile apps and other sources. The farmers who 

are not well connected with technology should be at ease in 

understanding the ancillary services. 

Many small farmers are hesitant in adopting new technology 

and may not have smart phones to use the services of digital 

platform. The concern is about the quality of purchase and 

equipment leasing, market place solutions are the constraints.  

Although digital information reaches the farmers rapidly, but the 

expenses of providing awareness through advertisements and 

community messaging is high. 

 

IV. Conclusion 

The paper discusses the losses occurred during the harvesting 

and post-harvesting like cultivation, storage, transportation, 

processing and marketing of crop. The efficient models and 

methods adopted by the government, private sector and civil 

society for prevention and enhancement of yield, increasing the 

income for the farmers by modern day techniques such as the 

digital platform and ICT for farming and marketing. By turn it is 

seen that the best price for the farmers is obtained. 
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