



Value Chain Analysis of Pea in Solan District of Himachal , India
ABSTRACT

The study examines the value chain of pea (Pisum sativum) in Solan district, Himachal Pradesh, with a focus on production, input sourcing, marketing, and processing. Pea, a high-nutrition crop, holds a significant position in the region’s agricultural economy. The research identifies key actors in the value chain, including farmers, government and private input suppliers, traders, wholesalers, retailers, and processors, and evaluates their contributions to value addition. Farmers primarily purchase seeds from the open market due to better quality, while fertilizers and plant protection chemicals are sourced from both government agencies and private suppliers. The value chain analysis highlights inefficiencies like fragmented marketing channels, dependence on intermediaries, and inadequate cold storage infrastructure, which limit farmer profitability. Degree of value addition was highest at the processor stage (62.70%) for frozen peas, demonstrating the economic potential of processing. The sector achieved net returns of ₹3,000 per quintal, with a capacity utilization of 67.5 per cent. Strengthening input supply systems, improving market infrastructure, and enhancing processing capacity are critical to optimizing the pea value chain and ensuring sustainable income growth for stakeholders involved in production and marketing.
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INTRODUCTION

India is the second-largest vegetable producer globally, after China, significantly contributing to employment, rural poverty reduction, and farm diversification (Neeraj et al., 2017). Farmers are increasingly transitioning to commercial vegetable production due to changing food habits, rising awareness of nutritional security, and economic benefits (Arsanti and Perkasa, 2022). In 2022-23, India produced 212.55 million tonnes of vegetables over 11.30 million hectares (Ministry of Agriculture and Farmer Welfare, GOI). Vegetables, rich in vitamins, minerals, proteins, antioxidants, and dietary fibres, are essential for nutrition and economic growth, accounting for 60-62 per cent of horticultural crop production (Ananda and Pratap, 2020). Himachal Pradesh, with its diverse agro-climatic conditions, supports the production of temperate and sub-tropical vegetables. In 2022-23, the state produced 1.87 million tonnes of vegetables on 0.09 million hectares (Directorate of Agriculture, Shimla). Pea is a high-nutrition crop and it is extensively cultivated as a cool-season crop in Mandi, Kangra, Shimla, Kullu, and Solan districts.

Value chain analysis in agriculture helps trace tasks from production to consumption, identifying interactions and value addition points. In India, agricultural value chains face inefficiencies such as poor logistics and excessive intermediaries, leading to farmer exploitation and higher consumer prices. Strengthening value chains can enhance efficiency, economic returns, and sustainability, benefiting all stakeholders which are included in the production and marketing of pea.

METHODOLOGY
Selection of market and market intermediaries


Given the pivotal role of marketing in the pea production sector, a systematic data collection process was employed to acquire information on pea marketing within the Solan region. This involved the random selection of five merchants, five wholesalers, five retailers, and a sample size of 30 consumers. The aim was to comprehensively assess various facets of apple marketing in this specific geographical area.

Sources of Input
The inputs used in the production of peas will be carefully surveyed and analysed. The study will also examine the sources from which farmers procured these agricultural inputs. This helped in understanding the input procurement patterns and dependency on specific agencies.

Value Chain Analysis

Value chain analysis is an effective method for locating the main operations that make up an organization's value chain and have the potential to give that business an advantage in the long run.
Processing costs of processed pea
The secondary data were collected from one processing unit in terms of costs incurred annually in processing of apple such as raw material, power and electricity expenses, labour costs, storage costs, staff salaries, depreciation, interest on working capital, etc. for the years 2020-21 and 2021-22. From the data, the per quintal processing cost returns were estimated. 

Net Returns (Rs. /Quintal) = Gross returns – Total processing cost

Degree of value addition

Value added is the additional value created by market intermediaries over and above the initial value of the product. In other words, it is a modification made to a product by an individual before giving it for sale to the end customer.
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RESULT AND DISCUSSION

Participants in value chain, mapping and degree of value addition of pea
The proposed mapping methodology mostly relied on secondary data, with field interviews with enterprises throughout the value chain as supplements as shown in Table 1. 

Table 1: Generic worksheet crossing functions with participants to identify the actors     in pea
	Functions
	Participants/Actors

	
	Government input supplier
	Private input suppliers
	Farmers
	Local

Trader
	Processor
	Wholesalers
	Retailers

	Input Supply
	
	
	
	
	
	
	

	Production
	
	
	
	
	
	
	

	Trading
	
	
	
	
	
	
	

	Processing
	
	
	
	
	
	
	

	Wholesaling
	
	
	
	
	
	
	

	Retailing
	
	
	
	
	
	
	


Blocking the table’s cells represent the roles played by the performers. Relationships between participant blocks were indicated by arrows pointing in the direction of product flow. 

The use of agricultural inputs, particularly seeds, fertilizers and agrochemicals, has the potential to greatly increase the productivity of dedicated farmers. In the research area, private and governmental organisations are the primary sources of input supply.  Government organisations include KVK’s and state agriculture departments while private input suppliers include seed dealers, seed companies and small retail stores that sell small quantities of seed, fertilizer and plant protection chemicals to farmers at the village level. In Table 2, sources of input supply for farmers are listed and in Fig 1.

Table 2: Sources of inputs used in pea cultivation 
	Particulars
	Pea

	
	Seed
	Fertilizer
	Plant protection chemicals

	Open market
	44

(73.33)
	24

(40.00)
	29

(48.33)

	Government

Agency
	16

(26.67)
	36

(60.00)
	31

(51.67)
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Figure 1: Sources of inputs used in pea cultivation
Marketing Channels

	Marketing Channels
	Marketing intermediaries

	
	

	Channel-I
	Producer-Consumer

	Channel-II
	Producer-Wholesaler-Retailer-Consumer

	Channel-III
	Producer- Local Trader/ Forwarding agent
 - Wholesaler-Retailer-Consumer

	Channel-IV
	Producer -Retailer-Consumer

	Channel-V
	Producer-Trader-Processor- Wholesaler-Retailer-Consumer


Table 3: Marketing channel followed by farmers in pea marketing


The marketing channels I, II, III and IV were also identified and examined in the study conducted by Thakur et al., (2023). This analysis provided insights into the flow of produce from producers to consumers through various intermediaries.
Value chain of pea in Solan district of Himachal Pradesh 
A value chain map outlines the entire process of transforming pea from production to consumption and eventual disposal. It details the sequence of activities and highlights the roles of various participants involved, such as input suppliers, farmers, processors, wholesalers, retailers and consumers. The map emphasizes the value-adding steps and the connections between these actors, offering a clear understanding of the pea value chain. A flowchart or diagram can be used to visually represent the key stages and stakeholders, providing a comprehensive view of the process. The Value chain map of pea is presented in the Fig 2.
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Figure 2: Value chain map of Pea

Degree of value addition

When the vegetables go down the chain and switch actors' hands the value gets altered and this process is value addition. The degree of value addition on a product is determined by the amount or percentage increase in its value. On the value chain, the amount of value addition varied at each stage or for each sector. In this study, the degree of value addition in pea was calculated and presented in Table 3. 
Table 4: Degree of value addition in pea

(Rs. /quintal)

	Pea

	Channel-II
	Farmer to Wholesaler
	-
	Wholesaler to Retailer
	Retailer to Consumer

	Purchase price
	-
	-
	4213.28
	4975.92

	Sale price
	4213.28
	-
	4975.92
	5605.25

	Cost
	116.00
	-
	562.64
	379.33

	Margin
	-
	-
	200.00
	250.00

	Degree of value addition (%)
	-
	-
	4.74
	5.02

	Channel-III
	Farmer to Trader
	Trader/ Forwarding agent to Wholesaler
	Wholesaler to Retailer
	Retailer to Consumer

	Purchase price
	-
	3893.92
	4359.67
	5085.11

	Sale price
	3893.92
	4359.67
	5085.11
	5646.51

	Cost
	76.00
	405.75
	565.44
	361.40

	Margin
	-
	60.00
	160.00
	200.00

	Degree of value addition (%)
	-
	1.54
	3.67
	3.93

	Channel-IV
	Farmer to Retailer
	-
	-
	Retailer to Consumer

	Purchase price
	-
	-
	-
	4482.64

	Sale price
	4482.64
	-
	-
	5052.17

	Cost
	106.00
	-
	-
	319.53

	Margin
	-
	-
	-
	250.00

	Degree of value addition (%)
	-
	-
	-
	5.57


The highest degree of value addition in pea was observed in Channel-IV, where the retailer to consumer stage contributed 5.57 per cent, primarily through transportation and retailing. In Channel-II, the retailer to consumer stage added 5.02 per cent. In Channel-III, value addition was highest at the retailer to consumer stage, contributing 3.93 per cent.
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Figure 3: Degree of value addition in pea

Table 5: Degree of value addition for Processed Pea

(Rs/quintal)

	Pea (Frozen)

	Channel -V
	Farmer
	Trader
	Processor
	Wholesaler
	Retailer
	Consumer

	Sale price
	4296.00
	4784.00
	13200.45
	14228.45
	15098.45
	-

	Purchase price
	-
	4296.00
	4784.00
	13200.45
	14228.45
	15098.45

	Cost
	96.00
	408.00
	5416.45
	578.00
	390.00
	-

	Margin
	-
	80.00
	3000.00
	450.00
	480.00
	-

	Degree of value addition (%)
	-
	1.86
	62.70
	3.40
	3.37
	-


It was observed from table 5 that degree of value addition in processed pea (Channel-V) at the trader’s stage was 1.86 per cent as they performed transportation activities due to which the value gets added up. The wholesalers add 3.40 per cent of value and the retailer creates value to the tune of 3.37 per cent by performing the functions like retailing. The processor adds 62.70 per cent of value as they processed and store the pea by freezing for long shelf live.
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Figure 4: Degree of value addition in processed pea

4.1.1 Processing of Pea (Frozen pea)

Food made from the succulent seed of the Pisum sativum L. species of pea plant is known as frozen peas. It is blanched, drained, and preserved by freezing in such a way that the maximum crystallisation temperature range is swiftly passed. The product temperature should not be considered frozen until it reaches -18°C (0°F) or lower at the thermal centre, following thermal stabilisation. Fruit tissue is frozen by causing the water in its cellular compartments to freeze. When this water freezes, it expands and forms ice crystals, which break down the fruit’s cell walls and give it a softer texture when it is thawed. Fruit should be promptly chilled and frozen in order to create fewer ice crystals and lessen cellular damage.

Processing cost of Pea

The component-wise costs of pea processing were taken from processing unit and converted into (Rs. /quintal) presented in Table 6.  The total variable cost on an average was computed as Rs. 8554.75 per quintal. The fixed costs (Rs. 1645.70 per quintal) included the expenditure incurred on staff salaries, interest on working capital and depreciation on the unit. Fixed cost constitutes about 16.13 per cent of the total processing cost. The average processing cost of pea was worked out Rs. 10200.45 per quintal.

Table 6: Processing cost of frozen pea
(Rs. / quintal)

	Sr. No. 
	Particulars
	Costs

	
	
	

	I
	Variable Cost
	

	1
	Raw Material (Quantity in quintal)
	4784.00

	
	
	(2750)

	2
	Power and electricity expenses
	360.00

	3
	Labour Cost
	1923.77

	4
	Repair & Maintenance
	801.44

	5
	Storage
	154.26

	6
	Other items of expenditure
	531.28

	A
	Total variable cost
	8554.75

	II
	Fixed costs
	

	1
	Staff Salaries
	1311.10

	2
	Interest on term loan & working capital
	80.83

	3
	Depreciation
	253.77

	B
	Total fixed cost
	1645.70

	
	Total processing cost (a + b)
	10200.45


(Source: Pea Processing Unit)

Economics of Pea processing

Economics of pea processing is presented in Table 7. The capacity utilization of plant worked out to be 67.50 per cent. Utilization capacity of unit was increasing and there is chance of 100 per cent utilization in future that can decrease the processing costs which results into higher returns. Average revenue realized out of final product viz. frozen pea worked out to Rs. 12015.60 per quintal. On an average, plant realized a net return of Rs. 3000 per quintal. The price of final product was Rs. 13200.45 per quintal. 
Table 7: Economics of frozen peas

(Rs. / quintal)

	Sr. No.
	Particular
	Costs

	
	
	

	1
	Capacity utilized (%)
	67.50

	2
	Gross returns of Frozen pea 

(Quantity in quintal)
	13200.45

	
	
	(1200)

	3
	Total processing cost
	103

	4
	Net returns
	3000.00


(Source: Pea Processing Unit)
CONCLUSION

The study highlights the economic potential of pea cultivation and processing in Himachal Pradesh, particularly in Solan district. Value chain analysis revealed significant value addition at various stages, with processors contributing the highest degree of value addition (62.70%) in the case of frozen peas. Despite high profitability, inefficiencies in logistics, fragmented marketing channels, and excessive reliance on intermediaries reduce farmers’ income. The processing sector demonstrated substantial returns, with net earnings of ₹ 3,000 per quintal, indicating the scope for enhancing farmer income and market competitiveness. The economics of frozen pea processing emphasized the need for better utilization of plant capacity, which, at 67.5%, leaves room for optimization. This can be optimized by employing trained labour, improving supply chains and diversifying production. Strengthening market linkages and adopting automation will further enhance capacity utilization and profitability Strengthening the value chain by addressing constraints in input supply, production, and marketing can create a robust framework for sustainable pea production and processing, boosting rural incomes and economic growth. To enhance market infrastructure, promote farmer-producer organizations, and provide financial support for processing units to strengthen the value chain. Develop cold storage facilities, ensure timely input supply, and encourage contract farming for better market access and income stability.
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