


Analyzing Socio-Economic and Marketing Aspects of Chilli Cultivation Value Chains

Abstract
[bookmark: _GoBack]Chilli cultivation is crucial to Andhra Pradesh’s agrarian economy, yet disparities in efficiency, market access, and value realization persist across farming models. This study compares the chilli value chains of contract, non-contract, and Farmer Producer Organization (FPO) farmers in NTR, Prakasam, and Kurnool districts, using data from 135 farmers and 45 intermediaries (Aug 2023–Mar 2024). Through Garrett’s ranking and descriptive statistics, it assesses socio-economic profiles, landholding, and stakeholder roles. FPO farmers showed higher education and modern practice adoption; contract farmers gained input and market support, while non-contract farmers faced greater risks. Common bottlenecks included price volatility, poor infrastructure, and high handling costs. The study calls for targeted policy support, infrastructure investment, and institutional strengthening to enhance efficiency, equity, and resilience in chilli value chains.
Key words: Stakeholder analysis, garret ranking, contract, noncontract and FPO farmers
Introduction:
Chilli (Capsicum spp.) is a high-value spice crop of global importance, cultivated across tropical and subtropical regions for its culinary, pharmaceutical, and industrial uses. India remains the largest producer and exporter of dry chillies, accounting for nearly 36% of global production and 25% of exports (FAOSTAT, 2022). Within India, Andhra Pradesh plays a pivotal role, contributing significantly to both acreage and output due to its favorable agro-climatic conditions and farmer expertise in chilli farming (DASD, 2021).
Despite its prominence, chilli cultivation is riddled with challenges, including price volatility, pest and disease outbreaks, limited access to quality inputs, and inefficient marketing practices. These issues are often exacerbated by fragmented supply chains and the dominance of informal intermediaries who capture a disproportionate share of value (Birthal et al., 2012; Swain & Mishra, 2020). As a response, institutional innovations such as contract farming and Farmer Producer Organizations (FPOs) have been promoted to address the inherent risks faced by smallholder farmers, improve market linkages, and enhance bargaining power (Barrett et al., 2012; Kumar et al., 2018).
Contract farming provides structured agreements between farmers and agribusinesses, theoretically offering farmers assured markets, better prices, and technical support (Dev & Rao, 2005). However, empirical evidence indicates mixed outcomes, often dependent on the nature of contracts, enforcement mechanisms, and power asymmetries between parties (Tripathi et al., 2022). On the other hand, FPOs—legal entities formed by groups of farmers—have emerged as an alternative institutional model aimed at enabling collective production, processing, and marketing (Trebbin & Franz, 2010). FPOs are increasingly being supported by national policy initiatives to overcome the disadvantages of scale faced by marginal and smallholder farmers (Narayanan, 2014).
Value Chain Analysis (VCA) serves as a powerful tool to understand the economic, institutional, and social linkages involved in agricultural production and marketing. It enables the identification of inefficiencies, power dynamics, and potential leverage points for inclusive growth (Kaplinsky & Morris, 2001; Stoian et al., 2018). In the context of chilli cultivation, VCA is particularly useful for examining how different farming models—contract, non-contract, and FPO-based—navigate input sourcing, production practices, post-harvest management, and market access.
This study aims to perform a comparative value chain analysis of chilli cultivation under these three farming systems in Andhra Pradesh. By examining the socio-economic profiles of farmers, stakeholder roles, and constraints at each node of the value chain, this research provides insights for policy makers, practitioners, and agribusiness stakeholders aiming to strengthen sustainable and inclusive chilli value chains.

Methodology:
The study was based entirely on primary data collected between August 2023 and March 2024. A total of 135 chilli farmers were randomly selected from nine villages: Ramireddypalli, Jonnalagadda, Peddavaram/Cherukumpalem, Vengalareddypalli, Jayaramapuram, Yerragondapalem, Ralladoddi, Kadimetla, and Sugur. These villages are located in the Nandigama, Markapur, and Adoni blocks of the NTR, Prakasam, and Kurnool districts in Andhra Pradesh. Additionally, Among the intermediaries purchasing chillies from the sample farmers, five commission agents and village traders were randomly selected from each district. Additionally, five wholesalers and five retailers were also chosen from each district.
Garrett’s Ranking Technique

The respondents were asked to rank the problems they encountered in chilli production and marketing by Garrett and Woodworth (1969). These ranks were then converted into percentage positions using the following formula:
100 x (Rij – 0.5)
    Percent Position = -----------------------------
				N
Where,
Rij = Ranking given to the ith attribute by the jth individual Nj =Number of attributes ranked by the jth individual.
Using Garrett's table, the percentage positions were converted into scores. For each problem, the mean score was calculated. The problem with the highest mean score was considered the most important, and the others were ranked accordingly by Jimjel et al (2015).
 Descriptive Analysis

Averages and percentages were calculated to analyze the general characteristics of the sample farm households, including age, educational status and size of operational holdings etc.,.
Results and Discussion
Value chain practices of contract, FPO and noncontract farmers in chillies production
 General Profile of the Farmers

The value chain for chillies begins with the farmer producers. Therefore, a brief description of the characteristics of the sample farmers is essential to provide the necessary context for the discussion. This includes their age group, education level, farming experience, landholding pattern, occupational status, and cropping pattern.
 Age of the sample farmers

The details of age distribution of sample farmers are given in Table 1.


Table 1. Age of the respondents

	
S.No
	
Age (years)
	Contract farmers
	Non contract 
Farmers
	FPO farmers

	
	
	No. of farmers
	Percen
tage
	No. of farmers
	Percen
tage
	No. of farmers
	Percen
tage

	1.
	Less than 30
	1
	2.22
	3
	6.67
	2
	4.44

	2.
	31-40
	9
	20.00
	14
	31.11
	11
	24.44

	3.
	41-50
	10
	22.22
	15
	33.33
	18
	40.00

	4.
	More than 50
	25
	55.56
	13
	28.89
	14
	31.11

	Total
	45
	100.00
	45
	100.00
	45
	100.00

	Chi square “P” value=0.15    < 0.05=statistically significant at 5% level <0.01= statistically significant at 1% level



The table indicates that the majority of contract farmers (55.56%) belonged to the age group of >50 years, followed by those aged 41-50 years (22.22%) and 31-40 years (20.00%). Among non-contract farmers, 33.33% were in the 41-50 age group, followed by 31.11% in the 31-40 age group and 28.89% in the >50 age group. Similarly, among FPO farmers, 40.00% fell into the 41-50 age group followed by 31.11% in the >50 age group and 24.44% in the 31-40 age group. The results were conformity with Pavani et al (2018); Venkattakumar et al (2019) ;Gorai, S. K et al (2022 ) The Chi-square test revealed that the distribution of farmers across different age groups was not statistically different among contract, non-contract, and FPO farmers, as the p-value (0.15) was greater than 0.05, leading to the acceptance of the null hypothesis. 
Education Status of the sample farmers

The literacy level of farmers is a crucial factor that significantly influences their decision-making behavior. In this study, the education status of farmers was assessed using a modified version of Parikh’s scale for rural areas (Bhalwar, 2009). Some categories were omitted due to the overall increase in literacy levels, and only the categories common to both scales were considered for this study. The results are presented in Table 2.
Table 2. Education Status of Sample Farmers

	
S.No
	
Education level
	Contract farmers
	Non contract farmers
	FPO farmers

	
	
	No. of farmers
	
Percen
tage
	No. of farmers
	
Percen
tage
	No. of farmers
	
Percentage

	1.
	Illiterate
	0
	0.00
	14
	31.11
	0
	0.00

	2.
	Primary
	7
	15.56
	5
	11.11
	4
	8.89

	3.
	Higher secondary
	18
	40.00
	21
	46.67
	1
	2.22

	4.
	Diploma/Intermediate
	11
	24.44
	4
	8.89
	3
	6.67

	5.
	Graduate 
	9
	20.00
	1
	2.22
	28
	62.22

	6.
	Post graduate and others
	0
	0.00
	0
	0.00
	9
	20.00

	Total
	45
	100.00
	45
	100.00
	45
	100.00

	Chi square “P” value= 3.61E-17< 0.05=statistically significant at 5% level <0.01= statistically significant at 1% level



The table indicates that the proportion of illiterate farmers was highest among non-contract farmers (31.11%), whereas all farmers in the contract and FPO categories were literate Pavani et al. (2018). The majority of farmers in both the contract (40.00%) and non-contract (46.67%) categories had completed higher secondary education. The percentage of graduates was highest among FPO farmers (62.22%) followed by contract farmers (20.00%). Among the three categories, contract farmers had the highest proportion (24.44%) of diploma holders. Postgraduates and other higher education levels were found only among FPO farmers (20.00%). The results were aligned with Venkattakumar et al (2019). The Chi-square test results revealed that the proportion of farmers with higher education levels was significantly greater among FPO farmers compared to contract and non-contract farmers.
Farming Experience

The number of years a farmer has spent in farming provides valuable opportunities to gain practical knowledge and experience. It also plays a crucial role in the adoption of modern agricultural technologies. Therefore, data on farming experience were collected, analyzed, and the results are presented in Table 3.
Table 3. Farming Experience of the Sample Farmers

	
S.No
	
Experience (years)
	Contract farmers
	Non contract farmers
	FPO farmers

	
	
	No. of farmers
	
Percentage
	No. of farmers
	
Percentage
	No. of farmers
	
Percentage

	
	Less than 5
	0
	0.00
	0
	0.00
	12
	26.67

	2.
	5 to 10
	8
	17.78
	5
	11.11
	30
	66.67

	3.
	11 to 15
	12
	26.67
	8
	17.78
	3
	6.67

	4.
	16 to 20
	8
	17.78
	6
	13.33
	0
	0.00

	5.
	More than 20
	17
	37.78
	26
	57.78
	0
	0.00

	Total
	45
	100.00
	45
	100.00
	45
	100.00

	Chi square “P” value=  1.84E-15 < 0.05=statistically significant at 5% level <0.01= statistically significant at 1% level



The majority of non-contract farmers (57.78%) and contract farmers (37.78%) had more than 20 years of farming experience, whereas none of the FPO farmers fell into this category. The proportion of farmers with less than 5 years (26.67%) and 5 to 10 years (66.67%) of experience was highest among FPO farmers. Farmers with 11 to 15 years and 16 to 20 years of experience were more prevalent in the contract farming category, followed by non-contract and FPO farmers (Pavani S et al 2018; Venkattakumar et al 2019). The Chi-square test revealed that the distribution of farmers across different experience groups was statistically different among contract, non-contract, and FPO farmers.
Size of Land Holding

The size of a farmer's landholding significantly influences their cropping pattern, cost of cultivation, and input application. Therefore, the landholding size of the sample farmers was analyzed, and the results are presented in Table 4.
Table 4. Size of Land Holding of the Sample Farmers

	
S.
No
	
Size of Land Holding (ac)
	Contract farmers
	Non Contract farmers
	FPO farmers

	
	
	No. of farmers
	Percentage
	Average size
(ac)
	No. of farmer
	Percenta ge
	Average size(ac)
	No. of farmers
	Percenta ge
	Average size(ac)

	1.
	Marginal (<2.5)
	5
	11.11
	2.00
	7
	15.56
	1.57
	1
	2.22
	2.00

	2.
	Small (2.5 to
4.99)
	9
	20.00
	3.56
	11
	24.44
	4.00
	10
	22.22
	3.75

	3.
	Semi- medium (5 to 9.99)
	31
	68.89
	9.78
	0
	0
	0
	34
	75.56
	9.54

	4.
	Medium (>10)
	0
	0
	0
	27
	60.00
	10.85
	0
	0
	0

	Total
	45
	100.00
	5.11
	45
	100.00
	5.47
	45
	100.00
	5.10

	Chi square “P” value=  1.84E-15 < 0.05=statistical significant at 5% level <0.01= statistical significant at 1% level


Semi-medium farmers comprised 68.89% of contract farmers, while small and marginal farmers accounted for 20.00% and 11.11%, respectively. The average landholding size was 5.11 acres. Among non-contract farmers, medium farmers constituted 60.00%, while those with small and marginal landholdings accounted for 24.44% and 15.56%, respectively. In the case of FPO farmers, semi-medium farmers made up 75.56%, while small and marginal farmers accounted for 22.22% and 2.22%, respectively. Deviating from the results Amitha et al (2021). The size of landholding was found to be significantly different among contract, non-contract, and FPO farmers. Based on the table, it can be inferred that semi-medium farmers were predominant in contract and FPO farming, while medium farmers were more prevalent in the non-contract category. The results were consistent with Erappa (2006).
Occupation Status of Sample Farmers

The farmers were classified into four groups based on their occupation. The results are presented in Table 5.
Table 5. Occupation Status of the Respondents

(n=135)

	
S.No
	
Occupation
	Contract farmers
	Non contract farmers
	FPO farmers

	
	
	No. of farmers
	
Percentage
	No. of farmers
	
Percentage
	No. of farmers
	
Percentage

	1.
	Agriculture    only
	43
	95.56
	41
	91.11
	38
	84.44

	2.
	Agriculture and  
Govt. job
	0
	0.00
	0
	0.00
	2
	4.44

	3.
	Agriculture and private job
	1
	2.22
	1
	2.22
	3
	6.67

	4.
	Agriculture and Business
	1
	2.22
	3
	6.67
	2
	4.44

	Total
	45
	100.00
	45
	100.00
	45
	100.00

	Chi square “P” value=  0.33 < 0.05=statistical significant at 5% level <0.01= statistical significant at 1% level



Agriculture was the primary occupation for the majority of farmers across all groups, including contract farmers (95.56%), non-contract farmers (91.11%), and FPO farmers (84.44%). A small proportion of FPO farmers (4.44%) were engaged in both government jobs and agriculture. Additionally, 6.67% of FPO farmers were involved in both agriculture and private jobs, while among non-contract farmers, 6.67% combined agriculture with business. Similar results were observed studies conducted by Pavani etal (2018), Harish et al (2019) and Gorai, S. K et al (2022). The Chi-square test indicated no significant statistical difference in occupational status among contract, non-contract, and FPO farmers. However, the findings confirm that agriculture remained the predominant occupation among the farmers in the study area.
Area under crops cultivated by Sample Farms

The crops cultivated by the sample farmers during 2023-24 are presented in Table 6. Chillies accounted for the largest share of the cultivated area (57.51%), as the soil and climate in the study area were well-suited for chilli cultivation. Following chillies, cotton (16.25%) and paddy (4.12%) were the primary crops grown. These crops were cultivated under both rainfed and irrigated conditions. Other crops, such as red gram, maize, banana, subabul, groundnut, turmeric, onion, oil palm, castor, bajra, sesame, tobacco, cowpea, sorghum, pumpkin, mango, black gram, and guava, were grown on a smaller scale.
Table 6. Area under Major Crops in Sample Farms (2023-24)
(n=135)

	S.No.
	Crops
	Area in acres
	Percentage to Total

	1
	Chillies
	600
	57.51

	2
	Cotton
	169.5
	16.25

	3
	Paddy
	43
	4.12

	4
	Redgram
	34.5
	3.31

	5
	Maize
	34
	3.26

	6
	Banana
	34
	3.26

	7
	Subabul
	27
	2.59

	8
	Groundnut
	26
	2.49

	9
	Turmeric
	16
	1.53

	10
	Onion
	16
	1.53

	11
	Palm oil
	10
	0.96

	12
	Castor
	7
	0.67

	13
	Bajra
	6
	0.58

	14
	Sesame
	5
	0.48

	15
	Tobacco
	4
	0.38

	16
	Cowpea
	3
	0.29

	17
	Sorghum
	3
	0.29

	18
	Pumpkin
	2
	0.19

	19
	Mango
	1.25
	0.12

	20
	Black gram
	1
	0.10

	21
	Guava
	1
	0.10

	
	Total
	                        
                    1043.25

	100.00



Role of stakeholders in chillies value chain

Commission Agents
The marketing practices of commission agents are presented in Table 7. The data show that all 15 commission agents reported farmers as their primary source of commodities. It was observed that 100% of the sampled commission agents conducted auctions and facilitated payments to farmers for selling their produce. Additionally, around 80% of the agents provided display facilities to share information about the chilli yard and utilized logistics and transportation services. Furthermore, approximately 64.44% of the agents had tie-ups with suppliers and buyers. The results were not consistent with those reported by Nagalakshmi et al. (2013)
Table 7. Role of commission agents in chillies value chain
(n=45)

	S.No
	Practices
	Yes
	No

	1.
	Conducting auction and payment to farmer
	45 (100.00)
	0
 (00.00)

	2.
	Suggestions to farmers on harvesting / Packaging/ basic cleaning and sorting
	21(46.67)
	24(53.33)

	3.
	Sourcing commodities from farmers
	24(53.33)
	21(46.67)

	4.
	Provision of display chilli yard
	36(80.00)
	9(20.00)

	5.
	Storage
	15(33.33)
	30(66.67)

	6.
	Providing packing materials
	24(53.33)
	21(46.67)

	7.
	Tie up with suppliers / buyers
	29(64.44)
	16(35.56)

	8
	Quality control
	25(55.56)
	20(44.44)

	9
	Logistics and transport
	36(80.00)
	9(20.00)


Problems faced by the commission agents

The commission agents were asked to rank the key challenges they faced in chilli marketing, and the results are presented in Table 8. The findings indicate that price volatility was the most significant issue, followed by marketing risk. Additionally, labor charges were identified as a major challenge, along with high moisture content in chillies, handling difficulties (as workers experienced discomfort due to spiciness), and delays in payments by Allaiah etal (2023. The results deviated from those reported by Ahmad et al. (2019)
Table 8. Problems Faced by the commission agents
(n=45)

	S.No
	Problems
	Mean score
	Rank

	1
	Price volatility
	62.64
	I

	2
	Higher moisture content
	49.91
	IV

	3
	Labour charges
	53.22
	III

	4
	Handling risk
	43.58
	V

	5
	Marketing risk
	55.64
	II

	6
	Payment Delays
	38.00
	VI


Village traders
Table 9. Role of village traders in chillies value chain

	S.No
	Practices
	Yes
	No

	1
	Procurement and aggregation
	39 (86.67)
	6(13.33)

	2
	Value addition activities like sorting, grading, drying etc.,
	35(77.78)
	10(22.222)

	3
	Purchase / Sale record maintenance
	35(77.78)
	10(22.22)

	4
	Export
	44(97.78)
	1(2.22)

	5
	Treatments during storage
	24(53.33)
	21(46.67)

	6
	Payments to suppliers Spot cash / Through bank
	30(66.67)
	15(33.33)

	7
	Fix any specifications before purchasing the commodity
	30 (66.67)
	15(33.33)

	8
	Risk mitigation
	29(64.44)
	16(35.56)



The information on the practices by the village traders is presented in Table 9. All the     sample village traders did not provide any treatment during the storage. But while selling the commodity, they go for value addition in terms of cleaning, grading and handling was taken up. It could be inferred that majority of sampled wholesalers (86.67%) procure chilli produce and aggregate it in one location. Additionally, 77.78% of wholesalers engage in value addition activities such as sorting, grading, drying, and maintaining purchase/sales records. Furthermore, 66.67% make payments through spot cash or bank transactions and establish specifications before purchasing the commodity. Risk mitigation practices are also adopted, along with certain treatments during storage.
Table 10: Problems faced by the village traders
	S.No
	Practices
	Mean score
	Rank

	1
	Price fluctuations
	52.05
	II

	2
	Maintaining consistent quality
	54.41
	I

	3
	Lack of transportation infrastructure
	51.27
	III

	4
	Limited connectivity
	35.36
	IV



Table 10 can be inferred that village traders faced significant challenges in maintaining consistent quality, followed by price volatility and fluctuations. Additionally, they reported that a lack of transportation infrastructure was a major issue, along with limited connectivity.
Wholesalers

Table 11 Role of wholesalers in chillies value chain
 (n=45)

	S.No
	Practices
	Yes
	No

	1
	Market linkage
	39 (86.67)
	6(13.33)

	2
	Quality control and sorting
	25(55.56)
	20(44.44)

	3
	Storage and warehousing
	36(80.00)
	9(20.00)

	4
	Packing and value addition
	21(46.67)
	24(53.33)

	5
	Logistics and distribution
	34(75.56)
	11(24.44)


         
 The information on the practices by the wholesalers is presented in Table 11. The majority of sampled wholesalers (86.67%) follow market linkages, followed by storage and warehousing (80.00%). Additionally, 75.56% engage in logistics and distribution. Furthermore, 55.56% implement quality control and sorting methods, along with value addition activities and modern packing techniques.
Table 12. Problems faced by the wholesalers

	S.No
	Problem
	Mean score
	Rank

	1
	Lack of storage facilities
	39.11
	VI

	2
	High transportation cost
	58.69
	II

	3
	High handling cost
	58.73
	I

	4
	Untimely payment
	54.64
	IV

	5
	Lack of quality
	57.20
	III

	6
	Supply and demand imbalances
	41.62
	V

	7
	Market competition
	39.09
	VII



The wholesalers were asked to rank the challenges they faced, and the results are presented in Table 12. The findings indicate that high handling and transportation costs were the most significant problems. The lack of quality was ranked as the third major issue. Other challenges included untimely payments, supply and demand imbalances, lack of storage facilities, and market competition by Allaiah et al (2023). The results deviated from those reported by Vaghasiya, V. et al (2022) and  Singh et al (2023).
Retailers
The practices of the sampled retailers are presented in Table 13. Around 80% of retailers had tie-ups with suppliers. Additionally, 66.67% were involved in customer service activities, followed by 62.22% engaged in packaging and labeling. Furthermore, 55.56% made payments through spot cash or bank transactions, while 4.44% focused on collecting consumer feedback and analyzing market trends.

Table 13. Role of retailers in chillies value chain
(n=45)

	S.No
	Practices
	Yes
	No

	1
	Payments to suppliers Spot cash / Through bank
	25 (55.56)
	20(44.44)

	2
	Tie up with suppliers
	36 (80.00)
	9(20.00)

	3
	Packaging and labelling
	28(62.22)
	17(37.78)

	4
	Customer service
	30(66.67)
	15(33.33)

	5
	Consumer feedback and market trends
	2(4.44)
	43(95.56)


Problems faced by the retailers

The retailers were asked to rank the challenges they faced in marketing, and the results are presented in Table 14. Competition and market saturation emerged as major concerns. Unlike other commodities, handling chillies caused irritation, posing an additional challenge. Additionally, when chillies were purchased directly from commission agents without proper drying, quality deterioration occurred during storage. Retailers also faced difficulties in handling, followed by supply chain disruptions. Other reported issues included broken pods, seasonal availability and variability, and challenges in accurately assessing demand by Allaiah et al (2023). The results deviated from those reported by Vaghasiya, V. et al (2022) and  Singh et al (2023).

Table 14. Problems faced by the retailers
(n=45)

	S.No
	Problem
	Mean score
	Rank

	1
	Seasonal availability and variability
	44.47
	VI

	2
	Broken pods
	46.93
	V

	3
	Handling problems
	52.76
	III

	4
	Improper drying  
	54.71
	II

	5
	Competition and market saturation
	56.73
	I

	6
	Supply chain disruptions
	48.04
	IV

	7
	Unable to assess the demand
	37.20
	VII




Conclusions
The value chain analysis of chilli cultivation in Andhra Pradesh highlights distinct structural and functional differences across contract, non-contract, and Farmer Producer Organization (FPO) farming systems. Contract farmers benefit from assured markets and technical support but face price control and firm dependency. FPO farmers, with better education and collective bargaining power, access markets more efficiently and adopt modern practices. Non-contract farmers remain independent but are most vulnerable due to limited institutional support and market access.
Stakeholder analysis reveals that intermediaries—commission agents, village traders, wholesalers, and retailers—play key roles but face challenges like price volatility, weak infrastructure, high logistics costs, and inconsistent quality. Common bottlenecks include drying and storage issues, payment delays, and inadequate quality control.
The study emphasizes the need for policy measures to strengthen FPOs, enhance contract transparency, and improve rural market infrastructure. Support for smallholders through training, finance, and digital tools, along with inclusive public-private partnerships and investments in agri-logistics and processing, is critical. A balanced ecosystem integrating all three models can drive equitable, resilient, and sustainable growth in the chilli value chain.
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