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Agriculture is the backbone of Indian economy and farmers play significant

role in sustaining the sector. However, farmers face several challenges such as

poor market access and limited access to market information which adversely

a�ect their marketing performance. Therefore, this study aimed to examine the

marketing performance and factors influencing farmers choice for agricultural

output marketing channels in garden pea in the Indian state of Himachal Pradesh.

The study utilized primary data collected through structured questionnaires

administered via the interview method to a sample size of 400 farmers selected

through a multistage stratified random sampling technique. The data collected

were analyzed using descriptive statistics and acharya approach to study the

marketing performance. Further, amultinomial logistic regressionmodel was used

to determine the factors that influence farmers marketing choice of marketing

channels. Additionally, the constraints experienced by farmers during marketing

were investigated using garret ranking. The study revealed that farmers who sold

their pea directly to consumer had higher marketing performance than those

who sold through market intermediaries such as local traders, commission agents

and wholesalers. Further, the results indicated that farm income, farm experience,

distance to the market and market information were significant determinants of

farmers choice for marketing channels. Whereas, lack of market consultancy, high

commission chargers and poor transportation were the major constraints faced

by farmers during marketing of pea. The findings of this study highlight the need

for policymakers to develop and implement interventions that enhance farmers
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marketing skill, facilitate access to markets, improve negotiation power which

can lead to higher incomes for farmers, improve their livelihoods, better quality

produce for consumers and a more e�cient and sustainable food system.

KEYWORDS

marketing channels, performance, e�ciency, factors, choice, multinomial logistic

regression, marketing constraints

1 Introduction

The garden pea (Pisum sativum) is one of the oldest cultivated

leguminous vegetables in the world, commonly known as pea

or green pea. Pea has a significant global value as a food and

nutritional source for millions of people. The pea is in a good

position to meet the rising demand for high-protein foods around

the world and to serve as a leguminous break-up crop in a variety

of farming systems. It is one of the extensively cultivated vegetable

crops grown for commercial purposes (Swaminathan, 2002; Singla

et al., 2006; Sidhu et al., 2011). The annual global production

of pea is around 21.77 million tons. China is a top producer of

green peas with total production 12.2 million tons, followed by

India with 4.8 million tons (FAO, 2022). In India, major pea-

growing states include Uttar Pradesh, Punjab, Madhya Pradesh and

Himachal Pradesh (MOAFW, 2022). Along with other agricultural

produce, peas are essential for farmers and market participants for

employment opportunities, income generation and food security.

Recognizing the significance of peas in human life and diet, it is

crucial to focus on increasing production levels while strengthening

the marketing system (Maspaitella et al., 2018). The vision of

commercialized agriculture can only be realized when farmers are

encouraged to engage in agribusiness and participate actively in

the market (Panda and Sreekumar, 2012; Thakur et al., 2022a,b).

Marketing exerts a stimulating influence on the production and

distribution of agricultural output. Thus, agricultural marketing

plays a vital role in promoting growth and development of the

agriculture sector (Chand and Singh, 2016; Dawit, 2016; Olutumise,

2022). Therefore, enhancing market participation will facilitate

agricultural modernization and encourage increased investment in

agriculture (Lapar et al., 2003; Akrong et al., 2021). Apart from

this, market participation plays a crucial role in meeting consumer

demand at the right time, in the right place, in the right quantity

and at an affordable price (Lenne and Ward, 2010; Dessie et al.,

2019; Owusu and Iscan, 2020).

In developing countries, strategies aimed at reducing poverty

rely on improving agricultural production and providing farmers

with access to formal markets (Kumar et al., 2004; Narayanan,

2014; Olutumise, 2020). However, the agricultural output market

in developing nations is characterized by a number of difficulties

including far-flung markets, poor road systems, lack of market

participants, weak market information system and high marketing

costs that prevent farmers from entering new markets and restrict

the advantages they can obtain from market participation (Dhaka

and Poonia, 2010; Yaregal, 2018; Aliyi et al., 2021). Farmers

are unable to sell their agricultural produce in an organized

manner and do not receive a fair share of consumer prices

(Baba et al., 2010; Mishra et al., 2014; Chand et al., 2020, 2021).

Himachal Pradesh is one of the hilly states with highest area and

production under pea. Pea cultivation holds immense significance

in the agrarian landscape of the state, playing a pivotal role in

bolstering the local economy and sustaining the livelihoods of

countless farmers. The cultivation of peas translates into substantial

economic gains for the region. This, in turn, leads to a steady

inflow of income, crucial for the financial stability of farming

households. Additionally, pea cultivation generates substantial

employment opportunities, encompassing activities from sowing

to harvesting and subsequent processing. This not only reduces

unemployment in rural areas but also fosters a sense of economic

empowerment among the local population. The state has adverse

climatic conditions divided into four agroclimatic zones which

shows substantial potential for pea cultivation. Peas are widely

grown by farmers in the high hills wet temperate and mid hills

sub-temperate zones during the kharif and rabi seasons, serving

as a means to enhance family income, achieve food security and

improve livelihoods (Bala et al., 2011; JICA, 2021). The choice

of an output marketing channel is a crucial decision for farmers,

as it has a significant impact on farm profitability (Gelaw et al.,

2016; Pham et al., 2019; Lee et al., 2020). However, understanding

marketing channels for garden peas in Himachal Pradesh is of

paramount importance for several compelling reasons. Firstly,

it directly influences the income of farmers. A well-organized

marketing channel ensures that farmers receive fair prices for their

produce, preventing exploitation and guaranteeing a sustainable

livelihood. This, leads to increased economic stability for farming

communities. Moreover, effective marketing channels have far-

reaching implications for food security. By facilitating the efficient

distribution of garden peas, it ensures a steady and reliable

supply of this nutritious crop to both local and distant markets.

This contributes significantly to the overall food security of the

region, safeguarding against potential shortages and fluctuations

in availability. Additionally, the presence of robust marketing

channels has a profound impact on the agricultural sector at large. It

encourages investment, innovation and modernization, bolstering

the sector’s overall growth and productivity.

In Himachal Pradesh, farmers sell their pea produce through

formal and informal markets. Informal markets are unorganized

they are typically local roadside markets while formal markets are

organized and provide better market spaces for farmers. Formal

markets offer better prices to farmers for their agricultural produce

(Manjunath and Girish, 2016; Singh et al., 2020; Thakur et al.,

2023). Therefore, farmers who choose to participate in formal

markets have an opportunity to maximize their profits from pea

marketing. However, the level of participation in formal markets
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by farmers in Himachal Pradesh is low. Moreover, there is a lack

of recent empirical data that validates the market performance

and factors influencing farmers choices to participate in the

agricultural output marketing channels for pea crops. Analyzing

market performance and choice is important for decision making

in agricultural produce marketing, yet policy analysis has not

been done in this area. It is therefore difficult to know what

motivates or hinders farmers of the area to participate in particular

output market. To this end, the present research sought to analyze

the determinants that influence farmers choice to participate in

marketing channel. As a result, taking this into account, this study

was carried out to examine and fill the existing research gap. The

study proffered answers to the following questions: (1) what are

the existing agricultural output marketing channels in the study

area? (2) what is the scenario of market performance and who

get more benefit along agricultural marketing channels? (3) what

are the factors influencing pea producer choices in the study

area? (4) what are the constraints faced by the pea farmers in the

study area? This present research offers substantial contributions

to both academic literature and practical policymaking in the

agricultural sector. In terms of academic contributions, the

study provides a comprehensive evaluation of the marketing

performance of garden pea farmers, filling a potential gap in

the existing body of knowledge specific to this region. Moreover,

by employing advanced econometric techniques, the research

offers a methodologically robust approach to understanding the

factors influencing farmers choice of marketing channels. This

methodological rigor enhances the academic credibility of the

study. Further, the investigation into the constraints faced by

farmers during the marketing process provides valuable empirical

insights that can inform further scholarly inquiries and contribute

to a more nuanced understanding of agricultural marketing

dynamics in the region. The results obtained from the research

would be helpful in drafting appropriate policies regarding

institutional development and creation of systematic agricultural

market infrastructure which could benefit the farmers of the India.

The remainder of this paper is organized as follows: The

next section overview the theoretical background and empirical

evidences followed by data and methodology. In this section nature

and sources of data, research design, various stages of analysis and

technique are discussed. The results and discussion are presented

in the following section. The last sections present the conclusion,

suggestion and policy implications.

2 Background and empirical evidences

This section presents the theoretical background and

empirical evidence related to marketing channel choice and

marketing performance in the agricultural output marketing

sector. The primary objective is to review previous studies

and identify the indicators or proxies used by researchers to

analyze marketing channel choice and performance in this sector.

A secondary purpose is to identify the main methodologies

employed in previous studies focusing on marketing channel

choice and market performance. Several researchers have studied

different types of output marketing channels for vegetable crops

(Sidhu et al., 2010, 2011; De and Rahaman, 2014); Mishra et al.,

2014). Agricultural output marketing channels refer to the market

institutions through which agricultural commodities, goods, or

services are transferred from original producers (farmers) to

end users or consumers (Coughlan et al., 2001; Chopde, 2019;

Kala, 2020; Mondal et al., 2020). Based on the reviewed studies,

it can be concluded that agricultural output marketing channels

create employment opportunities for farmers, village traders,

commission agents, wholesalers and retailers. Further, research

suggests that establishing a modern market infrastructure through

public-private partnerships can improve agricultural marketing

channels (Jalalzadeh et al., 2014; Krafft et al., 2015; Naveen et al.,

2015; Routroy and Behera, 2017; Ozor and Nwankwo, 2018).

A significant portion of the literature, including Park et al.

(2014), Park (2015), Gebrehiwot et al. (2018) and Park et al.

(2018) focuses exclusively on the impact of direct marketing on

farm sales, comparing farms that participate in direct marketing

to those that do not. To analyze the market performance of

agricultural marketing channels for vegetable crops, researchers

commonly use indicators such as marketing cost, marketing

margins, marketing efficiency, price spread and the producer’s

share in the consumer rupee method (LeRoux et al., 2010; Bala

et al., 2011; Bukar et al., 2015; Mutayoba and Ngaruko, 2015;

Hailegiorgis and Hagos, 2016; Abdulai et al., 2017). According to

the performance studies, selling vegetables directly to consumers

resulted in the highest overall gross marketing margin and profit

margin, while selling crops through intermediaries across the

channel yielded the lowest margins (Mmasa et al., 2013; Osondu

et al., 2014; Negasi, 2015). Moreover, Baba et al. (2010), Dastagiri

et al. (2013), Devkota and Sharma (2014), Chand et al. (2020)

found that the producer-to-consumer channel was the most

efficient among all the marketing channels adopted by farmers for

their specific vegetable produce. Additionally, Kumar et al. (2019),

Devi et al. (2020), Thakur et al. (2023) identified several major

constraints in the agricultural marketing system, including poor

product handling and packaging, ineffective pricing system, lack

of transparency in market information, limited market availability,

high number of middlemen and lack of coordination among

producers. The choice of marketing channel is a crucial decision

for farm households as it significantly impacts farmers income

and livelihood (Jari and Fraser, 2009; Mafukata, 2015; Harrizon

et al., 2016; Marine et al., 2016). Farmers take various factors

into consideration when selecting a marketing channel (Makhura

et al., 2001; Manjunath and Girish, 2016; Marine et al., 2016).

Previous studies have consistently found that household factors

have a significant influence on farmers’ participation in output

markets (Wiersinga et al., 2007; Argade and Laha, 2018; Donkor

et al., 2018; Fan and Garcia, 2018; Siddique et al., 2018; Anh and

Bokelmann, 2019). Whereas, Tsourgiannis et al. (2008) observed

that the choice of marketing outlet is influenced by factors such

as sales price, payment speed and loyalty. According to a study

by Blandon et al. (2009) and Adanacioglu (2017) farmers have

strong preferences for new supply chains that involve pre-arranged

prices and quantities with buyers, but they still prefer traditional

spot markets for certain attributes such as the absence of produce

grading, cash payments, lack of delivery schedules, the ability

to sell at the farm gate and the ability to sell individually. Many
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researchers, including Chirwa (2009), Xaba and Masuku (2013),

Edoge (2014), Geoffrey et al. (2015), Soe et al. (2015), Gelaw et al.

(2016), Pham et al. (2019), Chiv et al. (2020), Lee et al. (2020)

have used multinomial logistic regression analysis to investigate

the factors that influence farmers marketing channel choices.

Farmer’s age, quantity of produce, education, farm size, farming

experience, storage facilities, access to information, distance to

the market, and output price/payment at the time of sale have all

been identified as significant determinants of farmers decisions to

sell their farm produce through a particular marketing channel

(Maina, 2015; Harrizon et al., 2016; Ntimbaa and Akyoob, 2017;

Nxumalo et al., 2019; Ihli et al., 2021). Factors such as farmers age,

distance from the farm to the market, marketing agreements and

membership in farmer associations have played important roles in

choosing a wholesale market channel over other market channels

(Mafukata, 2015; Zhang et al., 2017). Whereas study conducted

by Soe et al. (2015) concluded that farmers with access to market

information, storage, transportation and larger quantities are more

likely to choose remunerative direct marketing channels, such as

selling directly to rice mills. Another study by Cheng et al. (2016)

focusing on consumer choice found that traditional marketing

information outlets such as television, radio and well-educated

consumers, preferred the internet as a decision-making tool. On

the basis of the theoretical background and empirical evidences

under this section, it can be concluded that important factors

influencing farmers agricultural output marketing channel choices

are education, income, farming experience, storage facility, source

of market information, time of sale, type of payment and distance

to market.

3 Material and methods

3.1 Study area

The study was carried out in Himachal Pradesh, India, which

is situated in the foothills of the North-Western Himalayas and

located between latitudes of 30 22′ 40′′ to 33 12′ 20′′ N and

longitudes of 75 45′ 55′′ to 79 04′ 20′′ E. Its altitude ranges 350 to

6,975 meters above mean sea level (amsl) and has a wide variety

of climate niches. The State of Himachal Pradesh has been divided

into four agro-climatic zones, characterized by varying elevations

ranging from below 650 to over 2200 meters above mean sea

level (amsl). The selection of sampled household was done from

two agro-climatic zones of the state, mid hills sub humid, Zone-

II and high hills temperate wet, Zone-III based on maximum area

under vegetable cultivation (JICA, 2021). Hence, the study area was

stratified into these two strata (Figure 1).

3.2 Sampling procedure

3.2.1 Farmers sampling
The sample farmers households were selected using a

multistage stratified random sampling method. In the first stage

of sampling, a list of blocks in the selected agro-climatic

zones was compiled, and five blocks were chosen based on the

maximum cultivated area under vegetables. Next, a list of all

Gram Panchayats in the chosen blocks was created, and four

Gram Panchayats were randomly selected from each chosen

block. Finally, 10 farmers were randomly selected from each

Gram Panchayat to create a sample size of 400 farmers. The

use of stratification and randomization helped to ensure that

the sample was representative of the target population in the

study area.

3.2.2 Selection market intermediaries
The study determined the sample size of market functionaries

on the basis of information obtained from the agricultural produce

market committee office. As a result, twomainmarkets were chosen

in each selected agro-climatic zone. In the mid-hills sub-humid

Zone-II, the solan and mandi markets, while in the high hills

temperate wet Zone-III, the shimla and theogmarkets were selected

purposively. Further, to investigate different aspects of pea output

marketing, a total sample size of 80 traders was formed by randomly

selecting 5 local traders, 5 commission agents, 5 wholesalers and

five retailers from each market in each agro-climatic zone.

3.2.3 Data source and collection
In present research study, both quantitative and qualitative

data were collected from primary as well as secondary data

sources. Primary data were collected by researcher with the help

of self-structured questionnaire by interviewing the farmers and

different market functionaries. The process of designing the self-

structured questionnaires for this study began with a thorough

review of existing literature, particularly focusing on agricultural

marketing. This literature review served as the cornerstone for

identifying key variables and established measures relevant to the

research objectives. To ensure the accuracy and effectiveness of

data collection, several critical steps were taken. Each identified

variable was meticulously defined to guarantee conceptual clarity

and consistency. Questions were thoughtfully formulated to

directly address these variables, emphasizing clarity, specificity,

and freedom from ambiguity to facilitate accurate responses.

Before the main data collection phase, a pilot test was conducted

with a small sample of farmers. This exercise provided valuable

feedback, which was instrumental in refining and fine-tuning the

questionnaire. The questionnaire aimed to gather information

from pea farmers regarding their production, marketing activities,

and market preferences. Additionally, data on marketing costs,

market margins and market efficiency were collected to assess the

performance of peamarketing channels. Data on household factors,

vegetable production, sales and sources of market information

were also collected to evaluate their influence on farmers’

choices of agricultural output market channels. Further, relevant

information was collected to examine the various constraints

faced by the farmers in marketing of pea. Moreover, ethical

considerations were addressed within the questionnaire, ensuring

respondents were informed about the study’s purpose, their

voluntary participation and the confidentiality of their responses.

By adopting this meticulous approach to questionnaire design, the

researcher aimed to collect accurate and reliable data that effectively

addressed the variables of interest. The use of a self-structured
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FIGURE 1

Location map of study area. ACZ, agro-climatic zone.

questionnaire, informed by a comprehensive review of existing

literature, ensured that the instrument was tailored to the specific

context of garden pea cultivation in Himachal Pradesh, ultimately

contributing to the validity and robustness of the research findings.

Whereas, secondary data pertinent to the study were obtained

from diverse sources such as books, journals, and university

reports and also publications from government departments

such as horticulture, agriculture, directorate of statistics and

land records.

3.3 Analytical framework for
marketing performance

The evaluation of market performance involves analyzing the

costs and margins associated with marketing agents across various

channels. A frequently utilized method to assess performance is

by examining measures such as marketing costs, market margins,

price spreads and market efficiency (Chand et al., 2020; Aliyi et al.,

2021).
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3.3.1 Marketing cost
The marketing costs were calculated by combining the costs

incurred by each marketing functionaries participating in the

supply chain process of pea produce. The amount of money

spent on marketing differed depending on various factors such

as the type of specific marketing activities, the type of marketing

institutions and the location of marketing. The intermediaries

marketing costs comprised cost for packaging materials, fees for

loading and unloading, transportation costs, commission charges

and taxes (Acharya and Agarwal, 2016).

The calculation involved determining the overall cost of

marketing activities as follows:

TCm = Cg +
∑

i=1

MCi

Where,

TCm = The total cost associated with marketing of pea produce

Cg = The cost incurred by the farmer in the marketing of

pea produce

MCi = The marketing costs incurred by ith middleman.

3.3.2 Marketing margin
Marketing margin analysis involves comparing prices at

different levels of the marketing chain within the same timeframe.

It assesses the portion of the final selling price that a specific agent

in the marketing chain captures and is expressed as a percentage

of the final price or the price paid by the end consumer (Thakur

et al., 2023). Therefore, marketing margins were utilized in this

study as an important indicator for evaluating market performance

(Ghorbani, 2008). The marketing margin is the disparity between

the price paid to the initial seller, often known as the farm-gate price

and the price paid by the ultimate buyer, commonly referred to as

the retail price (Abankwah et al., 2010).

In the present research study, marketing margins were

calculated by determining the absolute margin. This involves the

cost price (purchase price and marketing cost) that was subtracted

from the selling price of pea by a market agent. The length of

the marketing chain, the number of economic activities involved

during marketing and the profit expectations of each marketing

agency are some of the factors that affect the size of the marketing

margins in different agricultural outputmarketing channels for pea.

To determine the percentage of marketing margins obtained by

each intermediary involved in the marketing of pea produce, the

following formula as mentioned by Acharya and Agarwal (2016)

was used.

Ami = PRi − (Ppi + Cmi)

Where,

Ami = Absolute margin of middlemen

PRi = Total value of receipts per unit (price of sale)

Ppi = Purchase price per unit of goods

Cmi =Marketing cost incurred per unit.

TGMM =
Consumers

′
Price− Producers

′
Price

Consumer
′
s Price

× 100

Where, TGMM represents the total gross marketing margin.

Additionally, it is beneficial to consider the concept of producer’s

gross margin (GMMP) which denotes the proportion of the

consumer price that is received by the producer. The calculation

for the producer’s margin is as follows:

GMMP =
Consumers

′
Price− Gross marketing margin

Consumers′Price
× 100

Where, GMMp= the producer’s share in consumer price.

Whereas, the net marketing margin (NMM) refers to the

portion of the final price received by intermediaries as their net

income, taking into account the deduction of their marketing costs.

NMM =
Gross margin−Marketing Cost

Consumers′Price
× 100

The proportion of net income that can be categorized as pure

profit, indicating the return on capital, varies depending on factors

such as the intermediaries’ own costs (including working capital).

The equation reveals that a higher marketing margin reduces the

share of the producer, and conversely, a lower marketing margin

increases their share. This equation also offers insights into the

distribution of welfare among production and marketing agents. A

higher net marketing margin (NMM) or profit for the marketing

intermediaries indicates a decrease in downward and unfair income

distribution. This situation can lead to a discouraging market

participation for smallholders.

3.3.3 Price spread
Price spread refers to the disparity between the price paid by the

consumer and the price received by the producer. The calculation

of price spread was performed using the formula recommended by

Acharya (1988).

PS =
PF

PC
× 100

Where,

PS= Producer’s share in consumer’s rupee

PF = Price of produce received by farmer and PC = Price of

produce paid by consumer.

3.3.4 Marketing e�ciency
Marketing efficiency focuses on the efficient transfer of goods

from producers to consumers, aiming to achieve the lowest possible

cost while providing the desired services to consumers. In the study

area, the marketing efficiency of different channels was assessed

using Acharya’s approach, as suggested by Acharya (2016), Acharya

and Agarwal (2016).

Marketing Efficiency =
FP

MC +MM
− 1

Where,

FP= Price received by the farmer

MC= Total marketing cost

MM= Net market margins.

Frontiers in Sustainable FoodSystems 06 frontiersin.org

https://doi.org/10.3389/fsufs.2023.1270121
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Thakur et al. 10.3389/fsufs.2023.1270121

3.4 Analytical framework for factors
influencing choice

3.4.1 Factors influencing farmers choice
The Random Utility Model is a framework that can be applied

to analyze the marketing channels that influence farmers decisions

on selling their agricultural produce. Several studies, such as those

by Mtimet and Albisu (2006), Geoffrey et al. (2015), Ma and

Abdulai (2016) and Espinosa-Goded et al. (2021) have utilized this

model in their research. The model assumes that farmers choose

their marketing channels based on the expected value and that the

decision to participate in a specific channel is based on maximizing

a utility function (Greene, 2003; Train, 2009). In other words,

farmers weigh the expected gains, costs, and advantages of each

channel and choose the one that provides the highest overall utility.

The utility gained from selling through a specific channel, denoted

as Uij. The utility is defined as a linear function of the channel-

specific parameter vector (βj), the characteristics of that option (Xij)

and a stochastic error component (eij) for each farmer selecting a

specific option.

Ui(j=k) = βj=kXij + eij ∀j ∈ N (1)

The farmer’s decision on which output channel to use is based

on the utility which is the difference between the benefit and cost.

This utility cannot be directly observed, but the decision made by

the farmer indicates which output channel offers the most utility

(Greene, 2012). If the expected utility from selling the agricultural

produce through a particular output channel is greater than that

of all other options, the farmer will choose that channel. The

probability of selecting a specific option depends on the likelihood

that its utility will be higher or at least equal to the utilities of every

other alternative in the decision set (Mariel et al., 2022). The farmer

will select the j=k market channel for agricultural output if the

utility of that channel is greater than the utility of all other channels

as expressed in equation (2).

Ui(j=k) > Ui(j6=k)∀k 6= j ∀k 6= j (2)

The random utility associated with the market channel j=k

is denoted as Uij while the index function β(j=k)Xij represents

the average utility of the producer associated with this choice.

The second term eij represents a random error specific to

the producer’s utility choice, as mentioned by Louviere et al.

(2000), Tafesse et al. (2020). Moreover, based on the empirical

evidences presented in the theoretical background section, Figure 2

illustrates the conceptual framework of the dependent variables

that affect farmers choices regarding the channels they choose

for marketing their pea output. The choice of market channels

described the farmers decision to sell the pea produce to retailers,

local traders, commission agents, wholesalers and consumers.

Whereas, determinants of choice are four categories which includes

household factors (education, farm income), vegetable production

factors (farming experience, storage facilities, distance to market),

vegetable sales factors (financial urgency, payment in advance,

payment at the time of sale, slow sale) and source of market

information factors (word of mouth/relative/friends, government

department/tv radio).

3.4.2 Multinomial logit regression model
We used a multinomial logistic regression model to assess

farmers preferences for agricultural output marketing channel. We

employed this technique because farmers in the study regions

have more than two options for marketing their farm produce.

The model plays significant role, because through this choice

method has the ability to value multiple marketing channels.

To examine the factors influencing their choice of marketing

channels, a Multinomial Logit Regression (MNL) model was

employed. The MNL model is commonly utilized when there

are several alternatives for the variable being explored (Bardhan

et al., 2012; Martey et al., 2012; Delong et al., 2019; Asante

and Weible, 2020; Goncalves et al., 2022). This technique is

suitable for analyzing responses that are not ordered and involve

more than two options (Chung et al., 2011; Mgale and Yunxian,

2020; Olutumise, 2022). Furthermore, based on the conceptual

framework and previous empirical research on market channel

selection, several relevant explanatory variables with potential

impact on the choice of marketing channels were identified

and incorporated into the multinomial logit analysis (Panda and

Sreekumar, 2012; Gelaw et al., 2016; Pham et al., 2019; Thakur et al.,

2022a,b).

According to Greene (2003), Gujarati and Porter (2009)

we make an assumption regarding the probability(Pij) that the

ith farmer will choose the jth agricultural output marketing

channel among four available options. Consequently, the

multinomial logistic regression model was used to estimate the

probability of a farmer selecting a specific alternative j in the

following manner:

Pij =
exp

(

βjxi
)

1+
∑4

j=1 exp
(

βjxi
)
for j = 1, 2, 3, 4 (3)

Where, xi is a distinct characteristic of the ith farmer, while βj

represents a set of estimated regression parameters associated with

the jth alternative. It is important to note that there are four

agricultural output market channels available for selection in the

choice set.

In the multinomial logit model, the coefficients of the

independent variables for the reference or omitted category

are assumed to be zero. To determine the probability

of selecting the base category, the following equation

is employed:

Pi (j = 1 l xi) =
1

1+
∑4

j=1 exp
(

βjxi
)

(4)

The probabilities of the ith farmer belonging to the remaining

three categories (where j = 2, 3, or 4) can be computed using the

following approach:

Pi
(

j = m I xi
)

=
exp

(

βjxi
)

1+
∑4

j=2 exp(βjxi)
for m > 1 (5)

To assess the impact of various characteristics on the likelihood,

the marginal effects can be determined by differentiating equation
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FIGURE 2

Conceptual framework for choice of agricultural output marketing channels.

(3) with respect to the covariates in the following manner:

∂Pj

∂xi
= Pj



βj −

4
∑

j=0

Pj βj



 = Pj
[

βj − β
]

(6)

Pj represents the probability that the pea producer will choose

marketing channel j,

while

βj is a vector of regression parameter estimates specifically

associated with option j,

The empirical Multinomial Logit Regression model

incorporates the following variables that influence the farmers’

selection of marketing channels for their pea produce:

Pij = 1n (Pi /Pj ) = β0+ β1 Education + β2 Farm Income

+ β3 Farming experience + β4 Storage Facility + β5 Distance +

β6 Financial Urgency + β7 Payment in advance + β8 Payment

at the time of sale + β9 Slow sale. + β10 Market information

through word of mouth + β11 Market Information T.V/Social-

Media/Govt. Agency.

The variables that need to be estimated in the model are

β0. . . . . . . . . . . . . . . . β11.

Pij represents the probability that farmer i choosing marketing

channel j for their agricultural output,

Where, j= 1 for producer→ retailer→ consumer, j= 2 for

producer→ commission agent → retailer→ consumer, j=3 for

producer→ local trader→ wholesaler→ retailer → consumer

j= 4 for producer → wholesaler→ retailer → consumer. In the

present research study, we used STATA-12 software to estimate the

empirical model.

3.5 Analytical framework for
marketing constraints

In order to investigate the constraints faced by pea growers in

marketing, researchers utilized Garrett’s ranking method (Chand

et al., 2020; Thakur et al., 2023). This method offers a significant

advantage over a basic frequency distribution as it allows

constraints to be ranked based on their perceived severity from

the farmers perspective. Farmers were requested to assign a rank to

each category of constraints presented to them using this approach.

The per cent position for each rank was then calculated using the

following formula:

Per cent Position =
(Rij − 0.5)

Nj
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Where:

Rij = Rank given to ith position by the jth individual

Nj = Numbers of problems ranked by jth individual

The per cent position was converted into scores using the

reference table suggested by Garrett and Woodworth (1969).

Subsequently, the scores of each respondent were summed and

divided by the total number of respondents who provided scores.

These average scores for each factor were then arranged in

descending order, allowing for the identification of the most

influential factors through the assigned ranks. The factors with the

highest mean value score were considered themost severe problems

encountered by farmers in the study area (Karthick et al., 2013;

Kenjit et al., 2021).

4 Results and discussion

4.1 Agricultural output marketing channels
of pea crop

It can be observed from Table 1 and Figure 3 that the sampled

farmers in the research area utilized five different output marketing

channels to sell their pea produce. The most preferred channel,

accounting for 50.5 per cent of the total quantity transacted

among the channels was Producer-Commission Agent-Retailer-

Consumer (Channel-C). This was followed by 20.5 per cent in

Producer-Local Trader-Wholesaler-Retailer-Consumer (Channel-

D) and Producer-Wholesaler-Retailer-Consumer (Channel-E). A

smaller percentage, 6.25 per cent was transacted through Producer-

Retailer-Consumer (Channel-B) and the minimum quantity of 2.25

per cent was sold through Producer-Consumer (Channel-A). These

results shows that Channel-C, which involves selling through a

commission agent to a retailer who then sells to consumers, can

have advantages for farmers. Commission agents may help farmers

find buyers for their crops, negotiate prices and handle the logistics

of transporting the crops produce tomarket.Whereas, retailersmay

provide a consistent market for the crops and consumers benefit

from having access to fresh, locally-grown produce. However, each

marketing channel has its own advantages and disadvantages and

farmersmay choose different channels based on factors such as crop

quality, market demand, transportation costs and competition from

other farmers. Therefore, it is important for farmers to consider

all their options and choose the marketing channel that best meets

their needs and maximizes their profits.

TABLE 1 Agricultural output marketing channels of pea crop.

Particulars Channels Overall (%)

Channel-A P—C 2.25

Channel-B P—R—C 6.25

Channel-C P—CA—R—C 50.50

Channel-D P—LT—W—R—C 20.50

Channel-E P—W—R—C 20.50

100

C, Consumer; CA, Commission Agents; LT, Local Trader; P, Producer; R, Retailer;

W, Wholesaler.

4.2 Marketing costs and margins of various
market functionaries

The data presented in Table 2 provides information on the

marketing cost and margins of different market participants

engaged in various marketing channels for pea produce in the study

area. In Channel-A, where producers directly sold pea produce

to consumers, the total marketing cost for producers amounted

to rupees (Rs.) 61 per quintal. In Channel-B, where pea produce

was supplied to retailers, the marketing cost for producers was Rs.

70 per quintal. For Channel-C, where pea produce was marketed

to commission agents, the marketing cost for producers was Rs.

112.50 per quintal. Producers who sold their pea output to local

traders in Channel-D paid marketing costs of Rs. 85 per quintal,

while producers who sold their produce to wholesalers in Channel-

E paid Rs. 90 per quintal. The packaging, loading/unloading fee,

transportation costs, commission fee and Mandi tax are included

in the marketing cost borne by the pea growers in the research area.

However, these results shows that the marketing costs incurred by

farmers is lower when selling directly from farmer to consumer

compared to other marketing channels. This is because in direct

sales, there are typically fewer intermediaries involved in the

transaction which can reduce costs associated with transportation,

loading/unloading and commission charges. Additionally, direct

sales do not require as much transportation charges as sales to other

market functionaries which can also reduce costs.

The retailers can be observed across four different marketing

channels in the study area, these are Channels B, C, D and E

respectively. Aside from the producer, the retailer was the sole

market participant selling produce directly to consumers. The

significant marketing cost they incurred included commission fees,

transportation costs, loading and unloading costs and Mandi tax.

It has been determined that retailers in Channels B, C, D and E

paid a total cost of Rs. 440.93, Rs. 473.15, Rs. 513.63 and Rs. 479.11

per quintal, respectively. Further, retailer margin per quintal in

Channel B (Rs. 154.50), Channel-C (Rs. 169.25) and Channel-E

(Rs. 172.75) respectively. However, retailer margin in Channel D

(Rs. 182) was found to be the highest margin per quintal among

all the functionaries. This means that the retailer is able to charge

a higher price per quintal of pea crop compared to the other

intermediaries in the channel which suggests that the retailer has a

greater level of market power and is able to extract more value from

the transaction. It is worth noting that the high retailer margin may

also reflect higher costs incurred by the retailer such as commission

charges, transportation and handling costs. However, retailers are

the last point of contact between the agricultural produce and the

consumer. As a result, they have more bargaining power and can

charge higher prices for the produce. Moreover, retailers often add

value to the product by providing services such as product display,

marketing and customer service.

In the marketing Channel-C, the commission agent was

discovered to be an important market functionary. The primary

factors contributing to marketing costs have been identified as the

commission charges, transportation cost, loading and unloading

costs andMandi tax. The total marketing cost spent by commission

agent was Rs. 371.30, while market margin was Rs. 131.50 per

quintal. The results reveals that the commission agent plays a
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FIGURE 3

Agricultural output marketing channels of pea crop.

significant role in the marketing of pea produce in Channel-C.

Commission charges are fees paid to the commission agent for their

services in facilitating the sale of goods. Loading/unloading costs

are expenses incurred in the transportation of goods to and from

the market.Mandi tax is a tax levied on the sale of goods in certain

markets in India. By incurring these costs, the commission agent

is able to provide valuable services to both buyers and sellers in

the market. The commission agent helps buyers to find the goods

they need, and helps sellers to find buyers for their goods. The

commission agent also helps to ensure that the market operates

efficiently by facilitating transactions and providing important

market information to buyers and sellers. Further, the local trader

had only been found in output marketing Channel-D. The local

trader spent Rs 401.79 per quintal on marketing cost overall.

Furthermore, the local trader engaged in the sale of the produce

to the wholesaler. However, research did not find any evidence of

local trader selling directly to the consumer. The results reveals

that farmers sell their pea produce to local traders who act as

intermediaries between the farmers and other market participants

such as wholesalers and retailers. These local traders offer services

such as transportation, storage and market information to farmers

which help them to sell their produce more efficiently.

According to the data in Table 2, wholesalers were one of the

crucial market participants that have been found in the marketing

Channel-D and Channel-E. Commission fees, Mandi tax, and

transportation were determined to be the main components of the

wholesalers marketing costs which were found to be Rs. 458.68

and Rs. 426 per quintal respectively, in these channels. The data

also indicated that in Channel-E, the wholesalers directly purchase

from the farmers, whereas in Channel-D, the pea produce was

bought through the local trader. However, the pea produce was

sold to the retailer through both channels. Thus, wholesalers play

an important role in the agricultural output marketing of pea by

providing a link between farmers and other market functionaries,

ensuring that the peas produce are available to other stakeholders

in themarketing chain and helping to distribute the peas to retailers

and other businesses.

4.3 Price spread and marketing e�ciency

The perusal of data in Table 3 reveals that the producer’s

price for the pea crop displayed variation across different output

marketing channels in the research area. Channel-D had the

lowest producer’s price at Rs. 4,290.50, while Channel-C recorded

Rs. 4,372.50, Channel-E had Rs. 4,378.75, Channel-B had Rs.

4,515 and the highest price was observed in Channel-A at

Rs. 4,594.25. In terms of gross marketing margin, Channel-D

had the highest overall margin at 30.68 per cent followed by
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TABLE 2 Marketing costs and margins of various functionaries in the di�erent marketing channels of pea crop.

Sr. No. Particulars Cost and margins of agricultural output marketing
channels of pea crop (Rs./Quintal)

I. Marketing cost incurred by producers A B C D E

A Net price received by farmer 4,594.25 4,515.00 4,372.50 4,290.50 4,378.75

1 Transportation cost 13.50 22.50 65.00 37.50 42.50

2 Packing material cost 35.00 35.00 35.00 35.00 35.00

3 Loading/unloading 12.50 12.50 12.50 12.50 12.50

4 Commission charge - - - - -

5 Mandi Tax - - - - -

Total 61.00 70.00 112.50 85.00 90.00

B Farmer’s selling price 4,655.25 4,585.00 4,485.00 4,375.50 4,468.75

II. Marketing cost incurred by local trader

A Gross price paid by local trader - - - 4,375.50 -

1 Loading/unloading - - - 14.25 -

2 Transportation cost - - - 37.50 -

3 Mandi tax - - - 87.51 -

4 Commission charge - - - 262.53 -

Total - - - 401.79 -

B Local trader margin - - - 100.00 -

C Wholesaler purchase price - - - 4,877.29 -

III. Marketing cost incurred by commission agent

A Gross price paid by commission agent - - 4,485.00 - -

1 Loading/unloading - - 12.50 - -

2 Transportation cost - - 0.00 - -

3 Mandi tax - - 89.70 - -

4 Commission charge - - 269.10 - -

Total - - 371.30 - -

B Commission agent margin - - 131.50 - -

C Commission agent selling price - - 4,987.80 - -

IV. Marketing cost incurred by wholesaler

A Gross price paid by wholesaler - - - 4,877.29 4,468.75

1 Loading/unloading - - - 16.00 16.00

2 Transportation cost - - - 52.50 52.50

3 Mandi tax - - - 97.55 89.38

4 Commission charge - - - 292.64 268.13

Total - - - 458.68 426.00

B Wholesaler margin - - - 157.75 167.50

C Wholesaler selling price - - - 5,493.72 5,062.25

V. Marketing cost incurred by retailer

A Gross price paid by retailer - 4,585.00 4,987.80 5,493.72 5,062.25

1 Loading/unloading - 17.38 17.38 17.38 17.38

2 Transportation cost - 56.75 56.75 56.75 56.75

(Continued)

Frontiers in Sustainable FoodSystems 11 frontiersin.org

https://doi.org/10.3389/fsufs.2023.1270121
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Thakur et al. 10.3389/fsufs.2023.1270121

TABLE 2 (Continued)

Sr. No. Particulars Cost and margins of agricultural output marketing
channels of pea crop (Rs./Quintal)

I. Marketing cost incurred by producers A B C D E

3 Mandi tax - 91.70 99.76 109.87 101.25

4 Commission charge - 275.10 299.27 329.62 303.74

Total - 440.93 473.15 513.63 479.11

B Retailer margin - 154.50 169.25 182.00 172.75

C Retailer selling price - 5,180.43 5,630.20 6,189.35 5,714.11

VI. Consumer purchase price 4,655.25 5,180.43 5,630.20 6,189.35 5,714.11

TABLE 3 Price spread and marketing e�ciency of pea crop.

Particulars Agricultural output marketing channels of pea crop

Price spread A B C D E

Producer price (Rs./quintal) 4,594.25 4,515.00 4,372.50 4,290.50 4,378.75

Consumer’s price (Rs./quintal) 4,655.25 5,180.43 5,630.20 6,189.35 5,714.11

Gross marketing margin (GMM) (Rs./quintal) 61.00 665.43 1,257.70 1,898.85 1,335.36

Net marketing cost (Rs./quintal) 61.00 510.93 956.95 1,459.10 995.11

Net market margin (Rs./quintal) 0.00 154.5 300.75 741.54 430.25

Total gross marketing margin (%) 1.31 12.85 22.34 30.68 23.37

Marketing cost (%) 1.31 9.86 17.00 23.57 17.41

Marketing margin (%) 0.00 2.98 5.34 11.98 7.53

Producer’s shares (%) 98.69 87.15 77.66 69.32 76.63

Marketing e�ciency A B C D E

Net marketing cost (Rs./quintal) 61.00 510.93 956.95 1,459.10 995.11

Consumer’s price (Rs./quintal) 4,655.25 5,180.43 5,630.20 6,189.35 5,714.11

Net marketing margin (Rs./quintal) 0.00 154.5 300.75 741.54 430.25

Marketing efficiency 75.32 6.79 3.48 1.81 3.01

Channel-E (23.37%), Channel-C (22.34%), Channel-B (12.85%)

and Channel-A (1.31%). The producer’s share of the consumer’s

rupee was most significant in Channel-A (98.69%) when the

producer directly acted as a retailer. This was followed by

Channels-B (87.15%), Channel-C (77.66%), Channel-E (76.63%)

and Channel-D having the lowest percentage at 69.39 per cent.

The marketing margins varied across the channels with Channel-

A having a margin of 0.00 per cent followed by Channel-B (2.98%),

Channel-C (5.34%), Channel-E (7.53%) and Channel-D (11.98%).

The cost of marketing differed as well with Channel-A having

the lowest percentage at 1.31 per cent followed by Channel-B

(19.86%), Channel-C (17%), Channel-E (17.41%), and Channel-

D (23.57%).

It can be observed from the Table 3 that Channel-A (75.32%)

was most efficient channel followed by Channel- B (6.79%),

Channel-C (3.48%), Channel-E (3.01%) and Channel-D (1.81%)

respectively. Thus, it was found that Channel-A was most

efficient channel among all five output marketing channels.

However, this channel was not prominent because it sold less

quantities of pea produce than other channels. The possible

explanation is that selling directly from farmer to consumer

can be a more efficient marketing channel in terms of costs,

but it may not always be the most practical option for larger

quantities of produce. Direct sales from the farmer to the

consumer typically involve smaller volumes and may require

more effort on the part of the farmer to market their pea

produce such as setting up a roadside stand or participating in

farmers markets. This can be a viable option for small-scale or

specialty producers, but may not be practical for larger quantities

of produce.

Moreover, Channel-A was determined to be the most efficient

from the remaining four channels because consumer prices (Rs.

4,655.25) were the lowest and farmer prices (Rs. 4,594.25) were

the highest. Other marketing channels such as selling to retailers,

wholesalers, local traders commission agents, may involve higher

marketing costs but can facilitate the sale of larger quantities

of produce. These channels often have established distribution

networks and access to a wider customer base which can help to
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TABLE 4 Descriptive statistics of variable used in the multinomial regression model.

Variables Variable definition/measurement Mean SD CV (%)

Household factors

Education Discrete variable capturing education status of farmers

household

3.84 1.59 41.26

Farm income Continuous variable capturing annual farming income of

farmers household in rupees

490,829.60 611,857.20 124.66

Vegetable production factor

Farming experience Continuous variable capturing farming experience in Years 15.04 7.84 52.13

Storage facilities Storage Facility for harvested Vegetable Output;

Dummy variable: Yes= 1, No= 0

0.31 0.493 161.48

Distance to market Distance to Agricultural Market; Continuous variable

capturing farm to market distance in Kilometer

18.52 10.26 55.40

Vegetable sales factor

Financial Urgency Farmers Financial Urgency;

Dummy variable: Yes= 1, No= 0

0.58 0.495 85.64

Payment in Advance Payment received by farmers in Advance;

Dummy variable: Yes=1, No= 0

0.35 0.477 137.20

Payment at the time of sale Payment received by farmers at the time of sale;

Dummy variable: Yes=1, No= 0

0.67 0.470 69.87

Slow sale Delay in Payment after sale of vegetable;

Dummy variable: Yes=1, No= 0

0.31 0.463 149.38

Source of market information factor

Word of mouth/Relatives, friends Farmers received market information through word

of mouth;

Dummy variable: Yes=1, No= 0

0.70 0.461 66.33

Govt. Dept.TV Radio Farmers received market information through

T.V/Social-Media/Govt. Agency;

Dummy variable: Yes=1, No= 0

0.50 0.50 99.63

SD, Standard Deviation; CV, Coefficient of Variation.

increase the volume of produce transacted. Ultimately, the choice

of marketing channel depends on a variety of factors including

the scale of production, market demand and available distribution

networks. A combination of different marketing channels may

be the most effective approach to maximize sales and profits

for farmers.

4.4 Factors a�ecting farmers choice of
agricultural output marketing in pea crop

Table 4 presents descriptive statistics and definitions of the

variables that influence farmers choice of agricultural output

marketing channels for the pea crop. These variables were utilized

in the multinomial logit regression analysis. Factors like household

(education, farm income), vegetable production factors (farming

experience, storage facilities), vegetable sales factors (financial

urgency, payment in advance, payment at the time of sale, slow sale)

and source of market information factors (word of mouth/relatives,

friends, Govt. dept/TV/Radio) are considered as independent

variable. The coefficients of variation (CV) revealed that more

volatility was noticed in storage facility (161.48) whereas less in

education (41.26) variable which was used in the model.

4.5 Maximum likelihood estimates

The data presented in Table 5 shows the various factors

that influence the decision of pea farmers in Himachal Pradesh

when choosing agricultural output marketing channels. A

multinomial logistic regression analysis was employed to examine

this. We identified five marketing channels for pea crop and

these channels were grouped into five outcome categories.

To analyze the likelihood of selecting one market channel

over another, we used Channel-A as the base or reference

category. The coefficients presented in the first, second, third

and fourth columns represent the coefficients and significance of

choosing Channel-B (Producer-Retailer-Consumer), Channel-C

(Producer-Commission Agent-Retailer-Consumer), Channel-D

(Producer-Local Trader-Wholesaler-Retailer-Consumer) and

Channel-E (Producer-Wholesaler-Retailer-Consumer) instead

of Channel-A (Producer—Consumer). The log likelihood ratio

test indicates that the overall model is statistically significant.

According to the chi-squared test statistic, which is significant at a

1% level, the estimated multinomial logit model tends to provide

a reasonable regression and as a result the independent variables

in the model adequately explain the variation in the dependent

variable. Regarding the characteristics of the households, the

education variable was found to be significant in influencing
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TABLE 5 Maximum likelihood estimates for factors a�ecting choice of agricultural output marketing channel of pea crop.

Variables Channel B Channel C Channel D Channel E

Coe�cient p-value Coe�cient p-value Coe�cient p-value Coe�cient p-value

Intercept −4.506∗∗∗

(1.010)

0.000 −1.053

(0.978)

0.282 2.508∗∗∗

(1.003)

0.012 1.582

(1.055)

0.133

Household Factors

Education 0.778∗

(0.429)

0.070 0.900∗∗

(0.439)

0.040 0.121

(0.126)

0.339 −0.041

(0.030)

0.164

Farm income 3.43E-07

(3.51E-07)

0.328 1.34E-06∗∗

(5.92E-07)

0.024 3.15E-06∗∗∗

(8.72E-07)

0.000 1.64E-06∗∗

(7.29E-07)

0.024

Vegetable Production Factor

Farming Experience 0.048∗∗

(0.023)

0.038 0.001

(0.030)

0.960 −0.012

(0.034)

0.729 1.420∗∗∗

(0.445)

0.001

Storage facilities −0.195

(0.324)

0.547 −0.905∗∗

(0.442)

0.040 −0.771

(0.498)

0.122 −1.255∗∗

(0.545)

0.021

Distance to Market 0.098∗∗∗

(0.019)

0.000 0.081∗∗∗

(0.024)

0.001 −0.042

(0.030)

0.161 0.871∗∗

(0.443)

0.049

Vegetable Sales Factor

Financial Urgency −0.092

(0.347)

0.790 0.445

(0.407)

0.274 0.177

(0.427)

0.679 −0.041

(0.030)

0.164

Payment in Advance 0.655∗

(0.350)

0.061 −0.258

(0.424)

0.543 0.580

(0.428)

0.175 −0.073

(0.449)

0.870

Payment at the time of

sale

0.159

(0.111)

0.151 1.450∗∗∗

(0.403)

0.000 0.987∗∗

(0.441)

0.025 −0.325

(0.472)

0.491

Slow sale 0.961∗∗∗

(0.366)

0.009 1.773∗∗∗

(0.411)

0.000 −0.358

(0.492)

0.468 −0.235

(0.491)

0.632

Source of Market Information Factor

Word of mouth/

Relatives, friends

1.357∗∗∗

(0.389)

0.000 0.121

(0.121)

0.319 0.637

(0.468)

0.173 0.506

(0.450)

0.261

Govt. Dept.

TV Radio

−0.422

(0.430)

0.327 2.271∗∗∗

(0.414)

0.000 −2.775∗∗∗

(0.459)

0.000 −0.039

(0.035)

0.262

N 400

LR chi-square 420.76

Prob > chi-square 0.000

Pseudo R2 0.341

Log Likelihood −406.184

∗∗∗ ; ∗∗and ∗ significant at 1 %, 5 % and 10 % significant level respectively; standard errors are in parentheses; Producer to consumer (Channel-A is used as the base category).

farmers choices to join agricultural output marketing Channel-B

and Channel-C. On the other hand, farm income affects the farmers

decision to participate in output marketing Channel-C, D and

E, respectively. Whereas, factors related to pea crop production

such as farming experience, were found to influence farmers

choices to sell their pea produce through output Channel-B and E.

Similarly, the distance to the market also affects farmers options in

Channel-B, C and E. Moreover, the availability of storage facilities

was found to have a negative significance in Channel-C and E.

With regard to vegetable sales factor, the payment in advance was

significant in farmers choice to select output marketing Channel-B,

whereas payment at the time of sale was found to be significant

in Channel-C. Slow sale was also significant in Channel-B and

Channel-C. Furthermore, the source of market information factors

such as word of mouth/relatives/friends, significantly impacted

farmers preferences to join Channel-B, additionally government

departments/TV/radio also influenced producers desire to market

their pea produce through Channel-C and D.

4.6 Marginal e�ects estimates

The marginal effects (ME) demonstrate how each unit increase

in an independent variable, increases or decreases the probability

of selecting an alternative marketing channel. Table 6 presents the

estimated marginal effects of the multinomial logit model, focusing

on the factors that influence the choice of agricultural output

marketing channels for pea in the study area. Education plays a

crucial role in reducing the cost and time associated with searching

for information and processing it effectively (Pingali et al., 2005;
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TABLE 6 Marginal e�ects estimate for factors a�ecting choice of agricultural output marketing channel of pea crop.

Variables Channel B Channel C Channel D Channel E

Marginal
e�ect

p-value Marginal
e�ect

p-value Marginal
e�ect

p-value Marginal
e�ect

p-value

Household Factors

Education 0.006

(0.009)

0.480 −0.015

(0.013)

0.227 0.005

(0.010)

0.644 0.076∗∗

(0.035)

0.029

Farm income −1.97E−07∗∗∗

(7.04E−08)

0.005 1.92E−07∗∗∗

(5.08E−08)

0.000 −3.28E−08

(5.19E−08)

0.528 6.69E−08∗

(3.95E−08)

0.091

Vegetable Production Factor

Farming experience −0.001

(0.003)

0.789 −0.001

(0.003)

0.640 −0.001

(0.002)

0.528 0.006∗∗∗

(0.002)

0.008

Storage facilities −0.001

(0.003)

0.789 0.098∗∗∗

(0.039)

0.012 −0.049

(0.039)

0.214 0.031

(0.035)

0.370

Distance to market −0.006∗∗∗

(0.002)

0.009 −0.006∗∗∗

(0.002)

0.006 0.006∗∗∗

(0.002)

0.000 0.010∗∗∗

(0.002)

0.000

Vegetable Sales Factor

Financial urgency 0.016

(0.033)

0.632 −0.040

(0.040)

0.315 0.030

(0.034)

0.378 −0.037

(0.036)

0.298

Payment in advance 0.048

(0.031)

0.125 −0.042

(0.042)

0.307 −0.056

(0.035)

0.109 0.013

(0.011)

1.16

Payment at the time of

sale

−0.059∗∗

(0.030)

0.052 0.035

(0.044)

0.423 −0.140∗∗∗

(0.028)

0.000 0.153∗∗∗

(0.041)

0.000

Slow sale −0.054

(0.034)

0.111 0.139∗∗∗

(0.039)

0.000 0.194∗∗∗

(0.027)

0.000 −0.096∗∗∗

(0.041)

0.018

Source of Market Information Factor

Word of

mouth/relatives, friends

0.004

(0.037)

0.918 −0.015

(0.045)

0.739 0.114∗∗∗

(0.030)

0.000 0.114∗∗∗

(0.041)

0.006

Govt. Dept.

TV Radio

−0.143∗∗∗

(0.029)

0.000 0.241∗∗∗

(0.035)

0.000 0.025

(0.039)

0.523 0.013

(0.011)

0.245

∗∗∗ ; ∗∗and ∗ significant at 1 %, 5 % and 10 % significant level respectively; standard errors are in parentheses; Producer to consumer (Channel-A is used as the base category).

Cheng et al., 2016). According to Table 6, education was found to be

positively significant at 5% significant level in determining farmers

choices to sell pea produce through agricultural output marketing

channel producer-wholesaler-retailer-consumer (Channel-E). The

education factor increased the probability of choosing marketing

Channel-E by 7.6%. This can be attributed to the fact that as farmer

households acquire more education, they gain marketing skills and

knowledge that enable them to sell peas in lucrative markets with

higher returns, such as output marketing Channel-E. Moreover,

farmers with higher levels of education possess greater knowledge

to adopt effective farm business management practices, utilize

new technologies, adhere to production standards and implement

management measures for their pea crops, which subsequently

meets the marketing standards (Mariano et al., 2012; Alam, 2015).

The farm income was found to be positively significant at the

1% significant level in output marketing Channel-C and at the

10% significant level in Channel-E, influencing farmers choices to

participate in agricultural output marketing channels. Conversely,

farm income was negatively significant at the 1% level in Channel-

B. An increase in farm income by one unit has significantly

increased the probability of selling to Channel-C and E by 0.1%

(P-value 0.000 and 0.091) per unit increase in farm income. This

can be attributed to the fact that output marketing Channel-C and

E are capable of purchasing pea produce in bulk. The marginal

effect on the other hand shows that a unit increase in farm income

results in a 0.1% reduction in the likelihood of selecting Channel-

B when compared to the base category. These findings align with

studies conducted by Barrett (2008) and Mzoughi (2011) which

indicate that farmers with higher farm income tend to sell their

crops throughmodernmarketing channels (such as Channel-C and

E) that can accommodate their larger crop outputs, thus allowing

them to engage in other farm activities. Farmers with significant

farming income are more likely to afford necessary farm inputs,

enabling them to achieve the required quality for the market.

With respect to vegetable production factors, Table 6 shows

a significant positive relationship between farmers choice of

marketing channels and farming experience at the 1% significant

level in output marketing Channel-E. The marginal effects show

that as compared to the base category, farming experience increases

the likelihood of choosing output marketing Channel-E by 0.6%.

Farming experience directly relates to farmers bargaining power

and marketing network. The long-term relationships built over the

years between farmers andmarket intermediariesmay contribute to

farmers preferring output marketing Channel-E. Previous studies
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by Deressa et al. (2009), Hisali et al. (2011), Barrett et al. (2012),

and Alam (2015) have also highlighted the strong effect of farming

experience on farmers decision-making. Moreover, the possession

of storage facilities is significantly positive at a 1% significant

level in output marketing Channel-C. A unit increase in storage

facility leads to a 9.8% increase in the probability of farmers

choosing Channel-C compared to the base category. This positive

relationship indicates that if a farmer has access to storage facilities,

the likelihood of intending to sell through Channel-C increases.

The proximity to the nearest market emerged as a significant

factor influencing the selection of agricultural output marketing

channels. Table 6 shows that farmers who live far from the market

are more likely to sell their pea produce through agricultural

output marketing channels like Channel-B, C, D and E rather

than the base category. The distance to the market exhibited a

positive significance at the 1% significant level in Channel-D and

E, while it showed a negative significance at the 1% level in

output marketing Channel-B and Channel-C. The marginal effects,

indicate that compared to the base category, the probability of

selecting output marketing Channel-D and E increased by 0.6%

and 1.0% respectively, while the likelihood of selecting Channel-

B and C decreased by 0.6% each. Similar findings were observed

by Mmbando et al. (2015) who revealed that when farmers have a

large quantity of crop output for sale, they tend to prioritize selling

their crop output in the market, even if it requires traveling to a

distant market.

Farmer’s choice of pea output marketing channel can change

based on the maximization of benefits. Factors related to pea

sales directly impact production choices and crop yields, thereby

influencing farmers’ decision-making. One such sales factor is the

payment received at the time of sale, has a significant relationship

with the choice of output marketing channel. In output marketing

Channel-E, there was a significant positive connection at the 1%

significant level. Furthermore, the marginal effects show that the

probability of choosing output marketing Channel-E with payment

at the time of sale increased by 15.3% in comparison to the base

case. However, payment received at the time of sale showed a

negative significance at the 1% and 5% levels for choosing output

marketing Channel-D and B, respectively. For instance, compared

to the base category, a unit increase in payment at the time of

sale resulted in a 14.0% and 5.9% decrease in the likelihood of

selecting output marketing Channels D and B, respectively. The

empirical results presented in Table 6 indicate that sales factors

related to vegetables, such as slow sales, directly lead to lower

income for farmers. The findings reveal that slow sales of pea

crops in marketing Channel-A influence farmers decisions to

participate in other marketing channels. Slow sales were found to

be positively significant at the 1% significant level in agricultural

output marketing Channel-C and D, while they showed a negative

significance at the 1% significant level in Channel-E. Further, the

marginal effects indicate that slow sales of pea crop significantly

increase the probability of choosing output marketing Channel-

C and Channel-D by 13.9% and 19.4% respectively. Moreover,

the marginal effects also indicate a decrease in the probability of

choosing Channel-E by 9.6%.

It is evident from Table 6 that source of market information

factors are important variables which influence farmers choice to

participate in agricultural output marketing channel. Access to

market information through word of mouth, relatives and friends

was found to have a positive significance at the 1% significant level,

influencing farmers’ decision to select marketing Channel-D and

E. The results reveal that word of mouth, relatives, and friends

increase the probability of farmers selling their produce through

both output marketing Channel-D and E by 11.4%. This suggests

that farmers are less likely to travel to the market center to sell their

pea produce through marketing Channel-A if they acquire market

information through informal networks. Instead, they prefer to

sell through marketing Channel-D and E. Access to marketing

information plays a crucial role in encouraging farmers to explore

new innovations (Zhang et al., 2017). Farmers who receive market

information through government departments, TV and radio show

a positive significance at the 1% significant level. Farmers are 24.1%

more likely to select and sell their pea produce through output

marketing Channel-C if they have better access to information

about market from these sources. This outcome is crucial since

pea growers sometimes lack access to marketing information

when deciding how to sell their crop. Marketing Channel-C

which involves a Producer-Commission Agent-Retailer-Consumer

structure, uses advanced pricing with fixed prices. On the other

hand, in marketing Channel-A, where the producer directly sells

to consumers at farmers’ markets, traditionally allows for variable

and higher prices. Therefore, farmers may choose to sell their pea

produce through output marketing Channel-A instead of Channel-

C to increase their income. These findings are consistent with the

previous studies conducted by Magesa et al. (2014), Fan and Garcia

(2018) and Pham et al. (2019). These studies emphasize that timely

access to market information enables farmers to make informed

choices about crop selection, quantities and determining the most

suitable markets for selling their agricultural produce.

4.7 Constraints faced by farmers

Table 7 presents the data pertaining to the constraints

encountered by farmers in the marketing of the pea crop. It is

evident from the table that the foremost constraint reported by

the farmers in the study area was the lack of market consultancy

services with the average percent score of garrett ranking was 62.68.

Due to this farmer not have access to the latest information on

market trends, pricing and consumer preferences which can lead to

inefficient marketing strategies and lower profits. However, market

consultancy services can provide farmers with valuable insights

into market conditions such as supply and demand dynamics,

market trends and price fluctuations. This information can help

farmers make informed decisions about when and where to sell

their crops as well as how to package and promote their farm

produce to appeal to consumers. Moreover, market consultancy

services can also provide farmers with guidance on quality control

and standards compliance which are critical factors in ensuring

that their crops meet the requirements of buyers and consumers.

This can help farmers to avoid rejection or lower prices for their

farm produce due to quality issues. The second major constraint

was high commission charges with average percent score of garrett
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TABLE 7 Constraints faced by farmers in agricultural output marketing

channels of pea crop.

S. No. Constraints Average
percent
score

Rank

1 Delay in payment 55.64 VIII

2 Lack of market consultancy service 62.68 I

3 Distant market 52.28 VI

4 Lack of technical knowledge 46.16 X

5 Shortage of packing material 29.48 XV

6 Exploitative practices by intermediaries 53.15 V

7 High commission Charges 61.74 II

8 Non remunerative price for the produce 57.50 VII

9 Inadequate storage facility 47.30 IX

10 Vehicle not available in time 59.73 III

11 Lack of all-weather roads 59.15 IV

12 High transportation charges 39.41 XIV

13 Price Instability 43.13 XI

14 Inadequate market information 41.79 XII

15 Inaccurate weighing instruments 39.86 XIII

ranking was 62.68. In the study area farmers sell their crops through

middlemen and local traders, they are charged a commission fee

or a markup on the sale price which reduce their profits. The

commission charges are too high leading farmers to seek out other

marketing channels or sell their crops at lower prices to avoid

these charges. This can ultimately affect their bottom line and limit

their ability to invest in their farms and improve their productivity.

Moreover, the lack of transparency around commission charges and

other fees can make it difficult for farmers to negotiate better terms

with buyers or to make informed decisions about which marketing

channels to use.

The third major constraint was vehicle not available in time

(per cent score 61.74). The present results reveals that farmers are

unable to transport their crops to market in a timely manner, they

experience delays that can reduce the quality and value of their pea

produce. Transportation delays occur due to a variety of factors

including inadequate road infrastructure, poor weather conditions

and lack of available vehicles. In some cases, farmers also face

challenges in coordinating with transport providers or negotiating

fair prices for transportation services. Further, the marketing

constraints such lack of all- weather roads (per cent score 59.15)

ranked fourth in study area. The roads are not properly maintained

or are impassable during certain seasons, farmers faced challenges

in transporting their crops to market in a timely and cost-effective

manner. This can lead to delays, spoilage and lower prices for

their pea produce. Whereas exploitative practices by intermediaries

(53.15) ranked fifth in constraints by the farmers in the study area.

In the study area farmers sell their crops through local traders

and middlemen they experience unfair or exploitative practices

such as price manipulation, delayed payments, false grading and

weighing of produce. These practices can have a significant impact

on farmer’s incomes and livelihoods, as they may result in lower

prices, reduced profits and losses. It may be possible that farmers

forced to sell their crops at prices that are significantly lower than

market rates and to accept unfavorable terms. These conditions can

limit their ability to negotiate better prices. Thus, it may have been

stated that these emerging constraints requires a serious overlook

and immediate concern by the state government and pertinent

agencies resulting to bring better an ease of doing marketing and

other allied activities for the farming community at large.

5 Conclusions

This study examines the marketing performance and factors

influencing farmers choice of agricultural output marketing

channels in pea crop. According to our findings, the marketing

channel with the highest preference for pea produce was Producer-

Commission Agent-Retailer-Consumer (Channel-C). Thus, it can

be concluded that this marketing channel may have advantages

such as providing a streamlined distribution process that enables

the producer to focus on crop cultivation while leaving the

marketing to intermediaries and ensuring a steady supply of pea

produce for the retailer and consumer. The combinations of these

factors make this channel the most attractive option for farmers.

However, it may also result in higher prices for the end consumer

due to the commissions charged by the commission agent. Our

findings indicates that producer-to-consumer output marketing

channels had the lowest overall marketing cost incurred by farmers.

It implies that when farmers sell their pea produce directly

to consumers, there are typically fewer middlemen involved

in the transaction which reduces the cost of transportation,

loading/unloading and commission charges. Therefore, direct sales

can be a cost-effective way for farmers to market their farm produce

and can help them earn a higher profit margin. Additionally, it

was observed that the retailer incurred the highest total cost within

Channel-C. Whereas, the retailer margin in this channel was found

to be the highest margin per quintal among all the functionaries.

This may be due to the fact that the retailer in this channel is

able to charge a higher price to the consumer for the produce they

are selling which helps them earn a higher profit margin, despite

the higher costs they incur in the supply chain. The findings of

the study further revealed that the producer-to-consumer channel

in agricultural output marketing is considered the most efficient

as it allows farmers to sell their produce directly to consumers

without involving intermediaries, thereby reducing transaction

costs and increasing profits for farmers. But this channel is not

used by farmers due to the lower quantity of produce sold as

compared to other channels. Therefore, our result suggests that

there is need to create demand for locally produced and marketed

farm produce. This can be accomplished through marketing and

promotional campaigns that highlight the benefits of buying local

such as supporting the local economy, reducing carbon footprints

and getting fresher and healthier produce. Governments can also

promote the use of local products in their procurement policies

such as in schools mess, colleges mess and hospitals kitchen which

can create a stable and reliablemarket for farmers. Another solution

is to facilitate the aggregation of smallholder farmers produce

through collective marketing arrangements such as cooperatives,
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farmer groups and associations. By pooling their resources and

negotiating as a group, smallholder farmers can access larger

markets and sell larger quantities of produce, while still benefiting

from the efficiencies of the producer-to-consumer channel.

Further, the empirical results indicate that farm income,

farming experience, storage facilities, distance to market, payment

at the time of sale and market information through word of mouth,

government department affects farmers choice of agricultural

output marketing channels. Therefore, it can be concluded that

farmers with higher incomesmay be able to afford to transport their

pea produce to more distant markets where they can sell them at a

better price. Similarly, they may have the resources to store their

crops until market conditions are favorable. Whereas, distance to

market influences the logistics and transportation costs associated

with selling pea produce. The present results revealed that, if the

market is relatively close to the farm, farmers may have more

options for marketing their pea produce including selling directly

to consumers through farmers markets, community-supported

agriculture programs, selling to local traders or retailers. Moreover,

if the market is farther away, farmers may need to rely on longer-

distance transportation methods such as trucking or pickup to

get their peas to market. This can add significant costs to the

process as well as increase the risk of spoilage and damage during

transit. In such cases, farmers may choose to sell their pea produce

through larger intermediaries such as commission agents and

wholesalers who have more experience and resources for handling

long-distance transportation. Further, the study indicates that when

sales are slow farmers may need to explore alternative marketing

channels and adjust their sales strategies in order to ensure that

they are able to sell their crop and avoid losses. Moreover, it

can be concluded from the results that farmers often rely on

information and advice from their social networks when making

decisions about how and where to sell their crops. If a farmer

hears from a trusted source that a particular marketing channel

is offering good prices for pea produce, they may be more likely

to choose that channel over others. Similarly, if a farmer hears

about negative experiences with a particular marketing channel,

they may be more likely to avoid that channel in the future.

Whereas, market information market information disseminated

by government departments as well as through TV and radio

programs information can provide farmers with valuable insights

into market trends, pricing information and consumer demand

which can help them make informed decisions about how and

where to sell their crop. This information can help farmers assess

different marketing channels and choose the one that is best suited

to their needs and goals.

The results further revealed that lack of market consultancy

services was the major constraints faced by farmers. Thus, it is

concluded that it can limit the potential for agricultural growth

and development, as farmers may miss out on opportunities to

expand their markets, increase their profits and improve the quality

of their farm produce.Whereas, the othermarketing constraints are

high commission charges, vehicle not available in time, exploitative

practices by intermediaries and lack of all-weather roads. It can be

concluded that all-weather roads are critical for enabling farmers to

transport their crops to market throughout the year and regardless

of weather conditions. When roads are properly maintained

and designed to withstand rain, mud and other weather-related

obstacles, farmers are better able to access markets and sell their

produce at competitive prices. However, it is important to address

all these constraints for ensuring that farmers are able to efficiently

and effectively market their pea crops and to support the growth

and development of the agricultural sector more broadly.

6 Policy implications

Among all the agricultural output marketing channels in the

present study area, the producer-to-consumer channel is regarded

as the most efficient. But this channel is not be preferred by farmers

due to the lower quantity of produce sold as compared to other

channels. Therefore, farmers need to be informed about the benefits

of selling their produce through this channel such as higher prices,

better quality control and reduced transaction costs. This can be

done through various means such as workshops, training programs

and awareness campaigns. Whereas, adequate infrastructure such

as transportation, storage and processing facilities, needs to be

developed to support the efficient channel. This will enable farmers

to access markets that are farther away from their farms and also

allow for value addition and quality control of their produce.

However, governments can provide price support to farmers who

sell their produce through the producer-to-consumer channel. This

can be in the form of subsidies, direct payments and can help

offset the higher costs associated with this channel. Moreover,

establishing farmers markets and online marketplaces can facilitate

the connection between farmers and consumers. Further, the

regulatory environment needs to be conducive to the producer-

to-consumer channel with clear rules and regulations that enable

farmers to sell their produce directly to consumers. This may

require changes to existing regulations as well as the development

of new ones to support this channel. In the present study, the

retailer market margin was highest when they receive pea produce

through local trader channel. Thus, higher retailer margins can

lead to higher prices for consumers which may affect demand for

the produce. However, if the cost of marketing and distribution

is too high then it may limit the ability of small-scale farmers to

participate in the market which leads to an inequitable distribution

of benefits across the supply chain. Therefore, it is important

for policymakers and market participants to consider the overall

impact of marketing channels on the economic viability of small-

scale farmers and the affordability of produce for consumers, while

also ensuring that the costs and benefits are fairly distributed across

the supply chain.

The study further stressed upon that, it is important for

governments, non-governmental organizations and private sector

actors to invest in providing market consultancy services to

farmers, in order to support their efforts to improve their

agricultural output marketing channels. Whereas, to address

the other constraints, governments and related stakeholders

in the agricultural sector may consider implementing those

initiatives that promote greater transparency, infrastructure and

competition in agricultural markets. Moreover, implementing

policies such as price supporting systems, market information

systems, regulations to limit commission charges and other fees
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can promote greater transparency and competition in agricultural

markets. Additionally, improving access to alternative marketing

channels such as direct sales and cooperative marketing could

provide farmers with more choices for selling their pea crop and

reduce their reliance on middlemen and traders who charge high

commission fees. It is also suggested that building and improving

roads play significant role in increasing the availability of public and

private transportation providers that offer affordable and reliable

services to farmers. Moreover, improving communication and

coordination between farmers and transportation providers could

help to ensure that transportation services are available when and

where they are needed. However, to address the constraint such

as lack of all-weather roads, the governments and other related

stakeholders may consider investing in road infrastructure and

maintenance programs that are specifically designed to meet the

needs of farmers. This can be done by building all-weather roads

as well as providing ongoing maintenance and repair services to

ensure that roads remain passable throughout the year. Moreover,

to promote greater transparency and fairness in agricultural

markets, the significant measures such as regulations to prevent

price manipulation and other exploitative practices, initiatives

to improve communication between farmers and intermediaries

can be implemented. The study emphasis that providing training

and support to farmers can improve their bargaining power and

negotiating skills which can also help to mitigate the impact of

exploitative practices. By implementing these policy implications,

governments and other stakeholders can help to increase farmers

choice for the efficient channel in agricultural output marketing.
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