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Abstract This study uses data from a nationally representative survey to identify the factors that determine
farm households’ choice of paddy marketing channels and the impact of the choice on the price realized.
Small landholders sell their produce predominantly in informal or traditional value chains. Multinomial
treatment effect estimates with endogenous market channels indicate that small landholders are less aware
of the government-set floor price (minimum support price) and they realize lower prices and earn lower
incomes than farmers selling in mandis (regulated markets).
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Economic development is both the cause and effect of
farmers’ participation in markets. Access to markets is
an important pathway for ensuring profitability and
income and, thereby, reducing poverty (World Bank
2008; Poulton, Kydd, and Doward 2006; Sachs 2005).
Improving small farmers’ access to markets is of the
utmost importance in improving their welfare. If at least
one member of a household is self-employed in
agriculture in either principal status or subsidiary status,
that household can be called an agricultural household.
India has about 146.45 million agricultural households,
and most (86%) are small and marginal (GoI 2019).
Most farmers reside in remote villages, where market
infrastructure and connectivity are poor; poor transport
and market infrastructure raise transaction costs, reduce
the farmers’ bargaining power and, ultimately, reduce
their income (Bardhan 1991; Clay 2004). The lack of
proper connectivity forces farmers to sell their produce
to market intermediaries, who use the prevailing
information asymmetry to make profits, which
ultimately increases the price spread. The literature
shows that larger the number of market intermediaries

in supply channels, larger the price spread, and lower
the farmers’ income (Chengappa et al. 2012; GoI 2013).

Farmers rely on several sources for financial assistance
because their income is meagre and the time gap
between sowing and harvesting is long (Singh and
Bhogal 2015). Some intermediaries act as marketing
links and also provide credit and inputs. These
intermediaries provide easy loans for all purposes,
agricultural and non-agricultural, and these loans do
not require collateral. But the rate of interest is 15–
24%, three times higher than the rate at which formal
sources lend, and borrowing from intermediaries
worsens the financial condition of farmers and pulls
them into a vicious cycle of indebtedness (Kaur 2017;
Mitra, Roy, and Mishra 2007; Sidhu and Gill 2006;
Singh 2014; Kumar et al. 2015).

To improve the access of farmers to markets, the
government has taken several steps: it has instituted
market regulation through the Agricultural Produce
Market Committee (APMC); announced minimum
support prices (MSP); and induced the emergence of
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private players and cooperatives in marketing channels
that forward produce from farmers to consumers. These
steps have improved farmers’ access to markets, credit,
income, and welfare (Eaton and Shepherd 2001; Patrick
2004; Al-Hassan, Sarpong, and Mensah-Bonsu 2006;
Barret 2008). Despite all these steps and benefits,
however, farmers, especially smallholders, continue to
depend on informal local traders for marketing their
product; nearly 80% use marketing channels involving
local traders (Abebe, Bijan, and Royer 2016; Jari and
Fraser 2009).

Were farmers informed about the interventions started
by the government (like MSP) when they chose a
marketing channel? How do farmers finance
agriculture-related activities? What factors determine
their choice of marketing channel? What is the impact
of selecting a particular marketing channel on prices?
These questions are investigated in this study.

Many studies have been conducted to identify the
factors affecting the choice of a marketing channel.
According to Jari and Fraser (2009), the factors that
determine the choice of a marketing channel are market
information, social capital, market infrastructure, group
participation, and tradition. In Kenya, the factors
responsible for the selection of milk marketing channels
are the availability of credit, participation in
cooperatives, membership in farmers’ groups, and
government intervention (Mburu 2007). The factors
affecting the selection of dairy value chains in India
are family size, farm size, caste, education, training
received, food subsidies, unemployment benefits
received, and sources of technical information (Kumar
et al. 2019). But the literature provides little evidence
on the factors that determine paddy farmers’ choice of
market channels or on the effect of the choice on prices
(Lee, Liu, and Chang 2020; Negi et al. 2018).

This study aims to identify the factors that enable
farmers’ choice of a particular marketing channel and
its impact on the price realized. The study contributes
to the existing literature in several ways. First, a very
large representative sample of paddy farming
households (9,304) is used. Second, we use a
multinomial treatment effect model to account for
endogeneity and selection bias. Third, we deliberate
on the potential reasons for the treatment effects. The
study also gives insight into the awareness level of farm
households involved in marketing channels regarding
the MSP of paddy.

Methodology

Data

The study uses the data obtained from the Situation
Assessment Survey conducted by the National Sample
Survey Office (NSSO) (GoI 2014). The purpose of the
survey is to analyse the status of agricultural households
in India. The survey covered 4,529 villages and 35,200
farming households. The information was collected for
the agricultural year 2012–13. The study followed the
stratified multistage sampling technique in which the
first stage was the village and the last stage unit was
the household. These households were visited twice in
2013, first between January and July and the second
between August and December.

This study uses data on the socio-economic, credit,
information, and marketing aspects of 9,304 paddy-
growing households (out of the 35,200 agricultural
households surveyed). The data available from the first
visit in 2013 (January to July) and only the first
marketing agencies (first agency) selected by farmers
was used. That is also the limitation of this study.

Econometric model

From the data obtained from the paddy growers it was
found that they sell their paddy mainly to local traders,
input dealers, mandis, cooperatives, processors, and
others. The impact of a farmer’s selection of a particular
market channel on their performance can be assessed
using the equation

yi = xiβ + θ1iT1i + θ2iT2i + θ3iT3i + ϑi …(1)

where, yi represents the price realized, which has been
taken as the indicator of efficiency;

xi represents several characteristics of farmers; and

Ti represents the different marketing channels used by
the paddy growers for marketing their produce.

The farmers’ selection of market channels is
endogenous, and it is jointly estimated along with the
determinants of price realization. Paddy growers select
a particular marketing channel depending upon their
preference (self-selection). On the other hand, a buyer
might be interested in a partnership with a particular
category of paddy growers. Thus, these choices of farm
households are driven by unobservable characteristics:
farm management skills, or communication skills, or
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acquaintance with certain channels, or others.
Therefore, the θs obtained in Equation 1 would be
biased. To correct this endogeneity, we used, following
Deb and Trivedi (2006 a, 2006b), the multinomial
treatment effect model.

In this model, the multinomial choice selection equation
is estimated at the first stage. As in Equation 1, ϑi

consists of unobservable characteristics (lji) common
in the selection of the jth marketing channel by the ith

farmer. It can be expressed as

ϑi = Σjλjlji + εi (2)

where, εi represents the error term that is idiosyncratic
independently distributed (iid), and

Pij is the latent propensity of the farmer (Pij) for
selecting a particular marketing channel j. It can be
expressed as

Pij = Ziαj + δjlji + µji (3)

where, Zi represents the exogenous covariates and

µji represents the random error terms assumed to be
independent of ei.

The lji is the latent variable that determines both the
price realized by the farmer (Equation 1) and the
selection of a particular marketing channel (Equation
3). Then the second stage is an ordinary least squares
(OLS) regression using the predicted values from the
selection equation

Pr (Yi = yi, Tji = 1|Xi, Zi, lji) = f (xiβ + θ1iT1i + θ2iT2i +
θ3iT3i + Σjλjlji) * g(Ziαj + δjlji).

The sign of λj depicts whether the treatment and
outcome are positively or negatively correlated through
unobservable characteristics implying positive or
negative selection. We follow a normal (Gaussian)
distribution function as our outcome variable is
continuous.

We use the maximum simulated likelihood procedure
to estimate the above multinomial treatment effect
model (Deb and Trivedi 2006 a). The ‘mtreatreg’ Stata
routine was used for this study. We follow Birthal et
al. (2017), who study the effect of the choice of dairy
value chains on the yield and profits of the dairy farm.

The fitted model is identified even without an exclusion
restriction. For better identification, we use variables
of access to technical advice. We conducted a
falsification test to check the admissibility of the
instruments, following Di Falco, Veronesi and Yesuf
(2010). According to this falsification test, a variable
is a valid instrument if it affects the choice of value
chain among users, but it will not affect the prices
realized by the non-users of the value chain. Except in
a few cases, the falsification test indicated that our
instruments were valid.

Results and discussion

Distribution across value chain and farm size

Figure 1 presents the distribution of paddy growers
across the value chains. The distribution seems skewed
towards local traders and mandis (regulated markets).
Around 58% of the farmers sold their produce to local
traders while 20% sold at mandis. On an average, 73%

Figure 1 Distribution of users across marketing channel
Source Authors’ calculation based on data from GoI (2014)
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of the farmers had less than 2 hectares of land, and the
share of small farmers was consistent across different
value chains, processors being a slight exception
(Figure 2). In other words, 75% of the sample paddy
growers were small and marginal, consistent with the
all-India figures. The inability of small and marginal
farmers to transport their produce to distant formal
markets and their inability to bargain (because they
sell small quantities) forces them to sell at local markets
(Chatterjee and Kapur 2016; Negi et al. 2018). Another
plausible explanation for the skewed distribution
towards local traders and mandis is that unlike wheat,
paddy is cultivated all over India, and in most regions,
the formal market is less developed (Negi et al. 2018).

Descriptive statistics

Table 1 displays the descriptive statistics of some key
variables. The family size, proportion of male
households, and the age of household head was similar
across the value chains. The quantity sold and the value
of product (including by-product) sold was higher
among households that sold at mandis and cooperatives
and to processors. The price realized in these three value
chains is above the average. The price realized at
exceeded even the MSP announced by the government
(Table 2). Around 9% of the farm households sold to
input dealers (Figure 1).

It is a widely found arrangement in India that farmers

either pledge their produce while buying inputs or sell
to the same dealers they will buy inputs for the next
season. Input dealers also provide farmers credit with
their produce as collateral (Negi et al. 2018). Farmers
who sell to input dealers have a higher outstanding
loan amount and a lower net return. Lesser expenses
on inputs and higher monthly household expenditure
indicate that farmers use the loans they take from input
dealers to finance personal, non-agricultural activities.
This reduces the farm output and, thus, the bargaining
power of these farmers (75% being small and
marginal). This is evident from the lower price received
by the farmers selling to input dealers (Table 2). It is
well known that moneylenders, input dealers, and other
informal sources of credit charge three times higher
interest than formal sources like cooperative societies
or banks (Kumar et al. 2015). Coupled with lower
investment in agricultural activities, evident in lesser
expenses on inputs, this poses a serious threat to
agricultural development in the country.

Sources of credit

Table 3 presents the sources of credit and Table 4
presents the sources of inputs. Studying the pattern of
sources is important because value chain actors play
multiple roles: they supply inputs and credit, buy the
final produce, and influence farmers’ choice of
marketing channel (Negi et al. 2018). On an average,

Figure 2 Distribution of users across market channels by farm size
Note Small farmers include both marginal (<1 ha) and small farmers (1–2 ha). Medium and large farmers are who have land of 2–4 ha
and >4 ha respectively. The classification is as followed by the Government of India.
Source Authors’ calculation based on data from GoI (2014)
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Table 1 Descriptive statistics of key variables

 Local Mandi Input Cooperatives Processors Others
traders dealers

Family size (number) 5.96 6.05 5.92 6.09 6.71 6.18
(0.04) (0.07) (0.11) (0.11) (0.26) (0.18)

Land owned (ha) 1.11 1.06 1.05 1.15 1.35 1.04
(0.03) (0.04) (0.06) (0.07) (0.20) (0.12)

Male head of household (1/0) 0.51 0.52 0.50 0.51 0.51 0.51
(0.01) (0.01) (0.02) (0.02) (0.04) (0.03)

Age (years) 31.09 31.30 30.87 31.75 30.73 30.06
(0.28) (0.47) (0.73) (0.76) (1.69) (1.34)

Quantity sold (kg) 2,733.06 5,488.03 3,089.75 6,919.96 5,050.46 2,469.11
(62.66) (244.46) (189.79) (488.17) (816.33) (448.60)

Value of product(including 46,642 65,442 53,825 51,501 42,909 37,181
by-product) (INR) (2036.10) (7,349.57) (4,789.18) (3,925.97) (7,452.48) (5,757.24)
Loan outstanding (INR) 116,668.30 122,204.50 115,211.3 103,050.00 120,659.4 120,786.3

(3,522.34) (7,421.20) (7,109.16) (6,751.44) (15,719.0) (11,313.60)
Monthly household consumption 8,631.30 8,589.83 9,090.46 8,530.95 8,441.91 9,229.66
expenditure (INR) (120.72) (334.87) (506.23) (222.99) (480.05) (875.48)
Expenses on inputs (INR) 1,140.50 1,079.30 1,103.80 1,201.94 1,444.17 1,170.65

(31.13) (49.20) (73.11) (101.95) (192.23) (163.33)

Note Standard errors are given in parentheses
Source Authors’ calculation based on data from GoI (2014)

Table 2 Price realized across different market channels

 Price realized MSP (2013–14) Difference Value of
(INR per quintal) (INR per quintal) (%) product

Common Grade A Common Grade A  (INR)

Local traders 1,167 1,310 1,345 –12.26 –15.26 46,642.41
Mandi 1,356 1,310 1,345 3.39 0.81 65,442.26
Input dealers 1,141 1,310 1,345 –14.77 –17.84 53,824.67
Cooperatives 1,291 1,310 1,345 –1.44 –4.15 51,501.11
Processors 1,272 1,310 1,345 –3.00 –5.75 42,909.04
Others 1,163 1,310 1,345 –12.62 –15.63 37,180.86
Total 1,215 1,310 1,345 –7.84 –10.72 51,134.56

Source Authors’ calculation based on data from FCI (2013) and GoI (2014)

an equal share (50%) of farmers borrows from formal
and informal sources. Farmers dealing with processors
are an exception, as around 60% borrow from formal
sources. Farmers selling to processors are
systematically different, as 33% are medium and large
farmers (>2 hectares) (Figure 1). Farmers with large
farm sizes are more likely to borrow from institutional
sources (Kumar et al. (2015). These farmers are more

likely to have a higher level, and also extent, of
indebtedness (Padmaja and Ali 2019).

Singh and Bhogal (2015) explain that commission
agents play an exploitative role. Small farmers are
forced to deal with commission agents because these
agents provide undocumented credit; essential
domestic items, either directly or through other
contacts; and agricultural inputs. It was documented
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Table 4 Sources of input for farmers associated with different market channels

Local traders Mandi Input dealers Cooperatives Processors Others Total

a. Number of farmers associated with different sources of inputs and market channels
Own farm 2,158 725 301 292 61 98 3,650
Local traders 2,449 896 375 340 74 114 4,260
Input dealer 357 111 46 51 12 22 599
Cooperative and 361 103 58 58 9 10 600
government agency
Others 107 30 19 18 4 6 184
Total 5,435 1,869 800 760 160 250 9,302
b. Distribution of input source across market channels (%)
Own farm 59 20 8 8 2 3 100
Local traders 57 21 9 8 2 3 100
Input dealer 60 19 8 9 2 4 100
Cooperative and 60 17 10 10 2 2 100
government agency
Others 58 16 10 10 2 3 100
Total 58 20 9 8 2 3 100
c. Distribution of input source within the market channels (%)
Own farm 40 39 38 38 38 39 39
Local traders 45 48 47 45 46 46 46
Input dealer 7 6 6 7 8 9 6
Cooperative and 7 6 7 8 6 4 6
government agency
Others 2 2 2 2 3 2 2
Total 100 100 100 100 100 100 100

Source Authors’ calculation based on data from GoI (2014)

Table 3 Sources of credit for farmers associated with market channels (number of borrowers)

Govern- Coopera- Bank Employer/ Agricultural/ Shopkeeper/ Relatives/ Total
ment tives landlord professional trader friends

moneylender

Local traders 125 476 961 34 691 279 507 3,174
(4) (15) (30) (1) (22) (9) (16) (100)

Mandi 57 185 316 11 258 91 186 1,125
(5) (16) (28) (1) (23) (8) (17) (100)

Input dealers 16 72 160 3 114 38 77 496
(3) (15) (32) (1) (23) (8) (16) (100)

Cooperatives 22 59 125 5 103 37 89 454
(5) (13) (28) (1) (23) (8) (20) (100)

Processors 2 11 40 0 22 6 11 93
(2) (12) (43) (0) (24) (7) (12) (100)

Others 4 25 46 0 25 12 25 140
(3) (18) (33) (0) (18) (9) (18) (100)

Total 226 828 1,648 53 1,213 463 895 5,482
(4) (15) (31) (1) (22) (9) (16) (100)

Note Figures in parentheses are percentage to row total
Source Authors’ calculations based on data from GoI (2014)
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that more than 56% of the food for household
consumption was purchased from the shops of these
agents. These agents trap the small farming households
in a vicious cycle of indebtedness. It is not that the
farmers do not have a viable alternative; there is a vast
network of banks and cooperative societies in India.

Sources of inputs

In the sources of input front (Table 3), 59% of the
farmers who use inputs (seeds, manure, etc.) from their
own farm sell their produce to local traders, 20% in
the regulated markets, and 8% each to input dealers
and cooperatives. The distribution of selling is similar
across the sources of inputs. However, farmers buying
inputs from cooperatives seem to sell through
cooperatives. The distribution within the value chain
shows that around 83–87% of the farmers across the
value chains use inputs from either their own farm or
from local traders. There is no visible relationship
between factor and product markets at this stage. Local
traders dominate both markets, and resource-poor
farmers rely heavily on these informal traders. Thus,
the penetration of modern value chains could bring
sizeable difference in the livelihood of these farmers.

Modern value chains expect higher quality products,
and they procure at a monopsonistic price; the effective
extent of these modern chains is dependent on the
distribution of land (Henderson and Isaac 2017).
Eswaran and Kotwal (1986) in their important work
implicitly assume this traditional practice of
procurement; they derive an inverse relationship
between farm size and productivity and predict that
egalitarian land distribution could increase farm output
and producers welfare. Assuming that the landholding
of our sample farmers is uniformly distributed (Table
1), and that most farmers use traditional (informal)
means to sell their product, farmers can increase their
output and welfare (Eswaran and Kotwal 1986). But
Henderson and Isaac (2017) find that introducing a
modern value chain can reduce the welfare effect of
land redistribution and harm landless agricultural
labourers. Despite many years of marketing and price
policy, farmers are still dependent on local traders. This
calls for rethinking the agricultural marketing and price
policies in the country.

MSP and price realized

The government fixes the MSP to protect producers

and consumers from price fluctuations. If the market
price falls below the MSP, the government is supposed
to procure the produce at the MSP (Negi et al. 2018).
Thus, awareness of the MSP potentially plays a crucial
role in choosing a marketing channel and realizing
better prices.

Table 5 shows the awareness of the MSP of sample
farmers across the value chains. On average only
around 26% of the farmers are aware of the MSP, and
participants in the formal value chain are slightly more
aware than participants in the informal value chain.
This is also reflected in the price realized by farmers.
Farmers selling in formal chains earn relatively higher
prices (Table 2). For state-wise price realized see
Appendix A1. Participants in mandis (regulated
markets) get around 3% higher price than the MSP,
and farmers using cooperatives are also relatively better
off than others. Farmers selling to input dealers and
local traders get the lowest prices. This is in line with
Baylis, Mallory, and Songsermsawas (2015), which
finds that 76% of paddy transactions occur below the
MSP.

Thus, to summarize the findings, small farmers who
sell their produce predominantly to informal or
traditional value chains are less aware of the MSP,
realize lesser prices, and earn lower incomes. This

Table 5 Awareness about MSP of farmers using
different market channels (in numbers)

Aware of MSP?
Yes No Total

Local traders 1,407 3,993 5,400
(26.06) (73.94) (100)

Mandi 508 1,355 1,863
(27.27) (72.73) (100)

Input dealers 204 595 799
(25.53) (74.47) (100)

Cooperatives 212 542 754
(28.12) (71.88) (100)

Processors 36 123 159
(22.64) (77.36) (100)

Others 69 179 248
(27.82) (72.18) (100)

Total 2,436 6,787 9,223
(26.41) (73.59) (100)

Note Figures in parentheses are percentage to row total
Source Authors’ calculation based on data from GoI (2014)
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might be due to the scale factors at play. Smaller
farmers have lesser surplus—thus, less bargaining
power—and become price takers, while large farmers
with higher surplus have the advantage of bargaining
and reap greater benefits of the MSP (Joshi, Birthal,
and Minot 2006; Negi et al. 2018).

Choice of value chain

The factors which might influence farmers to choose a
particular marketing channel are farm size, source of
credit, source of inputs, and awareness of the MSP.
The other variables which might drive farmers’ choice
have been modeled using a multinomial treatment
effect model. The results are presented in Tables 6 and
7. Table 6 displays the results of the selection equation,
the first stage of the multinomial treatment effect
regression. These results are to be interpreted in a
relative way. The base category in the multinomial logit
model was sale to ‘local traders’.

Our hypothesis is that poor households use informal
or mostly local traders to sell their produce. The
coefficients of the below poverty line (BPL) card across
all the value chains are negative (except processors)
and significant only in the first case (mandi). This
implies that people who possess a BPL card are less
likely to sell their produce at mandis; in other words,
farmers who are poor are more likely to sell their
produce to local traders. Other variables representing
farmers’ access to social safety nets and covering the
poor (Antyodaya) also have predominantly negative
coefficient values. Unemployed rural youth who got
work through the MGNREGA had a significantly
greater chance of selling their produce to cooperatives
or government agencies.

The variables age and age squared had positive
coefficient values, implying that older households were
more likely to sell through the input dealers.
Households who were literate without formal schooling
were significantly more likely to sell through mandis
and input dealers and highly unlikely to sell through
cooperatives. However, households where the head had
formal schooling below the primary level were more
likely to sell through cooperatives and processors.

Further, we hypothesized, and find, that small farming
households and landholders were less likely to sell their
produce at regulated markets. Medium and large
landholders were significantly more probable to sell

their produce to the processors and input dealers. The
variables which represented the social group (caste)
did not influence the households’ choice of value chain.

We looked for a relationship between the source of
finance and the choice of value chain. The coefficients
of dummies for borrowing from banks, shopkeeper/
trader, and professional/agricultural moneylenders
were positive and significant in the case of input dealers
and cooperative value chain. There is no definite pattern
of relationship between source of borrowing and the
choice of value chain, despite the effects being
significant in some cases. Baylis, Mallory, and
Songsermsawas (2015) find that credit does not affect
price realization in the case of paddy and, therefore, in
the choice of value chain.

We find a significant relationship between input and
output markets. Farm households using inputs from
their own farm were more likely to sell to input dealers.
Households who bought their inputs from input dealers
were more likely to sell their produce to cooperatives
or processors. Households who meet their input
demand from the cooperatives are significantly less
likely to sell to processors and more likely to sell to
input dealers, though not significantly.

Households with access to technical advice from Krishi
Vigyan Kendras (KVK) and private commercial agents
are more likely to sell at mandis. The coefficient of the
MSP is positive for mandis, though not significant, and
it is negative and significant for input dealers: farmers
who are aware of the MSP are more likely to sell in
formal value chains and earn better prices. These results
are line with Negi et al. (2018), which finds that access
to information has a positive effect on price realization.

Impact of choice of value chain

Table 7 presents the results of the second stage of the
multinomial treatment effect regression model with
endogenous market channels. The parameter estimates
depict the effect of choosing a value chain on the price
realized. The inverse Mills ratio (lambda) for
processors is positive and significant, indicating the
existence of selectivity bias. This might be due to
farmers’ self-selection into the processor-driven value
chain or the preference of processors for a specific kind
of farmer. Thus, without controlling for self-selection,
the effect of mandi-driven value chains would have
been biased upward.
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Table 6 Parameter estimates of mixed multinomial selection model of the market channels

 Mandi SE Input dealers SE Cooperatives SE Processors SE

Age (years) 0.01 0.01 0.03** 0.01 –0.01 0.02 0.03 0.03
Age2 0.00 0.00 0.00* 0.00 0.00 0.00 0.00 0.00
Education (base: Illiterate)
Literate without formal schooling (1/0) 1.88** 0.79 2.11*** 0.83 –3.12*** 1.05 0.42 1.17
Literate but below primary (1/0) 0.42 0.29 –0.13 0.24 0.43* 0.24 0.80* 0.43
Primary (1/0) –0.14 0.37 –0.36 0.26 –0.22 0.31 0.16 0.57
Middle (1/0) 0.08 0.27 –0.43 0.26 –0.10 0.35 0.15 0.53
Secondary (1/0) 0.07 0.29 –0.43 0.29 –0.69 0.42 1.05 0.66
Graduate and above (1/0) 0.58 0.40 0.19 0.44 0.44 0.42 –0.93 0.91
Land holding (Base: Marginal)
Small (1–2 ha) –0.45*** 0.18 0.08 0.20 0.20 0.28 0.04 0.35
Medium (2–4 ha) 0.12 0.19 0.39 0.26 –0.22 0.30 1.15** 0.52
Large (>4 ha) 0.52 0.32 0.81*** 0.30 0.15 0.53 1.48*** 0.50
Social group (Base: Scheduled Caste)
Scheduled tribe (1/0) 0.12 0.33 0.04 0.34 –0.24 0.45 1.13* 0.62
Other backward castes (1/0) –0.08 0.26 0.26 0.29 –0.07 0.40 –0.33 0.49
General (1/0) 0.45 0.28 0.04 0.30 0.44 0.52 0.26 0.55
Access to social safety net
Antyodaya card (1/0) –0.36 0.37 –0.13 0.43 –0.04 0.52 –1.06 0.71
BPL card (1/0) –0.47*** 0.19 –0.19 0.22 –0.11 0.23 0.64 0.39
MGNREGA (1/0) –0.04 0.20 –0.03 0.20 0.76*** 0.26 0.21 0.34
Formal training in agriculture (1/0) –0.10 0.95 –1.44* 0.79 1.54** 0.71 –5.12*** 1.18
Credit
Loan outstanding (INR) 0.00 0.00 0.00 0.00 0.00 0.00 0.00* 0.00
Cooperative and government (1/0) 0.16 0.26 –0.14 0.28 0.37 0.39 0.18 0.55
Bank (1/0) –0.18 0.24 0.40* 0.21 0.21 0.28 0.28 0.43
Agricultural/ professional 0.39 0.27 0.69*** 0.21 0.06 0.28 –0.31 0.64
moneylender (1/0)
Shopkeeper/Trader (1/0) 0.26 0.33 0.59** 0.30 0.87*** 0.32 0.32 0.55
Input source
Own farm (1/0) 0.13 0.25 0.48** 0.22 0.15 0.22 0.42 0.44
Local trader (1/0) –0.01 0.20 0.34 0.22 0.02 0.26 0.09 0.56
Input dealer (1/0) 0.37 0.37 0.66 0.50 0.85* 0.47 0.97* 0.56
Cooperative/Government agency (1/0) –0.37 0.24 0.38 0.27 –0.37 0.37 –1.08** 0.49
Aware of MSP (1/0) 0.18 0.25 –0.54** 0.24 –0.18 0.27 0.50 0.50
Quantity sold (Log) 0.36*** 0.09 0.10 0.07 0.73*** 0.09 0.15 0.13
Access to technical advice
Extension agent (1/0) 0.30 0.31 –0.47* 0.25 –0.27 0.38 0.83 0.82
Krishi Vigyan Kendra (1/0) 0.68*** 0.28 –0.14 0.30 –0.01 0.35 0.82 0.62
Agricultural university/college (1/0) 0.16 0.32 0.09 0.31 –0.05 0.34 –0.07 0.77
Private commercial agents (1/0) 0.78** 0.39 –0.35 0.29 0.36 0.35 –0.46 0.64
Progressive farmers (1/0) 0.40 0.32 –0.14 0.34 –0.02 0.29 0.65 0.64
Radio/TV (1/0) 0.58 0.37 –0.14 0.27 0.06 0.39 –0.05 0.80
NGO (1/0) 0.32 0.27 –0.67** 0.28 –0.54 0.39 0.18 0.65
Constant term –4.76*** 0.80 –3.52*** 0.60 –8.11*** 0.80 –7.78*** 1.40

Note ***, ** and * indicate statistical significance at 1%, 5% and 10% level, respectively. Standard errors (robust) are clustered at district
level (512 clusters)
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Table 7 Multiple treatment effect regression estimates with endogenous market channel

 Price realized (Log) SE

Difference form base category: 1 if mandi, 0 otherwise 0.082** 0.036
Difference form base category: 1 if input dealers, 0 otherwise –0.023 0.040
Difference form base category: 1 if cooperatives, 0 otherwise 0.011 0.053
Difference form base category: 1 if processors, 0 otherwise 0.113 0.083
Difference form base category: 1 if others, 0 otherwise –0.064 0.068
Age (years) –0.002 0.002
Age2 0.000 0.000
Literate without formal schooling (1/0) –0.063 0.079
Literate but below primary (1/0) 0.019 0.032
Primary (1/0) –0.017 0.025
Middle (1/0) 0.075** 0.038
Secondary (1/0) –0.043 0.031
Graduate and above (1/0) –0.017 0.029
Small (1–2 ha) 0.022 0.021
Medium (2–4 ha) 0.038* 0.020
Large (>4 ha) 0.026 0.033
Scheduled tribe (1/0) 0.008 0.054
Other backward castes (1/0) 0.026 0.032
General (1/0) –0.015 0.033
Antyodaya card (1/0) 0.048 0.038
BPL card (1/0) 0.023 0.021
MGNREGA (1/0) 0.010 0.024
Formal training in agriculture (1/0) 0.036 0.106
Loan outstanding (INR) 0.000 0.000
Cooperative and government (1/0) 0.003 0.025
Bank (1/0) 0.014 0.026
Agricultural/ Professional moneylender (1/0) –0.060*** 0.023
Shopkeeper/trader (1/0) –0.036 0.030
Own farm (1/0) 0.000 0.028
Local trader (1/0) –0.020 0.023
Input dealer (1/0) 0.017 0.041
Cooperative/government agency (1/0) –0.038 0.040
Aware of MSP (1/0) 0.002 0.030
Constant term 2.419*** 0.065
Ln (sigma) –1.187*** 0.053
Lambda (mandi) 0.011 0.022
Lambda (input dealers) 0.002 0.033
Lambda (cooperatives) 0.082 0.054
Lambda (processors) 0.034** 0.055
Lambda (others) 0.017 0.026
Sigma 0.305 0.016
Number of observations 9,216  

Note ***, **, and * indicate statistical significance at 1%, 5% and 10% level, respectively. Standard errors are clustered at district level
(512 clusters)
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Similarly, the positive inverse Mills ratio of all other
value chains would have led to the estimation of an
upwardly biased effect on prices realized. Our estimates
reveal that the prices differ significantly by value chain,
and the product price depends on the farmers’ choice
of value chain. The coefficient of ‘mandi’ value chain
is positive and significant (0.08), implying that farmers
selling to mandis earn a significantly higher price.

If we multiply the increased price realization in mandis
(8%) with the quantity of paddy sold, we find
households selling in mandis will earn INR 3,752 more
per hectare than households selling to other marketing
channels. This finding is a bit surprising, because
commission agents at mandis form cartels (Meenakshi
and Banerji 2005; Gulati 2009; Chand 2012; Singh
and Bhogal 2015), but this finding supports the
argument of Banerji and Meenakshi (2008) that the
sellers do not lose significantly when commission
agents, majorly in play at mandis, bid as a cartel.

Conclusions
Doubling farmers’ income and eradicating poverty is
at the forefront of policy decisions in India. Connecting
farmers to market (market access) is an integral part of
achieving this goal. This study attempts to identify the
factors determining farm households’ choice of value
chain and to estimate the effect of the choice on the
price realized. Few researchers have studied this topic.
Our study makes some vital contributions to the
literature. Our results indicate that mandis are the most
efficient and profitable market channel. This can be
attributed to the higher price transmission evident in
mandis procuring at 3% higher than the government-
set floor price (MSP).

The credit, factor, and product markets, though not very
definitive, are interlinked. Input dealers, some local
traders, and commission agents provide short-term
credit and also sell inputs either directly or through
other channels. The farmers pledge their produce
against the credit and sell their produce soon after the
harvest to pay the loan and to buy inputs for the next
season. More often than not farmers are paid the
monopsonistic (lower) price, because they are small,
they have little bargaining power, and they are not
aware of the MSP.

Our results suggest that if they have access to credit
and input markets, farmers are likely to move away

from local informal traders and sell their produce to
alternate channels. Additionally, access to technical
advice and market information (awareness of the MSP)
increases the chance that farmers will choose a more
profitable value chain (like mandis) than local traders.
Only 25% of the farmers are aware of the floor price
(MSP) and, therefore, our study is policy-relevant.

The economic development of the nation requires
holistic policy measures, like financial inclusion (to
make farmers borrow from formal sources),
encouraging farmers to cooperate, incentivizing them
to use regulated markets, and regulating against foul
play in formal markets. Recent policy measures like
Pradhan Mantri Jan Dhan Yojana (PMJDY), unified
electronic market (E-NAM), and direct cash transfers
(PM-KISAN) to timely buy inputs are deeply
appreciated.

Acknowledgement
The authors are grateful to the anonymous reviewer of
the journal for critical comments on a previous version
of this paper. The views expressed here are those of
the authors and not of the affiliated institution.

References
Abebe, G, Bijman, J, and Royer, A. 2016. Are middlemen

facilitators or barriers to improve small holder’s welfare
in rural economies? emperical evidence from Ethopia.
Journal of Rural Studies 43: 203–213. https://doi.org/
10.1016/j.jrurstud.2015.12.004

Al-Hassan, R, Sarpong, D B, and Mensah-Bonsu, A. 2006.
Linking smallholders to markets. GSSP, IFPRI. https:/
/www.ifpri.org/publication/linking-smallholders-
markets

Banerji, A and Meenakshi, J V. 2008. Millers, commission
agents and collusion in grain markets: evidence from
basmati auctions in north India. The B.E. Journal of
Economic Analysis and Policy 8 (1): 1–25. https://
E c o n P a p e r s . r e p e c . o rg / R e P E c : b p j : b e j e a p :
v:8:y:2008:i:1:n:4

Bardhan, P. 1991. The economic theory of agrarian
institutions. Journal of Development Economics 3 (1–
2): 391–396. https://doi.org/10.1016/0304-
3878(91)90097-F

Barret, C. 2008. Small holder market participation:concepts
and evidence from eastern and southern Africa. Food
Policy 33: 299–317. https://doi.org/10.1016/
j.foodpol.2007.10.005



202 Adeeth Cariappa A G, Sinha M

Baylis, K, M Mallory, and T Songsermsawas. 2015, July 26–
28. Effects of credit and market access on farm gate
prices in India. In AAEA and WAEA Joint Annual
Meeting. San Francisco, California, Agricultural and
Applied Economics Association. http://doi.org/
10.22004/ag.econ.205434

Birthal, P S, R Chand, P K Joshi, P Rajkhowa, M T Khan,
M A Khan, and R K Chaudhary. 2017. Formal versus
informal: efficiency, inclusiveness and financing of
dairy value chains in Indian Punjab. Journal of Rural
Studies 54: 288–303. https://doi.org/10.1016/
j.jrurstud.2017.06.009

Chand, R. 2012. Development policies and agricultural
markets. Economic and Political Weekly 47 (52): 53–
63. https://www.jstor.org/stable/41720551?seq=1

Chatterjee, S and D Kapur. 2016. Understanding price
variation in agricultural commodities in India: MSP,
government procurement, and agriculture markets. New
Delhi: National Council of Applied Economic Research.
https://www.semanticscholar.org/paper/Understanding-
Price-Variation-in-Agricultural-in-%3 A-Chatterjee/
3ea446bd5927006cc2ec53cabfe4778699b17541

Chengappa, P, A Manjunatha, V Dimble, and K Shah. 2012.
Competitive assessment of onion markets in India.
Banglore: Institute for Social and Economic Change
prepared for Competition Comission of India. http://
www.cci.gov.in/sites/default/files/AO.pdf

Clay, J. 2004. World agriculture and the environment: A
Commodity-by-commodity Guide to Impacts and
Practices. Island Press.

Deb, P and P Trivedi. 2006 a. Maximum likelihood
estimation of a negative binomial regression model with
multinomial endogeneous treatement. Stata Journal 6
(2): 246–255. https://doi.org/10.1177/1536867X
0600600206

Deb, P and P Trivedi. 2006b. Specification and simulated
likelihood estimation of a non-normal treatment-
outcome model with selection. Econ J 9 (2): 307–331.
https://doi.org/10.1111/j.1368-423X.2006.00187.x

Di Falco, S, M Veronesi, and M Yesuf. 2011. Does adaptation
to climate change provide food security? A micro-
perspective from Ethiopia. American Journal of
Agricultural Economics. 93(3): 829–846. https://
doi.org/10.1093/ajae/aar006

Eaton, C and A Shepherd. 2001. Contract Farming:
partnerships for growth. Rome: Food and Agricultural
Organaisation.

Eswaran, M and A Kotwal. 1986. Access to capital and
agrarian production organisation. The Economic

Journal 96 (382): 482–498. http://doi.org/10.2307/
2233128

Food Corporation of India. 2013. Procurement: minimum
support price of paddy, wheat and coarsegrain. https://
fci.gov.in/procurements.php?view=89

GoI. 2019. All India report on number and area of
operational holdings for agriculture census 2015–16.
Agriculture Census Division, Ministry of Agriculture
& Farmers Welfare. http://agcensus.nic.in/document/
agcen1516/T1_ac_2015_16.pdf

GoI. 2013. Final report of committee of state ministers, in-
charge of agriculture marketing to promote reforms.
New Delhi: Ministry of Agriculture, Department of
Agriculture, Cooperation and Farmer’s Welfare. https:/
/dmi.gov.in/Documents/stminprreform.pdf

GoI. 2014. India - Situation assessment survey of
agricultural households: NSS 70th Round, Schedule 33,
January - December 2013 (Visit 1). http://
www.icssrdataservice.in/datarepository/index.php/
catalog/104

Gulati, A. 2009. Emerging Trends in Indian Agriculture:
What Can We learn from these? Agricultural Economics
Research Review 22 (2): 171–184. https://
www.semanticscholar.org/paper/Emerging-Trends-in-
Indian-Agriculture%3 A-What-Can-We-Gulati/
42e0457619fce3f75d48c0354599f70a87f5f331

Henderson, H, and A G Isaac. 2017. Modern value chains
and the organization of agrarian production. American
Journal of Agricultural Economics 99(2): 379–400.
https://doi.org/10.1093/ajae/aaw092

Jari, B and G Fraser. 2009. An analysis of institutional and
technical factors influencing agricultural marketing
amongst smallholdder farmers in the Kat River Valley,
Eastern Cape Province, South Africa. African journal
of agricultural research 4 (11): 1129–1137. https://
www.semanticscholar.org/paper/An-analysis-of-
institutional-and-technical-factors-Jari- Fraser/
0654d9042a02e7ec9ca4c632808c01fdc43d87c8

Joshi, P K, P S Birthal, and N Minot. 2006. Sources of
agricultural growth in India: role of diversification
toward high-value crops. Washington DC: International
Food Policy Research Institute. https://www.ifpri.org/
publication/sources-agricultural-growth-india

Kaur, H. 2017. Factors behind farmers’ suicide in Punjab.
In G. Lamba, Development and Change in Agarian
Society:Emerging Issues. (p. 157). Patiala: Twenty First
Century Publications. https://www.academia.edu/
37078155/Development_and_Change_in_Agrarian_
Society_Emerging_Issues



Choice of paddy marketing channel and its impact 203

Kumar, A, A Mishra, S Saroj, and P Joshi. 2019. Impact of
traditional versus modern dairy value chains on food
security: Evidence from India’s dairy sector. Food
Policy 83: 260–270. http://doi.org/10.1016/
j.foodpol.2019.01.010

Kumar, A, R Singh, S Jee, S Chand, G Tripathi, and S Saroj.
2015. Dynamics of access to rural credit in India:
Patterns and determinants. Agricultural Economics
Research Review 28(Conference): 151–166. 10.5958/
0974-0279.2015.00030.0

Lee, B, J Liu, and H Chang. 2020. The choice of marketing
channel and farm profitability: Empirical evidence from
small farmers. Agribusiness: 1–20. https://doi.org/
10.1002/agr.21640

Mburu, L M. 2007. Determinants of smallholder dairy
farmers’ adoption of various milk marketing channels
in Kenya Highlands, Kenya. Livestock Reserach for
Rural Development: 19(9). http://www.lrrd.org/lrrd19/
9/mbur19134.html

Meenakshi, J V and A Banerji. 2005. The unsupportable
support price: an analysis of collusion and government
intervention in paddy auction markets in North India.
Journal of Development Economics 76 (2): 377–403.
https://doi.org/10.1016/j.jdeveco.2004.02.001

Mitra, M K, D C Roy, and S K Mishra. 2007. Rural
Indebtedness: concept, correlates and consequences: a
study of four tribal villages in the north Lakhimpur
subdivision, Assam. Munich Personal RePEc Archive
(MPRA) Paper No 1824. https://mpra.ub.uni-
muenchen.de/1824/1/MPRA_paper_1824.pdf

Negi, D S, P S Birthal, D Roy, and M T Khan. 2018. Farmers’
choice of market channels and producer prices in India:
role of transportation and communication Network.
Food Policy 81: 106–121. https://doi.org/10.1016/
j.foodpol.2018.10.008

Patrick, I. 2004. Contract Farming in Indonesia:
smallholders and agribusiness working together.
Canberra: Australian Centre forInternational
Agricultural Research. http://www.ruralfinance
andinvestment.org/node/112

Poulton, C, J Kydd, and A Doward. 2006. Overcoming
market constraints on pro-poor agricultural growth in
Sub-Saharan Africa. Development Policy Review 24:
243–327. https://dx.doi.org/10.1111/j.1467-
7679.2006.00324.x

Sachs, J. 2005. The End of Poverty: Economic Possibilities
of Our Times. New York: Penguin Group.

Sidhu, R and S Gill. 2006. Agricultural credit and
indebtedness in India:some issues. Indian Journal of
Agricultural Economics 61 (1): 11–35. http://doi.org/
10.22004/ag.econ.204443

Singh, S. 2014. Problems of arhtiyas (middlemen/
commission agents) vis-à-vis farmers in Punjab.
Ludhiana: National Bank for Agricultural and Rural
Development.

Singh, S and S Bhogal. 2015. Commission agent system:
significance in contemporary agricultural economy of
Punjab. Economic and Political Weekly 50 (45): 56–
62. http://www.epw.in/special-articles/commission-
agent-system.html

Surendran Padmaja, S and J Ali. 2019. Correlates of agrarian
indebtedness in rural India. Journal of Agribusiness in
Developing and Emerging Economies 9 (2): 125–138.
https://doi.org/10.1108/JADEE-07-2017-0074

World Bank. 2008. World development report 2008:
agriculture for development. Report No 30. World Bank
Group, Washington, DC. http://documents1.worldb
ank.org/curated/en/587251468175472382/pdf/
41455optmzd0PA18082 136807701PUBLIC1.pdf

Received: May 2020   Accepted: July 2020



204 Adeeth Cariappa A G, Sinha M

Appendix A 1 State-wise distribution of prices
Source Authors’ calculation based on data from GoI (2014)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


