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This paper analyses the role of storage facility and structural factors in determining agricultural
commercialization in India. Commercialization of agriculture represents an important aspect of farm
market behaviour. Farmers' commercialization decision may be represented by farmers decision to
participate in market sale, degree of market participation, number of market transactions and diversity
of market agency sale. Access to storage could significantly regulate post-harvest management and
marketing decisions by farmers. It could prevent distress sale and enhance better commercialization
practices by farm households. Apart from access to storage facilities, this study considers various other
farm, household, and structural variables in affecting farmers crop sale outcomes. Results show that
farm households with likely access to storage facility have higher probability to participate in market
transaction, sell more number of crops, and are more likely to have higher number of market
transactions. This shows that having access to storage facility is likely to raise agricultural
commercialization of farmers in India. The findings also show that structural or location specific
variables which are beyond the control of the farm and household could significantly affect farmers
marketing decisions.
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1 Introduction

Commercialization of agriculture, wherein farmers produce for and sell their output in mar-
ket, is expected to improve farmers’ income and welfare. Commercialization of agriculture
acquires importance in the context of the Government of India’s policy of “Doubling of
Farmers’ Income by the year 2022”. The “Committee on Doubling Farmers’ Income” (Dal-
wai committee report - DCR (2018)) lays emphasis on commercialization of agriculture for
higher returns. It is argued that commercialization provides signals on the emerging trends
in demand for different agricultural products, helps in value addition for farm produce, and
thus ensures both producer and consumer’s interests are satisfied. The Report notes that
market linked farming and market expansion would help in raising farmer’s income. Polices
such as recent APMC Act amendments, e-NAM, public procurement through the minimum
support price (MSP), market infrastructure development, direct purchase of agricultural pro-
duce from farmers, participatory market management, encouraging contract farming, etc.,

are steps towards providing better marketing avenues for farmers (Singh, 2019).

Yet the fact is a significant proportion of farmers in India does not participate in output
markets and essentially operate as subsistence farmers, i.e., they produce for their self-
consumption needs. Even when farmers engage in markets (i.e., decide to participate in
market), there is substantial variation in the degree to which they participate in commercial
transactions. There are at least three aspects based on which one can assess the extent to
which farm households are commercialized: First, many farmers in India may grow one or
more primary crop(s) for sale in the market, at the same time cultivating another subsidiary
crop(s) exclusively for household consumption which is not sold in the market. The ratio
of number of crops sold to the number of crops cultivated essentially captures the extent
or degree of market participation of a farmer. Second, farm households may not sell their
produce in a single transaction. Depending on various factors, farm households may engage
in staggered market transactions, selling the harvested crop several times. For example, a
farmer may sell half the crop and save the rest to sell at a later date. Such a selling behavior

(or, number of market transactions) may reflect the prevailing market conditions, farmer’s



ability to hold on to stocks and not be forced to go for distress sale, and hence affect the
farmer’s income. Third, relates to the diversity of agency or marketing channels through
which farmers sell their produce. Farmers in India are known to sell their produce through
several agencies such as local private traders, mandis, input dealers, co-operative / govern-
ment agency, and processors. A farmer can engage in transactions with one or more agencies.
Often farmers make use of only one or few of these agencies for their sale transactions. It is
argued that farmers in India are often at a disadvantage due to interlinked input and output
markets (Bardhan, 1980; Basu, 1986; Bell and Srinivasan, 1989). That is, the farmers’ choice
of output market channels / agencies is contractually pre-determined in their transactions in
other markets such as input / credit markets. Having diversified option of sale to different
agency would then imply a higher bargaining power in the market and is likely to reap a
higher return on produce as opposed to concentrated sales indicating higher probability of

tied contracts.

What determines the farmers’ decision to participate in output markets and to what extent?
This paper examines farmer’s decision to participate in market, degree of market partici-
pation, number of market transactions, and diversity of agency through which they market
their produce. The commercial decision of farmers is likely to be influenced by several fac-
tors. One may expect that farm and household level factors are likely to determine these
decisions. Such factors could be farm size, access to credit, irrigation, household demogra-
phy, etc. However, farm households do not operate in isolation. There is larger structural
environment under which farm operate. A number of studies have highlighted the impor-
tance of providing better rural infrastructure such as roads, transport services, storage and
marketing facilities, etc., in order to facilitate farmers’ physical access to output markets as
a prerequisite for commercialization (Umali-Deininger and Deininger, 2001; Acharya, 2004;
Banerji and Meenakshi, 2004; Fafchamps and Hill, 2005; Fafchamps et al., 2006, 2008; Shilpi
and Umali-Deininger, 2008; Vaidyanathan, 2010; Chamberlin and Jayne, 2013; Takeshima
and Nagarajan, 2012; Asher and Novosad, 2016; Aggarwal, 2018). Some recent studies have
demonstrated that structural factors that are beyond the farm and household do play a

critical role in determining farmers’ income and decisions relating to on-farm and off-farm



diversification choices (Das, 2018; Das and Ganesh-Kumar, 2019, forthcoming) suggesting
that they are likely to affect farmers’ commercialization decisions as well. Hence, using a
nationally representative data from the 70" round National Sample Survey (NSS) of agri-
cultural households for the year 2012-2013, and combining it with information on various
structural variables from Census and other sources (described later), this paper provides an
integrated study on farmers’ commercialization decision by combining structural conditions

with farm and household level factors.

Among all the various factors that could influence farmer’s sale decisions and their market-
ing practice, access to storage facility is perhaps one of the most important. Availability of
storage is a precursor for improved post-harvest management and marketing practices. Lack
of access to storage facility often leads to distress sale or selling at lower the market clearing
rate, resulting in sub-optimal outcomes. Access to storage facility on the other hand offers
the farmer the flexibility to postpone the sale to a later date when the market conditions are
more favorable and also to choose the agency with which to enter into a sale transaction.
Indeed, farmers’ undertaking more than one sale transaction points towards the benefits of
access to storage facilities as mentioned earlier. While these are theoretical ex-ante expla-
nations of the possible channels through which storage can help farmers, there is dearth of

empirical understanding on the influence of storage facility on marketing decision of farmers.

A possible reason for this dearth of studies on storage is the lack of comprehensive data on
the availability and access to storage facilities covering the country as a whole. A few studies
have relied on primary surveys whose scope was limited to select commodities / regions to
explore this issue. For example, Minten et al. (2010) analyse the benefits of cold storage
on potato marketing in the state of Bihar in India. They find that access to cold storage
mostly benefits large farmers, with small farmers benefiting indirectly through higher prices

of potato prevailing in the market.

To overcome this data limitation, this study proposes a novel approach to indirectly iden-

tify farm households that possibly have access to storage facilities. Specifically, information



contained in the 70" round National Sample Survey (NSS) are used for this purpose. This
Survey provides information on both the quantity of crop sales and quantity of crop output at
the household level. Using this, ratio of sales quantity to output quantity can be generated.
By observing the cases where this ratio exceeds one or cases where this ratio is undefined
due to positive sales with zero output, one can develop an indicator of households that are
likely to have access to storage facility, either self-owned or procured from market. The
analysis here demonstrates that this indeed is a significant determinant of farmers’ decision

to participate in output markets and their extent of commercialization.

The rest of the paper is arranged as follows: the next section 2 discusses the data used
in this study. The indicators of commercialization, storage, as well as various explanatory
variables considered in the analysis here are defined and some summary statistics on them
are provided here. Then the methodology of the study is discussed in section 3. It is then
followed by a discussion of the results in section 4. Finally, section 5 concludes the paper

along with policy implications from this study.

2 Data description

2.1 Measuring extent of commercialization

As mentioned earlier, this paper is primarily based on agricultural household level data
from the 70" NSS Situation Assessment Survey (Schedule 33). The 70" round NSS de-
fines an ‘agricultural household’ as one (i) receiving value of produce equal to or greater
than Rs.3000/- from agricultural activities (cultivation of crops, animal husbandry, poultry,
fishing, etc.) during the last 365 days, and (ii) with at least one member of the household
self-employed in agriculture either in principal status or in subsidiary status. The NSS sur-
vey is canvassed for the agricultural year July 2012 to June 2013 in two visits. The first
Visit 1 is for kharif season from July-December 2012, and the second one is Visit 2 canvassed
for the rabi season January-June 2013. It surveyed 34,907 agricultural households in both
the two visits. Among the 34,907 agricultural households, a further careful scrutiny leaves

only 28,917 households with complete information of all the explanatory variables. However,



out of these, there are only 19,976 households which report growing of crops. Hence, the
analysis is restricted to only those 19,976 households which at least grow crops. NSS pro-
vides information on various farm and household level characteristics. However, to bring in
information on structural variables, the NSS data is combined with Census 2011 and other

statistical sources (discussed later in this section).

The NSS records up to 5 different types of crops grown for each household during each visit
(Table 1). A total of 4,790 farm households report growing of only one crop in each visit.
2,903 households grow only one crop during Visit 1, but grow 2 types of crops in Visit 2.
Similarly, 2,292 households grow 2 crops during Visit 1, and then growing only 1 crop during
Visit 2. Only 69 households report growing 5 different types of crops in each season.

Table 1: Number of crop types grown in Visit 1 and Visit 2

Number of crop types grown in Visit 2

Number of crop types 1 2 3 4 ) Total
grown in Visit 1

1 4,790 2,903 1,300 641 911 10,545
2 2,292 1,474 680 259 415 5,120
3 1,057 659 317 119 192 2,344
4 496 261 128 37 69 991
5 474 266 124 43 69 976
Total 9,109 5,563 2,549 1,099 1,656 19,976
Source: Authors’ calculation based on NSS 70" round.

For each crop growing household, NSS describes sale of at most 4 types of crops. If a house-
hold is growing crop for subsistence purpose then even though it reports growing of crop,
it does not record its sale of crop. For the rest of households making a sale transaction,
it reports up to 4 number of sale for each crop, viz., 3 major and 1 ’other’ sale. Thus, a
household can report maximum of 16 transactions across 4 different crops. NSS also records

the agency of sale for each sale transaction. In all 6 different agencies are recorded: local



private, mandi, input dealers, cooperative / government agency, processors, and others.

Table 2: Sale transition matrix for number of crop sale in Visit 1 and Visit 2

Number of sales in Visit 2

Number of sales in Visit 1 0 1 2 3 4 5 6 7 8 11 13 14 Total
0 3,834 353 124 35 9 1 3 1 1 0 0 0 4361
1 1,630 4,527 2,117 642 356 47 27 11 6 1 1 0 9,365
2 646 1,914 890 321 137 17 14 5 0 0 1 1 3,946
3 249 709 329 125 55 12 9 3 0 0 0 0 1,491
4 94 282 140 40 27 1 2 2 0 O O O 588
5 12 45 21 8 3 1 0 0 0 0 0 O 90
6 8 41 14 11 7 O 0 0 0 O 0 O 81
7 2 15 4 4 3 O 1 0 0 O 0 O 29
8 1 10 4 0 4 1 0 0 0 0 0 O 20
9 1 0 0 1 0 O 0 0 0O O 0 O 2
10 0 1 0 0 0 O 0 0 0O 0 0 O 1
11 0 1 0 0 0 O 0 0 0O O 0 O 1
12 0 1 0 0 0 O 0 o0 0 0 0 O 1
Total 6,477 7,899 3,643 1,187 601 80 56 22 7 1 2 1 19976

Source: Authors’ calculation based on NSS 70" round.

Crop cultivation and sale transactions vary drastically across the two visits. The highest
recorded number of sale transactions is 12 during Visit 1 (Table 2), whereas it is 14 during
Visit 2. There are 3,834 farmer producer households which only report about growing of
crops, but do not make a sale (i.e., 0 sale records) during both the seasons. These are house-
holds are treated as subsistence households in the study. 4,527 households report about
making at least one market transaction in both the seasons. Over 2,117 households make
only one sale in Visit 1 but makes two sales during Visit 2. Similarly, 1,914 households
engage in two market transactions in Visit 1 and only one sale during Visit 2. The number
of farm households for higher ordered market transactions declines in both the two seasons.
Also, the agencies with which these sale transactions are made also vary significantly across
agencies in the two visits. The maximum number of market transactions is made with the
local private trader, followed by transaction at mandis in both the two visits (Table 3). Sale

transactions with co-operative / government agencies and processors are quite few in both
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the visits.

Based on the above information contained in the NSS survey, one can measure four different

aspects of commercialization of agriculture as follows:

(i)

(i)

(iii)

2.2

Decision to participate in market: This is captured through a binary variable taking

the value 1 if the farmer has transacted at least once in the market, 0 otherwise.

Degree of market participation: The ratio of number of crops sold to number of crops
cultivated can be considered as an indicator of the degree of market participation. This
ratio can range between 0 (indicating subsistence farming) and 1 (full commercializa-

tion).

Number of market transactions: A count of the number of market transactions indicates
how frequently the farmer transacts in the market. A farmer transacting more than
once is likely to be better integrated with the market. Since the number of farmers
reporting more than two transactions is far fewer in number (Table 2) this aspect is
measured as a categorical variable taking values 0 if no transaction, 1 if transacted

once, and 2 for two or more transactions

Diversity of agency of sale: This indicates the ability of the farmer to transact with
multiple agencies thereby suggesting that the farmer may not be subject to inter-linked
or tied-markets problem. This aspects is measured using the Simpson’s index of agency
diversification, which ranges between 0 (complete concentration) and 1 (complete di-

versification).

Measuring storage

As discussed in the previous section, there is no comprehensive nation-wide data on availabil-

ity and access to storage facilities, either privately owned or publicly provided. Therefore,

using data on quantity of crop sold and produced contained in the 70" round NSS, an indi-

rect approach is applied to capture farm households that are likely to have access to storage

facility (either self-owned or market accessed). The ratio of crop sales quantity to produced
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Table 3: Number of sales by agency

No. of transactions Local private Mandi Input dealer Co-op & govt Processors Others
Visit 1
0 10,547 15,454 18,639 18,639 19,568 19,143
1 6,438 3,086 1,020 1,231 393 644
2 2,032 1,003 247 90 14 128
3 732 349 58 15 1 46
4 227 84 12 1 0 15
Visit 2
0 11,736 16,165 18,783 19,139 19,675 19,552
1 5,220 2,488 880 796 294 341
2 2,057 920 246 39 5 59
3 691 296 53 2 1 16
4 272 107 14 0 1 8

Source: Authors’ calculation based on NSS 70" round.

quantity (SR) can give an indication of availing storage facility. The SR thus generated
revealed some patterns (Table 4). Three scenarios are possible: (a) SR > 1; (b) SR unde-
fined which occurs when a farmer reports a sale transaction of a crop during a particular
season (NSS Visit) but has not produced that crop during that season; (¢) 0 < SR < 1.
Situation (a) can arise only when the amount by which sale in a season exceeds output in
that season was produced and stored in the previous cropping season. Similarly, in situa-
tion (b) the entire quantity sold in that season must have been produced and stored in the
previous cropping season. Thus, both cases (a) and (b) indirectly indicates that farmer is
likely to have access to storage — either self-owned or hired. However, (c) is uninformative
about whether the farmer has access to storage or not!. The analysis of data show that over
48% and 43% of households belong to cases (a) and (b) in Visit 1 and Visit 2, respectively.
Thus using SR a dummy variable is constructed to indicate whether the farm household

is likely to have access to storage facility. This dummy variable takes the value 1 for farm

!There are at least three possibilities in such cases. (i) The farmer does not have access to storage
facility and has only kept aside a part of the output for self-consumption; (ii) the farmer has access to
storage facilities and has sold only a part of the output while keeping the rest in storage; and (iii) the
farmer has access to storage facilities and has kept one part of the output in storage and another part for
self-consumption and has sold only the remaining part.



households belonging to cases (a) and (b) above, 0 otherwise. This indicator variable of farm

household’s likely access to storage facility in this study.

2.3 Other factors likely to affect extent of commercialization

Various farm and household level variables affect farmer’s marketing decisions. These are
available from the NSS data. At the farm level, the average number of crops cultivated
during both visits is 2 (Appendix Table 6). Total average farm size is 1.6 hectares. On
an average, 60% of farm land is under irrigation during Visit 1 and around 50% of land
is irrigated during Visit 2. Around 10% of households have crop insurance in Visit 1, and
this falls to only 4% during Visit 2. 73% of households have an outstanding institutional
outstanding credit. At the household level, with an average household size of around 6, 90%
households are male headed. Average household age is 31. The average male female ratio
is 0.52. The average monthly per capita consumption expenditure is Rs 1397.4 during Visit
1, and Rs 1705.6 during Visit 2. At the village neighborhood level, off-farm labor market
may impact household marketing decisions. Using NSS data, the proportion of households
in a village engaged in any form of non-farm activity is calculated for each farm household
(except that particular household). About 44% of households in a village are engaged in
off-farm work in Visit 1, and 48% during Visit 2.

Information regarding structural feature of the economy is available at the district level. As
the village codes are not the same for NSS, Census and other sources, most of the district
level variables are measured in terms of proportion. Proportion of SC and ST households
in a district denotes the social composition of the district. On an average 20% of district’s
population are SC and 8% are ST population. To control for access to infrastructure, on
an average proportion of villages with public transport is 98%., with average proportion of
villages with towns within 5 kms being 23%. On an average, 23% of a district’s credit is
agricultural credit. 66% of districts have villages with self-help groups (SHGs), and 32%
of villages in districts have access to financial services. Average net sown area weighted
power available for agricultural use in a district is 7 hours/day during summer and for 6.3

hours/day during winter. Farm household’s marketing decision is significantly influenced by
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Table 4: Sales ratio frequency

Types Frequency Percent
Visit 1

SR less than or equal to 1 18077 51.65
SR greater than 1 15936 45.53
SR undefined 989 2.83
Total 35002 100
Visit 2

SR less than or equal to 1 22498 57.76
SR greater than 1 15814 40.6
SR undefined 640 1.64
Total 38952 100

Source: Authors’ calculation based on NSS 70" round.
Note: SR refers to sales ratio defined as quantity of
crop sold to quantity of crop output.

urbanization. Urban centres classified by population sizes are considered in this study. On
an average, there are one class 1 and class 2 cities in a district. To account for state level
policy variables which could influence marketing practice of a farm household, this study
controls for the amount of capital and total expenditure in agriculture, and it per capita
state GSDP. On an average, Rs. 590.3 million/hectare is spent under capital expenditure in
agriculture and a total average amount of Rs. 3108.1 million /hectare is spent in agriculture.

The average per capita state GSDP for 2012-2013 is Rs. 81832.9.

3 Methodology

As described above, the variable of interest in this study, viz., commercialization has been
defined in four ways: (i) Decision to participate in market, defined as a binary variable
taking the value 1 if the farmer has transacted at least once in the market, 0 otherwise;
(ii) Degree of market participation defined as the ratio of number of crops sold to number
of crops cultivated, which can range between 0 and 1; (iii) Number of market transactions,

measured as a categorical variable taking values 0 if no transaction, 1 if transacted once,
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and 2 for two or more transactions; and (iv) Simpson’s index of diversity of agency of sale,
which ranges between 0 (complete concentration) and 1 (complete diversification). As is
evident, the four variables capturing different aspects of commercialization vary in nature.
Accordingly, different econometric models are specified for each of them and appropriate

estimation methods are applied. These are described below in this Section.

3.1 Decision to participate in market

To understand the various factors which affect farmer’s decision regarding selling of crop
cultivated or just producing for household consumption only (subsistence), the following
binary probit model is considered for two main agricultural seasons in India, ¢ = 1,2, where

1 represents kharif and 2 represents rabi season:

P

ivds

+ — Qo + OéltFARMCHi,UdSt + CkgtHHLDCHZ'vdSt + ()égtVILLCHvdSt + Oé4tD[STCHdS
+ CY5tSTATES + €ivdst (]_)

In equation (1), PZ ., is a latent variable representing farmer’s decision of selling in the

market or only for household consumption for i‘hhousehold, inv'" village, in d** district , in

*

s'h state , in seasons t = 1,2. Since, the latent variable P,

 dst 1S not observed, the response

variable which is observed is P4, for both ¢ = 1,2, where:

(2)

P | 1if there is at least one market sale
wdst = () if there is no market sale at all

FARMCH;,q are the individual farm level characteristics such as farm size, number of
crops cultivated, land under irrigation, credit, crop insurance, etc. HHLD;,4s are house-
hold socio-economic and demographic characteristics such as social group, household size,
average age, education, gender composition, etc. VILLCH, 45 could be village characteristic
such as labour market conditions. DIST'C' Hy, are district level structural features such as
storage facility, social composition, physical and financial infrastructure, urbanization, etc.
STATFEPOL, are state level policy variables such as agricultural expenditure and per capita
state GDP. And, the error term €;,45 ~ N(0,02).

12



The binary variable on market participation, P4, and farm, household and village level
explanatory variables are available for the two agricultural seasons, t = 1,2. However,
variables at the district and state levels are available only on an annual basis. Hence,
the above binary probit models in equation (1) for the two seasons are estimated under a

seemingly unrelated regression (SUR) system as in Das (2018).

3.2 Degree of market participation

To understand the determinants of degree of market participation the following linear model

is specified for the two seasons, t = 1, 2.

SRivdst = ﬁOt + BltFARMCHivdst + ﬁZtHHLDCHi'Udst + ﬁStVILLCH'Udst + ﬁ4tD[STCHds
+ ﬁ5tSTATES + Uivdst (3)

SR;vast 1s sale ratio of number of crops sold to number of crops produced for a particular
farmer producer, 0 < SR < 1. As in the former estimation equation (2), the explana-
tory variables FARMCH,qst, HHLDC H;yqst, VILLCH ygse, DISTCH s, and SATEPOL,,
have the same interpretations. The error term ;.45 ~ N(p,0?%). Similarly, since most of
the district and state level explanatory variables are on an annual basis, equation (3) is

estimated as ordinary least squares (OLS) under a SUR set-up.

3.3 Number of market transactions

Farm households could engage in several market transactions. To identify the factors affect-
ing farmer’s decision on the number of times farmers engage in selling their produce, the

following ordered probit model is estimated for the two seasons, t = 1,2, as follows:

y:vdst = Yor + YieFmFARM C Hpgst + v HHLDC Hjpgst + y3VILLC H s + v DISTC Hygs
+ 75tSTATEs + Vivdst (4>

Y st 18 @ latent variable denoting the total number of market transactions a farmer producer

makes to sell all the types of crops produced. The observed variable ¥y} ., represents the
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following:
0 if no sale transaction
Piyast = < 1 if only 1 sale transaction (5)
2 if 2 or > 2 sale transactions

The explanatory variables FARMCH;,qs, HHLDCH,g5e, VILLCH g5, DISTCH,,, and
SATEPOL,, have the same interpretations as above, and the error term v, ~ N(0,0?).
In equation (5) too since most of the district and state level explanatory variables are on an

annual basis, equation (3) is estimated as ordinary least squares (OLS) under a SUR set-up.

3.4 Diversity of agency

Finally, to understand the factors affecting diversity of agency of sales, the following linear

model is specified for the two seasons, t = 1, 2, as follows:

SDIV;ygst = 600t + 01 FARMCHygsr +00e HHLDC H gt +03:.VILLC H oy + 04, DIST C H
+ 65tSTATES + Wivdst (6)

SDIV,,q4s is a Simpson’s measure of sale agency diversity as calculated as:
SDIViaw=1—) AP,
AP, is agency proportion sale to an agency a=1,2,...,6, where:

Number of sale to agency a

AP, =1—
Total sales

As Simpson’s index is related to diversity of agency sale, the above equation (6) is estimated
for only those farm households which have made at least two transactions in both seasons?.
Therefore, the agency diversity index, 0 < SDIV,4q < 1. 0 denotes least diversified (i.e.

most concentrated) and 1 is most diversified (i.e. least concentrated).

2The number of farm households is restricted to only 2218, unlike 19976 households in the previous three
commercialization specifications.
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It is conceivable that the number of sale transactions could affect SDIV;,q4,. But, number
of sale transactions (Sale;ys) could itself be affected by many of the explanatory variables

as follows:

Salewdst = 6’0t + GltFARMCdeSt + QQtHHLDCHZ'UdSt + QgtVILLOHvdSt + 04tDISTOHdS
+ 05tSTATES + Tivdst (7)

Hence, equations (6) and (7) are estimated as jointly as a recursive system of simultaneous

equation model (SEM).

4 Results

The factors affecting farm households to sell their produce are estimated using four different
models. The results are presented in Table 5. First, model (1) is a binary probit estimation
for any sale in Visit 1 and Visit 2 under a SUR system. Model (2) is a linear OLS estimation
of sale ratio of number of crops sold to total crops grown under a SUR system. Then, model
(3) is an ordered probit estimation for understanding the frequency of market sale for both
the visits in SUR set-up. Finally, using an OLS estimate under SUR, model (4) identifies

the factors determining the diversity of agency sale.

4.1 Decision to participate in market: Binary probit

Estimation results under model (1) shows that the possibility of having storage facility
(Dummy LTHS) has a positive and significant effect on the farm household’s decision to
participate in market transaction during Visit 2. Under other farm variables, the number of
crops cultivated does not determine a farmer producer’s decision regarding market participa-
tion. However, the squared term of number of crops cultivated has a negative and significant
effect on market participation only in Visit 2. Access to irrigated land has a positive and
significant influence on probability of market sale only during Visit 2. The dummy variable
on outstanding credit has a positive significant effect on market sale decision during both the
seasons. The interaction term between Dummy LTHS and Dummy outstanding credit has a

negative impact on sale decision only during Visit 2. Under village neighbourhood impact,
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the analysis shows that proportion of households with non-farm work have a negative effect

on market participation only during Visit 2.

Having a higher proportion of SC population in a district increases the probability of mar-
ket crop sale decision. The results show that access to public transport and proportion of
villages with towns within 5 kms does not impact sale decision. Agricultural credit and
agricultural market density have a negative significant impact on sale decision only during
Visit 2. However, the interaction term between agricultural credit and market density has
a positive effect on sale decision. Similarly, only the interaction term between proportion of
villages in a district with self-help groups (SHG) and proportion of villages with access to
financial services, has a significant positive effect on sale decision during Visit 2. Average
power availability for agricultural use has a U-shaped relationship with sale decision in both
the two visits. This implies that at lower level, agricultural power availability has a negative
impact on sale decision. But, at a higher level (squared term) agricultural power availability
has a positive impact on sale decision. Presence of Class 1 cities has a positive influence on
the probability of sale decision during Visit 2, whereas, Class 3, 4, 5 6 cities have a significant
positive effect on sale decision during both the visits. However, the squared term of Class 3,
4,5 6 cities has a negative and significant effect on sale decision. This implies that though
presence of small urban centres help in market participation, however at a higher level it
may have a negative effect on sale decision; showing an inverted U-shaped relationship with

probability of sale decision.

State capital expenditure in agriculture has a U-shaped relationship with sale decision during
both the visits, and total agricultural expenditure has an inverted U-shaped relationship
with sale decision. The size of the state economy — measured by per capita state GDP has a

positive and significant effect on market participation only at a higher level (squared term).
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4.2 Degree of market participation: Number of commodities sold to num-
ber of commodities produced - OLS

Model (2) shows Dummy LTHS has a positive and significant effect on sale ratio of number
of sold in the market to number of crops cultivated. This implies that the possibility of
usage of storage facility significantly improves sales ratio of a farm household, signifying the
farmer is more commercialized. The number of crops cultivated increases the sales ratio of
crop in a U-shaped fashion, implying that only at a higher level (squared term) the num-
ber of crops cultivated raises sales ratio. Outstanding credit is positively associated with
SR, implying that having an outstanding loan leads a farmer to sell a greater number of
crops and hence more commercialized. However, the interaction between Dummy LTHS and
having outstanding loan has a negative significant effect on sales ratio. Average age of the
household has a positive and significant effect on sale ratio during both the visits. Village
neighborhood proportion of households having non-farm work negatively affects sales ratio

during Visit 2.

At the district level, higher proportion of SC population in the district is positively associated
with sales ratio in both the visits. Having higher proportion of ST population in the district
has a negative and significant effect on sales ratio in both the visits. Interaction between
agricultural credit and agricultural market has a significant positive effect on sales ratio in
both the seasons. Similarly, interaction of proportion of villages with SHGs and proportion
of village with access to financial services has a positive significant impact on sales ratio in
both the visits. Availability of power for agricultural use has a U-shaped relation with sales
ratio. That is the squared term of power availability for agricultural use has a positive and
significant effect on sales ratio. Presence of Class 3, 4, 5 6 cities have an inverted U-shaped
relationship with sales ratio. Ratio of number of Class 1 2 cities has a positive effect on

sales ratio.

State capital expenditure in agriculture has a significant negative impact on sales ratio,

however its squared term has a positive effect, signifying a U-shaped relationship. This
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implies that capital expenditure has a significant positive role in raising sales ratio but only
at a higher level. Total agricultural spending has an inverted U-shaped relationship with
sales ration only during Visit 2. Per capita state GDP has a U-shaped relationship with

sales ratio.

4.3 Number of market transactions: Ordered probit - 0, 1, 2

The determinants of farmer’s decision on the frequency of market transactions by farmers
are identified in Model (3). The results show that the possibility of having access to storage
facility has a positive and significant effect on the number of market transactions. Hav-
ing outstanding institutional credit has a positive and significant effect on the number of
market transactions. However, the interaction between possibility of having access to stor-
age and having an outstanding loan has a negative significant effect on number of market
transactions. Among household variables, average age of the household has a positive and
significant effect on number of market transactions. Village neighborhood proportion of

households having non-farm work negatively affects market transactions during Visit 2.

At the district level, higher proportion of SC population in the district is positively associated
with number of market transactions in Visit 2. Having higher proportion of ST population
in the district has a negative and significant effect on market transactions in both the visits.
Interaction between agricultural credit and agricultural markets has a positive significant
impact only during Visit 2. Whereas, the interaction term between SHGs and access to
financial services has a positive significant effect on the number of market transactions in
both the visits. Agricultural power availability has a U-shaped relationship with number of
market transactions. Among urban centers, Class 3, 4, 5 6 cities has an inverted U-shaped
relationship with number of sale frequency. Higher the proportion of Class 1 2 cities, higher
would be market transactions during Visit 2. State capital expenditure in agriculture has a
U-shaped relationship with number of sale in both the visits. Whereas total expenditure on
agricultural has an inverted U-shaped association with the number of sale. Per capita state

GDP has a U-shaped relationship with number of sale.
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4.4 Diversity of agency: Simpson’s index - SEM

The NSS records six different types of agency sale. A higher diversity of agency sale signifies
more options for crop sale and a higher bargaining power. In model (4), Simpson’s index of
diversity in agency sale is estimated. Since, there is an endogeneity issue with total number
of market transactions, a simultaneous recursive system is estimated with total number of
market transactions as a dependent variable. The results show that, possibility of having ac-
cess to storage facility does not significantly affect diversity of agency sale. Number of crops
cultivated has a positive relationship only during Visit 2. But, the squared term of number
of crops cultivated has a negative relationship with diversity of sale. Proportion of irrigated
land shows a positive and significant impact on diversity only during Visit 1. Insurance
cover increases diversity of sale only in Visit 1. Having outstanding credit positively affects
diversity of sale only during Visit 1. Dummy of SC/ST household raises diversity of agency
sale only during Visit 1. Village neighborhood proportion of households having non-farm
work positively affects market transactions during Visit 1. Access to power for agricultural
use has an inverted U-shaped relationship with diversity in sale in Visit 1, whereas it has
a U-shaped relationship during Visit 2. Presence of Class 1 and Class 2 cities has varied
impact on diversity of agency sale in Visit 1 and Visit 2. State capital expenditure and total
agricultural expenditure have an inverted U-shaped association with diversity of agency sale
only in Visit 2. Whereas, per capita state GDP has an inverted U-shaped relationship with

diversity of sale in both the two visits.

The analysis also reveals that state policy variables such as state level capital and total agri-
cultural expenditure can significantly affect selling decision, sale ratio of crops, and number
or frequency of crop sales. This may imply that policy makers can significantly affect farmer’s
marketing behavior through fiscal policy changes. Also, access to power for agricultural use
can also significantly affect farmer’s marketing decision. Smaller urban centers (Class 3, 4, 5,
and 6) have a significant role in affecting selling decisions than bigger urban centers. Provid-
ing higher agricultural credit and market access leads to a higher sale ratio. Having greater

number of SHGs and access to financial services in a district significantly affect farmer’s sale
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ratio and number of market transactions.

In all the four models, the crop types of each crop is controlled for using exact crop codes
recorded in the NSS. In general, the crop codes are arranged in an increasing manner with
regard to its value i.e. a higher valued crop has a higher value. There are 4 crops in each
visits for which sale information is reported. Thus, there are 8 crop codes in total in the
regressions. In all the four types of regressions, the crop codes have a significant impact on
the dependent variables under consideration. This implies that higher the value of the crop,
higher is probability of market sale of crops in model (1), higher would be sale ratio in model
(2), higher would be the number of sale in model (3), and higher would be sale diversity in
model (4).
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5 Conclusion

This paper analyses the factors affecting a farmer producer’s market participation or com-
mercialization decision. Various farm and household level factors affect sale decisions. In
particular, access or availability of storage facility could significantly influence farmer’s mar-
keting decisions. Specially, in developing countries where farmers do not have proper mar-
keting facilities, having access to storage facility would allow farmers to store their produce
to delay their sale and sell their produce at a better price. In this regard, the objective of
this study is to consider various forms of farmers commercialization decisions to understand
the farm, household, and structural variables affecting farmer’s selling decisions. 70** round
NSS farm household level data from India is analysed to understand this phenomenon. This
data is combined with various structural level variables from Census and other government
statistical sources. Four different models of farm commercial behaviour are analysed. The
first model is a binary probit model of farmer’s selling decision. The second is linear model
of sale ratio of number of crops sold to the number of crops cultivated. In the third model
the number or frequency of market transactions is analysed using an ordered probit set-up.
In the last model, the diversity of agency sale is analysed by considering agency diversity

index in a linear model.

The analysis shows that access to storage facility could significantly influence farmers’ com-
mercialization decisions. Results from the first three models show that farm households
which are likely to have access to storage facility are more likely to take part in market
transaction, sell more number of crops, and are more likely to have higher number of market
transactions. This indicates that having access to storage facility is likely to augur well
for raising agricultural commercialization. These findings substantiate DCR (2018)’s policy
emphasis on improving farmers’ access to storage facilities in order to raise agricultural com-

mercialization in India.

The results also show that apart from farm and household level factors, there are many struc-

tural or location specific variables which are beyond the control of the farm household which
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affects farmer’s marketing decision. Having outstanding credit affects farmer’s decision to
participate in in the market and sale ratio. Higher agricultural credit together with market
access influences sale ratio in both the two visits. Agricultural power availability shows a U-
shaped relationship with farmer’s selling decision, sale ratio, and number of sales. Presence
of smaller urban centers (Class 3, 4, 5, and 6) has an inverted U-shaped relationship with
selling decision, sale ratio, and number of sales. Capital and total expenditure in agriculture
significantly affects farmer’s market participation. This may imply that policy makers can

influence farmer’s marketing behavior through making effective structural changes.

Due to lack of information on storage facility at the household level, this study uses an
indirect method of measuring access to storage facility. It would have been better if some
direct measures were available. Since such information is not available, the findings are
limited to farm household’s likelihood / possibility of access to storage but not direct or

actual record of access to storage facility.
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