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EXECUTIVE SUMMARY

 
A long-standing view in India has been that inefficient intermediaries contribute 
to low farmer incomes as they exert market power. Two facts in the data fuel 
this belief. First, despite massive improvement in infrastructure, roads, and 
communication costs, spatial variation in prices of agricultural commodities has 
not declined. This should have been the case if law of one price with perfect 
competition is to be taken seriously. Second, in the data there exists large wedges 
between wholesale and retail prices of agricultural commodities and these are 
indicative of large mark-ups that intermediaries charge.

The monopsony rights to regulate trade of agricultural produce provided to the 
intermediaries by the Agricultural Produce and Marketing Committee (APMC) 
acts of various states of India is believed to be the reason behind the market 
inefficiencies and the market power of intermediaries. Based on the above 
understanding, the Government of India on 15th May, 2020 announced three 
major policy reforms to further its goal of doubling farmer incomes. First, a 
proposed amendment to the Essential Commodity Act that would deregulate 
foodstuff and stock limits would be applicable in exceptional circumstances. 
Second, a proposed formulation of a central law that would not bind the farmers 
to licensed traders in APMC Mandis and remove barriers to inter-state trade. 
Third, facilitating a legal framework for contract farming. 

This paper studies a particular slice of the very complex problem of low farmer 
incomes. In particular, it examines the economic consequences of the second 
reform – i.e. removal of inter-state barriers to trade. In order to understand the 
economic consequences of a trade liberalization, it is imperative that we first 
understand the economic mechanism through which such a reform will operate.

The key economic mechanism proposed in this paper is that of spatial competition. 
The idea is that when many buyers (intermediaries) bid for a seller’s (farmer’s) 
produce, they are likely to get a higher price. If there are few buyers, competition 
is low, and therefore the offered price is low. This mechanism also operates in a 
spatial context.

In India, trade of grains takes places mostly in APMC markets or mandis. Imagine 
two districts, one with few mandis and the other with many. Where are prices 
going to be higher on average, other things being equal? Suppose a farmer 
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negotiates with the intermediaries in a mandi and they don’t offer the farmer a 
good price. The alternative the farmer has is to go to a nearby mandi and try 
his luck there. Therefore, the other alternative mandis are the farmers' “outside 
option” or “threat point”. What the farmer can get in an alternative market is the 
threat he can use to get a better price in any negotiation. This outside option 
is presumably larger when there are many alternative markets and hence in a 
district with many mandis the average price that the farmer gets is likely to be 
higher. 

The paper first establishes that this is indeed the case in the data. By using micro 
data on location mandis and prices of various commodities the paper shows that 
a one standard deviation increase in market density causes prices received by 
farmers to increase by about 3%. Having established that the main mechanism 
has an empirical bite, the paper then proceeds to study the effects of removal on 
inter-state trade barriers to agricultural produce.

The economic mechanism at play when inter-state barriers to agricultural trade 
are removed is the following. For farmers living close to state borders, this is 
like an increase in their outside option. In particular, now while negotiating with 
intermediaries they can claim to have access to a larger set of buyers. Thus, to 
a first order, one would expect an increase in prices at least for farmers closer to 
state borders. 

However, the force of spatial competition is stronger. Once prices in mandis close 
to state borders increase, farmers negotiating in mandis slightly farther from 
borders also have greater outside option. This is because for them, the border 
markets are the “alternatives”. It is observed that spatial competition between 
mandis is an important determinant of the prices that farmers receive in India. 
Thus, almost via a diffusion process, removal of interstate barriers can increase 
prices in mandis even in interiors of states. However, the magnitudes might be 
small since this diffusion is discounted by costs of transportation.  It is found that 
increasing spatial competition by one standard deviation causes prices received 
by farmers to increase by about 3%.  

This is not where the story ends. Once farmers get better prices, they can afford 
to use better inputs like seeds, fertilizers, pesticides etc. This can then contribute 
to an increased agricultural output contributing to further increase in incomes. 
However, there can be a final negative force. Once supply of agricultural output 
increases in the economy, it will push down retail prices that would lower the 
overall value of agricultural surplus. Thus, will have a dampening effect on farmer 
incomes. 
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Quantitatively, how large can each of the above forces be? In particular, what are 
the distributional consequences going to be – i.e. which are the regions where 
farmer incomes may actually decline and by how much? To answer this question 
this paper proposes a spatial model of bargaining and trade that flexibly captures 
these forces.

The paper simulates the effects of a removal of the interstate trade restriction. 
Results suggest that this would increase competition between intermediaries 
substantially, thereby increasing the prices farmers receive and their output. 
Quantitative estimates from the model suggest that inter-state trade restrictions 
can increase farmer prices by about 11% on average. This price response has 
the potential to trigger a productivity improvement as farmers invest in better 
intermediate inputs like seeds and fertilizers. Average crop output could increase 
by 9% on average. The value of the national crop output would therefore increase 
by at least 18%. The increased crop supply can however have an unintended 
negative consequence. As farmers increase supply of crops, that triggers a 
downward response of consumer prices. This although increases consumer 
welfare but could reduce farm incomes in certain locations. The model estimates 
suggest that compared to the overall gains, the negative effects are small and as 
such average prices in the country would still increase by 9%. A small fraction of 
the farmers would lose and get about 10% lower prices than before. Thus, as is 
standard in any neo-classical trade model, a reform of the agriculture sector will 
create winners and losers. The study helps in learning about the mechanisms, 
and quantify the magnitude and locations of the costs and benefits.

The key policy implications of this study are the following:

• Although there is evidence of market power, the quantitative estimates 
are moderate. 

• Potential gains from removal of interstate border restriction are in the 
9-10% range in terms of revenue.

• There are definitely some farmers who benefit much more.

• Moreover, the study points out that there are important distributional 
consequences that the policy maker should worry about.

• This happens because increased competition can actually hurt farmers 
in certain regions as retail prices adjust downwards in response to 
improved agricultural productivity.

 



12

One must also note that the above conclusions are subject to certain key 
assumptions which may not hold in the real world. Although economic models 
are great in teaching us about potentially unknown mechanisms, policy making 
must deeply rely on local and institutional knowledge and how those might alter 
these results. The economic model of this paper takes the institutions, the political 
economy of rural India as given. That is, this paper does not allow the politics to 
respond to the policy. Moreover, to estimate increased productivity it is assumed 
that key inputs like seeds and fertilizers can be obtained at competitive prices 
which again may be subject to limits.



13

1. INTRODUCTION

 
Farm incomes in India are amongst the lowest in the world. Farmers’ incomes 
are low partly because agricultural yields in many regions of the country are low 
and because farmers get low prices for their output. It is believed that middlemen, 
commission agents (also known as arthiyas) or intermediaries who buy produce 
from farmers exercise market power and that is one reason of a low-price 
realization by farmers. It has been argued that regulations on trade of agricultural 
produce under the Agricultural Produce Marketing Committee (APMC) Acts of 
various states is a key driving force that allows intermediaries to exert market 
power.

One fact in the data that starkly highlights this is spatial variation in prices. Figure 
1 plots the average spatial variation in prices of various agricultural commodities 
across mandis in India during the period 2005-2014. This is the period when 
India witness large reductions in transport costs and communication costs. Law 
of one price would imply that the spatial variation in prices should thus have 
declined over time. However, as Figure 1 shows, there was no reduction is 
spatial disparities in prices in this period.  

Figure 1: Spatial Variation in Prices of Agricultural Commodities Across 
Mandis in India

Source: Chatterjee and Kapur (2016)
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How large could potential losses to farmers be? Many studies have tried to 
answer this question by computing large wedges between wholesale and retail 
prices (see Figure 2). The argument goes that if only policy could get rid of 
the inefficient intermediaries and thus reduce these mark-ups farmer incomes 
would rise. Note however that both Figure 1 and Figure 2 are draw with a key 
assumption that commodities across space can be compared. In other words, 
both figures do not account for any quality differences in commodities that might 
drive a wedge in their prices. 

Figure 2: Wedge Between Retail and Wholesale Prices

Source: Economic Survey of India 2015-16

Nevertheless, based on the above understanding, the government of India on 15th 
May, 2020 announced three major policy reforms to further its goal of doubling 
farmer incomes. First, a proposed amendment to the Essential Commodity Act 
that would deregulate foodstuff and stock limits would be applicable in exceptional 
circumstances. Second, a proposed formulation of a central law that would not 
bind the farmers to licensed traders in APMC Mandis and remove barriers to 
inter-state trade. Third, facilitating a legal framework for contract farming. While 
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several experts have said that these reforms are important enough to be the 
“1991 moment” for agriculture in India1, others have advised caution2 stating the 
need for regulatory intervention to cure deeper structural problems.

This paper examines a particular slice of what is a very complex problem – that 
of low farmer incomes due to limited market access. Using microdata from India 
on locations of intermediary markets, prices, and data on agricultural production, 
this paper studies the importance of spatial competition between mandis 
for farmer incomes and production.  Key to the approach are the Agriculture 
Produce Marketing Committee Acts that regulate agricultural trade within states. 
The analysis has two parts. In the first part of the paper it is established that 
spatial competition between intermediaries is an important determinant of price 
realization. A key challenge here is to credibly measure spatial competition which 
is solved by appealing to the monopsony rights of the APMC markets and their 
fixed spatial location.

In the second part of the analysis, the implications of removal of inter-state 
trade barriers – which is one of the reforms announced by the government, 
are studied. This is done by developing a spatial model of trade in agricultural 
markets in India. The model uses the economic geography and flexibly captures 
the determinants of spatial competition. In the framework, post- harvest, farmers 
optimally choose a mandi to sell their output. At the mandi, they Nash-bargain 
with the associated intermediary who in turn sells the purchased goods in the 
local retail market. When farmers bargain with an intermediary at a market, they 
alternatively consider transporting their goods to another market nearby and 
selling at a higher price. Geography and policy create spatial variation in the 
farmers’ outside options, and therefore, spatial variation in the degree of market 
power that intermediaries can exert.

Quantitative estimates from the model suggest that inter-state trade restrictions 
can increase farmer prices by about 11% on average. This price response has 
the potential to trigger a productivity improvement as farmers invest in better 
intermediate inputs like seeds and fertilizers. Average crop output could increase 
by 9% on average. The increased crop supply can however have an unintended 
negative consequence. As farmers increase supply of crops, that triggers a 
downward response of consumer prices. This although increases consumer 

1https://indianexpress.com/article/india/freeing-up-the-farmer-govt-to-ease-curbs-on-trade-open-up-
markets-6412147/ and https://indianexpress.com/article/opinion/columns/economic-package-agriculture-relief-
fund-farmers-nirmala-sitharaman-ashok-gulati-6414759/

2https://indianexpress.com/article/opinion/columns/apmc-reform-law-nirmala-sitharaman-coronavirus-package-
farmers-6421502/
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welfare but could reduce farm incomes in certain locations. The model estimates 
suggest that compared to the overall gains, the negative effects are small and as 
such average prices in the country would still increase by 9%. A small fraction of 
the farmers would lose and get about 10% lower prices than before. Thus, as is 
standard in any neo-classical trade model, a reform of the agriculture sector will 
create winners and losers. The study helps in learning about the mechanisms, 
and quantify the magnitude and locations of the costs and benefits.

This paper contributes to a large empirical literature that measures market power 
of intermediaries in agricultural markets (surveyed in Dillon and Dambro, 2016) 
that provides mixed evidence, with some papers estimating sizable market power 
of intermediaries (Bergquist, 2017; Casaburi and Reed, 2016) and others finding 
that it is not so much (Fafchamps et al., 2006). This body of work has focused 
on testing competitiveness of particular agricultural markets without regard to 
their spatial locations. Papers either estimate pass-through rates at markets (e.g. 
Bergquist, 2017; Casaburi and Reed, 2016), directly measure margins of traders 
(Fafchamps and Minten, 2002), or account for the entry and exit of intermediaries 
(Fafchamps et al., 2005). This paper shows that the interaction of economic 
geography with spatial competition can generate spatially varying market power 
for intermediaries. It, therefore, provides a possible rationale for isolated studies 
finding different estimates of the market power of intermediaries. 

There are three related papers on agricultural markets in India. Banerji and 
Meenakshi (2004) and Meenakshi and Banerji (2005) analyze transactions-level 
data from markets in North India to identify collusion among traders. Mitra et al. 
(2017) estimate high trader margins in the state of West Bengal. They conclude 
that their results are inconsistent with long-term contracts between farmers and 
traders but consistent with a model of ex-post bargaining. While these papers 
provide useful insights about the working of these markets, this paper further 
contributes to this literature by using microdata to estimate the spatial distribution 
of the market power of intermediaries in most of India. 

The rest of the paper is organized as follows. The next section presents the 
institution background and context. The data in described in section 3. Section 4 
presents reduced form evidence for the relationship between spatial competition 
and price realization. Section 5 discusses the structural model and section 6 
presents results from counterfactual exercises. Section 7 concludes.
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2. AGRICULTURAL TRADE IN INDIA
 

Agriculture is an important sector of the Indian economy: in 2011, 54.6% of the 
total workforce was employed in agriculture, and the sector comprised 18.52% 
of India’s total GVA3. Eight non-perishable crops—rice, wheat, maize, sorghum, 
barley, finger millet, pearl millet, and soybean—account for 70% of India’s gross 
cropped area. This restricts attention to these crops. 

There are two cropping seasons each year: kharif (July to November during the 
south-west monsoon) and rabi (November to March). Some regions also have a 
third summer crop between March and June. Rice, sorghum, maize, millet, and 
soybean are primarily grown in the kharif season, while wheat and barley are 
grown in the rabi season. 

The median Indian farming household operates a small farm of 1.5 hectares 
and cultivates it with the help of family or village labor. Its net annual income 
(including personal consumption valued at market prices) is approximately 
USD 3654. Usually, the farmers keep a small fraction of the final crop output 
for personal consumption and sell the rest to licensed intermediaries in a 
government-regulated mandi. Many farmers may also sell it to a larger farmer 
or an intermediary at their farmgate who would in turn take it to the mandi. This 
study refers to anyone taking the crop to sell at the mandi as a farmer, who may 
not be the original cultivator. However, the economic forces relevant for price 
realization at the mandi are applicable to the agent who actually conducts the 
transaction with arthiyas, commission agents and intermediaries at the mandi. 
The robustness of results is discussed with respect to the cultivator farmers later.

Thus, the institutional setting is comprised of three economic markets: (a) a 
market for intermediate inputs for farming; (b) the regulated market where farmers 
sell their output to government- licensed intermediaries; and (c) the retail markets 
where the intermediaries sell. The focus of this analysis is the regulated market 
and the transaction between the farmer and the intermediary. 

Present-day trade in agricultural commodities in India is regulated by the 
autonomous state-level APMC Acts. The APMC Acts mandate that after harvest 

3Agriculture Statistics at a Glance 2016, Ministry of Agriculture & Farmer Welfare, Government of India.
4Economic Survey of India, Ministry of Finance, Government of India, 2016
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the first sale and purchase of agricultural commodities produced in the state must 
be carried out in government-designated marketplaces, and buyers of agricultural 
output must obtain a license from the marketing committee of the marketplace. 
Thus, these Acts restrict the set of buyers of farmers’ output to intermediaries 
within the state. 
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3. DATA

 
Geospatial data on the location of markets and prices of commodities sold in 
them is necessary to assess the importance of spatial competition between 
intermediary traders in price determination. To capture the demand side, this 
should be matched geographically to local retail markets and must capture the 
local distribution of the population and retail prices. Further, credible quantification 
of production losses requires fine geospatial data on land productivity, land use, 
rainfall, and crop choice. Because such a data set is not publicly available, a 
rich and novel microdata set for India covering the decade of 2005–2014 was 
assembled by combining data from various sources. 

Intermediary Markets: The main data set is comprised of monthly data on the 
modal price of eight major non-perishable commodities, specifically rice, wheat, 
maize, sorghum, barley, pearl millet, finger millet, and soybean, sold in any 
regulated rural agricultural market, along with the village names of the market. 
This is the price farmers get when they sell in these markets. This was obtained 
from the Ministry of Agriculture in India. Google Maps API was used to geocode 
the location of mandis. 

This is combined with data on retail prices and production. These data are 
available only for administrative districts of India. There are 455 districts in the 
sample considered, so they can substantially capture the spatial heterogeneity. 

Retail Prices: Monthly data on retail prices at the district level from the National 
Sample Survey (NSS) Schedule 3.01(R) - Rural Price Collection Survey (RPC) 
survey of the Central Statistical Organization of India is used. These data are 
collected from a fixed set of 603 villages spread across India and are available 
for the years 2005–2011, except 2008. 

Production and Yields: To understand the cropping patterns of a district, data 
from the National Sample Survey (NSS) Schedule 33 - Situation Assessment 
Survey of Agricultural Households (Round 70) 2013 is used. This is a large 
survey of rural agricultural households conducted twice a year, once in each 
cropping season, in 4529 villages covering 35000 households. Because the 
survey is representative at the district level, it provides a good estimate of the 
local cropping patterns. 
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In addition, estimates of the price elasticity of demand from Deaton (1997) and 
of local crop yields at the district level for the years 2005–2014, provided by the 
Ministry of Agriculture of India, are used. 

Further the above data on prices, production, and consumption with finer data on 
land use, land elevation, and distribution of population is matched. In particular, 
we obtained gridded data on land use from Princeton University’s Geospatial 
Information Systems library, gridded data on land elevation produced by NASA’s 
Shuttle Radar Topography Mission (SRTM), gridded data on rainfall from Willmott 
and Matsuura (2001), and geocoded data on village population from the Census 
of India 2001. District level monthly rainfall is computed by taking an inverse-
distance weighted average of all the grid points within the boundary of any district. 

Sample: For the analysis, the mountainous states of India are excluded because 
of the difficulty in measuring physical distances. Also excluded are the state of 
Bihar and all North Eastern states because they do not have an APMC Act, and 
hence there is no data on market–level prices. Some other territories and islands 
where agriculture is not practiced on any substantial scale are also exluded. 
Therefore, the study sample includes 15 states in mainland India covering 89% 
of the total cropped area and accounting for 90% of total production.

Table 1 presents summary statistics on prices at the market and retail levels. The 
average variance of farmer prices across markets within crop-month is 0.029. 
The variance in retail prices across regions, conditional on the crops’ being 
produced in that region, is lower than the variance in farmer prices. The average 
variance in retail prices across districts within state-crop-month is 0.014, whereas 
the average variances in farmer prices across markets within state-crop-month 
is 0.022. 
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Table 1: Summary Statistics

Log Farmer Prices (Rs. per kg)

Mean

       Barley 2.24

       Finger Millet 2.21

       Maize 2.15

       Paddy 2.25

       Pearl Millet 2.17

       Sorghum 2.33

       Soybean 2.92

       Wheat 2.46

Variance Across Markets, Within crop x month 0.029

Variance Across Markets, Within state x crop x month 0.022

Variance Across Months, Within market x crop x agricultural season 0.003

Log Retail Prices (Rs. per kg)

Mean

       Barley 2.55

       Finger Millet 2.29

       Maize 2.18

       Paddy 2.11

       Pearl Millet 2.20

       Sorghum 2.34

       Soybean 3.33

       Wheat 2.49

Variance across districts, within crop x month
 

0.053

Variance across districts, within crop x month (Conditional on production) 0.026

Variance across districts, within state x crop x month 0.029

Variance across districts, within state x crop x month (Conditional on produc-

tion)
0.014

Variance Across Months, Within district x crop x agricultural season 0.002

Standard Deviation of comp (as defined in equation 1) 1.85
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4. SPATIAL COMPETITION AND PRICE
   REALIZATION
 

The analysis in this section is focused on the regulated marketplace (the 
mandi) where the transaction between the farmer and the government-licensed 
intermediary occurs. There are two potential forms of local competition among 
buyers (i.e. the licensed intermediaries in markets): between and within market 
sites. This paper focuses on between-market competition because current 
empirical evidence suggests that intermediaries within a market collude (see, 
for example, Banerji and Meenakshi (2004) and Meenakshi and Banerji (2005)). 
This section provides reduced-form evidence to suggest that local competition 
between market sites increases prices that farmers get for their output (herein 
after farmer prices).

The hypothesized mechanism influencing farmer prices, which will be explicit in 
the quantitative model, hinges on a farmer’s access to alternative buyers while 
negotiating with a buyer at a given market site. More markets in the vicinity 
increase the set of alternatives available to the farmer, increasing the competition 
faced by the present buyer. Consequently, the farmer is likely to be offered a 
better price. Therefore, greater competition is likely when alternative markets are 
closer and there are more of them. 

To explore the association between local competition and farmer prices, farmer 
prices at a particular market site are regressed on a measure of local market 
density (or local competition faced by a market). Similar to the market access 
measure in Harris (1954) and Donaldson and Hornbeck (2016), a local competition 
measure by taking a weighted sum of other markets near a particular market site 
but in the same state is constructed. The weights are the inverse of distances of 
the neighboring markets to the origin market. For any market m, 

M is the set of all markets in the country. As competition (in any market 
m) is driven by a farmer’s ease of access to alternative markets, the comp

m
 

measure assigns a greater weight to a closer market. An analogous competition 
measure for a market site from the markets not in the same state is created, called .  
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comp
m .  Under the null hypothesis, this measure should have no association with 

prices received by farmers at any market site. 

The main regression specification takes the following form:

Here, Pf
cmdst  is the price that a farmer receives at market site m located in district 

d, state s, for crop c, at time (month-year) t. All price observations are at market-
crop-month level. X includes controls for district specific time (year) varying 
controls like crop yields, crop area, population, and district-crop specific rainfall 
shocks. γ

t
 is a month-year fixed effect and controls for crop and district invariant 

unobservables such as macroeconomic shocks, large scale droughts, etc. γ
c 

controls for crop-specific factors such as crop-specific price levels and national 
tastes for particular crops. γ

s
 controls for state-specific and crop-time invariant 

effects such as state-level policies, relative incomes of states, and local tastes. 
Since cropping decisions and other shocks are likely to be spatially correlated, 
robust standard errors clustered at the district level are reported.

Variation in compm comes from geographical differences in the placement of 
markets. Because the local crop production to population ratio drives this variation, 
controls for local yields, local cropped area, and population are included in the 
regression model. β

1
 is identified from within-state variation in compm under the 

assumption that compm is uncorrelated with the residuals. As very little mandi 
construction occurred in the sample period, and due to lack of data on the date 
of construction of markets, compm does not vary over time. Therefore, threats to 
identification can come only from spatially varying factors, and the specification 
controls for as many of them as possible. District fixed effects are not included 
because there are very few markets within a district, and therefore, there isn’t 
enough within-district variation in spatial competition to identify its effect on prices. 

Within-market competition is an omitted variable in these regressions and can 
potentially confound estimates if markets in local areas with a greater market 
density also have greater within-market competition. In the absence of any 
data on the number of buyers within a mandi or their transactions, it cannot be 
controlled directly. However, within-market competition is unlikely to be important 
because existing evidence points towards collusion among intermediaries within 
agricultural markets, not only in India (Banerji and Meenakshi, 2004; Meenakshi 
and Banerji, 2005) but also in other parts of the developing world (Bergquist, 
2017). In the Indian context, incumbent intermediaries have also actively tried to 
prevent entry of new traders (Chand, 2012).
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Table 2 reports the regression results. Column 1 reports results from the base 
specification. The coefficient on competition, β1, is significant and equals 0.0163. 
Column 2 also includes crop-time fixed effects, which control for monthly world 
price shocks, and state-year fixed effects, which control for state-specific income 
levels and policy changes that vary over time. This does not change the estimate 
of β

1
 much, which now equals 0.0146 and is still significant. The coefficient on 

out-state competition β
2
 is close to zero and not significant in both columns. 

The key message is that greater local competition increases farmer prices. A one 
standard deviation increase in competition increases prices by 2.7%. Moreover, 
the competition from markets in other states has no impact on prices. To get 
a sense of the overall magnitude of gains, note that if we removed all border 
restrictions to trade, the median increase in competition would be 1.6 standard 
deviations. This would increase prices in half the markets in India by at least 
4.4%. 

Table 2: Farmer Prices and Local Competition

Dependent Variable: log price

All Markets Border Markets within 30 km

(1) (2) (3) (4)

comp (β1) 0.0163 0.0146 0.0322 0.0292

(0.0043)*** (0.0035)*** (0.0154)*** (0.0132)***

comp’ (β2) -0.0005 -0.0007 -0.0057 -0.0056

(0.0012) (0.0009) (0.0047) (0.0041)

β1 - β2
0.0169 0.0154 0.0381 0.0348

(0.0041)*** (0.0034)*** (0.0144)*** (0.0123)***

Observations 211963 211954 15838 15751

R-Squared 0.60 0.68 0.57 0.68

State, Crop FE ✓ ✓ ✓ ✓

Month-Year FE ✓ ✓

State-Year,  

Crop-onth-Year FE

✓ ✓

Notes: Ordinary least squares. Each observation is a crop-market-month-year. All regressions 

include controls for district-year specific crop-yields, crop area, crop-specific rainfall shocks, and 

local population. Robust standard errors clustered at the district level reported in parenthesis. 

Crops in sample are barley, finger millet, maize, paddy, pearl millet, sorghum, soybean and 

wheat. *p < 0.1, ** p < 0.05, *** p < 0.01.
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5. MODEL

 

 
In order to study the quantitative effects of removing inter-state restrictions 
on agricultural trade, a simple model of trade in agricultural markets in India 
is developed that will flexibly capture the forces of spatial competition between 
markets and aid in quantifying the income and productivity effects of border 
restrictions on trade. Here, the basic structure and the mechanics of the model are 
described. Readers may refer to Chatterjee (2018) for the precise mathematical 
model and technical details.

The economy consists of many geographic regions. Within each region there are 
two types of agents: farmers and intermediaries. Each intermediary is identified 
with a market. The location of markets is determined exogenously by the 
government. Each farmer first chooses input levels. After realization of output, 
he chooses the market where he wants to sell his output. Transporting goods is 
costly. The price that a farmer receives at a given market is determined by Nash 
bargaining between the farmer and the intermediary after the farmer has arrived 
at the market with the output. Intermediaries sell all of the purchased output in 
the retail market at an exogenously given price. Figure 3 shows the timing of 
events. 

Figure 3: Timing of Decisions and Events in the Model
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This model can be solved backwards from the last stage. Given retail prices, 
the Nash bargaining process between farmers and intermediaries determine 
prices received by farmers. An important object in the Nash bargaining process 
are the outside options or “the threat points” of the agents. This determines what 
would the agents get if bargaining fails and drives the determination of prices in 
equilibrium.

The outside option on intermediaries in the bargaining process is zero. This is 
because, if the bargaining fails, the intermediaries do not get anything. The outside 
option for the farmer, however, is the best prices they can get in an alternative 
market, net of transportation costs. Once farmer prices are determined, then 
their production choices and the choice of which market to sell in are outputs of 
a simple profit maximization problem.

The structural parameters of the model are estimated using a Simulated Method 
of Moments procedure, the interested reader is again referred to Chatterjee 
(2018) for further technical details.
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6. COUNTERFACTUAL ANALYSIS

The model laid out in the previous chapter allows simulation of changes in 

farmer prices, production, and revenues as a result of more competition between 

intermediary markets. In this section, the removal of the restriction on farmers’ 

selling in markets of other states as a convenient experiment to increase spatial 

competition between intermediary markets is used. 

The key mechanism is the following. Consider two markets on the Madhya 

Pradesh-Maharashtra border marked in Figure 4. The farmer living close to the 

market in Madhya Pradesh gets low prices because competition is low in his local 

region as the next market is quite far away. Further, this farmer cannot cross the 

border and sell in Maharashtra. When restrictions on farmers’ selling across state 

borders are removed, these two markets start competing for the farmer’s output. 

This increases prices in both these markets. The farmer, wherever he chooses 

to sell, is better off. Moreover, these two markets are the “threat points” to other 

markets nearby. As the prices increase in the border markets, they also increase 

in other markets and this ripple effect increases prices even in the interior of the 

states. This is the direct benefit to farmers via an increase in prices. In response to 

an increase in output prices, farmers also adjust their use of intermediate inputs, 

and their incomes improve further as a result of increased production. Finally, as 

a result of changes in production and changes in the market-site where farmers 

choose to sell, retail prices may adjust and feed back into the prices farmers get. 
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Figure 4: Illustrative Example

[Figure Notes: The red dots are primary grain markets. The border markets in the example 

are encircled in blue. The figure also plots the log of soybean prices (Rs. per kilo) received by 

farmers.] 

In the model, this removal of trade restrictions on farmers is equivalent to changing 
the trade cost between two locations in different states from infinity to what it 
would be as determined by distance. To study the role of the different channels 
mentioned in the previous paragraph, four exercises are conducted relaxing one 
constraint at a time. In the first exercise, retail prices are fixed. All decisions of 
the farmer are fixed except their threat to sell at a market outside the state. In 
addition to allowing farmers to offer a different threat, in the second exercise, 
farmers are also allowed choose a different market to trade in. In a third exercise, 
farmers are also let to adjust their intermediate input choices to study the change 
in their crop output. In the final exercise, retail prices at the district level are let to 
adjust in response to changes in supply to understand medium-run implications 
for farmer prices and output. The results from these simulated experiments are 
presented in Table 3 and are described in detail below.

Table 3: Summary of Counterfactual Exercises

Change in Farmer Prices

(in %)
Median Mean

Mean For

the Top 50%

Mean For

the Top 25%

Fall Spring Fall Spring Fall Spring Fall Spring

#1: Change the treat point 1.75 2.50 2.74 2.65 4.97 4.50 7.36 5.84

#2: #1+Market Choice 8.35 5.82 12.60 10.72 23.37 20.04 32.67 29.69

#3: #2+Adjust Retail Price 5.98 6.21 9.62 9.56 20.32 19.49 31.70 28.74
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When farmers are allowed to issue a bigger threat to the intermediaries in the 
bargaining process, now including the possibility of being able to sell in mandis 
outside the state, the average increase in farmer prices is 2.74% and 2.65% 
in the kharif and rabi seasons, respectively. The average increase in prices for 
the top 25% of farmers with the largest gains is 7.36% in the kharif season and 
5.84% in the rabi season. The maximum increase in prices is 9% and 13% in the 
kharif and the rabi season, respectively. These increases in farmer prices are 
purely due to an increase in spatial competition because farmers are not allowed 
to change any other decision. 

When farmers are also allowed to change the actual choice of the mandi they 
sell in, farmers in most parts of the country are significantly better off. These 
results are presented in row 2 of Table 3 and in Figures 5 and 6. The price 
increases are generally larger near state borders and lower in the interior of the 
states. The average increase in prices is 12.6% in kharif and 10.7% in rabi. The 
distribution of price increases is, however, skewed. The top 50% of the farmers 
who experience an increase in prices get 23.37% and 20.04% higher prices on 
an average in the kharif and the rabi seasons. The largest gains occur in parts 
of central India.

 Figure 5: % Increase in Prices
 Allowing for Optimal Market

Choice in Kharif

 Figure 6: % Increase in Prices
 Allowing for Optimal Market

Choice in Rabi

[Figure Notes: Brown color represents no data and white represents zero gains.]
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Next, in response to the changed prices, farmers are allowed to adjust intermediate 

inputs that would lead to a change in crop output. The model predicts that the 

new output to the old output ratio is equal to the new price to the old price ratio, 

raised to a constant less than 1. This constant is a function of the labor and land 

share in the production function. To compute the total output on each farm – 

which includes a mix of crops – a Laspeyres quantity index is used. 

The average increase in production is 9.1% and 7.75% in kharif and the rabi 

respectively. The average increase in production for the top 50% of the farmers 

is 16.9% and 14.46% in the kharif and the rabi seasons respectively. Farmers in 

less competitive regions use fewer intermediate inputs as a result of low output 

prices. Therefore, the benefit to farmers from the increase in competition comes 

from two sources—an increase in prices and an increase in quantities. This leads 

to an increase in the total revenue of farmers. The aggregate increase in the 

value of production is 17.3% in the kharif season and 20.9% in the rabi season. 

To get overall effects of such a policy change, endogenous retail price adjustments 

that consumers face taking into account the changes in supply are also allowed. 

Using demand elasticities from Deaton (1997) and an iterative algorithm the final 

equilibrium is computed. Figures 7 and 8, and row 3 of Table 3 present the 

changes in prices incorporating the endogenous adjustment of retail prices for 

kharif and rabi respectively. Although there are regions in the interior of some 

states where farmers lose, most farmers gain. The average increase in farmer 

prices is 9.62% in the kharif season and 9.56% in the rabi season. The average 

increase in prices for the farmers with above-median changes is about 20%. For 

the farmers who lose, the average decline in prices is about 10% 
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 Figure 7: % Increase in Prices
 Incorporating a Demand Side

Response - Kharif

 Figure 8: % Increase in Prices
 Incorporating a Demand Side

Response - Rabi

[Figure Notes: Brown color represents no data and white represents zero gains.]
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7. CONCLUSIONS

The median annual farmer income in India is low at USD 365 (Ministry of 
Finance, Government of India 2016). Given large estimated wedges between 
wholesale and retail prices, it is believed that intermediaries exert market 
power in agricultural markets. This paper, using unique data on the location of 
intermediary markets and farmer prices, shows that spatial competition between 
intermediaries is an important determinant of the prices that farmers in India get 
for what they produce. High transport costs and policies that limit the ability of 
farmers to arbitrage between different intermediaries cause the market power of 
intermediaries to vary in space. Farmers who live in regions where there is more 
competition between intermediaries receive higher prices for their output. A one 
standard deviation increase in competition increases farmer prices by 3%. 

This paper also shows that increasing competition in one region spreads through 
the rural economy via a ripple effect. In particular, simulating the effects of 
reforms that prohibit inter-state trade show that such a policy not only increases 
incomes of farmers who live close to state borders but also of those living in 
the interior. Simulations also show that increased competition further increases 
farmer incomes because of the increased output of farmers as they optimize 
the use of intermediate inputs. It is found that the average increase in prices 
and output for the farmers with above-median gains is about 21% and 15%, 
respectively. Further, the value of national crop output increases by about 18%. 
Moreover, the results indicate that isolated studies in agricultural markets can 
indeed find varying estimates of market power of intermediaries because they 
are partly driven by spatial competition. 

Thus, the key policy implications of this study are the following. Although there 
is evidence of market power, the quantitative estimates are moderate. Average 
potential gains from removal of interstate border restriction are in the 9-10% 
range in terms of revenue. However, there are definitely some who benefit much 
more.

Although the paper points toward important gains in store specially for farmers in 
remote regions where intermediary may enjoy greater market power, the results 
must not be read without caveats. Model simulated effects do not take into account 
political and social complexities which can both increase or exacerbate these 



33

effects. In particular, the economic model of this paper takes the institutions, the 
political economy of rural India as given. That is, this paper does not allow the 
politics to respond to the policy.

The market of inputs – seeds and fertilizers have been assumed to be perfectly 
competitive with inelastic supply. Departures from this assumption will change 
the quantitative magnitudes.

Finally, the model also assumes that farmers directly sell in mandis which is not 
always the case. Results are robust as long as the relationship between the 
farmer and the person who buys from the cultivator farmer and sells in a mandi 
does not change. This person could be a larger farmer of the village aggregating 
from smaller farmers or an intermediary buying from farmers and selling to larger 
intermediaries in mandi. Without further information on this relationship, it is 
outside the scope of this paper to predict the net change in prices for the actual 
cultivator who may not be going to the mandi.

Despite these considerations, the most important lesson perhaps is the general 
equilibrium distributional consequences of which that policy maker must be 
aware of. When agricultural productivity increases, farmers do not take into the 
externality the cause on each other by producing more. In response, to greater 
agricultural output retail prices in certain regions could fall too much and cause a 
net loss to farmers due to increased competition. 
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