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Abstract

The traditional food distribution system is often characterized by small farmers and of several retailer called
middlemen who sell their products on market. Since the intermediaries and their market powers are largely
considerable in the food market, this paper proposes an industrial organization model of the middlemen in this
conventional food distribution system for developing countries. Since most of the works in this field has adopted
an empirical approach, the focus of our study in this paper will be instead on theoretical model. In order to
analyze this situation, we borrow several arguments from the theory of imperfect competition. We assume that
middlemen have oliopsony and oligopoly power in the up and down stream of the food system. We defined the
consumer behavior by discrete choice model and study the quantity flow from small producers to the consumers
by mean of Cournot competition. We address the question of land reform policy implication by creating a
productivity shock in order to examine the effect of this instrument on the wealth of both farmers and consumers.
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1. Introduction

The traditional retail system accounts for the majority of delivering agricultural products in developing countries.
For instance, it is nearly 90% of the food production distributed by this channel in the domestic market in the
case of Vietnam. This conventional system is described as having basic but poor conditions and selling products
without really taking care of the quality of the products (Maruyama & Trung 2007, 2010, 2012); The channel has
however some features: (i) the flow of foods basically moves from the farmers to the consumers through several
collectors called the middlemen; (ii) In the supply side of the food market, there is a large number of farmers,
who just exploit in a small part of land and live at commune level (see Moustier et al., 2007; Hung et al., 2007;
and GSO 2017a,b), while in the intermediary, there are not too many middlemen who transport foods to the cities
to sell at competitive markets. Based on such consideration, market power of middlemen may have an effect on
the wealth of farmers. From that point of view, the objective of this paper is to study the market power of
middlemen in the conventional food system.

Focusing on the intermediaries and their market power in agricultural markets, since 1922, Nourse had the
earliest works discussing the imbalance in market power between farmers and marketing firm buying products
from farmers. Several papers of Sexton Lavoie (2001), McCorriston (2002), Rogers and Sexton (1994), and
Myers, Sexton, and Tomek (2010) emphasize that market power is paying more attention in to the agricultural
market; Chau, Goto, and Kanbur (2007) build the model of middlemen by using the Bertrand Benchmark
competition. Merel, Sexton, and Suzuky (2009) argue that high transport cost can be an important reason which
can lead to middlemen’s market power. The focus of our study in this paper will be on theoretically modeling the
market power of middlemen in the conventional food distribution system in particularly for the context of
Vietnam.

For the case of Vietnam, there are several studies on middlemen behavior in the traditional food distribution
sysytem. For instance, Wijk et al. (2006) describes the vegetable producers, the traders, and the location of
buying these products. Wiersinga (2004) observes that collectors go around of farm fields, negotiate the price,
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then transport and sell fruits and vegetables to the markets. P. Moustier et al. (2007) emphasize that middlemen
are responsible for collecting foods from different locations. In this way, they have oliopsony and oligopoly
power in the up and down stream of the food distribution system. We observerd that, most of the works studying
on middlemen beahavior by different approaches but not using the tool of imperfect competition. This is the
reason why we propose a theoretical model of middlemen market power in both sides of the food market by an
imperfect competition approach.

Since the intermediaries and their market powers are largely considerable in the food market (see Sexton &
Lavoie, 2001; McCorriston, 2002; and Myers et al., 2010). The strategy of this paper is to borrow several
arguments based on the theory of the imperfect competition. We assume that the middlemen have market power
in both upstream and downstream of the traditional food distribution system. This is typically the case of
Vietnam where middlemen buy foods from farmers, then transports and sells it to the consumer markets. Small
farmers are characterized by a production function, and the consumer’s behaviors is defined by a discrete choice
model. The inverse demand function is introduced associated with Mussa - Rosen type of demand with vertically
differentiated products (Mussas & Rosen, 1978). Since we introduce Counot competition, we assume that
middlemen are able to anticipate the effect of their choice on the price of both market sides of the food system.
Based on the optimal profit problem of middlemen in market competition, we characterize the behavior of
middlemen at market equilibrium in the case of both market sides. The result of trade quantities, the prices paid
to the farmers and paid by consumers, and the profits of both farmers and middlemen at market equilibrium are
pointed out to analyze the situation of the traditional food distribution in Vietham. Based on this result, we
propose policy implication for intervention market power of middlemen by creating a productivity shock in order
to study the effect of land reform on the wealth of producers and consumers.

This paper contributes to the literature on the food distribution system for developing countries by studying the
market power of middlemen in the food market. The works will bring a perspective for us to study the policy
implication for controlling market imperfect competition and improving the wealth of both farmers and
consumers.

2. Overview of the Model

Let us now move to the general assumption and notation of the model. We focus on three main characteristics as
follow:

2.1 Quantity and Prices

We assume that middlemen buy food from farmers with the quantity denoted by 0,,, they pay farmers the food
price Pf,. The quantity, which the middlemen sell at the final market low quality, denoted Q,. We assume that,
middlemen will sell all the quantity which he buys from farmers to the consumers market, which implies that the
quantity at final market must be equal to the supply of the farmers or in other word, Q,= Q,,. Middlemen sell
foods to the consumers with the price P,. Farmers obtain profit m,,, and the wealth of middlemen remain when
selling products to the market is denoted by ,,,.

2.2 Farmer and Food Production

We introduce N farmers supplying foods for the middlemen. A farmer is characterized by production function.
Since a farmer is symmetric and products are homogeneous, the production function of a farmer is characterized:

g=f0) =2
With A is denoted for the labor used which transform in fruits and vegetables. In this production function, we set
normalization rule with the wage w=1.

We now define the inverse supply function of farmers. Farmers play the game: with Py, is the price paid by the

middle man, he will maximize their profit to the optimal level of labor used in the production. A farmer

2
obviously solves max, Prn,f(4)-. The optimal level of labor is therefore given by A(Pr,) = (PfT’") and the

me

’ ) Therefore, the total supply of vegetables S, (Pf,,) for the

individual vegetable supply is f(k(me)):(
middlemen is respectively given:

S (Brm) = (122 @
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And the inverse supply functions is defined by:

A = ()

2.3 Middlemen, the Consumers and Demand for Low Quality Food

We introduce m middlemen indexed i. They are symmetric and characterized by a linear cost function with
simply is the transportation cost. The cost function therefore is defined as follow:

Cm(qm,i) = Cm- qm,i

We define the willingness to pay by the low quality index which denoted is by €. Consumers at market low
quality actually have two choices, they can buy low quality or do not buy the products. With the weight in the
utility 6 € [0,K], if consumers buy low quality, the utility in this case is given by Uf = 6.£ — P,, and if consumers
buy nothing U, = 0. From the utility function, of course we can consider that, the index low quality is larger
than the cost of the middlemen in the natural way. Since K is the ranking of population who may enjoy buying in
market low quality, we have naturally assumed that {K > C,,. This assumption implies that the willingness to pay
must be larger than the cost of the middlemen.

Let us now compute demand for low quality when we take prices with the property that P, < K. Since the low
quality good is increasing in 0, we identify the agent 6 = (%) is indifferent between buying nothing or buying

low quality. But this requires that 0 < 8 < K. Since the consumers are uniformly distributed on [0,K], the
demands D,(p,) for low quality food are respectively given by:
0if P, > ¢K

b(p.) :{[K—%] if P, < £K

Since we have in hand D(p,), we can verify the inverse demand function, the inverse demand correspondence
P: (Q,) € R.2therefore is given by

Pp(Qe) = ¢(K—- Q) if @, =0 (Note 1) 2
3. Imperfect Competition in Both Market Sides
3.1 Definition
Middlemen behavior will fully be described when middlemen have imperfect competition on both market sides
of the food distribution system. In this case, middlemen not only choose the quantity buying from farmers but
also anticipate consumers demand for the low quality. In fact, this means that they anticipate the effect of their
choice on both prices. In the upstream, middleman anticipates supply quantity from farmers and given the price

P, tothem which is given as P, quqiN at equilibrium. Similarly, in the downstream, he anticipates
=1

ji

consumer demand and given the price D Zm:q*+q . This case we define as imperfect competition in both
v 2 j i
=
market sides of the food distribution system: the upstream with oliposony power and the downstream with
oligopoly power. The definition at equilibrium of this case is given as:

Definition 1: At equilibrium of imperfect competition in the case of both upstream and downstream market
power, g’ p’, p;,, s given as followi:

(i Middlemen maximize their profit: Vi,qi*emaxqi D, ijerqi - P Zq?Jrqi’N -C, |q
j=1 j=1

J# J#i
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W - P[Zq}]; Pin =P (Zq,f]
j=1 =1
3.2 Price, Trade Quantity and Profit
Since the maximization problem of middlemen has a price effect on both market sides of the food system, we

consider

P, = Zqﬁm in the upstream, and (Q)=r(k-Q,) in the downstream. The maximization is now given as:

Vi,[—ﬂ—;j.qi+[i(k—Q,)—zzN‘mlq—ch:0

By summing over i, this equation becomes:
(—ﬁ—ijq, +(£(k—QI)—ZS’ —cmj:O

m mN

This implies that the aggregate quantity is given by:
k—c,
Q’z((z‘ 2 2 )
—+—+—+/
m mN N

From the difinition, we have at equilibrium: Z:qj = S(pfm); We can therefore compute the price given to the

farmer:

zzlq; = S(pfm)

tk—c Pin 2(tk—c,
S N s 2(2 ;

(—+—+—+[] [—+—+—+(J
m mN N m N

If we consider that, Zmlqi:D(p) given by definetion, we can verify P, which is given as:
o=
k—c L2KN +/NmC,, +2/K (1+m)

p,=0(k-Q)=/rK—t| — m = m

(gigwj (NZ+2)(1+m)

m mN N

me pr Q, ﬂ-?r]n ”m
2(tk~c,) /?KN +¢NmC,, +2/K (1+m) k—c, [Q/ (N)jz >0
N
N[£+L+E+ZJ (N£+2)(l+m) (£+2+2+5)
m mN N m mN N

Source: Given by computation.

3.3 Comparison and Discussion

Perfect competition serves as a benchmark against which measure real - life and imperfectly competitive markets.
To compare, let us now firstly study the market equilibrium of the case of perfect competition. If we keep the
same way of computation as the previous case, we obtain the solution as follow:

Table 2. The result of the case perfect competition

Case Prm Py Q, i Ty,
Perfect Competition 206K — ¢,) £(2K + Nc,,) K — 2cm (Q*'(N))2>0 Zero
ON +2 ON +2 t+y N

Source: Given by all computation.
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If we consider that, in the case of pure competition, we obtain the result that the prices at which the
intermediaries sell the products simply take into account the food price and operating cost: i.e. P, = Pry + ¢y ;
This induces non credible out come, the profit of middlemen is zero which is a direct consequence of perfect
competition. But this case obviously does not make sense in real - life of Viet Nam’s food distribution. In fact,
there are significant obstacles preventing perfect competition from appearing in food distribution markets. For
instance, for the case of Vietnam, R.Wiersinga (2007) and Koen Maathuis (2006) show that: (i) Farmers are
small and lack of market information, most farmers do not have a good view on potential market; (ii) Several
same products are harvested at the same time with numerous quantities which need to be distributed quickly
because of the weak necessary condition on storage; (iii) Fruits and vegetables are produced in different
locations, at pre-urban areas, far from markets which consume big quantity; (iv) The infrastructure in bad
condition causes high transportation cost. These situations imply that food market in perfect competition does
not exist in Vietnam. In other words, on the food distribution system, the middlemen have market power in
determining the price given to the farmers and consumers. From that point of view, we predict that, since
middlemen have market power in both sides of the food system, the price paid to farmers is lower, and price
given to consumers is higher comparing to market perfect competition.

Proposition 1: If we compare the case of imperfect competition on both sides with pure competition, we
observe that:

(i)  The price given to farmers is smaller, the price at the final consumer market is higher (i.e: PfB,;’fhs"de <

Perfect Bothsid Perfect
B e€¢, ppothside . prerfect)

(ii) ~ Trade quantity is smaller compare to all other perfect case (i.e: Q™% <« Q')

(iii)  Profit of middlemen positive in this case compared
(iv)  tozero in perfect competition (i.e: ,">0)

(v)  Profit of farmers lower since middlemen have both oligopsony and oligopoly power (i.e:

hsid mPerfect
n]‘grlrll:?ot Sl e(N) < T[fm (N)

The proposition 1 explains for the situation in Vietham: To maximize their profits, middlemen use their market
power on both market sides of the conventional food distribution system. This result also links to several studies
related to behavior of middlem in food market in Vietnam. R.Wiersinga (2007) mentions that, to make sure all
the quantities of vegetables buying from farmers have been sold at the final retail markets, in the downstream,
middlemen firstly get information from retail market where they regularly sells vegetables. Based on his
transportation cost and retail market information, they choose which market to go to; In the upstream, they go
directly to the fields by themselves to collect the vegetables and give the money immediately to the farmers. This
behavior obviously shows that, middlemen use their market power on both sides of market competition.
Moreover, since middlemen have market power on both sides of the food system, they give lower price to the
farmers and sell at high price in the final consumer markets. Koen Maathuis (2006) emphasizes that, the prices
paid by middlemen to the farmers are very low. The main reasons why middlemen can only give very low price
to the farmers are that: (i) Most of small farmers, especially poor farmers, need money immediately and they
want to sell their products quickly instead of waiting for high price; (ii) Because of weak (or bad) facility
conditions for storage and preservation, the quality of their products will be decreased rapidly; (iii) Farmers do
not know about other potential buyers and information from retail markets. Even they buy with very low price
from farmers; they sell at very high price at final market to gain excessive profit.

4. Productivity Shock and the Effect of Land Reform
4.1 Productivity Shock

Small land is a common feature of food production in many developing countries. For instance, in Vietnam, by
the year 2016, in 9.29 households of agricultural production, there were up to 36.1 percent using land under 0.2
ha; only 2.3 percent cutivating on land over 0.5 ha (GSO, 2017). Such small land can be seen to have an impact
on both benefit of food producers and consumers. The current situation of small land issues in Vietnam, and it
impacts on the small food producers and communities in general are studied in several empirical works. Marsh et
al. (2006) studied land policy in Vietnam focusing on the analysis of Vietnam’s land policy through many
periods and also the current situation. In a more specific case, Hung et al. (2007) examine the impact of land
fragmentation in the north of Vietnam on crop productivity, labor use and other money expenses.

Since lands are small and fragmented, the aim of land reform is to make small land exploited and laborforce used

35



ijef.ccsenet.org International Journal of Economics and Finance \ol. 10, No. 5; 2018

more frequently and effectively for the expectation of reducing the production cost and improving productivity.
This shock is therefore predicted to have an effect on the prices and the quantities of the food market. As a result,
this policy can be an instrument to have an impact on the wealth of both producers and consumers. Based on
such considerations, we directly introduce the parameter of land reform in the food production of the farmer.
Since the intervention of this parameter is only on the supply markets equation, this means that nothing changes
in the downstream of the food distribution system, what actually changes is only on supply market of the farmers.
From that point of view, we obtain the sollution at market equilibrium in the case of imperfect competition in
both market sides depending on the land reform parameter. Given from this intermediate result, we therefore can
study the effect of land reform on the prices and quantities, at the same time, we can recognize how the wealth of
farmers and consumers changed in this case of market competition. Based on such consideration, we directly
introduce the parameter of land reform in the food production of the farmer as follow:

q=f(1)=vai
In which, A is labor used to produce vegetables. The optimal labor used of the famers in this context is given by:

{«/Epm JZ' the total supply of vegetables Q. (@) for the middlemen are respectively given by: Q. (a)=N apy, , and
2 ’ 2

A=

the inverse supply function is defined by ):&. Since nothing is changed in the demand at the downstream

pfm (a aN

of the food system, we observe that what is only changed in the equation of maximization problem of middlemen
is that ¢ multiplies by N. By using the same computation as in item 4.2, we obtain the prices and quatities at
market equilibrium in the case of imperfect competition in both sides.

Proposition 2: The final solution of market equilibrium in the case of both sides is given by:

Case P (@) p, () Q(a)
Both sides 2(/K—¢,) ar(£PKN + ONmc, ) + 20K (1+m) K-c,
(l+%)(aN(/+2) (a[N +2)(1+ m) [1+%j(l:+%)

4.2 The Effect of Land Reform
To observe the effect of land reform on the prices and the quantities, we compute the elasticity which reflects the

reaction of the prices to the changes of a. This elasticity Epg, in fact is computed by Ep do (@) @
fm

da  ppn(a)

and Epﬁ:dp/(“) a

d(a) P (a)

Proposition 3: Given by our computation, the effect of land reform on prices and quantities is given as follow:

Case Elasticity of Py, Elasticity of P, Quantity
Both sides _( aIN )< - 2a(1+m)(¢K —c,) Q _,
aiN +2 (/N (K +c,)+20K (1+m))(alN +2)(1+m) d(a)

The result at proposition 3 show that the consumers buy food at the cheaper price (Ep, < 0) on final demand
market while farmers receive lower price paid from middlemen (Epf,, < 0) on the food market supply of the
farmers. This result implies that land reform benefits to the consumer but have negative effect on farmers.
However, this situation can be improved by the fact that farmers can sell more products by improving

a
productivity (‘% > 0) and lower production cost by using land more flexible. Our results make sense with the

empirical studies of Nguyen (2008, 2012), which state that land reform in Viet Nam has positive effects on crop
productivity of households and increase food production. These results obviously appear in our model since land
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reform improves productivity and benefit to both farmers and consumers by selling more foods and buying at
cheaper price.
5. Conclusion and Limitation

This work proposes an industrial organization model of middlemen market power in the traditional food
distribution system. We show that, since middlemen have market power, there is always a distortion with respect
to perfect competition in the price paid to farmers and sold to the consumers. Our model explains the
phenomenon in the food market of Vietnam, that is, middlemen use their market power to gain excessive profit
from farmers and the consumers. In the context of Vietnam, the price of fruits and vegetables fluctuates and the
intermediaries always exercise a pressure on the price paid to the farmers while they sell at very high prices at
consumer market (Wiersinga, 2007; Koen Maathuis, 2006; Moustier et al., 2007, 2010). We establish the land
reform policy, which is expected to improve productivity and increased the wealth of both farmers and
consumers by making small land exploited and labor force used more flexible and effective; the result indicates
effects of land reform on the wealth of farmers and consumers. The limitation of this model can be studied in
further research; which would address the question the best choice of land reform in the food system.
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Note

Note 1. Readers can refer at Ngo Chi Thanh (2017) for this inverse function and the case of upstream market
powver.

Appendix A
Proof of the case of pure competition
The definition of this case at equilibrium is given by:
Definition: At equilibrium, (A})?’zl,(q{‘ =1, Pfm, D, are defined as follow:
(i) Middle man maximize profit: ¥, q; € maxy, (Py — Prm — Cin)- G
(ii) Farmer maximize supply quality: ¥j A" € argmaxpemf (A;) — A
(i) g =f(x)=D®
Based on the method of Lagrange multiplier subject to constrain, the Karush--Kuhn--Tucker conditions is used
for equality constrains, the condition for maximization of each middle man therefore given as follow

{Pf—me—Cm+.3=0 Q)
B.q=0,g>0
To satisfy the first order condition in (1), we obviously have two cases: (i) When g > 0 then q = 0; and g =

— Py + Pppy + Cp, > 0; (i) When g = 0 then g > 0 and P, = Pp,, + C,,. We can therefore summary the situation of
these two cases as follow:

0if Pp < Prpp + Cpy
S(Pp, Prn) = {10, +0L,if Pp = Py + Cy
+oo, lf Pg = me + Cm
When x=0 and the trade quantity are positive, at equilibrium, the price in the downstream of the food system is
given by:
p(: = pfm +Cm (2)
We replace P, in (2) to the inverse demand P,(Q,) = #(K— Q,) if Q, Z 0, the trade quantity is given:
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—K (me + cm)

If we have in mind that the aggregate quantity supply at equilibrium of the farmers Q,, given by Sm(me) =

N (Pme) We also have: Q, = Q,,. Therefore:

k_(pm+%]:N[gmj ©)
L 2
The price which farmers receive from middlemen is given as:

b 2(¢K — ¢,)

fm = gN + 2

_ 2(fK—cm)

Since the price paid to the farmers P, we replace Py, = Nt to (2) to compute P,, the price at market

low quality in perfect competition is given by:
2¢K + ¢Nc, 22K + Nc,)
"’_< N + 2 )= IN + 2
We can now move to verify the aggregate quantity in the downstream market. This quantity is computed by

replacing Prp, = Z(ZI—;’”) to Q, at(3) We therefore obtain that:
K —c
Q{’ = zm
L+=
N

Since we consider the assumption: ¢K > c,,, we observe that Q, = “;J:;’" is positive.

N

Let us recall the production of the farmer: g=f{2)=V4, given by the definition at equilibrium, a farmer maximizes
his labor used, he solves max; Pr,,f(2) - 4. If we consider that total number of farmers serve for middlemen are
N, we know that they operate competitively, and choose the amount of labor that they dedicate to their activity.
Under our assumptions their indirect profit is given by =f"(p) = i(me )2. If we now have in mind that the
inverse supply of vegetable is given by Py, = 2% (and Q= Q, by definition at equilibrium). We can say that
the wealth of this farmer are given by:

o (K =)\’
i (N)‘<W>

Since €K > ¢,,, we can go to conclude that in perfect competition, at equilibrium, the wealth of farmers is
positive. The farmers not only receive the price from middlemen but also take all the cost from them.

On the other hand, at equilibrium, the price at final market equal to price the middlemen paid for farmers plus
the cost:

P{ = me + Cm
This means that the profit which middlemen remaining is equal to zero.
Proof of proposition 1

If we have considered Table 1 and Table 2, we can now compare to the prices, trades, and profits.
(1) Compare p,_

i 2 k—c i
Bothside perfect 'm Bothside perfect
— =— <0= <
fm pfm (Nﬁ 2]( 1 J pfm pfm

(2) Compare D,

i N/ k—c i
Bothside __  perfect — m > 0 = Bothsme > /perfect
P P [N€+2j( m+lj P P
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(3) Compare Q,

i N tk—c i
Bothside __ ~ perfect - 'm < 0 = Bothside < ’perfect
Q Q, (—NZ+ZJ(—m+1 ) Q, Q,

(4) Compare m

Since we have in hand that QP . Qrerfeet, we can therefore conclude that 772" (N) < 7[> (N) since we

fm

fm

consider that :(Q, (N)JZ
N

(5) Compare r_

mBothside Bothside Bothside Bothside N m (fk —Ccm )2
72 (p/ pfm Cm)Q/ [NK—FZJ( (m+1)2 >

Proof of proposition 3
(1) Elasticity of p,

. dp " a . ) _ .
Givenby g = dofz e , since s () _ _ 2(€l< Cn) . , We have:
" aN (1+j[z+j
m aN
1
/N (1+—j
dpi"“:, - m : . EE::hsides ___ N <0
d(a) (a/N +2){1+E] (@N+2)
(2) Elasticity of p,
2
We have p, ()= a(£*KN +(Nmc, )+ 2/K (1+m) : to simpify, let us set:
(/N +2)(1+m)
E=alN(/K+mc,)+2¢K(1+m); F=(alN+2)(1+m)
dp, /N(¢/K+mc,).F-¢N(1+m).E
da F?
L p - P .a_([ﬁN (K +mcm).|:2 —(N (1+m)E] F]'a
da p, F E

_[EN (N+me,) IN(L+ m)} "
E F
2a/(1+m)meN (K —c,) 0
(@fN (/K +me, )+20K (1+m))((a/N +2)(1+m)) )

(3) The effect of quantity

In fact, we have to proof that dQ, if we have considered the solution of quantity at market equilibrium at

>0’
da
proposition 2, which is: g (a)= K —c, , We can easily obtain that, dQ, _ 2Q 50
1 2 da  a(al+2)
22
m aN
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