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Abstract

InoduThis paper analyzes the agricultural trade liberalization in a oligopolistic market. We explore
a two- country two good model where a foreign country exports intermediate and ..nal goods toward a
developing country. We assume that the government of the exporting country wishes to support primary
agricultural income and to maximize the national welfare using price policy instruments.T he results ob-
tained show that it is often optimal for the exporting country to support their agricultural producers.
This practices have disastrous erects on the developing countries. The concern was that the liberalization
of agricultural trade combined with the high levels of support for agriculture in exporting countries would
lead to rising international prices for food imports. This price rise would deteriorate the competitiveness
of the developing countries and would threaten their development programs.
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1 Introduction

In recent years, agricultural trade has become an issue of a growing im-
portance and interest in both developed and less developed countries Hertel
(1990), Jorgenson. and Gollop. (1992) and Lancos. and Hertel (1995). Much
of the existing analysis assumes competitive, price-taking ..rms in the indus-
tries acected by liberalization. While this assumption may be valid in many
instances, it is unlikely to be appropriate in industries where economies of
scale occur over an extended range of output. This paper analyzes the agri-
cultural trade in the later type of market where oligopolistic behavior is likely
to prevail.

We explore a two- country two good model: a foreign country exports in-
termediate and ..nal goods toward a developing country. We assume that the
government of the exporting country wishes to support primary agricultural
income and to maximize the national welfare using price policy instruments.

The model results from a two-stage game. In a ..rst stage, the government
of the exporting country sets the levels of export and product taxes/subsidies
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in order to maximize the national welfare. Then, the processing ..rms of
both countries compete for the purchases of the intermediate good ( seeds,
chemical fertilizers,...) in the foreign country and the sales of the ..nal good
( wheat, barley, sugar,...) in the developing country.

This paper is organized as follow. Section 2 describes the model. Section 3
analyzes the reaction functions of the ..rms and characterizes the equilibrium
guantities of the second stage of the game. In section 4 the optimal public
intervention in the exporting country is determind. Section 5 concludes, and
the appendix contains formal proofs.

2 The model

We consider two countries D (developing country) and F (foreign country)
and two goods 1 and 2 with good 1 being an intermediate input for the pro-
duction of good 2. Foreign country exports goods 1 and 2 towards developing
country . In each country, good 1 is produced with perfect competition, while
there exists a .xed number of ..rms producing good 2, n (resp.h) ..rms in
country F (resp. D).

The model results from a two-stage game. In a ..rst stage, the government
of the exporting country sets the levels of export and product taxes/subsidies
in order to maximize the national welfare. In a second stage, the processing
..rms of both countries compete a Cournot game, where they set simultane-
ously levels for the purchases of the intermediate good in the foreign country
and the sales of the ..nal good in the developing country. Markets of goods
1 and 2 are assumed to be segmented (i.e., each ..rm sets its quantities inde-
pendently in both countries).

We assume that  units of good 1 being used for the production of one
unit of good 2. The inverse ozer function of good 1 in the foreign country is
f(Y1),with Yjiis the production of good 1.The ..rms’ pro..t function is noted
R, (Y1). The derivative of R,with respect to Y, is then: R} = Y, f’>0.

If we denote by X, the consumption of good 2, let h(X;) and SC(X>)
represent respctively the inverse demand function for good 2 in the foreign
country and the surplus function of consumers of good 2. The derivative of
SC with respect to X,, is then: SC’ = -X,h’>0. We adopt similar notations
in country D, where the variables are overlined.

We assume that each ..rm i of the foreign country consumes X! of good
1 to produce a quantityY.of good 2, of whichXJ is consumed in the internal



market and E} is exported. In the developing country, a..rm j consumes %
of good | to produce 9" of good 2 (entirely consumed in locally), of which
EJ is imported from country F and ?J is produced locally.

The equilibrium conditions of the markets for goods 1 and 2 are:

Y1=X1+E; )
X, =V, + Yy @)
X, =Y, +E 3)
Y, =Ez + X, 4)

In the foreign country, let

p;= f(X,) be the ozer price of good 1,

Y41 the internal demand price for good 1,

p2 the oxer price of good 2 in the internal market and

p» the ozer price of good 2 in country D

Y1, = h(D,) the ..nal demand price for good 2,

In the developing country, let

B, be the ower price of good 1, equal to the demand price for good 1
produced in country D,

%, the demand price for good 1 produced in country F,

B, = i II])2 the oxer price of good 2 in D, equal to the demand price for
good

2inD.

Let t; and 1; the unit export and production taxes/subsidies of good i in
country F.

3 The equilibrium quantities

In the second stage of the game, the ..rm j producing the good 2 of country D
maximizes its pro..t with respect to 9‘1- and EJ, taking as given the purchases
of good 1 in F by the ..rms 2 of F and by the other ..rms 2 of D, X;andE”,
the purchases of good 1 in country D by the other ..rms 2 of D, ¥,#J, and the
sales of the ..rms 2 of F in D, E,.



The pro..t of the ..rm j producing the good 2 of the foreign country is:
R = A V+EirE Wif BV
iF(E1+X)EL i ¢} ¥ +oEl ®
where © = 1, +t, = p; j % and ¢} 3?21' is the cost of the factors of

production except good 1.
The ..rst order conditions of the pro..t maximization are:

@l%_ﬁ BV = f s PRI s al —
@_‘%‘f_ + > 1 i 1|62—0 (6)
g_g:ﬁ+ﬁ°gifif05{ieg+©:o )

s -
where 8 = &)" YJ is the marginal cost of production.

These conditions indicate that in the absence of intervention (© = 0),
the ..rm j producing the good 2 of the developing country equalizes the
perceived marginal revenue of its sales on the internal market, & + h'¥J;
with the perceived marginal outlay for imports of the intermediate good 1,
f+f'E]+8, aswell as with the perceived marginal outlay for local purchases
of good 1, f+ V] +&. The introduction of © <0 leads to an increase in the
perceived marginal outlay for imports, fromf +f'E} + &} tof + f'E] +é.-© .

The net marginal pro..tability of imports of good 1 by the ..rm of the
developing country, becoming positive, the pro..t being captured as a bud-
getary revenue by the country F, and the total marginal pro..tability being
equal to zero. Thus, the use of © at a negative level allows the government
of the foreign country to tax the pro..t of the deweloping ..rms 2 via their
imports of good 1. On the other hand, the ..rm i producing the good 2 of
country F maximizes its pro..t with respect to its domestic sales, X}, and its
exports, EJ, taking as given the purchases of good 1 in the foreign country
by the .rms 2 of the deweloping country, E;, the domestic sales of good 2
by the other ..rms 2 of country F, XJ1', as well as the sales of good 2 in the
developing country by the ..rms 2 of country the developing country and by
the other ..rms 2 of the foreign country, ?2 and EjJ '

The pro..t of the ..rmi prgducing the good 2 in the foreign country is:

R, = [h(X)Xi+h E,+Y, Elj
3 - 3 -

f(X;+E,+E)X{ i C} Y] ]+ AX)+BE} (8)



where C} (YJ) is the cost of the production factors except the cost of the
intermediate good.

A=L+1, =(p; i%)+P2i%),;
B=1+ti=(p1i%)+(piP):

The ..rst term of R} is the pro..t net of budgetary transfers, the second term,
(AX} + BEJ), is the budgetary transfers.
The two ..rst order conditions of pro..t maximization are:

@R}

@—X2i=h+h°X2'ifif°X{ici2+A=0 9)
BR: A HEL§ F i FX G ch+B=0 (10)
@Eé_ 21 1 10 %2 -

where c¢b = ¢b (YJ) is the marginal cost of production.

Thus in the absence of intervention, the ..rm i producing the good 2 in
the foreign country equalizes the perceived marginal revenue of its sales on
the internal market, h + h°x;, as well as the perceived marginal revenue of
its export sales, h + F1°E§, with its perceived marginal outlays, f + X +
ch. For the sales of good 2 on the internal market, optimality requires the
equalization of the price and the marginal cost of production, and thus the
correction of two distortions.

For the sales of good 2 on the developing market, optimality requires the
equalization of the real marginal outlay (taking into account the adjustment
of the sales of ..rms 2 of D as well as the adjustment of the sales of the other
.rms 2 of country F and of the production cost. The market equilibrium
equationss follews that

?_1 = _Y’Lz i E1
and
Xi1= (Ex+ X2)

The resolution of the system formed by these two equations and equations
(6), (7), (9) and (10) determines the equilibrium level of X,, E,, E;, Y,,¥,
and X;.



4 The optimal intervention

We assume that the government of the exporting country wishes to support
primary agricultural income and maximize the national welfare (equal to the
sum of the surplus levels of the producers of good 1, the n ..rms producing
good 2 and the ..nal consumers less the cost of intervention) using price
policy instruments (production and export taxes/subsidies). Our objective
is to characterize the optimal levels instruments using the targeting principle.

Lemma

Under the assumption of strategic substitutability between the purchases of
good 1 and between the sales of good 2 for the dicerent ..rms and if f+f"E; >
Oand & _ 0 we have:

& <0, £a>0, L2<0, L2:<0 and & = j"E4=n, which positivity
depends on the concavity /convexity of the inverse ocer function of good 1
in country D.

Proof: see appendix Al

Proposition 1 :

The optimal equilibrium can be obtained with the following level of the
intervention:

Y (fl+LX,f 0+E

Y of +nm—¢l+E1
1°—1SC“— tho

Proof See appendlx A2

The instrument on exports of the intermediate good, tj, is used simul-
taneously to improve the terms of trade on this market (El@—L < 0); and
to diminish the imports of good 1 by the foreign ..rms 2, in order to reduce
their total production, and thus increase the marginal revenue of exports by

the domestic ..rms 2 (n @El@_Y"Z < 0). The intervention thus corresponds to
an export tax on good 1, t] <0. Hence, we may state:

Proposition 2:

- According to the targeting principle, If only price instruments are at
disposal, the least-distorting way to redistribute income towards producers of
good 1 is a producer subsidy, 1, = ,Y;f' > 0.

- The instrument on exports of the intermediate good, corresponds to an
export tax on good 1, t; <O.



If we suppose that 1,=0, t, is the sum of three terms: (i) a negative
term representing improvement of the terms of trade on the market of good
1, El% < 0, (ii) a positive term that may be seen as a correction of the

strategic distortion on the downstream foreign market, nfg—‘%&@—;{ia > 0 and,

E:
(iif) a negative terms of trade correction on market 2, (n j 1)2§9é2:n <0.
Proposition 3:
If 1,=0, an export tax may be the optimal instrument to prevent the
foreign ..rms from excessive competition in the developing market.

Concluding comments

The results obtained in this paper show that support their agricultural pro-
ducers is an often optimal strategy for the exporting countries. Indeed a
number of countries, particularly the EU, built up large agricultural sur-
plus disposal programs based on export subsidies. This practices, considered
unacceptable under general WTO rules, have disastrous ecects for the de-
veloping countries. The concern was that the liberalization of agricultural
trade combined with the high levels of support for agriculture in exporting
countries would lead to rising international prices for food imports. This
price rise would deteriorate the competitiveness of the developing countries
and would threaten their development programs.

Appendix

1. Proof of Lemma 1

Equation (6) implicitly de..nes ¥, =¥, (E,; E1), with

@2R)
\e oVl oE
0y, _ . 2
@E> — 1 g2l 1 02RY (A1)
ovlat] A '1)@%11@?1“
and TR q _
@ =3 @ZFQJ @2F§J
fi)ey — . _0%e¥) o¥jer @V eEy
@E2 02RJ, .y 02R)
etlov) +(hil) AR
(A2)
-I?Lyiferentilating (), we obtain %; = %, (X1; Eq; Ey) with
X1 = iﬁf Ela )
0928 .(Ia‘. ) @Zﬁ!)
R (A 2
8% — -1 (0 " @y, oe) o) oElot, i) |
e = i (P+TE)+52 : ; (A.3)




Q28 +(ﬁ'1) @Zﬁ!)
i T 317
on — @R 0¥, oelev] eElo¥ i (A4)

OE2 @E10E2 ~ @E2
Using the second order condltlons for the pro..t maximisation and the

R R

assumption of strategic substitutability we obtain s=7& < 0,=z%7 < 0,
- R 1 1

_@EJL_. <0 and ﬂ <0

evJey,J 0E10X, '

When the strategic substitutability between the purchases of good 1
stands holds for a perfectly elastic ..nal demand, we obtain: f'+ f"E; >0
and 2 + ¥, > 0.

From the assumption of strategic substitutability between the sales of

good 2 we obtain: @—@,-%LZ <0and @—-%Lz < 0 which yield K+ A"¥, < 0.

From inspection of the egs. ,(A.1 ) and (A.2 ), it can seen that the

numerator of -f”é%; equals i j A 2 +f¥ , that @E@f@;,ﬁ =K + A"V, and

that WLJ =2k +A"¥, j &. From the abowe and if 8 _ 0, these three
expressions are negative. Assuming thatf’+f""X; > 0, leads to the assertions
of the lemma.

2. Proof of Proposition 1
The Iagrangean associated with this program is:

L= R1+ [h(XZ)X2+ﬁ Eo+V, E}if(Xo+Ex+E)XIiCi(Y)) ]+

SC I©E1+> Ri iR (A.5)
The solution for optimal intervention is found by totally dicerentiating
this lagrangean. From the previous lemma this total derivative can be written
' h i
dL= jA+&X P +EfE+ V1P +2SCl dXo+
o+ NS + E 88+ YiF' dEs+

i B+ 34X f + B+ v, f + DUKE, + ndh e+ E 2 dE, (A6)
The optimal intervention is found by equating to zero the partial deriva-
tives of the lagrangean with respect to X», E,, and E;. This directly gives the
optimal levels of the instruments A and B. From equation (8), the optimal
equilibrium 17; 15;t7 and t5can be obtained.
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