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Under general assumptions, global welfare is maximised ifall
countries follow a free trade policy. However, each country
with the ability to influence the world price would increase its
own welfare by imposing optimal trade taxes, at least so long
as other countries did not do likewise. A number of exporters
possess inarket power in the international wheat markes.
Game theory is here usedto assess the scope for counteracting
such policies by these exporters through cooperative behaviour
among less powerful exporters.

A non-spatial, static, linear trade model, in which policies are
set to maximise a welfare function, is used to examine the
effects of various forms of wheat export cartel. In the welfare
function, the weights attached the welfare of producers,
consumers and taxpayers, can be varied. The results suggest
thatthe optimal trade tax for any one country is only marginally
affected by retaliatory action by other exporters, and hence
that the scope for collective action is limited.
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Introduction
Free trade is a policy more commonly espoused than adhered to. One reason for this is that,
undercertain circumstances, a trading nation can increase its own welfare by imposing trade
barriers. For countries with the ability to influence world prices, positive trade taxes are an

optimal policy if rivals do rot respond by implementing their own barriers, and may also
be optimal even if rivals do respond.

Global welfare is maximised if all countries follow a free trade policy. However, each
country with the ability to influence the world price has an incentive to ‘free ride’ by setting
optimal trade taxes. To provide assurance that all or most countries abide by an agreement
on free trade policies cooperation is required, otherwise the outcomes will be undesirable
forall countries. If itis notin any country’s interestto reduce trade barriers unilaterally, even
though the benefits of collective action are clear, then in the absence of enforceable and
binding agreements a second-best global welfare outcome will result.

Issues of coordination, cooperation and strategic interactions can be analysed using game
theory. The main objective in this paper is to assess, using game-theoretic techniques, the
scope for cooperative behaviour to counterbalance market power in the international wheat
market. Of particular interest is the potential for coordination at a regional level, through
the formation of a cartel, to offset the market power of large traders.

The application is illustrative rather than definitive, because of the simplistic nature of the
static, deterministic, linear model employed, excluding as it does the holding of stocks.
Questions concerning the validity of the model limit the conclusions that can be drawn from
the results. It is the qualitative results, rather than the specific magnitudes of welfare gains
and losses, that provide the basis for policy conclusions.

To analyse cooperative behaviour, a non-spatial trade model is specified. Policies aie set so as
to maximise a welfare function in which varying weights can be attached to the welfare of
producers, consumers and taxpayers. In setting policy, other countries’ reactions are taken into
account. The interdependence between policies is thus modelled. Different assumptions
regarding the degree and nature of cooperation lead to different equilibrium solutions.

In the next section some game-theoretic concepts are introduced. Following a brief
discussion of cartels, a mathematical model is described, and data and results arc then
presented. Policy implications and conclusions are drawn in the final section.
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A game-theoretic framework

Cooperation and conflict can be analysed using game theory. Game-theoretic solutions or
equilibriums take into account interdependencies between the actions of the various
players. Such interdependencies occur when a change in one player’s policy leads to a
change in another player’s payoff (welfare). For example, imposing a tariff or subsidy in
one country not only changes other countries’ welfare but may also change their optimum
policies. Game theory takes these interdependencies into account. A review of the use of
game theory in economics can be found in Schotter and Shwodiauer (1980). McMillan
(1986) reviews applications of game theory to international economics.

Game-theoretic outcomes or equilibria depend on the assumptions adopted relating to
player behaviour. A commonly used equilibrium is Cournot-Nash. This is defined as an
equilibrium from which no player would want to move, given that all others are following
their optimum strategies. Each player attempts to maximise the payoff taking as given the
actions of the other players. Except at equilibrium, other players’ actions do change,and a
convergence towards the solution occurs. The Cournot-Nash equilibrium subsumes the
dynamics involved in moving from one equilibrium to another.

There are a variety of alternative equilibria, of which the most popular are ‘conjectural
variations’, in which each player has expectations (conjectures) concerning how its rivals
will vary their policy, and the Stackelberg solution, which is characterised by a hierarchical
structure and a leader which makes a decision after it has observed itsrivals’ decisions. The
firstalternative requires that the modeller specify orestimate the numerous conjectures. The
second requires idendification of a leader. Both of these may be somewhat arbitrary.

A Cournot-Nash equ “binum may be illustrated in the case of a two-player, non-zero-sum,
single-shot, bi-matrix game characterised by asymmetric payoffs. Suppose two players {4
and B) can set either optimal (welfare maximising) tariffs (T) or follow a free trade strategy
(F). Of the four possible outcomes (designated FaFp, FATp, TFp, and T4Tp), the free trade
solution, FAFp, is globally optimal. Assume that the various strategies lead to payoffs as
shown in table 1, in which country A’s payoff is the first of each pair shown.

The asymmetric payoffs characterise players having unequal market power. The respective
payoffs for countries A and B are 10 and 5 if both follow a free trade policy. A’s welfare-
maximising policy is to set a tariff, increasing its payoff from 10 to 12 if B maintains a free




Table 1; Two-country asymmetric trade game

Free trade (B) Tariff (B)
Free trade (A) 10,5 86
Tariff (4) 12,1 11,2+

+ Cournoi-Nash equilbrium.

trade policy, and to 11 if B retaliates. Country A’s preferred ranking of policies can be
represented as

TaFp> TaTp> FaFp > FaTp.

If country A sets a tariff, country B’s optimal response is to retaliate, thus improving its
payoff from 1 to 2. Starting from a free trade position also, B's best policy istosu1 : tariff,
if it can assume that A will not respond. Thus both countries set tariffs, and each thereby
makes the other worse off. The Cournot-Nash outcome, TAT, is in this case a unique angd
stable equilibrium. Global welfare, the sum of the two payoffs, is of course reduced.

A feature of this game is the difficulty of attaining the cooperative solution FAF . Any tariff
imposed by B makes A worse ¢{T butA is still better off if it imposes a tariff than if it does
not. In the case shown there is nothing that country B can do to influence country A’s
strategy. This outcome is known as the ‘Johnson case’ in the trade literature, after its
exposition by Johnson (1953-54), who showed that tariffs may be optimal even allowing
for retaliation by trading partners.

Where two countries have similar market share, the outcome is more likely to be that of the
familiar ‘prisoners’ dilemma’, in which both parties gain if a cooperative outcome can be
enforced. Repeated plays are likely to lcad to a cooperative solution as players leam to trust
one another. Such an outcome is not likely here, as country A’s tariff-enhanced payoff is
superior to any benefits it would obtain if it chose free trade.

The iilustration given here relates to just iwo countries and two possible decisions. The
framework can beapplied toany number of players with litle increase in complexity solong
as players act non-cooperatively. Likewise, players may be allowed to set trade barriers at
three or more alternative levels, without changing the intrinsic nature of the game.




The asymmetric trade game is representative of the position of small countries, such as
Australia, in the international wheat trade. There appears to be little Australia can do to
influencethe behaviourof the United States, and itsinfluence over the European Community
seems very limited. Furthermore, it appears that European policies are not greatly influenced
by American behaviour. The US Export Enhancement Program (EEP), for example, does
not appear to have reduced EC export subsidies or market share. US influence may
eventually induce a policy shift within the European Community, as evidenced perhaps by
the imposition of set-asides and by changes currently proposed as a result of the Uruguay
Round, but the pace of change is slow and certainly not as was hoped when the EEP was
instigated.

Cartels

Cartels have sometimes been suggested as a means of increasing the market power of a
group of small countries (particularly following the apparent — atleast in the short term —
success of OPEC in controlling oil production), and as a response to the use of market power
by large importers that restrict their imports (Schmitz, McCalla, Mitchell, and Carter 1981,
p- 35). The management of a cartel presents a policy coordination problem. A successful
export cartel requires agreement between the members on the appropriate total level of
exports, a means of allocating these exports among the member countries, and a means of
controlling orenforcing the agreement. Because the optimum level of aggregate exports and
division between member countries are likely to be different from the standpoints of the
different members, there will generally be incentives to cheat on any agreement reached.
The incentives are particularly strong for producers that have low supply elasticity, lacking
the ability to switch production to other commodities. Cheating may be relatively easy to
detect whenquantity of exports is the relevant variable. Agreements on othertypes of policy
— to maintain a given level of protection of the exporting industry, for example — can be
much more difficult to monitor.

Gardner (1987, p. 334) has noted several practical difficulties with cartels, apart from those
of dividing the output and the detection of cheating. Stockholding is necessary to control
output, and this too must be allocated (Schmitzet al. 1981, p. 129). Substitutability between
commodities, both in production and consumption, may diminish the power of a cartel, If
wheat only were controlled, the consequent increase in production of other grains might
reduce the demand for wheat after a few years. Additionally, there must be some means of
restricting non-member producers from entering the market in response to the increased
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world prices. Finally, importing countries may respond by setting up importer cartels to
redress the balance of market power.

Cartels can take a number of forms. Producer cartels are concerned to maximise producer
welfare, whereas government cartels may also (or instead) be concerned with the welfare
of consumers and taxpayers (ABARE 1989, pp. 133-4) In this paper, government cartels
are considered, with government-applied trade taxes as the policy instrument. Policy
makers are assumed to consider the welfare of consumers and taxpayers, although they may
attach greater weight to thatof the producers. Two possible export cartels are assessed. The
firstincludes Australia, Argentina and Canada; the second includes, in addition, the United
States.

Trade model

In this section a simple non-spatial trade model is presented. The mode! is applied to the
international wheat market in the following section to assess the possible impact of the two
possible cartels on US and EC behaviour.

Consider n countries trading an homogeneous product with linear supply and demand
curves:

D;=0; -pR’
S;=v;+0F

where D; and S; are consumption and production in country i, P4 and PS are prices paid by
domestic consumers and received by producers, and a, 3, Yand 3 are non-negative demand
and supply parameters. The parameters are derived from the quantity, elasticity (Ef L Ef)
and price data (see table 2).
With no change in stocks, the market clearing equation is

2H(D;-5)=0

The free trade price, at which P4 and PS equals P¥, is

Pl =33 a; - 1) Z1(B; +6))




With trade taxes, the world price, P¥, becomes
P* =Pl ~S}BT + 5TV Z1(Bi+ )

where
7 =p-P
=P -P”
National welfare for country i is the sum of consumer surplus CS;, producer surplus PS;,
and tax revenue, TR;, which may be either negative or positive. An export subsidy, for
example, provides negative revenue. The various components can be weighted according
to the preferences of policy makers. Welfare is therefore

W= wiccsi + wipP S; + wigTRi

where wic, wip and wig are the welfare weights relating to consumers, producers and tax-
payers respectively. The weighting of the welfare function in this manner is by now a
common formulation, and examples of its use can be found in Sarris and Freebaim (1983)
and Paarlberg and Abbott (1987).

The various components of welfare can be represented as

CS; =D} 12B;
PS;=(S} -y} 128;
TR, =T7D, - TS,

If policy makers are setting policies in order to maximise national welfare, the tax levels can
be found by differentiating W; with respect to 77 and 7;° and setting the partial derivatives
equal to zero. These first order conditions can be generated for each country. Itis found that
optimal taxes in country i are a function of parameters and taxes in all countries. By solving
simultaneously, a set of Cournot-Nash equilibrium policies can be obtained. (A detailed
explanation of the solution procedure is not necessary here. It can be found in Vanzetti and
Kennedy (1988).) Thisis the outcome of a pon-cooperative trade war, inwhicheachcountry
sets its policy so as to maximise its own welfare, taking into account the interactions with
other countries’ policies. A second type of solution is obtained by solving for each country




Separately, setting the taxes of all other coungrieg at zero. This gives the optimal leve]s of
tax in the absence of retaliation,

presented here illustrates how the mode] works. Though the numbers are broadly indicative
of the situation in the wheat trade in one Particular year, (he simplistic nature of the mode]
limits jts usefulness for policy prescription, chenhelcss, itmay provide Some guidance to
the areas in which further refinement of the model may be profitably undertaken,

Following presentation of the data, a free trade solution for imports and €xports is shown,
which provides » baseline welfare position, Optimal taxes without retaliation are then
presented for Jater comparison with the ‘trade way’ (non-cooperayi ve) solution, ix which
retaliation is assumed, From the taxes actually applied in one recent year, revegled welfare
weights are estimated, Using these weights, the hon-cooperative equilibrium whep there is
acoalition of minorexporters iscompared with the fully non-cooperative solution, Finally,

taxes for the OECD countries in the analysis are deriveq from producer and consumer
subsidy equivalents angd refer to 1988 (OECD 1990). The taxes for Argentina were




Reglon Demand Supply Trades P P B B

Mt Mt Mt USSh USSA
European Community 70 90 20 189 214 35 20
United States 45 84 -38 12~ 156 20 .15
Argentina 5 9 -4 120 120 A2 05
Augstralia 5 17 -11 165 16 .10 .10
Canada 11 23 -12 197 144 17 .10
Japan 6 0.7 5 n 203 A0 22
Rest of World 433 349 84 156 156 .10 .15

World price US31564. 2 Imports shown positive.
Sources: Sasris and Freebairn (1983); OECD (1990); ABARE (1991).

average of those used in the Sarris and Freebairn study, which has 21 regions rather than
the seven used here.

Results

Trade liberalisation

If all countries removed trade barriers, and producers received and consumers paid the
world price, the resulting free trade equilibrium would be as shown in table 3.

The free trade world price is US$170/t, compared to a base value of US$156/t. Total trade
(excluding trade between members of the Rest of World group) falls from 84 Mt to 81 Mt.
Thus, liberalisation diminishes trade volumes. EC exports fall from 20 Mt to 14 Mt, while
those of the remaining exporters, including Australia, actually rise marginally. These
changes reflect the stimulation currently given to production by the high domestic prices
in the European Community and, to a lesser extent, the United States, and the relatively low
assistance provided in Australia.

The use of linear supply and demand curves leads to overestimation of the welfare changes
in response to large policy shifts. Changes in welfare calculated for small changes in prices
and quantities are a more useful indicator of the impact of a policy. The welfare figures
shown merely serve as a benchmark for later comparisons.
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Table 3: Free trade solution
Reglon Demand Supply Trade cs PS  Welfare
Mt Mt Mt USs$b USSb USs$H
European Community 73 87 -14 40.777 12410 53.187
United States 44 83 -39 22875 12.766 35.641
Argentina 5 9 -4 0.578 1.459 7.239
Australia 5 17 -12 4230 2.733 6.963
Canada 11 23 -12 7.487 3.562 11.049
Japan 6 1 6 3.029 0.110 3.139
Rest of World 428 352 76 220.363 56.639 277.002

World price USS$1704. Global welfare US$394.220 billion.

Optimal taxes

Optimal trade taxes without retaliation are shown in table 4. The components of welfare are
given equal weights. The Rest of the World is here assumed to act as a unit. In practice,
though the Rest of the World could cenainly influence prices and policy if it acted in this
way, the divergence of interests among its many importers would make policy coordination
difficult.

Table 4: Optimal taxes without retatiation

Consumer tax Producer tax s

Region ™ r
ussi UsSs$it

European Community -14 14
United States -37 37
Argentina -4 4
Australia -11 11
Canada -11 11
Japan 5 -5
Rest of World 110 -110

= Export tax.
Note: Unitary weights on welfare components, Negative signs indicate subsidies.

10
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Two points are apparent here. First, the optimum tax structure involves setting the same
price for consumers as for producers. This eliminates a source of domestic market
distortion. Second, the welfare maximising policy for an exporting nation in which
censumers, producers and taxpayers are treated equally is an export tax, This is the corollary
of a tariff on the part of importers.

In either case, the tax is non- zezo only if the country has some influence over world prices.
The optimaltaxes, althoughinfluenced by the supply and demand parameters, pr..dominantly
reflect market shares. Thus the United States has thz highest optimal ta>. among the
exporters. If the importers in the Rest of the World could coordinate thei- policies, they
could optimally impose a substantial import tariff of $110/t.

Where market power exists, it is unlikely that retaliation would not occur. Furthermore,
most traders would realise this and take it into account in setting policy. The effect of
retaliation can be seen by calculating the Cournot-Nash solution. This is presented next.

A non-cooperative export trade war

Table 5 shows the optimal trade taxes following a trade war between exporters — that is,
the Cournot-Nash solution {T*). For simplicity, importers are assumed to follow a free trade
policy. The Rest of the World is assumed not to set taxes or tariffs but to consist of

Table 5: Cournot-Nash equilibrium export taxes, and observed

taxes
Observed

Region T*a ™ 7

USsit USsi ussh
European Community -15 58 -33
United States -38 0 -16
Argentina -4 -36 36
Australia -11 0 -8
Canada -1l -13 —40

Negritve signs indicate subsidies. a Unitary weights on welfare components. Optimal taxes are
therefore equal and cpposite for consumers and producers; the negative signsindicate domestic price
below world price.

n



independent, competitive price takers. The trade taxcs actually in force in 1988 are shown
for comparison (79 and T%).

The most interesting aspect of these results is that the assumption of retaliation from rival
exporters has very little effect on the optimal tax. The internaticnal impact of a tax is exerted
via the world price. The optimal taxes for each country have little impact on the world price
and hence on the optimal taxes for other countries.

If it is assumed that thé actual taxes are a Cournot-Nash solution, the implied welfare
weights can be calculated. They are shown in tabie 6. If all countries set taxes at the optima
shown in table 5, all the weights would be unity. Deviations from unity reflect policy
preferences for or against particular groups. From tables 5 and 6 it is evident that levels of
trade tax in a Cournot-Nash solution are highly sensitive to welfare weightings.

The observed taxes differ quite significantly from those which would be optimal with equal
welfare weightings, and the calculated welfare weights reflect this. The weight on producer
surplus is greater than unity for all exporters except Argentina, implying that producers are
favoured by policy makers in these countries. Consumers and, to a lesser extent, taxpayers
provide this support.

Table 7 provides more detail on the welfare and trade effects of the unitary-weighted
Cournot-Nash solution for exporters in comparison with free trade (table 3). Domestic
prices for exporters are in general lower than the free trade level (US$170/t) because of the
export tax. The world price is higher, and as a result trade flows are down by about 7 per
cent overall: by 10 per cent for the United States, but almost unchanged for Australia. As
a result, welfare levels in exporting nations are increased, with consumers and taxpayers

Table 6: Exporters’ estimated welfare weights

Region We wp wg

European Community 913 1.096 990

United States 951 1.057 991

Argentina 1.020 974 1.006

Australia 992 1.010 998

Canada 986 1.029 985
12




Table 7: Trade and welfare effecis of Cournot-Nash export taxes, and comparison with
free trade

Changes relative to
free trade
Region Price Welfare Trade Welfare
Ussi USS$b % %
European Community 163 53.293 -10.6 0.20
United States 141 35.887 ~-104 0.69
Argentina 174 7.278 1.1 0.54
Australia 168 7.062 -03 144
Canada 167 11.153 0.6 0.94

Unitary weights on welfare components. World price US$179/t. Global welfare US$394.132 billion.

gaining at the expense of producers. Importers’ welfare (not shown) is lower and global
welfare is marginally lower, than under free trade. Note that this result has been obtained
under the simplifying assumption of no retaliatory (or indeed, any) trade taxation by
importers.

Cooperative solutions for exporters

Small traders have little bargaining power, by virtue of their low market share. This is
reflected in the low optimal export taxes found for Argentina, Australia and Canada. To
assess the scope for increasing market power by cooperating with other exporting countries,
cooperative solutions were obtained by horizontally aggregating demand and supply curves
across a number of countries and treating that bloc as one trader. Aggregating the supply
curves is straightforward, but a simple addition of individual country demand schedules
results in a kinked demand curve unless they coincidentally share the same price intercept.
This creates a problem, because itis not possible to estimatie optimal taxes using the method
described here if the demand curve is nonlinear. To circumvent this problem, the quantity
intercept parameter, o, for the bloc was set at the simple summation of the individual as,
and a slope parameter B was found (by numerical iteration) such that the consumer surplus
for the bloc is the sum of the consumer surpluses of the individual members.

Three-member cartel
Australia, Argentina and Canada are assumed to cooperate and behave as a cartel, while
relations between the United States, the European Community and the cartel remain non-

13



cooperative, and importers impose no trade taxes. The Cournot-Nash cartel solution with
equally weighted welfare components is shown in table 8.

In this solution, trade volumes decrease and exporter welfare increases in comparison with
free trade. As would be expected, although the trade volume changes are guite significant,
the welfare gains are comparatively small. Global welfare falls.

Welfare weighted solution

The unitary weighted cartel solution presented in table 8 is quite different from an outcome
in which policy makers have preferences as 10 sectoral welfare. Such a solution, using the
inferred weights given in table 6, is shown in table 9. For the cartel, the weights are
aggregated across member countries. The weight on consumer surplus is an average of the
individual wes weighted by consumption; similarly, that on producer surplus is an average
weighted by production. The weight on taxpayers welfare s a residual derived from the
condition that the three weights sum to three.

The results are very dependent on the these cartel welfare weights. The procedure of
averaging welfare weights highlights the difficulty of allocating benefits among the various
cartel members, for each of whom an alternative policy would be more appealing. In 1988,
for example, Canada had a high weighting for producers whereas Argentina gave a high
weighting to consumers.

Table 8: Cournot-Nash solution with three-member cartel, and

comparison with free trade
Changes relative to
free trade

Region " a Trade Welfare

US$h % %
European Cominunity -15 ~9.5 023
United States -38 -10.1 0.79
Cartel ~27 -3.1 1.00

Unitary welfare weights. Woeld price USS1794. Cantel welfare US$25.502 billion. Global welfare
US$394.123 billion. a Negative sign indicates domestic price below world price.

14
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Table 9: Three-member export cartel solution with weighted welfare functions

Changes relative
to free trade
Region ™ ™ Trade Welfare
US$/t USS$h % %
European Community 57 ~-33 49.0 -0.61
United States -1 -~15 04 -1.08
Cartel -33 1 -34 -1.08

World price US$1604. Cartel welfare US522.977 billion. Global welfare US$394.053 billion.

Given policy makers’ preferences favouring producers, an export tax of $1/t (rather than the
export subsidies now prevalent) is optimal for the cartel. The cartel’s exports are 27 Mt,
marginally higher than the aggregate of the individual member countries in the non-
cooperative trade war solution. Cartel welfare measured in conventional terms (with the
components equally weighted) falls 1 per cent from the free trade benchmark. By contrast,
cartel welfare under a policy which is itself based on unitary weights is 1 per cent above the
free trade level. This indicates the welfare costs, measured in conventional terms, of
following preferential rather than non-discriminating policies.

Four-member cartel

A three-member cartel among the less powerful exporters thus appears to have little impact
on the welfare accruing to the member countries. An alterative possibility is a cartel which
includes the United States. This is effectively a trade bloc opposing the European
Community. The four-member cartel solution tariffs with unitary weights are shown in
table 10.

The addition of the United States to the cartel does not appear to strengthen its position. The
cartel now imposes an export tax of US$65/t, compared to US$27/t for the three-member
cartel, and its welfare is 1.03 per cent higher than the free trade benchmark, compared to
1.00 per cent in the three-member case. Cartel welfare is marginally higher, at US$61.502
billion, than that of the three-member cartel plus the United States (US$61.424 billion).
Clearly, the distribution of welfare gains between the various member countries is
important.

15




Table 10: Four-member export cartel solution, and comparisun

with free trade
Changes relative to
free trade
Region ™ Trade Welfare
USsh % %
European Community -17 -25 040
Cartel -65 -14 1.03

Unitary welfare weights. Woeld price US$1854. Cantel welfare US$61.520 billion. Glubal welfare
US$393.903 biluon.

Sensitivity analysis has been performed with respect to elasticities, but is not reported here.
Because of the linear nature of the model, changing the elasticities affects the magnitudes
of the optimal taxes and welfare levels.It does not, however, qualitatively affect the results.
This conclusion holds even for the most sensitive parameter, the Rest-of-the-World import
demand elasticity.

Implications and conclusions

Several implications can be drawn from the above theoretical and numerical results. First,
because of the conflicts involved in trade relations, game theory is a suitable method of
analysis for international trade issues. Both multilateral and regional negotiations lend
themselves to this form of analysis.

Contrary to the commonly observed policy of export subsidies, the optimal policy for
exporting nations with the ability to influence world prices is to tax exports. Taxes, rather
than subsidies, are the counterpart of tariffs on imports in that they push the world price in
the direction favourable to the trader.

Trade taxes and subsidies have relatively small effects on overall welfare, from a national
perspective, but have significant distributional effects. Producers are made worse off by
export taxes. To obtain producer support for such a policy, some form of compensation or
side payment may be necessary.

16




Although free trade is globally optimal, some countries gain from trade barriers, even when
other countries retaliate. Thus, international trade, in wheat at least, appears to conform
more closely to the asymmetric type of game for which there is no cooperative solution.
Retaliation, in the form of other exporters setting optimal taxes, has little impact on the tax
that would be optimal for any one country. This resuit would not necessarily hold if
importers also impose taxes, rather than following a free trade policy as has been assumed
here. A multi-commodity analysis would also modify these results, as countries with market
power in one commodity do not have it in all.

Cooperation is necessary for the optimal functioning of a free trade system, as many
countries have incentives to ‘free ride’ by imposing disguised trade barriers. Intervention
measures therefore need to be transparent, to ease the negotiation of their reduction.

The numerical results need to be interpreted with some care, given the simplistic nature of
the model and its application to just one year's data. The conclusions derived from the
numerical analysis may not necessarily be readily transferable to other years orcommodities.
Perhaps the main conclusion implied by the analysis is that the formation of a cartel is
unlikely to bring substantial benefits to small exporters such as Australia. This applies even
toacartelincluding large exporters such as the United States. Furthermore, withinacountry
the distributional impacts of an export cartel are detrimental to producers. Some of the
possible benefits to the cartel members would also be dissipated by dynamic effectsignored
in this analysis — in particular, an increase in supply by non-member countries in response
to higher world prices.

Espousal cf free trade is a means of encouraging other participants to move toward 2
cooperative outcome. One such approach involves attempting to change the weights which
other countries’ policy makers attach to the components of their welfare functions.
Australia has taken this approach by showing that EC and US policy objectives could be
achieved in a more efficient manner (BAE 1985; ABARE 1989).

In this paper it has been shown that trade conflicts and strategic interactions can be analysed
using game-theoretic models. The use of variable welfare weights provides a workable
rationale for export subsidies, allowing the apparent preferences of policy makers to be
measured. Optimal policies were found to be only marginally affected by retaliation, and
hence the formation of various coalitions between non-EC exporters is unlikely to have a
significant impact on the policies of the major players.

17
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