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Abstract 

 

This dissertation does take a look at the frequently discussed issue of export subsidies. It 

reviews them in the classical situation of perfect competition and analyses thereupon possible 

situations in which export subsidies are beneficial for domestic welfare, based on the imperfect 

competition framework of Brander-Spencer model. After replicating their original results, this 

dissertation shows that the assumptions of increasing returns to scale and risk aversion in the 

presence of random supply shocks enhance the government’s incentive to subsidise the 

domestic exporting industry. The solely algebraic analysis focuses mostly on methods of 

comparative statics and examines the effects of a subsidisation on various variables.  

 

Diese Arbeit befasst sich mit dem vielfach diskutierten Thema der Exportsubventionen. Sie gibt 

einen Überblick über die klassische Sicht der vollständigen Konkurrenz auf sie und analysiert 

mögliche Situationen, in denen Exportsubventionen, basierend auf dem Brander-Spencer-

Modell, vorteilhaft sind. Nach der Replikation ihrer ursprünglichen Ergebnisse wird gezeigt, 

dass steigende Skalenerträge und Risikoaversionen in der Gegenwart von Angebotsschocks den 

Anreiz für Regierungen erhöhen, den inländischen Export zu subventionieren. Die rein 

algebraische Analyse basiert größtenteils auf Methoden der komparativen Statik und 

untersucht den Einfluss der Subvention auf verschiedene Variablen.  
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1. Introduction 

 

Centuries of technological, cultural and historical development have made the global economic 

network of today’s world narrower and tighter than ever before. Life in 21st century consists of 

being a global citizen and enjoying living conditions often maintained by goods obtained 

through international trade. But in spite of cosmopolitan attitudes, economies rather stay 

competitors than allies and multinational enterprises still try to obtain the greatest market 

shares. In this world of global rivalry in politics and business, a correct understanding of the 

mechanisms in international trade is crucial and necessary for every policy maker.  

This is why in those centuries the further development of international trade theory and the 

research on it has been a central discipline in economic science, from Ricardorian comparative 

advantage to Obstfeld’s studies on global imbalances. The view on certain instruments of trade 

policy and its general methods have been a topic of discussion ever since. In the beginning, free 

trade economics had been mostly a reaction on European mercantilism, mainly supported by 

major economists like Adam Smith and David Ricardo. It was Ricardo, who once wrote: “Under a 

system of perfectly free commerce, each country naturally devotes its capital and labour to such 

employments as are most beneficial to each.” (Ricardo, 1817) These economists had identified 

international trade as a reason for a flourishing economy, taking examples from the great 

ancient cultures of Rome, Greece, Egypt, India and China. (Smith, 1776) From there on, free 

trade ideas have been opponent to especially protectionist ideas, which state that economic 

policy should rather support domestic industries than to throw them to the lions of 

international competition. With the rise of neoclassical economics, free trade had become a 

commonly accepted fact throughout 20th century, in which great scholars of international 

economics like Bhagwati have been advocating it. In the broadly acknowledged and famous 

manifesto of Nobel prize winner Paul Krugman “Is Free Trade Passé?” (1987) he states: “If there 

were an Economist's Creed, it would surely contain the affirmations 'I understand the Principle of 

Comparative Advantage' and 'I advocate Free Trade'.”  

However, within the last 30 years economists have begun to raise questions concerning the 

universality of free trade’s dominance of over protectionist structure. These questions have 

been directed to both normative and positive analysis, i.e. if free trade policy should be adopted 

and if it will be adopted. Concerning the normative question, most economists are still conveyed 

of free trade’s dominance, though increasingly often other opinions have been voiced too. For 

example, Cambridge lecturer Ha-Joon Chang writes about today’s policy of free trade: “We can 
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only conclude that the rich countries are trying to kick away the ladder that allowed them to climb 

where they are. It is no coincidence that economic development has become more difficult during 

the last two decades when the developed countries started turning on the pressure on the 

developing countries to adopt the so-called “global standard” policies and institutions.” He further 

states that free trade is definitely the optimal policy derived within a static context, but, when it 

comes to dynamics, free trade could prevent industries in underindustrialised countries from 

developing. (Chang, 2002) 

In the case of the positive question, today’s economists have mostly accepted that in certain 

circumstances economies might have unilateral incentives to break the creed of free trade. 

Krugman (1987) explains: “Free trade is not passé, but it is an idea that has irretrievably lost its 

innocence. Its status has shifted from optimum to reasonable rule of thumb. There is still a case for 

free trade as a good policy, and as a useful target in the practical world of politics, but it can never 

again be asserted as the policy that economic theory tells us is always right.” Imperfect 

competition and increasing returns to scale have been identified as the main sources for that. 

(Krugman, 1987) 

The economists Barbara Spencer and James Brander, both Asia Pacific Professors at University 

of British Columbia, achieved a major breakthrough in the analysis of protectionist policy in 

markets with imperfect competition through their research. They developed a framework for 

trade policy analysis in oligopolistic markets and proved thereby that under specific 

circumstances a government might have an incenetive to subsidise national exports. In this 

context they coined the important term ‘strategic trade policy’, which they define as follows: 

“Strategic trade policy refers to trade policy that affects the outcome of strategic interactions 

between firms in an actual or potential international oligopoly.” (Spencer & Brander, 2008) 

Hence, strategic trade policy aims to analyse how governments can influence international 

markets strategically to achieve short or long time benefits. This analysis is mainly based on 

game theoretic and / or industrial organisation approaches. One of the first and major 

applications of Brander and Spencer themselves was the topic of export subsidies. Spencer & 

Brander (1983) examined whether export subsidies can help to coordinate in R&D games while 

Brander & Spencer (1985) took a broader and more generalised look at export subsidies in 

international oligopolies. 
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1.1 Motivation 

If one adopted a hard-line neoclassical perspective he would never raise a question concerning 

export subsides. As it will be referenced in the following chapter, within the neoclassical 

framework of perfect competition an export subsidy instead of an import tariff does not make 

any sense at all, since it only shifts domestic capital in form of sovereign budget to a foreign 

economy and raises the domestic price for the exported good. This is the acknowledged opinion 

in most undergraduate textbooks. Therefore, economists and lecturers that do not have a focus 

on international trade do often fail to explain the existence of export subsidies.  

However, reality shows a different picture: Major economies and political global players like the 

EU and the US have not been scared of using export subsidies at all. During the 1980s and 

1990s, the EU spent up to 10 billion Euros each year on agricultural export subsidies as part of 

the Common Agricultural Policy (CAP). The budget comes from the so called first pillar of CAP, 

dedicated to the support of agricultural production. Until 2009, the CAP expenditures for 

agricultural export subsidies dropped down to 649 million Euros; nevertheless, this remains a 

very high level. These export subsidies helped the EU to become one of biggest exporters of 

agricultural goods. (Reichert et al., 2011)  

Indeed, agriculture is still one the most important sectors, since it is the basis for world 

nutrition. And thus, it is still a heavily discussed issue, both economic and technological. The 

importance of developments in this field can be easily understood from a look at  

Table 1. It shows the absolute and relative amount of undernourished people in selected 

regions. The data reveals that the lack of food is still an enormous problem for today’s world. 

While in some areas the situation has become less drastic, there are regions where the problem 

of undernourishment worsened over the last 20 years. 

Number (millions) and prevalence (%) of undernourishment 

 1990 – 1992 1999-2001 2004-2006 2007-2009 

World 
1000 919 898 867 

18.6 % 15.0 % 13.8 % 12.9 % 

Developed Regions 
20 18 13 15 

1.9 % 1.6 % 1.2 % 1.3 % 

Developing Regions 
980 901 885 852 

23.2 % 18.3 % 16.8 % 15.5 % 
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Sub-Saharan Africa 
170 200 205 216 

32.8 % 30.0 % 27.2 % 26.5 % 

Western Asia 
8 13 16 18 

6.6 % 8.0 % 8.8 % 9.4 % 

Southern Asia 
327 309 323 311 

26.8 % 21.2 % 20.4 % 18.8 % 

South-Eastern Asia 
134 104 88 76 

29.6 % 20.0 % 15.8 % 13.2 % 

Caribbean 
9 7 7 7 

28.5 % 21.4 % 20.9 % 18.6 % 

 

Table 1: Undernourisment - Overview and Selected Regions [Data from FAO (2012)/ SOFI] 

Hence, agricultural policy is an important issue for policy makers – both for the aim of 

nourishing the own citizens and for achieving maximum profit out of agricultural trade. That the 

latter plays a great role can be seen by taking a look at Figure 1, which shows the amount of 

exported cereals (in tons) of selected regions between year 1990 and 2010. 

 

Figure 1: Export Quantity in Mt of Cereals in Selected Regions [Data from FAOSTAT]1 

                                                             

1 See Appendix: Data Set I 
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The graphs reveal the huge amounts traded on international markets. The overall exported 

quantity has grown by 50% over the last 20 years, although the individual exported quantities 

by different regions and countries differ extremely. For instance, the US has exported 

approximately 20 times the exports of Northern Africa. The data shows that the greatest share 

of total exported cereals has been traded by major economies like the EU, the US and Canada.   

The correct approach for agricultural (trade) policy and its adjustments are therefore a crucial 

question that has to be raised. For a long period of time (and even nowadays), large economies, 

like the US and the EU, have answered that question with a subsidisation of their exports. 

However, this opinion is highly controversial from many points of view. Export subsidies are 

often claimed to be either harmful for domestic economy, governmental budget or those 

countries who reject them or rather fail to have the possibility to introduce them; some claim all 

of that is true. Therefore, an analysis of export subsidies and their effects are an obligation for 

economic science. 

1.2 Outline & Methodology 

After this brief introduction I will start the dissertation with the usual textbook view on export 

subsidies, which is gained by a partial equilibrium model under perfect competition. This leads 

to the result that an export subsidy is nothing but a wasteful governmental expenditure with 

dangerous effects on distribution in society. In the main chapter of this dissertation I will model 

export subsidies under imperfect competition. The general approach used was introduced by 

James Brander and Barbara Spencer and is hence usually called “Brander-Spencer model”. It 

will show how a government can use export subsidies for a so called profit shift by giving the 

domestic industry a competitive edge. The following analysis is completely theoretical, so there 

will be no empirical validation. It uses algebraic methods and differential calculus. After a 

replication of the original results, I will extend the model with the scenario of falling marginal 

costs and random supply shocks. Finally, I will conclude the analysis and give some final 

remarks concerning the validity of the results and the possibility of using it for policy 

recommendations and draw out potential approaches for further research. 
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2. Export Subsidies under Perfect Competition 

 

Perfect competition is probably the most common assumption for basic models – but probably 

also the most questionable one. This part will deal with a simple partial equilibrium model of 

international trade in homogeneous goods between two large2 economies, further called 

domestic and foreign economy, under the assumption of perfect competition. This type of model 

is – though possibly not algebraically – referenced and introduced in almost every student’s 

textbook on introductory international economics (see, for example, Krugman & Obstfeld, 

2002). To preview the commonly acknowledged result, in this model there is no incentive to 

introduce an export subsidy, regardless of any possible classical demand and cost combination.  

Chapter 2.1 will provide the equilibrium under autarky as a benchmark. Chapter 2.2 will 

continue by introducing free international trade between the economies, and Chapter 2.3 will 

examine the consequences of an export subsidy.  

2.1 Equilibrium under Autarky 

As the initial situation, complete autarky will be assumed, i.e. there is no trade between both 

economies and both produce and demand according to their national conditions. In this case, 

the model is generally specified by 

       (2-1a) 

       (2-1b) 

          (2-1c) 

           (2-2a) 

          (2-2b) 

                                                             

2 i.e. the economy’s choices influence the world price  
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               (2-2c) 

where   and    are domestic and foreign prices,      and        are domestic and foreign 

demand and       and        are domestic and foreign supply. (2-1a), (2-1b), (2-2a) and (2-2b) 

define demand and supply in both markets as a function of the price. (2-1c) and (2-2c) imply a 

market clearing equilibrium of supply and demand in both economies. Due to the assumption of 

perfect competition, inverse supply functions equal the marginal costs of production in both 

economies. Comparative statics are omissible in this model, since there are no exogenous 

variables. Figure 2 visualises this in two simple partial market diagrams.  

 

Figure 2: Partial Market Autarky Equilibrium under Perfect Competition with Exemplary Functions3 

It will be assumed that the domestic economy is able to produce the good more efficiently, i.e. 

domestic MC are lower than foreign ones and, therefore, the domestic price is lower in autarky 

equilibrium too (                  
  4. This assumption is necessary because otherwise the 

domestic economy would not be the exporting one, so an analysis of domestic export policy 

would be senseless. Furthermore, like in most classical models, increasing MC are assumed.  

To illustrate the equilibrium, assume a linear demand function and linear marginal costs 

(implying a linear supply function) in both markets: 

          

                                                             

3 The slopes of the curves are arbitrary. Note, that inverse supply and demand curves are displayed.  
4 Extreme structures of demand that would lead to                   

  even though         will be 

neglected, so assume in terms of the below described linear functions that 
 

 
  

  

  . 

foreign market 

EQ 

EQ 

S*(p*) D*(p*) 

S(p) 

D(p) 

p* p 

x y 

domestic market 
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In the context of perfect competition and linear marginal costs,   is a direct measure for the 

efficiency in production.5 To satisfy the assumption that the domestic economy is producing 

more efficiently,   should be greater than   . 

Inserting the linear function parameters into (2-1) and (2-2) yields the equilibrium values for 

produced quantities   and  , the overall produced quantity        and the prices. 

          
  

   
 (2-3a) 

          
 

   
 (2-3b) 

          
    

     
 (2-3c) 

        
   

  

     
 (2-3d) 

           
                   

            
 (2-3e) 

An economy’s welfare ( ) shall be given as the sum of consumer (  ) and producer surplus 

(  ). In the assumed case of linear supply and demand curves this will be 

        (
 (

 
 

  )

 
)  (

   

 
)  

where   and   are the equilibrium quantity and price. Inserting the values from (2-3) yields: 

                                                             

5 Proof see Appendix: Proof I 
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2.2 Free Trade Equilibrium 

Now it will be assumed that both economies do trade without any restrictions. Hence, the new 

model will be given as follows: 

       (2-5a) 

       (2-5b) 

           (2-5c) 

          (2-5d) 

                        (2-5e) 

         ̂  (2-5f) 

Due to the possibility of free trade, a world market for the produced good will be established. 

Since both markets are assumed to be perfectly competitive, the world market will be likewise 

in the absence of transport costs. This is implied by (2-5e) and (2-5f): Market clearing 

equilibrium in the world market is achieved by equity of aggregated demand and supply. Under 

these circumstances, there is an equilibrium world price ( ̂) instead of differentiated prices in 

the two economies. This equilibrium world price will be between the two prices in autarky. 

Figure 3 visualises that by using excess curves, which are defined as supply respectively 

demand beyond autarky equilibrium. 
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Figure 3: Free Trade Equilibrium Implied by Excess Curves in the World Market 

Domestic firms have an incentive to increase the produced quantity (compared to autarky 

equilibrium) to export the good to the foreign economy due to a higher price. Because arbitrage 

is possible, the domestic price will automatically rise until domestic and foreign prices for the 

good are equal. Otherwise, arbitrage profits by simply trading the good between both 

economies would exist, what is impossible in equilibrium. In terms of the above defined linear 

functions this whole process leads to the following world equilibrium: 

 ̂          
   

    

          
 (2-6a) 

    
             

          
 (2-6b) 

Although domestic production increases, there will be less demand for the good because of the 

increase in its price. Therefore, domestic consumer surplus is declining with the introduction of 

free trade while producer surplus rises. Figure 4 shows this. Note that      marks the actual 

demand in the domestic market, while      marks the actual production.  

  

foreign market 

EQ 
XS 

XD 

S*(p*) D*(p*) 

S(p) 

D(p) 

    ̂   

      

world excess market domestic market 
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Figure 4: Welfare and Quantity Effects of Free Trade in the Domestic Economy 

The net effect of international trade on the welfare is clearly positive, illustrated by the shaded 

area in Figure 4: The decline in consumer surplus gets fully compensated by the gain in 

producer surplus. On top of that, the enlargement of production extends social surplus by the 

shaded triangle. In terms of the linear functions domestic surpluses are given by6: 

      
    (

 
 

  ̂)

 
 

                  

                 
 (2-7a) 

      
      ̂

 
     

       

              
 (2-7b) 

                 
                             

                
 (2-8) 

                                                             

6 using that       
              

           and         
    

           

  

PS 

exported quantity 

         

  

         

 ̂ 

          

CS 
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2.3 Introduction of an Export Subsidy 

Now imagine the domestic government wants to subsidise its exports: A firm gets rewarded for 

every unit it exports to the foreign country. What would be the consequences? The national 

firms would expand their production to gain the subsidy. Furthermore, they would not have an 

incentive to sell in the domestic market until an increase in domestic price does compensate the 

opportunity costs in form of the subsidy. Therefore, the domestic price for the good would 

increase, while the foreign one would decrease until both differ exactly by the amount of the 

unit subsidy. Hence, an export subsidy jams a wedge between the domestic and the foreign 

price; so there is no equilibrium world price anymore. Thus, equation (2-5f) of the free trade 

model is now replaced with 

        (2-5f*) 

where   is the subsidy per exported unit. Applying this on the exemplary linear functions yields 

the following values: 

     
              

          
  ̂ (2-9a) 

  
    

              

          
   ̂ (2-9b) 

    
                       

          
      (2-9c) 

The above explanations can now be comprehended algebraically: For any     it holds 

that    
    ̂    . Since        holds if           (what is satisfied because the domestic 

economy is the exporting one)4, an export subsidy increases the overall quantity of the good.   

2.3.1 Effects on Welfare 

The interesting point concerning an export subsidy is its consequence for the national welfare 

as the analysis was mainly directed towards the analysis of optimal trade policy. To do so, the 

partial market welfare analysis introduced in the previous chapters will be used again. The 

effects will be shown graphically and algebraically in terms of the previously defined linear 

functions. To obtain a better understanding, the effects on consumer and producer surplus will 

be analysed separately.   
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Since the domestic price rises with the introduction of an export subsidy, the demanded 

quantity in the domestic market and thereby domestic consumer surplus decrease further. 

Compare the triangles of consumer surplus in Figure 4 and Figure 5. New demanded quantity 

and consumer surplus are given by: 

     
                          

          
      (2-10a) 

    
                              

                 
       (2-10b) 

Both predicted effects hold for every    . 

 

Figure 5: Post-Subsidy Welfare in Domestic Economy 

The effects on producer surplus are counter-directional: Both the subsidy on exports and the 

thereby increased price in the domestic market lead to a higher level of production and 

consequentially to a higher producer surplus. The increase is shown in Figure 5 by the rhombus 

between the old world market price, the new domestic price and the supply curve. 

Algebraically: 

  

        
  

exported quantity 

  

         

 ̂ 

          

CS 

PS S 
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      (2-11a) 

        
                 

              
       (2-11b) 

Again, both predictions prove true for any    . 

To estimate the effect on total welfare, it is necessary to keep in mind that besides the pure 

surplus effect there is an additional effect: The subsidy has to be issued and paid by the 

government and, therefore, has to be seen as additional welfare costs. So, total welfare is given 

by: 

               

where 

   (        )    
 (              )                              

          
 

Since 
    

  
  

    

  
 

  

  
 holds for every combination of parameters that satisfies the previous 

conditions, the export subsidy has a negative effect on total welfare.7 The gains in producer 

surplus cannot outweigh the losses in consumer surplus and governmental budget. This is 

visible to the naked eye in Figure 5: The triangle between the supply curve and the subsidy 

rectangle’s edges is the net deadweight loss of subsidisation. A welfare analysis of the the 

foreign economy would have shown that foreign consumer surplus increases, while foreign 

producer surplus decreases. The net effect on foreign welfare is positive. 

Thus, the domestic government does not have any incentive to subsidise the national industry – 

a subsidy would be nothing else than a waste of public budget. As later parts of this dissertation 

will reveal, this result is simply owed to the assumption of perfect competition: Of cause, it is 

not realistic – especially for markets that are affine to international trade – to generally assume 

a world of perfect competition with rising marginal costs, zero profit conditions and a complete 

absence of arbitrage in international pricing. 

 

 

                                                             

7 An analytical proof is omitted, since a solution is practically only possible under the usage of numerical 
tools. 
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3. Modelling Export Subsidies under Imperfect Competition 

  

The following chapter provides the main model of this dissertation. Its general setting is based 

on the so called Brander-Spencer model of strategic trade policy within the context of Cournot 

competition (see, for example, Brander & Spencer (1985), Spencer & Brander (1983), (2008)) 

and its further developments, especially the approach given by Wong (1997), though 

characteristic assumptions are different to suffice the specific topic. Brander & Spencer (1985) 

has proven that in common duopolistic structures strategically acting governments have 

unilateral incentives to subsidise their domestic industries for increasing the own welfare.  This 

leads – under the assumption of simultaneous acting governments for both industries – to a 

prisoner’s dilemma, in which both governments will subsidise their national firms. The 

following model will partially reconstruct the results and examine the consequences of some 

critical changes in the assumptions of Brander-Spencer that are significant, though not limited 

to the agricultural sector.   

In Chapter 3.1 I will give an overview of the general framework the model is built in. Chapter 3.2 

deals with the model in its initial form (Brander-Spencer assumptions) and examines various 

effects and the optimal subsidy in that situation. Chapter 3.3 analyses changes if falling MC are 

assumed, and in Chapter 3.4 a situation of uncertainty by random supply shocks is developed.  

3.1 General Assumptions and Structure 

I assume a two-staged dynamic game with the following rational players: the government of an 

industrial country (G), the exporting agricultural industry located in that industrial country (IN) 

and the agricultural firms located in the developing country (DE). Both industries are modelled 

aggregately as single firms in duopolistic competition in homogenous goods to each other. 

Think of the produced good as a tradable agricultural product, e.g. wheat or any cereal. In the 

first stage, the government maximises the national welfare by choosing an optimal level of 

export subsidy (  , which becomes common knowledge afterwards. In the second stage, both 

industries play a Cournot game, i.e. they maximize their profits ( ) and (  ) by choosing their 

optimal output quantities without knowledge of the other one. In the following, the industrial 

country will also be called “domestic country”, while the developing country will also be called 

“foreign country”. 
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Figure 6: Game Structure 

The domestic government is assumed to be a simple welfare maximising agent, so no political 

behaviour approaches of new political economy will be taken into account. The welfare   will 

be simply given by the unweighted sum of consumer surplus (  ) and the total profit achieved 

by the firm in both markets less the costs for subsiding ( ). This means both consumer surplus 

and profit are of the same value for the social planner. Furthermore, for simplicity I assume that 

there are no additional costs of governance.  

It will be assumed that the industrial country’s firm has the possibility to sell its produced goods 

( ),( ) on both the domestic and the foreign market, while the firm located in the developing 

country is only able to sell its good ( ) on the foreign market. This assumption is not directly 

related to certain legal issues in international trade, but it is rather assumed to examine the 

general consequences of political power in international economic policy by forcing the 

developing country to the absence of any trade restrictions, while the industrial country itself 

prohibits the import of the foreign good due to protectionism.  

The subsidy   shall be defined as a unit subsidy     on every exported unit  . Initially the 

costs ( ) shall be given by constant unit costs     and     . According to Bardhan (1973), 

this assumption can apply to wheat cultivation. Koopahi et al. (2008) broaden the application 

even to the cultivation of cotton and barley. Nevertheless, this assumption will be adjusted 

when examining further scenarios. Additionally, it is assumed that inverse demands in domestic 

and foreign markets (  ) and (   ) are not a function of each other, meaning the domestic firm 
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can charge different prices in both markets; hence, it is necessary that there is no arbitrage 

between the consumers in both markets, what will be implicitly assumed. Therefore, the 

domestic market can initially be omitted for the incipient analysis of trade behaviour, since it 

does not affect strategic variables under the above taken assumptions and definitions.  

3.2 Comparative Statics and Solution: Constant Marginal Costs 

As a dynamic game, the model has to be solved for a subgame perfect Nash equilibrium (SPNE) 

via backward induction, beginning with the last subgame, i.e. the modified Cournot game 

between IN and DE. Afterwards the government stage can be solved, taking the reaction 

functions of IN and DE as given, finally yielding the equilibrium vector of strategic variables. 

3.2.1 Cournot Subgame 

The subgame consists of a simultaneous maximisation of domestic and foreign profit. Both firms 

are assumed to be in quantity competition, maximising their profit functions, defined as the 

difference between revenue and costs: 

   
   

                                   

   
 

                      

Equating the partial first derivatives to zero leads to the following system of FOCs: 

  

  
           

          (3-1a) 

  

  
             

                (3-1b) 

   

  
             

              (3-1c) 

As mentioned before, if constant marginal costs are assumed, the choice of quantity for the 

domestic and the foreign market is separable for IN, leading to dichotomy in the system of 

FOCs8, so that in this case (3-1a) can be omitted, what will be done in the following.  

Additionally to (3-1b) and (3-1c), the following conditions have to be satisfied: 

                                                             

8 Proof is omitted due to triviality. 
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     (3-2a) 

    

   
    

     
     (3-2b) 

   

    
    

     
     (3-3a) 

    

    
   

     
      (3-3b) 

Conditions (3-2a) and (3-2b) are the SOCs for the maximisation problem. By setting the second 

derivatives of the profit functions less than zero, they ensure that the profit function is strictly 

concave. This is necessary for guaranteeing that a given solution of (3-1b) and (3-1c) is an 

internal profit maximum. The conditions (3-3a) and (3-3b) are very crucial settings for the 

analysis of trade in this model. They imply that an increase in one’s produced quantity leads to a 

decrease in the competitor’s one. Thus, they determine the general downward slope of the 

Cournot reaction functions and imply that the quantities are strategic substitutes, ensuring the 

existence of a unique Nash-EQ for the game. If they were violated, firms would compete in 

quantities that were strategic complements, like they are, for instance, present in price 

competition. Hence, absolutely inverse results of the analysis could be obtained. 

Since   
    for every demand function that holds the law of demand, conditions (3-3) have to 

be considered as the more stringent conditions compared to (3-2). However, these conditions 

are satisfied if inverse demand is not too convex towards the origin. Any linear demand function 

automatically satisfies the conditions because   
     in that case. 

Below, I will begin with general comparative statics of the above given maximisation. At first I 

will determine the effect of a subsidisation on quantities, as they are the strategic variables of 

each firm. This effect can be determined by totally differentiating the FOCs (3-1b) and (3-1c), 

leading to the following system: 
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Define: 

      
     

     (3-4a) 

       
     

     (3-4b) 

         
          

             (3-4c) 

  and    are both less than zero by assumption from (3-3). Note that 
   

    
   and 

    

    
  . 

Hence,   is strictly positive. Under the usage of matrix algebra, the before stated system now 

becomes easily rewritable as: 

[
     

   

         
 ] 

[
 
 
 
 
  

  
 

  

  ]
 
 
 
 

  [
  
 

] 

Solving this matrix equation by Cramer’s rule yields the comparative static reaction of a 

subsidisation (change in  ) on domestic and foreign outputs: 

  

  
          

        (3-5) 

  

  
         (3-6) 

The signs of differentials (3-5) and (3-6) are directly identifiable by (3-4). This reaction on the 

subsidy is quite obvious, since output quantities are strategic substitutes and a subsidy is – so 

far – nothing else than a reduction of domestic costs and shifts the domestic reaction function 

rightwards. Thus, an increase of the subsidy leads to an increase in IN’s output and a reduction 

in DE’s one. Figure 7 shows this effect in a basic Cournot diagram. 
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Figure 7: Cournot Diagram with Pre- and Post-Subsidy EQ under Const. MC  

Using (3-5) and (3-6), the effects of a subsidy on price and profits can now be identified as well. 

For the price I obtain: 

   

  
 

   

  
 ( 

  

  
  

  

  
)         

      (3-7) 

The effect of a subsidy on the foreign price is clearly negative. This is because the total quantity 

on the foreign market rises with a subsidy, since the domestic production expands more than 

the foreign one contracts9. For the profits I obtain: 

  

  
  

  

  
 
  

  
 

  

  
 
  

  
  

  

  
 
  

  
  

  

  
 

   

  
 

   

  
 
  

  
  

   

  
 
  

  
  

Since 
  

  
 

  

  
   from (3-1), 

  

  
    

  and  
   

  
    

 :   

  

  
    

   

  
           

         (3-8) 

                                                             

9 Proof see Appendix: Proof II 
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         (3-9) 

Hence, the domestic profit increases by subsidisation, while the foreign one falls. This is a direct 

conclusion from the reaction of quantities (3-5) and (3-6): Due to the subsidy, DE conquers a 

greater market share by enlarging the production, based on the additional revenues from the 

subsidies. Because the subsidy is common knowledge, IN anticipates DE’s competitive edge and 

lowers its own quantity, since the government commits itself to the subsidy. 

The results achieved so far can be summed up in the following result. 

Proposition 1: Under the assumptions of homogeneous goods, constant marginal 

costs, a non-convex demand and firms competing in quantities, a subsidisation of 

domestic exports leads to an increase of domestic output quantity and profit, 

whereas foreign output and profit decrease. The total quantity of the good 

increases and the price charged for it declines.  

3.2.2 Government Stage 

According to the concept of backward induction, I can now solve the first stage of the game, i.e. 

the domestic government’s choice of optimal subsidy, taking the results of the second stage, 

namely the reactions of domestic and foreign production, as given. As mentioned before, the 

government is assumed to be a welfare maximising agent, and the welfare will be given as the 

unweighted sum of consumer surplus and domestic firm’s profit less the costs for subsidising.  

   
 

                              

The problem can be solved by setting the first derivative with respect to   equal to zero. This 

yields the FOC for the government’s choice. 

  

  
 

   

  
 

  

  
       

  

  
   (3-10) 

Under the current assumptions, consumer surplus is omissible for the maximisation problem, 

since it is only a function of the quantity on the domestic market. As hitherto, the domestic 

market is independent of the foreign one; so a change in the subsidy does not affect consumer 

surplus, hence 
   

  
  . Substitutions from (3-5), (3-6), (3-8) and rearrangements of (3-10) give 

the optimal subsidy: 

      
   

   
  

  
  

  
      

 

         
  

   (3-11) 
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The optimal subsidy is positive for a domestic production greater than zero from the previous 

assumptions in (3-2) and (3-3).  

Proposition 2: A government has an unilateral incentive to subsidise domestic 

exports under the assumptions of Result 1.  

This result has to be explained: Initially, both firms earn profits in the foreign market, according 

to their native cost structure. Because the government is assumed to be acting ex ante, it can 

commit itself to pay an export subsidy to its industry. If this commitment is credible, both firms 

will take this into account when maximising their profit. Since the promised export subsidy 

gives the industrial country’s industry a competitive edge, the developing country’s industry has 

to react and lower its production while furthermore encountering a decline in price. So the 

domestic industry will gain some market shares and – consequentially – profits originally 

belonging to the developing country. Thus, by implementing an export subsidy the industrial 

country’s government is able to divert foreign profits to rise its own welfare. This strategy is 

called “profit shifting” (see Brander & Spencer, 1985). If the government commits itself to the 

optimal subsidy according to (3-11), the firms’ equilibrium quantities equal those ones in a 

Stackelberg game10. Therefore, the optimal subsidy grants the domestic firm a position 

equivalent to a first mover advantage.  

3.2.3 Consequences for Foreign Welfare 

At this point it may be very interesting to examine the consequences of the subsidisation for the 

foreign welfare. The foreign welfare shall be given by: 

                   

The effect of a subsidy on foreign profit is given by (3-9), so the effect on consumer surplus is 

yet to be analysed. Foreign consumer surplus will be defined as 

     ∫   (    )                   

    

 

 (3-12) 

where      is the equilibrium price and      the equilibrium quantity in the foreign market. 

Then, using (3-7) 

    

  
        

   

  
   (  

 )
 
         (3-13) 

                                                             

10 Proof see Gandolfo (1998) 
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Obviously, foreign consumer surplus rises with a domestic export subsidy. This is a quite 

obvious conclusion, since by implementing an export subsidy the total produced quantity 

increases and the price in equilibrium declines. The total change in foreign welfare is therefore 

(under substitutions from (3-13) and (3-9)) given by: 

   

  
  

    

  
  

   

  
       

     
            (3-14) 

The effect on foreign welfare is inconclusive and subject to the exact parameters of demand and 

the levels of production. I will not further examine the conditions that would lead to an either 

positive or negative sign, since this would go beyond the scope of this dissertation and would be 

a topic sufficient for another thesis paper. However, to give a basic supposition, if the level of 

domestic production is exceedingly greater than the foreign one, the effect of the subsidy on 

foreign welfare could be positive.11  

Proposition 3: The foreign consumer surplus increases in a domestic export 

subsidisation, given the previous assumptions. The effect on foreign welfare is 

considered as inconclusive. 

3.2.4 Quantification under Linear Demand 

I will now assume a linear demand structure to yield more concrete results, and to find and 

determine an exemplary equilibrium solution: 

             

                    

Inserting the linear demand function into the FOCs (3-1) and rearranging these equations leads 

to the reaction functions: 

       {

             

  
        

     

  
                   

 (3-14a) 

        {

          

  
            

   

  
                      

 (3-14b) 

(3-14a) gives the best answer of IN on any possible chosen quantity of DE and (3-14b) does so 

vice versa. Figure 7 illustrates that. This best answer is either a positive quantity or zero if the 

                                                             

11 since (3-13)    leads to   
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competitor’s quantity is too high; so – from an algebraic point of view – the fractions given in (3-

12) would become negative and the best answer would be a negative quantity, what is not 

defined.  

The Nash-EQ can be obtained by computing the vector of quantities that yields a 

correspondence in the reaction functions (3-14a) and (3-14b): 

     {

           

  
       

     

 
 

                

 (3-15a) 

     {

           

  
       

   

  
                     

 (3-15b) 

Entering the optimal quantities into the demand and profit functions leads to their equilibrium 

values: 

      
         

 
 

       {

              

  
       

     

  
                    

 

    
   {

            

  
       

   

  
                        

 

Many of the results achieved before are visible to the naked eye under linear demand. The 

equilibrium price, domestic profit and domestic production rise with a subsidy, while the 

foreign profit and price fall.  

The optimal subsidy is obtained by inserting the computed values into (3-11): 

      {

       

 
       

    

  
                                                             

 (3-16) 
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3.3 Comparative Statics under Falling Marginal Cost Structure 

Now I will draw out another scenario. Strategic trade policy and the “new trade theory” are 

based on frictions in markets. As mentioned in the introduction, increasing returns to scale are a 

friction that might let the market look more attractive in terms of strategic behaviour in trade 

policy. (see Krugman, 1987)  The assumption of increasing returns to scale in agriculture is 

indeed controversial, since many researchers found evidence for constant or even diseconomies 

of scale (e.g. Matsuyama, 1992). However, Chavas & Aliber (1993) demonstrate the limited 

existence of increasing returns to scale and general existence economies of scope in agriculture.  

I will modify the model as follows: Assume the production of the agricultural good is subject to 

increasing returns to scale. For simplicity, I will not model that with a specific production 

function but into the cost function. Assume a cost function with the following characteristics:  

              

         

       
      

    
   

           

This means the total costs increase with every produced unit, but the marginal costs for a 

further marginal unit decrease strictly. Because   and   are perfectly homogeneous, the 

domestic costs are a function of merely their sum. Hence, the modified maximisation problem 

for the subgame is 

   
   

                                   

   
 

                        

yielding the new FOCs: 

  

  
             

              (3-17a) 

  

  
           

           (3-17b) 
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               (3-17c) 

Obviously, the new system does not dichotomise anymore, since (3-17a) and (3-17b) are now 

dependent of each other by the non-constant marginal costs. The Hessian of IN’s maximisation 

is given by 

    [
    

         

     ̃    
      

] 

with the determent 

        (    
     )( ̃    

     )       (3-18) 

under the definition 

 ̃    
    

    

Then, the following conditions have to be satisfied in equilibrium: 

(    
     )( ̃    

     )

    
   (3-19a) 

   

   
      

        (3-19b) 

   

   
   ̃    

        (3-19c) 

    

   
      

      
   (3-19d) 

   

    
     (3-19e) 

    

    
       (3-19f) 

(3-19a) to (3-19d) are the SOCs for the maximisation12. They are generally fulfilled if the 

demand falls sufficiently stronger than MC. (3-19e) and (3-19f) are exactly the same conditions 

                                                             

12 (3-19a) is derived from (3-18) 



3. Modelling Export Subsidies under Imperfect Competition 

 

 

28 
 

as (3-3) in the previous scenario and fulfil the same task. I will assume that all these conditions 

do hold in equilibrium.  

 I will now do comparative statics in exactly the way that has been used in Chapter 3.2. Taking 

the total differential of the FOCs (3-15) gives in general the following system: 

|

|

   

   
     

   

    
    

   

    
    

   

    
     

   

    
      

   

    
    

   

   
    

   

    
     

    

    
     

    

   
    

    

    
    

    

    
    

 

By rearrangements and substitutions: 

[

    
          

       ̃     
     

        
      

  

] 

[
 
 
 
 
 
  

  
  

  
  

  ]
 
 
 
 
 

  [
  
 
 

] 

Define13: 

             

The results can again be derived via Cramer’s rule: 

  

  
   (     

      
)(  ̃     

     )    (3-20a) 

  

  
       (  ̃     

     )    (3-20b) 

  

  
      (      

      
)    (3-20c) 

The subsidy affects   and   in the same direction as in the previous scenario, what is not very 

remarkable, since the change in cost structure does not change the basic process of strategic 

substituting. But (3-20c) shows that the export subsidy has an effect on the domestic market, 

since   is increasing in a subsidy. This is simply owed to the fact that, due to the falling MC 

structure, the costs for producing   become relatively less with a higher level of  . Since the 

                                                             

13  is the above given matrix of derivatives. The determinant ‘s sign can be evaluated by (3-19) 
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export subsidy has a positive effect on the exported quantity, it decreases the marginal costs for 

the production of   ceteris paribus and vice versa. This evokes some kind of accelerating 

process, where the expansion of one quantity leads to the expansion of the other one. Figure 8 

shows this effect.  

 

Figure 8: Accelerating Effect on Quantities in Falling MC Structure 

Effects on prices and profits can be determined by (3-17), (3-19) and (3-20): 
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)     

    (  ̃     
     )[(     

      
)    ]    (3-21a) 

   

  
   

 (
  

  
)    

       (      
      

)    (3-21b) 

  

  
  

  

  
 
  

  
 

  

  
 
  

  
  

  

  
 
  

  
  

  

  
     

       (  ̃     
     )      (3-22a) 
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     )      (3-22b) 

Thus, both domestic and foreign prices decline. The domestic profit rises, while the foreign one 

decreases.  

accelerator effect 
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domestic market 
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Proposition 4: A falling marginal cost structure enables an export subsidy to have 

a declining effect on domestic price and an expanding effect on supply in the 

domestic market.  

3.3.1 Welfare Effects and Government Decision 

The results above enable me to examine the effects on welfare and the choice of optimal 

subsidy. Compared to the first scenario, the export subsidy now has an effect on domestic 

consumer surplus, since a falling MC structure affects price and quantity on the domestic 

market. Domestic consumer surplus will be defined likewise (3-12) for the foreign market, so 

(using (3-21b)) its change with respect to the export subsidy is given by: 

   

  
     

   

  
      

       (      
      

)    (3-23) 

Since the domestic price declines in a subsidy, domestic consumer surplus increases. Foreign 

consumer surplus is affected likewise (see (3-12), (3-21a)): 

    

  
           

    (  ̃     
     )[(     

      
)    ]    (3-24) 

The effect on the foreign welfare will be considered as ambiguous again: 

   

  
  

    

  
 

   

  
   

    (  ̃     
     )            (     

      
)  (3-24) 

Governmental choice of optimal subsidy is still given by (3-10), although in this case the change 

in consumer surplus has to be taken into account. Rearranging this term and inserting (3-22a), 

(3-20a) and (3-23) leads to the optimal export subsidy: 
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(3-26) 

From the assumptions of (3-19), the optimal subsidy is still clearly positive, as long as produced 

quantities are greater than zero. Compared to the result from Chapter 3.2, the solution is 

furthermore positively influenced by the effect on   and the downward steepness of marginal 

cost, i.e. the concavity of the cost function.  

Proposition 5: Falling marginal costs increase a government’s incentive to 

subsidise domestic exports through the effect on the domestic market.  
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One of the maybe most controversial elements of these results is that under certain conditions 

the subsidy may be welfare increasing in both countries. This would mean that – from the 

prediction of this model – free trade might be welfare inefficient, clearly contradicting classical 

paradigms.  

3.4 Uncertainty in Domestic Supply 

In the following and last scenario, I will change the view of politics towards the market and 

show that an export subsidy may be used for maintaining domestic economic stability. Assume 

the following dynamic14 scenario: At time t = 0 the government commits itself to the export 

subsidy. At time t = 1 the firms choose their optimal quantities; in terms of agricultural 

production they would for instance plant crops or raise livestock at that time. Because 

agricultural goods cannot be produced ad hoc but have to grow, the actual production (e.g. in 

form of harvest) will not happen before t = 2. Since agricultural goods are heavily subject to 

environmental conditions, assume that there is a random shock in t = 2 that may either be 

beneficial or harmful for the actual supply that can be extracted of the production in t =1. One 

could imagine that after cultivation the crop on farmland could either the partially destroyed by 

adverse weather conditions or benefit from good ones. The distribution of these shocks is 

common knowledge from t = 0, but the actual realisation is not observable until t = 2, so the 

commitments to quantities and the subsidy have to be taken only by expectations. The firms are 

assumed to be risk neutral, while the government is assumed to be risk-averse. This shall be an 

assumption from a political economy consideration: Since agricultural goods are essential for 

feeding the own citizens, there could be harmful effects if their supply sinks below a certain 

level. This could eventually result in voting the government out of office or even unrests or riots. 

These problematic effects of a lack of agricultural goods (or unaffordable prices) have often 

been observable in developing countries during the last years, as e.g. in Egypt, 2008. Therefore, 

the government is assumed to be anxious to ensure a certain supply of agricultural goods.  

The government could now use the export subsidy to maintain a higher production than the risk 

neutral domestic industry would choose on its own. In case the domestic supply was ex post 

lower than the expectations, there would be sufficient production to suffice demand. In case it 

was higher than the expectations, the export subsidy would give the possibility to sell the excess 

production on the foreign market in return for it. Of cause it would be both mathematically and 

economically more adequate to model this scenario in a new environment that would in the 

                                                             

14 The sequence of time is (except for the sequential behaviour of government and firms as before) not 
important for the model, but to provide a better understanding of the basic idea. 



3. Modelling Export Subsidies under Imperfect Competition 

 

 

32 
 

case of IN not ex ante distinguish between a domestic and a foreign quantity, but since that 

would go beyond the scope of this dissertation and results would be harder to compare, I will 

basically use the same environment as before.  

3.4.1. Modelling Supply Shocks and Risk Aversion 

The supply shock shall be introduced as follows: The domestic firm chooses the profit 

maximising amounts of   and  . Thereupon, the supply shock15 occurs and the finally available 

quantity    is revealed. Define 

           (3-26) 

where   is continuously uniformly distributed on the interval        (     ) with 

      .  

I will model risk aversion as additional social costs in the welfare function, depending on the 

government’s risk aversion, denoted by the factor     (a high   means a strong risk aversion), 

and the probability   of not sufficing a critical level of supply. Thus, define: 

             

For simplicity, assume that critical level of supply       is equal to the firms’ chosen quantity 

without subsidisation. This assumption is to some extend reasonable, since one could suppose 

that the firms might produce in some kind of long term equilibrium that is able to suffice         

at least by expectation. Then   is given by: 

     (         )    (                 ) 

Rearrangements and the definition of uniform cumulative distribution function yield the 

following form of  16: 
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The case     can be ignored, because 
     

    
|
   

   by the definition of      . 16  

                                                             

15 For simplicity, the supply shock will be assumed to only affect  .  
16 See Appendix: Derivation I  
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Define     
     

    
     . Therefore, the final forms of   and   are given by: 

                         (3-27) 

                           (3-28) 

Then, the derivative of   with respect to   can be determined: 

  

  
 { 

                                   

  
  

  
 

       

        
              

    (3-29) 

The derivative is less or equal zero for every    . This can be explained in the following way: 

An export subsidy increases the amount of   by (3-20c), like it has been explained in Chapter 

3.3. Therefore,   moves away from        and the probability of not sufficing the critical level 

decreases. A relatively huge subsidy can even accomplish that the interval of    does not cover 

      anymore; thus, in that case the probability would drop to zero, as shown in Figure 9. The 

black bar denotes the area of possible realisations of   . A subsidy, illustrated by the downshift 

of MC curve (see Chapter 3.3 for that process), moves that area rightwards. Depending on the 

shift’s intensity, the area can either still cover        or not, like exemplarily displayed here. 

 

Figure 9: Supply Shocks on Domestic Production - Pre- and Post-Subsidy 

   

   

      

  
      

  

              

               

              

      



3. Modelling Export Subsidies under Imperfect Competition 

 

 

34 
 

3.4.2. Comparative Statics 

Due to the factor of uncertainty, firms will maximise their expected profits. The maximisation 

problem is then given by: 

   
   

                                       

   
 

                           

Because firms are assumed to be risk neutral and due to (3-27), the maximisation problem does 

not differ from the one analysed in the previous chapter17.  Hence, conditions and comparative 

statics results (3-17) to (3-24) remain the same, except for the fact that they are now expected 

values. Therefore, I can go on to the government stage.  

The welfare function is given by 

            

The FOC for the optimal subsidy can then be derived by setting the first derivative with respect 

to   equal to zero: 

  

  
  

   

  
 

  

  
    

  

  
  

  

  
   (3-30) 

Substitutions from (3-23), (3-22a), (3-20a) and (3-29), and rearrangements of  the FOC (3-30) 

lead to the optimal subsidy under risk aversion18: 
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17 Proof see Appendix: Proof III 
18 Note that for simplicity in presentation, the case        is not specified explicitly in the second term 
and every following one.  
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Because of (3-19) and (3-29), the optimal subsidy is again positive for any positive values of 

produced quantities. Now I can derive the influence of given risk parameters on the optimal 

subsidy. Comparative statics results (by partial differentiating (3-31)) yield the following: 
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Proposition 6: In a situation of random supply shocks, the optimal subsidy for a 

risk-averse government increases with the level of risk aversion and critical 

supply. 

Both derivatives are strictly positive (until       ). As explained above, the export subsidy 

decreases the probability of dissatisfying the critical level of supply. Consequently, a 

government that is more averse to risk will choose a higher subsidy, proven by (3-32a). 

Furthermore, if the critical level of supply increases, the necessary subsidy has to rise ceteris 

paribus, proven by (3-32b). Thus, it is proven to be possible to use an export subsidy for 

maintaining economic stability in terms of averting the lack of agricultural products in the 

domestic economy. The government can indirectly enforce an excess supply by subsidising.  

Nevertheless, a few things should be remarked straightforwardly: Firstly, this concept is 

certainly part of political calculus. The EU for instance had been founded for both economic and 

political reasons: One of its obligations was definitely to secure peace on the European 

continent, and one part of this peacekeeping is fulfilled by guaranteeing economic stability in 

the domestic (or in this case continental) area, especially in the subject of nutrition. However, in 

this form the results have only been achieved under the assumption of falling MC, under which 

an export subsidy is beneficially anyway (see Chapter 3.3). Hence, in this model the incentive for 

export subsidisation is not solely political, but it also derives from the general market 

conditions. Secondly, this model and the basic environment only take a look at two countries, 

while one is furthermore assumed to have a hamstrung government. Assuming that every 

economy acts in this way of provoking an overproduction leads to a global prisoner’s dilemma 

and additionally reveals export subsidies to be rather some kind of beggar thy neighbour policy 

than anything else.  
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The above analysis has shown that the results from a model of perfect competition and a model 

of imperfect competition differ completely. In the classical framework of perfect competition an 

export subsidy is welfare detrimental for the domestic economy. An increase in production gets 

outrun by a drawback for consumers and a waste of sovereign budget. This result can mainly be 

traced back to the indirect assumptions of zero profit and automatically adjusting prices in both 

markets for ensuring the absence of arbitrage. 

In the context of imperfect competition, in form a duopoly, it was possible to prove that an 

export subsidy is able to improve domestic welfare: The subsidy generates a profit shift from 

the foreign firms to the domestic ones by giving the own industry a competitive edge. 

Furthermore, foreign consumers have been shown to benefit from this policy due to a decline in 

foreign price. It was also possible to prove that the assumption of a falling marginal cost 

structure in this context moreover leads to an expansion of production for the domestic market 

and a decrease in the domestic price. Finally, it has been demonstrated that an export subsidy 

can be used to attain domestic stability in a situation of occurring supply shocks: To prevent 

excess demands on the home market, an export subsidy evokes an overproduction of the good 

and thereby lowers the probability of not sufficing a basic, critical level of supply.  

These results basically vary from original Brander & Spencer results, since due to the 

assumption of asymmetry in policy competition the economies do not start a trade war. Because 

the developing country’s government is assumed to be incapable of reacting to a subsidisation, 

the protectionist prisoner’s dilemma does not directly occur. This may be some kind of an 

ethical dilemma, as hypothetical political dominance, forced liberalisation and one-way 

protectionism has shown to be – at least under specific circumstances – superior to a situation 

in that sovereign governments react to each other. (see Spencer & Brander (1985) for that) 

However, there are various points that need to be remarked. To begin with, the results are 

highly dependent on assumptions. Eaton & Grossman (1986) for example has shown that the 

basic results of Brander & Spencer (1985) cannot be reconstructed under Bertrand competition, 

but an export tax was the optimal policy. The change in results based on the fact that under 

Bertrand competition prices are chosen strategically. Since prices are strategic complements, 

firms benefit from an increase in each other’s price, and results in terms of optimal policy differ 

from the ones in a world of strategic substitutes. 
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Secondly, the Brander-Spencer framework does not include policy costs that may be higher than 

the actual benefit from the subsidy. So, for instance there is no consideration of the costs of 

information about firms’ cost structures and demand. Similarly, the model does not take a look 

at the costs of providing the subsidy. Jie (2007), for example, has shown that the result might 

not hold anymore if opportunity costs of public funds are too high.  

Additionally, the general approach of strategic trade policy does have the basic problem that 

they are subject to the Lucas critique: These models do treat the market in a static way such that 

the general conditions are fixed and governments commit to policies within this structure. 

However, it is very likely that basic market structures are affected by that policy; thus, because 

of strategic trade policy a market might transform into another form that has another optimal 

policy. For instance, because of an export subsidy firms could be more attracted towards a 

former oligopolistic market and therefore it might turn into a competitive structure, in which an 

export subsidy is detrimental for welfare. Policy makers should always be aware of these 

rebound effects! 

Furthermore, the achieved results are only valid in a static model. Strategic trade policy, 

however, actually has to be analysed in a dynamic model in order to include dynamic effects, 

which could change or strengthen results heavily. Think of the following: The industrial 

country’s industry might be far more developed than the industry in the underdeveloped 

country. Assume that in the long run, i.e. if built up, the developing country’s industry is more 

efficient than the other one. Now, the industrial country’s government could use an export 

subsidy to protect the national market share and prevent the developing industry from growing. 

Consequently, it would assure profits in the long run.  

This scenario is indeed supposable in the agricultural sector: Think of the fact that through 

centuries of industrialisation the agricultural industry in the EU is much more engineered and 

sophisticated than those ones in most African countries, especially in terms of irrigation and 

machinery. However, it is imaginable that after technical development and industrialisation 

those countries may be able to produce more efficient in terms of costs and / or output, e.g. 

because of a more fertile soil or lower costs of labour. In this case, the competitive edge given to 

the European industry could prevent an enlargement of the production in that African countries 

and therefore possible investments in African agricultural infrastructure and technology. Hence, 

in this case long run total international welfare would definitely be lessened by the 

subsidisation, and – in contrast to the here achieved results – the developing country would 

definitely suffer from the subsidy in the long run.     
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I would consider this to be a major scenario for further research. It would be possible to include 

dynamically increasing returns to scale (either explicitly or implicitly through marginal costs) 

and let the government maximise the present value of national welfare with infinite horizon.  

 

The future of agricultural export subsidies, however, is yet unclear. In early 2013, the EU had to 

discuss the future of Common Agricultural Policy and its budget from year 2014 onwards. The 

member states have decided to avoid controversial export subsidies and to rely more on direct 

subsidies, whose budget has been continuously increasing during the last decade. Nevertheless, 

it should be kept in mind that this reform is not an ethical commitment to free trade, but rather 

it is a reform of the way the market distortion is conducted. Its aim is simply to conquer new 

markets, most of them in form of in the fast growing urban middle class in developing and 

emerging economies. (Reichert et al, 2011) In spite of that, the existence of on-going discussions 

concerning export subsidies proves and illustrates the topic’s practical importance. Further 

research is necessary to investigate the short and long term implications of a decision either for 

or against that controversial trade policy.      
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Appendix 

Proof I 

Assume 

         

where   is the MC slope, hence the additional marginal cost of the production of a further 

marginal unit. The assumption of perfect competition implies: 

                

Hence,  
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. Then it holds 

  

  
   

 

  
     

 

Proof II 

Define       , the total quantity on the foreign market. Then by (3-5) and (3-6): 

  

  
 

  

  
 

  

  
           

                 
       

 

Proof III 

From the definition of risk neutrality it holds:  
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where  ⃗ is the vector of profit determining variables. Thus, 
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Since  [     ]   , this becomes 

   
   

                                   

what is the same as before. Therefore DE’s maximisation problem remains 

   
 

                          

 

Derivation I 
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Since   is uniformly distributed on the interval       , its cumulative distribution has the 

following form: 
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   (3-20c). Negative values for   are ignored. Per definition: 
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Thus, the case  (
      

    
  )    is ignorable. Because all parameters are positive and  
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Therefore,   (
      

    
  ) can be simplified under the usage of maximum function: 
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Data Set I 

Annual exported quantity of cereals in tons from selected regions 1990-2010: 

Region Year 1990 1991 1992 1993 1994 

Canada 23092252 28962673 27594838 23111019 27012695 

European Union 62193490 62567052 73540712 62432784 59095561 

Northern Africa 227683 157900 312043 1154559 519173 

Southern Asia 1396740 2575161 2160523 1966714 2308399 

United States of America 92615939 86863022 90395981 88045388 78382662 

World 226210272 234167770 255141183 235477218 234222286 

  

1995 1996 1997 1998 1999 2000 2001 

21864424 22221542 23732188 21013495 20045259 22885092 21522693 

62635773 58684365 59574540 62769348 69895551 70240603 60910093 

718894 452133 417412 663949 829798 778527 1071664 

8126242 6366773 4262461 7015338 3790475 4928525 8812440 

104188602 92946523 77466494 78755562 91155571 87358247 84226702 

250682045 239566006 247916289 255975672 265454383 273087963 267908743 

 

2002 2003 2004 2005 2006 2007 2008 

14665786 14409451 18984035 18176807 22794890 22784159 21739281 

62651101 65084782 55424223 68773437 67887416 63593676 73801325 

887696 872665 1023386 1379746 1170325 1588826 639817 

12666961 12523104 10451125 9410519 10177797 14784480 10028585 

82204122 78825318 88726192 82149216 90013521 99980893 93974271 

281663653 274480022 275445519 291384673 300800543 319660802 318332078 

 

2009 2010 

23256358 22774098 

83039308 89013039 

914727 501678 

8350096 10372312 

77101611 86955975 

330201430 339846075 

 

Source: Statistics Division of Food and Agriculture Organization of the United Nations (FAO). 

http://faostat.fao.org/  
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