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Summary 
 

Budgetary concerns and pressure to liberalize the agricultural markets of the European Union have 

led to significant reforms of the Common Agricultural Policy. With respect to the European dairy 

sector, these reforms include the reduction of import tariffs, exports subsidies and intervention prices 

for dairy products, the abolition of milk production quotas in 2015 and the introduction of decoupled 

compensatory payments to farmers. Numerous studies have quantified the effects of the renewed 

policy arrangements for producers, consumers and taxpayers both within the EU and in the rest of the 

world. However, these studies generally assume perfect dairy markets, which, given the variation in 

size, structure and economic importance of sectors across the EU, seems implausible in a number of 

regions. The main research objective of this study is therefore to investigate the effects of milk quota 

abolition, world market price changes and gains in production efficiency resulting from these reforms 

for three stylized regions within the EU (reflecting the Netherlands, United Kingdom and Romania).  

Analysing the trends that emerge from other studies that have assessed the impact of dairy policy 

reforms, one can conclude that EU production is likely to increase, causing the milk price to drop. 

Given the inelasticity of demand for dairy products, the lion’s share of the increase in production will 

be exported, which will lead to a drop in world market prices. The overall social welfare effects of the 

reforms for both the EU and the rest of the world are generally predicted to be positive, although their 

size and distribution depends on the conjunction and depth of the underlying policy changes as well as 

the trading position of the regions concerned. 

The empirical model developed for this study includes Cournot’s model of oligopsony and 

incorporates the production of raw milk, subject to a quota limit and the production and trade of two 

consumer products (e.g. one fresh and one processed product). In case of autarky and non-binding 

quotas, a situation of oligopsony is modelled in which two firms compete over the quantity of raw milk 

input. The model was applied to three base scenarios and additional scenarios simulated the effects of 

dairy policy reforms. The results show that production in the Netherlands will rise significantly since 

currently Dutch producers are seriously constrained by production quotas. Further, the United 

Kingdom which is geographically relatively isolated and is characterised by an oligopsonistic retail 

market, is projected not to benefit from the effects of dairy policy reforms as trading costs prevent 

foreign competition. Romanian producers are finally forecasted to benefit significantly from enhanced 

production efficiency. However, simultaneously decreasing world market prices may cause them to be 

outcompeted by foreign producers because of the region’s dependency on imports.  
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1. Introduction 
 

The 1992 MacSharry reforms were the first major reforms of the Common Agricultural Policy (CAP) 

since its inception in the 1960s. The main feature of the reforms was a shift in focus towards direct  

payments to farmers, away from market price support measures (Burrel 2003). The policy shift was 

the result of mounting social pressure against the high costs of the CAP and changing social demands 

towards agricultural production. Other sources of discontent with the ‘old’ CAP were the WTO and 

NGO lobbyists. Both demanded the EU to liberalize its trade policies to end the distortion of world 

agricultural markets (Binfield et al. 2004). This paradigm shift had rendered the ‘old’ CAP measures 

obsolete. 

The dairy sector was excluded from the MacSharry reforms and renewed policy arrangements for the 

sector were only agreed upon in 1999 (Agenda 2000). The Agenda was later modified and 

supplemented by the 2003 Luxembourg Agreement and the 2008 Health Check. Most importantly, 

the agreements have introduced decoupled payments into the dairy sector and have decided upon the 

abolition of milk quotas in 2015 (Jongeneel et al. 2010). The package further provides for measures in 

support of environmental goals through cross-compliance conditions and measures to maintain 

agricultural land in ‘good agricultural and environmental condition’. Finally, through modulation of 

farm payments, additional funds are created within the second pillar of the CAP to support rural 

development across Europe. 

Naturally, the agricultural sector’s most important task is the production of safe and affordable food. 

However, with the exception of mainly eastern European economies, the agricultural sector is only of 

minor economic importance to most EU member states. In 2009, the sector only accounted for 1.6% 

of GVA1 across the EU-27 (European Commission; Eurostat). Despite its minor economic role, the 

agricultural sector is important for three main reasons. First, the sector is an important source of 

employment. In 2007, more than 1.5 million people across the EU were employed in agriculture 

(European Commission; Eurostat). Second, the agricultural sector has become an important provider 

of public services through its contribution to landscape maintenance and the protection of wildlife 

habitat. Finally, the sector is important in building and sustaining viable rural communities.  

Many studies (amongst which Patton et al. 2007; Bouamra-Mechemache et al. 2008; Jongeneel et al. 

2010; Kempen et al. 2010) have assessed the impact of policy reforms on the European dairy sector. 

The models used in these studies mostly rely on the assumption of perfect markets. However, the 

structure and economic importance of regional dairy sectors across the EU is far from homogenous. 

Assuming perfect markets is implausible in a number of regions where dairy processing and/or 

retailing is heavily concentrated. Because some players are able to exert market power onto farmers, 

imperfect markets may cause significant regional variability in milk prices. Ignoring the issue of 

market power on the side of dairy processors or retailers may alter the forecasted effects of dairy 

market liberalization of some studies.  

The main research objective of this study is therefore to investigate the effects of milk quota abolition, 

changes in world market prices and gains in production efficiency as a result of EU dairy policy 

reforms for three stylized regions within the EU that are characterized by binding quotas and exports 

(reflecting for example the Netherlands), non-binding quotas, and an oligopsonistic market (for 

example the United Kingdom) and non-binding quotas, a perfect domestic market and imports (for 

example Romania). The analysis focuses on the effects on, amongst more, farmgate milk price, 

domestic demand and supply, and trade. Given the complexity of a thorough quantitative analysis 

however, these scenarios are highly stylized and aim to provide an insight rather than a detailed 

                                                             
1 Gross Value Added (GVA) = Gross Domestic Product (GDP) – taxes on products + subsidies on products 
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empirical assessment of the effects of European dairy policy reforms. These insights may be used in 

existing models to study the most important effects of CAP reforms.  

Further, in a broader context, this study may contribute to the discussion concerning the CAP’s future 

intended role. Whereas initially, the CAP reforms were aimed at providing a safety net rather than a 

protection mechanism against low prices (Jongeneel et al. 2010; Van der Meulen et al. 2010), recent 

food price crises have renewed the attention, among policy makers and other stakeholders, for price 

stabilisation mechanisms. Moreover, Giannakas and Fulton (2000) and Sckokai and Moro (2006) 

argue that only a policy based on a combination of subsidies and quotas will be most effective in 

redistributing wealth through policy intervention. The incorporation of oligopsonistic markets in 

combination with quotas and trade in this study shows the importance of recognizing the existence of 

distorted markets in designing new policy arrangements and may therefore contribute towards 

choosing the optimal balance between various policy instruments.  

This study concentrates on two mutually supportive research questions:  

- What is the impact of EU dairy policy reforms on European dairy producers? 

- What are the effects of relaxing the perfect market assumption on forecasts of the impact of 

dairy policy reforms? 

Several sub-questions are formulated in order to answer the main research questions. With respect to 

the first research question, these are: 

- What is the size, structure and economic importance of the European dairy sector? 

- What are the main policy measures and reforms that affect the EU dairy sector? 

- What are the main results for the dairy sector of studies that forecast the impact of the CAP 

reforms? 

With respect to the second research question, attention is focused on the following sub-questions: 

- Under what conditions do we speak of perfect or oligopsonistic dairy markets? 

- How can an oligopsony be modelled? 

- How does relaxation of the perfect market assumption affect forecasts of EU dairy policy 

reforms? 

The remaining part of this thesis is divided into four additional chapters. Chapter 2 discusses EU dairy 

policy reforms and describes the three regions which are at the centre of the empirical application of 

the model. Chapter 3 provides a concise overview of previous studies that have modelled dairy sector 

reforms and introduces the empirical model developed in this study. Chapter 4 describes the empirical 

simulations that have been applied and presents their results. Finally, chapter 5 provides a critical 

discussion of the study and presents conclusions.  
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2. Case Study Assessment: Dairy Production in Europe 
 

Regional dairy sectors across the EU are heterogeneous in terms of their production volume, trading 

position, employment and other economic indicators such as farm size, production efficiency and 

processing and retailing market segmentation. CAP reforms may therefore have significantly different 

implications, in different regions of the EU. To study the effects of CAP reforms across the EU, the 

model developed in this study will be applied to three regions (the Netherlands, United Kingdom and 

Romania) that vary in terms of their trading position, production efficiency and the degree of market 

power in different segments of the dairy production chain. This section provides a concise chronology 

of past and future CAP reforms and a description of the agricultural and dairy sectors within the three 

case study regions, using the aforementioned indicators.  

 

2.1 CAP Reforms and Multilateral Trade Negotiations 
 

The common agricultural policy (CAP) was put in place in the 1960s, mainly as a response to the food 

shortages of the 1940s and 1950s. Among others, the policy’s objective was to increase productivity 

and to ensure a fair standard of living for the agricultural community (Ritson and Harvey 1997). To 

this end, a system of policy measures was introduced to stabilize and increase farmers’ income 

(Oskam 2000). These measures included import levies and quotas, intervention prices, and direct 

subsidies. The measures, however, distorted trade in agricultural products with non-EU partners, 

which later became one of the principal reasons to reform the CAP.  

The CAP proved very effective in increasing agricultural output, resulting in overproduction of a 

number of agricultural commodities, amongst which dairy. Since many subsidies were coupled to 

production, and exporting excess produce to world markets required large subsidies, the costs of 

overproduction soon posed a major challenge to sustaining the CAP (Moyer and Josling 1990). 

Besides, existing production methods were increasingly seen as wasteful and damaging to the 

environment. Reforms to limit the CAP’s rising costs and accommodate social pressure for more 

environmentally friendly production methods became inevitable. One of the earliest reforms to this 

end was the introduction of milk quotas in 1984 and the introduction of budget ceilings to control EU 

expenditure on agriculture in 1988 (Moyer and Josling 1990). These reforms however, did not 

fundamentally change the nature of the CAP. 

The 1992 MacSharry reforms were the first true reforms of the CAP. Their main aim was to curb 

overproduction and to limit the policy’s costs (Ritson and Harvey 1997). Further, the reforms reduced 

trade barriers which contributed towards accommodating the demands of the EU’s external trading 

partners at the Uruguay Round of GATT negotiations (Tangermann 1998). Finally, the reforms were 

an important step in the preparation of the EU for eastern enlargement (Thomson 1998; Burrell and 

Oskam 2000). Measures included a reduction of price support levels, the extraction of land out of 

agricultural production (set-aside rule) and the introduction of support measures to compensate 

farmers for the consequent loss of revenues. Altogether, these measures were the first step towards 

introducing market forces into the agricultural sector (Ritson and Harvey 1997).  

Although the MacSharry reforms went a long way in reforming the agricultural sector, the reforms still 

excluded the dairy sector. According to Burell (2003) the reluctance to reform the dairy sector shows 

the political sensitivity of the sector to the governments involved. Dairy sector reforms were finally 

agreed in 1999 with the acceptance of the Agenda 2000. The Agenda was later complemented by the 

2003 Luxembourg Agreement. Together, these agreements significantly altered EU dairy policy. The 

policy’s main innovation is the shift away from production support measures, towards measures 
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aimed at improving social welfare through market liberalization and political cohesion within the EU 

(Giannakas and Fulton 2000). 

The reforms have divided the CAP into two pillars. Pillar 1 includes production support measures, 

pillar 2 includes measures for rural development. Following the MacSharry reforms, market price 

support for dairy has been reduced further and previously product specific payments have been 

unified into a Single Payment Scheme (SPS) in 2003. Through SPS, direct, decoupled payments are 

made to farmers to support their income. The payments are subject to cross-compliance conditions, 

which require farmers to meet environmentally and animal friendly production criteria and food 

safety requirements. Through modulation of these payments, additional funds are created to fund 

rural development in the CAP’s second pillar (Hofreither 2008). Finally, the reforms have decided 

upon the abolition of the milk quota system in 2015 (Jongeneel et al. 2010).  

In 2008, the European Commission performed a CAP Health Check. The Health Check aimed at 

assessing the implementation of the reforms agreed in the Agenda 2000 and the 2003 Luxembourg 

Agreement, and to further prepare the EU’s agricultural sector for market liberalization. The Health 

Check also identified ‘new challenges’ within the sector. Most importantly, these challenges are related 

to protecting the environment as well as restructuring the dairy sector (European Commission 2010a). 

Policy measures decided in the Health Check include the abolition of set-aside payments, gradual 

increase of milk quotas as a ‘soft landing’ approach towards the abolition of quotas in 2015, and 

increased modulation of direct payments to fund rural development (COM (727) 2010). 

Finally, in 2009 a High Level Expert Group on Milk (HLG) was established. The group’s aim was to 

recommend suitable policy strategies to smoothen the dairy sector’s transition towards abolition of 

milk quotas in 2015. The group’s most important recommendations reflect the need for the entire 

dairy sector to respond to market driven forces. Further, it proposes measures to increase the 

bargaining power of dairy producers as well as greater transparency of dairy sectors across the EU 

(European Commission 2010b).  

After the conclusion of the Uruguay Round (UR) Agreement in 1994, the latest round of multilateral 

trade negotiations started in 2001 in Doha, Qatar and continued in Cancún, Mexico in 2003. One of 

the key issues in Cancún was agriculture (Reinert 2007) and although the negotiations made 

considerable progress in issues concerning market access, export subsidies and domestic support 

measures, a final agreement could not be reached. Some analysts suggest that the progress made in 

the Doha Round is to an important extent dependent on advancements in CAP reforms (Matthews 

2008) and, subsequently, conclusion of the Doha Round cannot be achieved without additional CAP 

reforms (Hofreither 2008; Herrmann et al. 2010). Negotiations also failed at the latest meeting in 

Geneva in 2008. As a reaction to the impasse in the Doha Round, some countries have resorted to 

bilateral and sectoral negotiations with regional trading partners (regionalism) as a way to continue 

the negotiations and to further liberalize global trade (Herrmann et al. 2011). 

 

2.2 Case Study Description 
 

The model developed in this study is applied to three stylized case study regions. These regions reflect 

the Netherlands, the United Kingdom (UK) and Romania respectively. Table 2.1 provides an overview 

of the relative size of the dairy sector and the number of holdings with dairy cows in the Netherlands, 

the UK and Romania as a share within the EU-27, and the respective average farm size in these 

countries in 2005 and 2007. Also included as a comparison are the remaining five largest cow milk 

producers in Europe. Clearly, the Netherlands and the UK are among the most specialized dairy 

producing members of the EU. Although their share in the total EU output is half that of Germany and 

France, dairy farms in the Netherlands and the UK are considerably larger. In contrast, farms in 
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Romania are amongst the smallest, least specialized farms in the EU but their absolute number is 

much greater. Whereas the UK and the Netherlands together accounted for 2.1% of the total number 

of EU dairy farms in 2007, Romania alone was home to 40.7% of all EU dairy farms.  

 

Table 2.1 Relative size of dairy sectors and farm sizes within the EU on a national level (2005 and 2007) 

  Cow milk production 
Number of holdings with 

dairy cows 
Average farm size 

  (share of total EU27) (share of total EU27) (number of animals per farm) 

  2005 2007 2005 2007 2005 2007 

EU-27 100% 100% 100% 100% 8.8 9.7 

Netherlands 8.0% 8.1% 0.8% 1.0% 63.2 60.8 

United Kingdom 10.5% 9.9% 0.9% 1.1% 76.3 70.3 

Romania 0.8% 0.8% 40.2% 40.7% 1.4 1.6 

Germany 20.2% 20.5% 3.9% 4.1% 37.7 40.4 

France 17.3% 17.7% 3.7% 3.7% 37.5 40.4 

Italy 7.7% 7.8% 2.2% 2.5% 30.2 29.3 

Poland 6.6% 6.8% 25.8% 26.2% 3.8 4.1 

Spain 4.4% 4.4% 1.5% 1.5% 24.0 24.2 

(Own calculations based on: European Commission; Eurostat) 

 

Table 2.2 shows that considerable variation in milk prices exists between countries. Whereas the 

average farmgate milk price within the EU-27 in 2009 was €298.30 per tonne output, farmers 

received considerably more in the Netherlands (€353.80 per tonne) and less in the UK (€277.60 per 

tonne) and Romania (€173.20 per tonne). According to the European Commission (2009) a large part 

of these price differences can be explained by variation in quota rents (as a % of the milk price) across 

countries. Milk prices in the Netherlands, Austria, Belgium, Spain, Ireland and to a lesser extent 

Germany, are driven up because production quotas in these countries are much more restrictive 

compared to Romania and the UK. When production quotas are lifted in 2015, it is expected that 

production will rise most in countries that experience high pre-abolition quota rents such as the 

Netherlands (Kempen et al. 2010).  

 

Table 2.2 Average milk price and quota rents (2009) 

  Milk Price Quota rent 

  (€ per tonne output) (% of milk price) 

EU-27 298.3 15.0% 

Netherlands 353.8 27.8% 

United Kingdom 277.6 3.2% 

Romania 173.2 13.8% 

Austria 281.7 29.9% 

Belgium/Lux. 285.4 27.6% 

Spain 305.9 22.3% 

Ireland 284.2 20.9% 

Germany 313 17.8% 

(European Commission 2009: 29) 

 
The EU-27 is a large net exporter of dairy products. However, not all individual EU member states are 

export oriented as shown in Table 2.3. Romania for example is very dependent on imports to 

supplement its domestic dairy production. Within the UK some regional variation in trade orientation 
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exists. Whereas nationally, the UK is a net importer of dairy products, Scotland, which is 

geographically relatively isolated, is largely self-sufficient (European Commission 2009). In contrast, 

the Netherlands is an important net exporter within the EU. The lion’s share of dairy trade occurs 

between members of the European Union: in 2008 approximately 80% of all exports and 97% of all 

imports was destined for, or originated from, other EU members (European Commission; Eurostat).  

 

Table 2.3 Total trade in dairy* (Jan.-Dec. 2008) 

 
Export Import 

  share of EU-27 Ex/Im Ratio 

EU-27 100% 100% 1.4 

Netherlands 15.0% 8.7% 2.1 

United Kingdom 3.3% 10.4% 0.4 

Romania (s) 0.1% 0.7% 0.1 

* 'Dairy' is the aggregate of SITC subcategories 022-Milk and Cream and Milk Products other than Butter or Cheese, 023-Butter 
and other Fats and Oils derived from Milk and 024-Cheese and Curd. 
(s): estimate 

(Own calculations based on: European Commission; Eurostat) 

 
The economic importance of agriculture, both in terms of employment and Gross Value Added (GVA), 

diminishes as specialization and concentration of production increases. As shown in Table 2.4 

approximately 5.4% of the total EU-27 labour force is employed in agriculture, of which 6% in 

specialist dairying. In the Netherlands and the UK where dairy farming is a highly specialized activity, 

only 1.4 and 1.1% of the national labour force is employed in agriculture respectively. In Romania 

however, the share of the labour force employed in agriculture is significantly larger. In the 

Netherlands, the dairy sector is an important employer, accounting for about 22% of all employment 

within agriculture. These shares are considerably smaller in the UK and in Romania.  

 

Table 2.4 Employment in agriculture and specialist dairying (2007) 

  Agriculture Specialist Dairying 

  % of total labour force % of labour force in agriculture 

EU-27 5.4% 6.0% 

Netherlands 1.4% 22.1% 

United Kingdom 1.1% 8.7% 

Romania 30.0% 3.5% 

(Own calculations based on: European Commission; Eurostat) 

 

Table 2.5 shows the contribution of agriculture and fishing to total GVA in the Netherlands and 

Romania (no data was available for the UK). Also added are the five remaining countries where 

agriculture and fishing contributes most to national GVA. In all these countries, the economic 

importance of the sector gradually eroded from 2007 - 2009. An exception is Romania which saw a 

slight increase in the share of the sector in total GVA. It is expected that with ongoing market 

liberalization, concentration and specialization of agriculture will continue. Therefore, the economic 

importance of agriculture, especially in less specialized countries such as Bulgaria, Slovakia and 

Lithuania will continue to decrease. Romania is again an exception. Because currently milk prices in 

Romania are far below EU average, farmers are projected to benefit from rising milk prices due to 

further liberalization (Kempen et al. 2010). As explained in more detail later, this is important for 

model scenario RO-1.  
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Table 2.5 Average annual fraction of agriculture and fishing in total gross value added 

  2007 2008 2009 

EU-27 1.8% 1.8% 1.6% 

Netherlands  2.1% 1.8% 1.7% 

Romania  6.1% 6.9% 6.6% 

Bulgaria  5.9% 6.7% 5.5% 

Slovakia  4.0% 4.2% 3.9% 

Poland  4.4% 3.7% 3.7% 

Greece  - - 3.3% 

Lithuania  3.9% 3.6% 3.3% 

(Own calculations based on: European Commission; Eurostat) 

 
Finally, limited structural information is available on downstream segments of the dairy production 

chains in the Netherlands, the UK and Romania. From Eurostat (European Commission; Eurostat) it 

is known that dairy processing in the UK and Romania occurs in a rather fragmented industry. It is 

therefore expected that processors do not directly exert market power onto farmers. Although UK 

processors may operate in a competitive market, this is different for the retail industry. The UK retail 

sector for dairy is dominated by one large player (Tesco) and other smaller players. It could therefore 

be theorized that the market power in the retail segment of the dairy production chain in the UK is 

transmitted through the processors and exerted onto farmers (Griffith 2004). Finally, in the 

Netherlands, dairy processing occurs only by a small number of firms, one of which 

(FrieslandCampina) receives the lion’s share of all raw milk produced in the country. However, 

because this region is strongly export oriented, foreign prices are assumed to dominate and this 

prevents firms from exercising market power. More on these issues will be discussed in Chapter 3. 
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3. Modelling Dairy Sector Reforms 
 

Many studies have been carried out to gain insight into the effects of aforementioned dairy policy 

reforms. This chapter provides a bird’s eye view of the general trends that emerge from these studies 

followed by a theoretical discussion of oligopsonistic markets and related models. The last section of 

this chapter describes the empirical model applied in this study and its associated mathematical 

properties. 

 

3.1 Previous Modelling Exercises 
 

Of all the reforms that will be implemented in the coming years, the abolition of production quotas in 

2015 will arguably have the most profound effect on the European dairy sector. Numerous studies 

have quantified the effects of quota abolition and other dairy policy reforms for producers, consumers 

and taxpayers across Europe. In general, one can conclude that the real impact of liberalization will 

depend on the conjunction and depth of the underlying policy changes which include the extent to 

which WTO commitments will be implemented, the height of compensatory payments, the extent to 

which environmental legislation might regionally curb production expansion and possible policy 

responses in other important dairy producing regions around the world (Bouamra-Mechemache et al. 

2002; Bouamra-Mechemache and Réquillart 2006; Kempen et al. 2010). Although a detailed 

assessment of previous modelling exercises is beyond the scope of this study, some general trends that 

emerge from these studies are worth mentioning.  

Bouamra-Mechemache et al. (2002) argue that abolition of quotas without accompanying reductions 

in import tariffs and export subsidies will lead to a net reduction of overall EU welfare. Given the 

inelasticity of demand for dairy products, the lion’s share of the increase in production as a 

consequence of quota abolition will need to be exported. The loss of welfare on the side of producers 

(due to lower farmgate milk prices) and taxpayers (due to increased costs of exports) more than 

outweighs the welfare gain of consumers who benefit from lower consumer prices. Indeed, studies 

that have investigated the abolition of quotas in conjunction with reductions of import tariffs and 

exports subsidies confirm this. These studies generally predict production increases between 2-5%, 

milk price decreases between 8-22% and overall increased net EU welfare (see for example: Lips and 

Rieder 2005; Bouamra-Mechemache et al. 2008; Witzke and Tonini 2008). Despite the positive net 

welfare effect of market liberalization, producers’ income is universally forecasted to decrease as 

increased production cannot compensate lower raw milk prices (Réquillart et al. 2008; Jongeneel et 

al. 2010). The part of producers’ loss of income that may be compensated by direct payments 

naturally depends on the height of these payments (Ooms and Peerlings 2005). Welfare effects in 

regions outside the EU vary depending on the trading position of the region concerned and the size of 

EU import tariff/export subsidy reductions (Bouamra-Mechemache et al. 2002).  

However, these studies mostly assume perfectly competitive markets. As argued before, this 

assumption does not hold everywhere in Europe. The next section delves deeper into the theory of 

oligopsonistic markets after which the empirical model used in this study is introduced. 

 

3.2 Theory of Oligopsonies 

 
When markets are fully competitive, both the suppliers and demanders within that market are price 

takers, i.e. none of the players has any influence on the prices in the market. However, there are 
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numerous situations in which suppliers and/or demanders possess market power because their 

market share is large enough to influence prices. In that case, the price is no longer given, but instead 

becomes a function of the quantity demanded or supplied by one, or a limited number of players. Such 

is the case in an oligopsonistic market, which is a market characterized by only a few demanders of a 

certain good. An individual demander in an oligopsonistic market is said to possess market power. 

The extent to which an oligopsonist can actually exercise market power depends on the elasticity of 

supply, the number of other demanders of the good, the way these demanders interact and the 

competitiveness of downstream segments of the production chain (see for more detail: Pindyck and 

Rubinfeld 2009, pg. 377-378). The dairy sector in some regions within the EU (for example the UK) is 

oligopsonistic since the milk produced and processed by many thousands of firms is demanded by 

only a few retailers. Hence, these retailers can influence the price they pay to farmers by restricting 

their input demand.  

In both competitive and oligopsonistic markets, demanders will match the marginal costs of a certain 

input with the marginal revenue it will generate, to determine the optimal input quantity. In absence 

of market power the average costs of the input equal its marginal costs because the demander has no 

influence on the price of the input. Demanders that possess market power however, face an increasing 

input price with every additional unit they desire since the price in that case is a function of the 

quantity demanded. Consequently, the marginal cost curve of the input lies above the average cost 

curve. Incorporating the impact their demand has on the price of the input, demanders with market 

power will restrict the input quantity demanded, thereby lowering the price below the competitive 

equilibrium. For more detailed explanations and graphical illustrations see Varian (2006, pg. 471-474) 

or Pindyck and Rubinfeld (2009, pg. 373-379). The farmgate milk price and the quantity demanded in 

a situation of oligopsony therefore lie below the optimal price and quantity demanded in a competitive 

market resulting in a net welfare loss for society (Pindyck and Rubinfeld 2009, pg. 379) 

Whereas some production chains in the EU face uncompetitive processing markets, others are 

imperfect at the retail level of the chain. In the UK for example, there are more than 400 processing 

firms, but only few dairy retail outlets, one of which (Tesco) controls by far the largest share of the 

market (European Commission; Eurostat). The effect that an oligopsonistic retail segment has on 

primary producers is largely comparable to the effects of a distorted processing segment, assuming 

processors will transmit at least part of the lower prices they receive to farmers (Griffith 2004). 

Although farmers are usually disadvantaged by distorted segments of the dairy chain, consumers may 

in contrast benefit, since many large retailers use lower milk prices to gain a competitive advantage 

over other retailers by reducing consumer prices for dairy products (Smith 2006).  

 

3.3 Cournot’s Model 
 

One of the most extensively used models of imperfect competition is the model of Cournot, although 

many others also exist. The models vary in their basic assumptions concerning price formation and 

quantity setting and interaction between the players in the market. For an extensive description of 

alternative models of imperfect markets see Tisdell and Hartley (2008, pg. 223-229). Cournot’s model 

of oligopsony is based on the assumption that the input level chosen by one firm does not influence 

the input quantity demanded by the other firms (i.e. the conjectural variation equals 0). Hence, 

competition takes place over the input quantity, rather than its price. In practice however, this 

assumption does not hold since firms in an oligopsonistic market will in fact react to each other’s 

chosen input level. More specifically, in a duopsony for example, one firm will set its input level based 

on the assumed input level of the other firm. If this assumption turns out to be false, it will react by 

adjusting its input level. This reaction is illustrated by reaction functions, in which the input demand 

of one firm is a function of the input level of the other firm. These adjustments continue until a stable 

market equilibrium is reached in which the input level assumed by one firm is in fact realized. See for 
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a graphical illustration of this process Mathis and Koscianski (2002, pg. 456 ) or Friedman (2002, pg 

664).  

A firm with market power exercises its power by applying a mark-up over the price it pays for the 

input: 

                

Where    is the price of the output product,   the costs of transforming the (raw) input into processed 

output and    the price of the input. The mark-up shows the extent in which an individual firm in an 

oligopsonistic market is able to push down the price of the input below the competitively optimal price. 

In case of perfect competition, the mark-up equals 1. For a more extensive description of Cournot’s 

model and detailed quantitative examples see Varian (2006, pg. 490-491), Mathis and Koscianski 

(2002, pg. 449-457) or Estrin et al. (2008, pg 314-323). 

 

3.4 The Model 
 

The empirical model developed for this study integrates various modelling components which enables 

the simulation of EU dairy policy reforms for regions that differ with respect to their trading positions, 

domestic market form (perfect or oligopsonistic) and production quotas. The model balances 

producer supply of raw milk with consumer demand for two products (e.g. a fresh and a processed 

product) and related trade if applicable. Implicitly, the model assumes a one-on-one relation between 

quantities of (raw milk) input and (fresh and processed) output. Since the model is meant to study 

regional effects of dairy policy reforms, world market prices are assumed exogenous, regardless of 

regional production and trade volumes. Finally, the model does not incorporate direct payments to 

producers. Figure 3.1 illustrates the model’s determination of the farmgate milk price.  

Exogenous parameters of the model are: 

  
   World market price product j (j = 1 or 2) 

   Trading costs product j (j = 1 or 2) 

    Processing margin processor i (i = a or b), product j (j = 1 or 2) 

    Quota limit 

  Consumer income 

Import tariffs and export subsidies are not explicitly incorporated in the model, but could implicitly be 

taken into account by varying the trading costs    and    since these act as a margin on top of the 

product price, similar to a per-unit tariff or subsidy. 

Further the demand functions for both consumer products and the supply function of milk are given 

by: 

  
                           (1) 

  
                           (2) 

                    (3) 
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Where: 

  
  Demand product j (j = 1 or 2) 

    Production of product j by firm i (i = a or b and j = 1 or 2) 

   Supply 

   Farmgate milk price 

   Price product j (j = 1 or 2) 

      Slopes of demand and supply equations 

      Intercepts of demand and supply equations 

As will be discussed in more detail below, the model takes into account five situations depending on 

whether or not trade occurs and whether or not quota are binding. The first step in the model is the 

calculation of a farmgate milk price for each of these situations. Later, the model determines which of 

these prices applies given the exact circumstances of the scenario modelled.  

An alternative situation to the oligopsonistic market is also built into the model. By default, the model 

calculates all values relevant for a situation of oligopsony in the absence of trade and when quotas are 

non-binding. However, as will be described in chapter 4, this situation does not apply to all regions in 

the EU. Therefore, an alternative milk price is calculated in case of autarky, non-binding quotas and a 

perfectly competitive domestic market. 

 

Milk Price in case of Trade 

Two milk prices based on the world market prices of product 1 and 2 are calculated. These two prices 

are called ‘equivalent milk prices’ and are determined using:      
     

                and      
  

   
               . Both in case of imports and exports, it is assumed that the highest of these two 

equivalent milk prices completely dominates the domestic market:  

                     (      
        

 ). 

 

Milk Price in case of Autarky and non-binding Quotas 

In the absence of trade and non-binding production quotas, the domestic market is dominated by an 

oligopsony. The milk price in this situation is pushed below the competitive equilibrium because firms 

that possess market power will restrict their input demand causing the milk price to drop. In case of 

oligopsony, the price of product j is determined using equation (4): 

        
 

[
 
 
 
     

   

⁄

]
 
 
 
          (4) 

Where:    price elasticity of supply 

     market share of product j, produced by firm i (i = a or b, j = 1 or 2) 

The mark-up 

[
 
 
 
     

   

⁄

]
 
 
 
 *  

   

  
+ can be rewritten by substituting    and    : 

   
   

   

  

  
 and     

   

∑   
 which gives:  
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          *  
   
∑   

(
   

   
  

  
)⁄ + *  

   
∑   

( 
  

∑   
)⁄ + [  

   

   
]                                                      

The first order condition for profit maximization may therefore be written as: 

        
 [  

   

   
]                                                                                                                                                       

It is known that the demand for product 1 and 2 respectively equals: 

  
                          (1) 

  
                          (2) 

Substituting    and    gives: 

          (     
 [  

   
   
])                                                                                                                         

          (     
 [  

   
   
])                                                                                                                          

Next, four reaction functions can be obtained by solving     and    , and     and     from equations 

(7) and (8) respectively. The production of product 1 by firm a (   ) is determined through: 

          (     
 [  

   
   
])    

    
     

          
 
  

 
   
  

                                                                                                                                        

Similarly, the production of product 1 by firm b (   ) equals: 

          (     
 [  

   
   
])    

    
     

          
 
  

 
   
  

                                                                                                                                       

The production of product 2 by firm a (   ) and b (   ) is determined in the same way. It follows that: 

    
     

          
 
  

 
   
  

                                                                                                                                        

    
     

          
 
  

 
   
  

                                                                                                                                        

The next steps combine equations (9) and (10), and (11) and (12), to obtain functions for the demand 

for products 1 and 2 respectively. Next, these demand functions are inserted into the inverse supply 

function which results in a reduced form equation for the farmgate milk price.  
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Since   
         it holds that: 
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The demand for product 2,   
  is determined similarly. It holds that: 

  
  *

 

  
 
   

+[           
  ( 

  

   
)    (

 

   
)]                                                                              

Next, the reduced form equation for the farmgate milk price is determined by substituting    for 

  
    

  in the supply equation. It is known that          and    
 

 
   
    

    . As a result: 
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Rearranging terms yields: 

      
 

 
(
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Finally, the farmgate milk price in case of oligopsony equals: 
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Milk Price in case of Autarky and binding Quotas 

A different farmgate milk price in autarky dominates when production quotas are binding. Given the 

impossibility of overproduction, the milk price is determined by the prices for both consumer 

products. In that case it holds that: 

        
    

  

                
  

                
          

  (Where                   and                  ) 

    
  [

 

   
][                

 ]                                                                                                                  

For simplicity it is assumed that the relevant processing margin (  and   ) equals that of the most 

efficient processor, i.e. the smallest margin. 

 

Alternative: Milk price in case of Autarky, non-binding Quotas and Perfect Markets 

As mentioned before, an alternative milk price is calculated in case the domestic market in autarky 

and with non-binding quotas is perfectly competitive. In perfect markets none of the players can exert 

market power and therefore the milk price equals the competitive equilibrium. The then applicable 

milk price is determined as follows. 

                 
    

                
           

    

    
  [

 

     
][                ]                                                                                                            

 

Dummies 

The combination of (world market and autarkic) milk prices and trading costs is used to define a set of 

dummy variables. These dummy variables determine whether or not trade occurs and whether or not 

quotas are binding. Further, if trade does occur, they determine which product(s) is (are) traded.  

There are five dummies that define trade: two for imports, two for exports and one in case of autarky. 

The value of a dummy variable (  or  ) is determined as follows: 

   
   
          

              
             and similarly: 

   
   
            

            
            (j = 1 or 2) 

Where    and    are the trading costs associated with the trade of product 1 and 2 respectively. When 

no trade occurs (and all four import and export dummies equal  )       . In other words, when an 

import or export dummy switches to  , the price difference between the domestic price and the world 

market price is large enough to compensate for the costs incurred in trade.  

It is worth noting that this definition of the dummy variables allows a ‘no-trade zone’ which stretches 

from     
      to     

      (where j is 1 or 2): as long as the price gap between the domestic price and 

the world market price is not large enough to compensate for the trading costs, no trade will occur.  

Next, a dummy is defined that detects whether or not quota are binding. It does so by comparing the 

applicable farmgate milk price in combination with the accompanying production level with a 
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predefined quota level. If            and    is restricted to   . The (combinations of these) 

dummies steer the rest of the model.  

 

IF-THEN functions 

A series of IF-THEN functions based on the dummy variables defined previously determine the 

applicable farmgate milk price. There are five scenarios which the model takes into account:  

 Sc.1: Product j is exported, the other is not: 

          
           

      ; 

 Sc.2: Two products are exported:  

             
       

            
      ; 

 Sc.3: Product j is imported, the other is not: 

          
           

      ; 

 Sc.4: Two products are imported: 

      (     
       

 )         
      ; 

 Sc.5: None of the products is either imported or exported (autarky): 

         
 . 

In the presence of trade, the applicable farmgate milk price is used to determine    and    (and thus 

also demand for products 1 and 2), and supply. The quantities traded follow as a result of these values.  

An exceptional situation occurs when world market prices are such that the price of one product is 

high enough to allow exports, while the price of the second product is low enough to allow imports. In 

that case, the model defaults to a situation of autarky, subject to a quota limit:         
 .  

 

Calculating the Oligopsony 

In absence of trade and with non-binding production quotas, all values relevant for a Cournot-

oligopsony are calculated. Having determined        
 ,   

  and   
  can now be calculated using 

equation (13) and (14). The inverse demand functions of   
  and   

  are used to determine    and   : 

   
 

  
   
                                                                                                                                                                       

   
 

  
   
                                                                                                                                                                        

The mark-ups the individual firms apply over products 1 and 2 are calculated using (6): 

        
 [         ] 

          
 

  
(      )                                                                                                                                                    

Next, the market share of each product is calculated: 

          *  
   

  
+ 

    (           ) 
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Finally, the profits of both firms are determined: 

             
               

                                                                                                          

Note that equation (22) is only relevant with constant prices where profit equals the oligopsony rents.  

The flow diagram on the next page (Figure 3.1) schematically illustrates how the model determines the 

applicable milk price using the equations derived above. First, the milk price in case of oligopsony is 

determined, followed by the associated supply of milk. The quantity of milk supplied is then compared 

to the quota limit and a milk price in autarky is chosen depending on whether or not quota are binding. 

The milk price in autarky it then compared to the equivalent milk prices of products 1 and 2. Using 

these three milk prices in conjunction with (exogenous) trading costs, the next step determines 

whether or not trade occurs. The farmgate milk price is finally chosen on the basis of the applicable 

trading position and quota restriction. 
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Figure 3.1 Flow-diagram of model’s determination of the farmgate milk price  
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4. Simulations and Results 
 

The empirical model of chapter 3 has been applied to five scenarios that represent three distinct 

regions within the EU. This chapter first expounds the base scenarios used to simulate the 

characteristics of the three regions, followed by a description of the adjustments made to these base 

scenarios to simulate the impact of dairy policy reforms. The results of these simulations are 

presented in the second section of this chapter. 

 

4.1 Modelling Scenarios 
 

The three regions represented in the empirical application of the model are the Netherlands, the 

United Kingdom and Romania. These regions vary with respect to their trade orientation, production 

efficiency and quota restriction.  

Table 4.1 shows the initial parameter settings of the three base scenarios while the coefficients of the 

demand and supply equations are given by: 

  
            Where    ,       

  
            Where    ,     

           Where    ,      

 

Table 4.1 Parameters for base run three case study regions 

 Parameter NL UK RO 

World Market Prices   
  15 13 6 

   
  14 12 7 

Trading Costs    2 4 2 

    3 5 3 

Processing Efficiency     2 5 5 

     4 7 7 

     1 4 5 

     3 6 6 

Quota    30 n/a n/a 

   42 42 42 

 

The Netherlands 

As one of the most efficient producers of dairy in the EU, the Netherlands is seriously constrained by 

production quotas (Réquillart et al. 2008). The 2008 Health Check decided upon the abolition of 

dairy quotas in 2015 using a so-called ‘soft-landing’ approach. This means quota are gradually 

expanded every year until complete abolition in 2015. Further, due to highly efficient production, the 

Netherlands is an important exporter of dairy products in the EU (European Commission; Eurostat). 

Its level of production is therefore to an important extent influenced by EU and world market prices. 

Finally, as described previously, exports will increase significantly as a consequence of quota abolition. 

Increased supply on world markets will cause world market prices to decrease, affecting trade 

worldwide. 
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Two simulations have been applied to the Dutch situation: 

- NL-1: Gradual increase of quotas (‘soft-landing’), keeping world market prices fixed; 

- NL-2: Gradual increase of quotas and simultaneous gradual decrease of world market prices. 

 

United Kingdom 

Within the UK, some variation exists with respect to regional trading positions. Whereas at the 

country level, the UK is a net importer of dairy products, more remote regions such as Scotland are 

largely self-sufficient because transport costs are prohibitive (European Commission 2009). To 

illustrate the effects of dairy policy reforms for autarkic regions, this scenario focuses on the UK 

assuming the entire region is self-sufficient.  

Further, in contrast to the relatively large number of dairy processors in this region, the retail sector in 

the UK is heavily concentrated as described previously. Retailers are therefore able to exercise market 

power onto farmers through the processing industry (Griffith 2004). Because the impact of the 

oligopsony at the retail level of the production chain on farmgate milk prices is unknown, this scenario 

takes the simplifying assumption that the retailers’ market power is transmitted perfectly by the 

processing industry, causing the producers to absorb the full impact of the market distortion.  

Because quota rents in the UK are low (see Table 2.2) the assumption is made that quotas in the entire 

region are not binding. One simulation has been applied to the UK scenario: 

- UK-1: Gradual decrease of world market prices as a consequence of EU production increase. 

  

Romania 

Romania is one of the most inefficient dairy producers in the Europe Union. The number of dairy 
farms is large although their average size is small. The region however is much less isolated compared 
to for example the UK and under-quota domestic production (again see the relatively low quota rents 
in Table 2.2) can therefore be supplemented with imports. 

Further, the presence of foreign investors in Romania and other eastern European countries sets this 
region apart from other dairy producing regions within the EU. Investments are done by large 
processing firms that aim to increase and standardize the quality of the sector’s output (Swinnen et al. 
2006). It can therefore be expected that these investments in conjunction with ongoing market 
restructuring, will improve the region’s processing efficiency and hence improve the region’s 
competitiveness.  

Finally, in contrast to the UK all segments of the dairy production chain in Romania are assumed to be 
perfectly competitive, regardless of its trading position.  

Two simulations have been applied to the Romanian scenario: 

- RO-1: Gradual improvement of processing efficiency; 
- RO-2: Gradual improvement of processing efficiency in conjunction with decreasing world 

market prices as a consequence of EU market liberalization. 

 

4.2 Results 
 

In the base run of scenario NL-1, total raw milk output matches the quota level, as shown in Table 4.2. 

Approximately half of domestic production in the base run is consumed domestically, the rest is 
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exported. Gradually expanding quotas leads to a parallel rise in production as long as quotas remain 

binding. Clearly, quota rents comprise a large share of the farmgate milk price since production rises 

even though the milk price remains constant. From the point that all quota rents have dissipated, the 

region’s full production potential is reached and further quota expansion has no impact on production. 

Because the milk price and processing margins remain constant, so do consumer prices. Therefore, 

demand for products 1 and 2 remains unchanged and domestic production expansion is entirely 

exported. When quota rents are just 0 (when output is 38), exports as a share of domestic production 

have grown slightly as compared to the base scenario. 

 

Table 4.2 Scenario NL-1: Soft landing approach, constant world market prices (  
    ,   

    ) 

  Base Sc.      

Prices    14 14 14 14 14 14 

    15 15 15 15 15 15 

    16 16 16 16 16 16 

Supply/Demand    30 32 34 36 38 38 

   
  6 6 6 6 6 6 

   
  10 10 10 10 10 10 

Trade   
   

 14 16 18 20 22 22 

   
   

 0 0 0 0 0 0 

      0 0 0 0 0 0 

Quota    30 32 34 36 38 40 

 Value Quota Rents 120 96 68 36 0 0 

 

Table 4.3 Scenario NL-2: Soft landing and simultaneous decrease of world market prices 

  Base Sc.     

World Market Prices   
  15 14 13 12 11 

   
  14 13 12 11 10 

Prices    14 13 12 11 10 

    15 14 13 12 11 

    16 15 14 13 12 

Supply/Demand    30 31 32 32 30 

   
  6 7 8 9 10 

   
  10 12 14 16 18 

Trade   
   

 14 12 10 7 2 

   
   

 0 0 0 0 0 

      0 0 0 0 0 

Quota    30 31 32 33 34 

 Value Quota Rents 120.0 77.5 32.0 0.0 0.0 

 

In scenario NL-2 (Table 4.3) expansion of production quotas and simultaneously decreasing world 

market prices causes quota rents to erode more quickly compared to scenario NL-1. Because the 

Netherlands is export oriented, the farmgate milk price and both consumer prices decrease in tandem 

with world market prices. However, despite lower milk prices, raw milk output does not decrease but 

in fact increases in first instance as alleviating the quota constraint outweighs a decreasing milk price. 

Output is maximized when   
      ,   

       and        , output    then equals 32.5 and only a 

small fraction of quota rents remain. Beyond this point, output decreases as quota are expanded 

further and world market prices continue to decrease. Finally, consumption of products 1 and 2 
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increases as consumer prices erode. The increase in demand for both consumer products causes 

production to become more oriented towards the domestic market. Exports decrease especially 

rapidly beyond the point of maximal output.  

In sum, both scenario NL-1 and NL-2 show quota rents can to a certain extent dampen the impact of 

quota expansion and consequent lower milk and product prices. The Netherlands remains a net 

exporter in both instances, although its export position is significantly eroded in case world market 

prices decrease in conjunction with quota expansion.  

Because of its geographical isolation, the UK is largely self-sufficient. Consequently, the region 

remains unscathed by the effects of EU dairy policy reforms because high transport costs preclude all 

trade. This is reflected by the results of scenario UK-1 presented in Table 4.4. The results show the gap 

between world market and domestic prices is not large enough to cover the transport costs associated 

with trade with the region. The farmgate milk price is relatively low compared to the Netherlands and 

Romania as retailers exercise significant market power (see also Table 4.5). Given the absence of trade, 

milk and consumer prices and hence supply and demand, remain unchanged as world market prices 

decrease.  

 

Table 4.4 Scenario UK-1: World market price decrease 

  Base Sc.    

World Market Prices   
  13 11 9 7 

   
  12 10 8 6 

Prices    5.5 5.5 5.5 5.5 

    12.2 12.2 12.2 12.2 

    15.0 15.0 15.0 15.0 

Supply/Demand    20.9 20.9 20.9 20.9 

   
  8.8 8.8 8.8 8.8 

   
  12.1 12.1 12.1 12.1 

Trade   
   

 0 0 0 0 

   
   

 0 0 0 0 

      0 0 0 0 

 

Table 4.5 Oligopsony Values Scenario UK-1 

 
Product Mark-up Share Production 

Firm a 1 1.314 0.16 3.419 

 
2 1.462 0.24 5.032 

Firm b 1 1.497 0.26 5.419 

 
2 1.645 0.34 7.032 

 

Table 4.5 summarizes the values that represent the oligopsonistic UK retail sector. Because firm b is 

more efficient than firm a (            and            ) it has a competitive advantage. 

Consequently, firm b’s total market share and output is larger (       and          ) than firm a’s 

(       and         ) as well as the mark-ups it can apply over both products. Profits of firm b 

therefore also exceed those of firm a (        and        ). Since it was assumed processors 

perfectly transmit market power to farmers, the farmgate milk price lies significantly below the 

competitive equilibrium. In fact in the base scenario without market power, the milk price would have 

been 7.4 and consumer prices would have been 9.6 and 15.2 for product 1 and 2 respectively, 

indicating the overall mark-up of both oligopsonists over the competitive milk price equals 1.357. 
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Policy intervention to eliminate market power would lead to a slight increase of production to 24.8, 

although the region would still remain autarkic.  

 

Table 4.6 Scenario RO-1: Gradual improvement of processing efficiency (  
   ,   

   ) 

  Base Sc.    

Processing Margins     4 3 2 1 

     6 5 4 3 

     5 4 3 2 

     6 5 4 3 

Prices    2 3 4 5 

    6 6 6 6 

    8 8 8 8 

Supply/Demand    14 16 18 20 

   
  15 15 15 15 

   
  26 26 26 26 

Trade   
   

 0 0 0 0 

   
   

 0 0 0 0 

      27 25 23 21 

 

As shown in Table 4.6 the impact of improving processing efficiency in Romania without a reduction 

in world market prices (scenario RO-1) is fully to the benefit of producers who receive a higher milk 

price. Both consumer prices and therefore demand remains unchanged. Whereas in the base scenario, 

Romania is very dependent on imports, their dependency decreases significantly as domestic output 

rises.  

 

Table 4.7 Scenario RO-2: Gradual decrease of world market prices and simultaneously increasing processing 
efficiency 

     Base Sc.  

Processing Margins     7 6 5 4 3 

     9 8 7 6 5 

     8 7 6 5 4 

     9 8 7 6 5 

World Market Prices   
  12 10 8 6 4 

   
  13 11 9 7 5 

Prices    5.6 4 3 2 1 

    12.6 10 8 6 4 

    14.6 12 10 8 6 

Supply/Demand    21.2 18 16 14 12 

   
  8.4 11 13 15 17 

   
  12.8 18 22 26 30 

Trade   
   

 0 0 0 0 0 

   
   

 0 0 0 0 0 

      0 11 19 27 35 

 

This situation however is very different when production efficiency improves in conjunction with 

decreasing world market prices in scenario RO-2 (Table 4.7). In this situation, domestic producers are 
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outcompeted by foreign producers causing the milk price and output to fall. Because of its orientation 

towards imports, domestic consumer prices are connected to world market prices and hence, 

consumers benefit from market liberalization. In sum, market liberalization as a consequence of EU 

dairy policy reforms in Romania is at the expense of domestic producers, but benefits consumers.   
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5. Discussion and Conclusion 
 

This chapter discusses the most important limits of this study after which the conclusions of this 

research are summarized.  

 

5.1 Discussion 
 

Significant effort has been put in the setup and execution of this study to ensure the quality of its 

results. Nevertheless, some of the study’s limits should be pointed out. First, as in any modelling 

exercise, the model developed for this study is limited in scope and empirical applicability. It is limited 

in scope as it includes the production and trade of only two products. Including more products would 

have made the model more realistic. More serious however is the fact that the model assumes market 

power can only be exercised in case a region is autarkic with respect to both consumer products. The 

specificity of this requirement has limited the empirical applicability of the model and has led to some 

greatly simplifying assumptions within the modelling scenarios. This caveat could be solved by 

introducing greater separability of the product markets, enabling both products to be governed by a 

different market form and/or trade regime. This would allow the simulation of a sector in which 

market power is exercised over one product that is not traded, while the other product is traded 

internationally, facing competitive markets. Such a situation may represent for example the 

Netherlands where market power is exercised within the market for fresh products, while other 

processed products are traded internationally on perfect markets. Leaving the ensuing mathematical 

complexity aside, including such market differentiation would significantly improve the model. 

Further, the demand and supply equations used to calculate the oligopsony and other outcomes were 

chosen on a theoretical basis. This decision mainly reflects the study’s time and data constraints. In 

the absence of these constraints, these and other useful equations such as cost or profit functions at 

the processing level, could have been alternatively estimated using econometric techniques. Finally, 

the study does not include calculations to estimate the welfare effects of the reforms. The availability 

of more time and data would have enriched and specified the outcomes of the simulations. In sum, 

these limits allow only for a conceptual level of analysis into the effects of incorporating oligopsonistic 

markets in a model of EU dairy policy reforms, whereas alleviating these constraints would possibly 

have provided a more realistic projection of these effects.  

Another point of attention is the way in which the oligopsony is modelled in this study. The 

complexity arises from the multi-product, multi-firm setting to which it is applied here. The way in 

which Cournot’s model of oligopsony is used in this study in fact reflects a situation in which four, 

instead of two firms operate, two of which produce product 1, the others product 2. Theoretically, this 

approach is expected to underestimate the actual market power that both firms have since the number 

of firms in a market is negatively related to the market power of the individual firm. In the absence of 

a more suitable mathematical approach however, this hypothesis could not be tested. Despite this 

theoretical shortcoming, the oligopsony values calculated do however provide results which are 

entirely consistent with economic theory. 

In spite of these limits, the results of this study still provide a valuable insight into the effects of EU 

dairy policy reforms. Despite inevitable simplifying assumptions, the base scenarios nevertheless 

reflect key characteristics of dairy producing regions across the EU reasonably accurately. Further, 

simulation results conform well to economic rationale and reflect general trends found in other, 

related studies. Therefore the results of the study are found sufficiently accurate to inform the study’s 

research questions, and hence meet the study’s objectives.  
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5.2 Conclusions 
 

Budgetary concerns and pressure to liberalize the agricultural markets of the European Union has 

generated significant reforms of the Common Agricultural Policy. With respect to the European dairy 

sector, these reforms include the reduction of import tariffs, exports subsidies and intervention prices 

for dairy products, the abolition of milk production quotas in 2015 and the introduction of decoupled 

compensatory payments to farmers. The impact of the renewed policy arrangements on the EU dairy 

sector will be profound, but given the heterogeneity in size, structure and economic importance of 

dairy sectors across the EU, the impact will regionally vary significantly. Analysing the trends that 

emerge from other studies that have assessed the impact of these reforms, one can conclude that EU 

production is likely to increase causing the milk price to drop. Given the inelasticity of demand for 

dairy products however, the lion’s share of the increase in output will need to be exported to world 

markets. The overall social welfare effects of the reforms for both the EU and the rest of the world are 

generally predicted to be positive, although their size and distribution depends on the conjunction and 

depth of the underlying policy measures as well as the trading position of the regions concerned.  

One of the causes of sectoral heterogeneity within Europe is the presence of oligopsonistic markets in 

some dairy production chains. In contrast to perfect markets where both suppliers and demanders are 

price takers, an oligopsonistic market is characterized by a limited number of demanders who, by the 

absence of other competitors, are able to influence the price of their inputs by exercising market 

power. Using a model that incorporates Cournot’s model of oligopsony, the impact of the reforms on 

scenarios representing the Netherlands, United Kingdom and Romania was assessed.  

It can be concluded that producers in the Netherlands will benefit most from quota abolition since 

these form a serious impediment for production growth. Output growth may however be curbed due 

to declining world market prices. Gradual expansion of the quotas using the ‘soft landing’ approach 

will smoothen the sector’s transition towards a liberalized market. Producers in the United Kingdom 

are subjected to significant market power originating from market concentration at the retail level of 

the dairy production chain. Due to the region’s geographical isolation, the UK is largely self-sufficient, 

enabling retailers to push farmgate milk prices below the competitive equilibrium. Given that quotas 

are not binding, trading costs with the region remain prohibitive even though world market prices 

decrease. As a consequence, the oligopsony remains intact. If through policy intervention the 

oligopsony would be eliminated, the milk price and output would rise, benefiting both producers and 

consumers. Finally, in Romania, market liberalization would allow the region to improve its 

production efficiency. In isolation, improving the production process would be especially beneficial for 

dairy producers as it would increase the milk price, leaving consumer prices unchanged. However, 

simultaneously decreasing world market prices might cause domestic output to be displaced as 

Romanian farmers are outcompeted by foreign producers.  

 

 

 

 

 

 

  



Incorporating Oligopsonistic Markets in a Model of European Dairy Policy Reforms 

26 
 

Bibliography 
 

Binfield, J., Donnellan, T., Hanrahan, K., Hart, C. and Westhoff, P. (2004). CAP Reform and the WTO: 
Potential Impacts on EU Agriculture. American Agricultural Economics Association Annual 
Meeting. Denver, Colorado. 

Bouamra-Mechemache, Z., Chavas, J.-P., Cox, T.L. and Réquillart, V. (2002). Partial Market 
Liberalization and the Efficiency of Policy Reform: The Case of the European Dairy Sector. 
American Journal of Agricultural Economics 84(4): 1003-1020. 

Bouamra-Mechemache, Z., Jongeneel, R. and Réquillart, V. (2008). Impact of a Gradual Increase in 
Milk Quotas on the EU Dairy Sector. European Review of Agricultural Economics 35(4): 461-
491. 

Bouamra-Mechemache, Z. and Réquillart, V. (2006). EU Dairy Policy and WTO Negotiations. 98th 
EAAE Seminar ‘Structural Change in Agriculture’. Chania, Crete, European Association of 
Agricultural Economists. 

Burrel, A. (2003). "The Luxembourg Agreement and the Dairy Sector: An EU Perspective." Retrieved 
04-01-2011, from http://www.teagasc.ie/. 

Burrell, A. and Oskam, A. (2000). Agricultural Policy and Enlargement of the European Union. 
Wageningen, Wageningen Pers. 

COM (727) (2010). Evolution of the Market Situation and the Consequent Conditions for Smoothly 
Phasing Out the Milk Quota System. Report from the European Commission to the European 
Parliament and the Council. Brussels, 8.12.2010, European Commission. 

Estrin, S., Laidler, D. and Dietrich, M. (2008). Microeconomics. London, FT Prentice Hall. Pearson 
Education Limited. 

European Commission (2009). Economic Impact of the Abolition of the Milk Quota Regime: 
Regional Analysis of the Milk Production in the EU. Seville, Joint Research Centre - Institute 
for Prospective Technological Studies (JRC-IPTS) Agriculture and Life Science in the 
Economy. 

European Commission (2010a). Overview of the CAP Health Check and the European Economic 
Recovery Plan Modification of the RDPs: Some Facts and Figures. Luxembourg, Directorate-
General for Agriculture and Rural Development. European Network for Rural Development. 

European Commission (2010b). Report of the High Level Group on Milk. 
European Commission; Eurostat, Statistical Office of the European Union. Access provided through: 

http://ec.europa.eu/eurostat. 
Friedman, L.S. (2002). The Microeconomics of Public Policy Analysis. Princeton and Oxford, 

Princeton University Press. 
Giannakas, K. and Fulton, M. (2000). Efficient Redistribution Using Quotas and Subsidies in the 

Presence of Misrepresentation and Cheating. American Journal of Agricultural Economics 
82(2): 347-359. 

Griffith, G.R. (2004). The Impact of Supermarkets on Farm Suppliers. Australian Economic Review 
37(3): 329-336. 

Herrmann, C., Terhechte, J.P. and Kessie, E. (2010). The Doha Development Agenda at a Crossroads: 
What Are the Remaining Obstacles to the Conclusion of the Round? European Yearbook of 
International Economic Law 2010, Springer Berlin Heidelberg. 1: 361-390. 

Herrmann, C., Terhechte, J.P. and Kessie, E. (2011). The Doha Development Agenda at a Crossroads: 
What Are the Remaining Obstacles to the Conclusion of the Round: Part II? European 
Yearbook of International Economic Law 2011, Springer Berlin Heidelberg. 2: 403-415. 

Hofreither, M.F. (2008). Cancún and Beyond: A European Perspective of Agricultural Issues. At the 
Crossroads: The World Trading System and the Doha Round. Griller, S. (eds.). Wien, Austria, 
European Community Studies Association of Austria (ECSA Austria) Publication Series 
(Herausgegeben von der Osterreichischen Gesellschaft für Europaforschung (ECSA Austria)). 
Springer WienNew York. Volume 8: 339-368. 

Jongeneel, R., Van Berkum, S., De Bont, C., Van Bruchem, C., Helming, J. and Jager, J. (2010). 
European Dairy Policy in the Years to come: Quota Abolition and Competitiveness. The 
Hague, LEI, part of Wageningen University. 

Kempen, M., Witzke, P., Pérez Domínguez, I., Jansson, T. and Sckokai, P. (2010). Economic and 
Environmental Impacts of Milk Quota Reform in Europe. Journal of Policy Modeling In 
Press, Corrected Proof. 

Lips, M. and Rieder, P. (2005). Abolition of Raw Milk Quota in the European Union: A CGE Analysis 
at the Member Country Level. Journal of Agricultural Economics 56(1): 1-17. 

http://www.teagasc.ie/
http://ec.europa.eu/eurostat


Incorporating Oligopsonistic Markets in a Model of European Dairy Policy Reforms 

27 
 

Mathis, S.A. and Koscianski, J. (2002). Microeconomic Theory. An Integrated Approach. Upper 
Saddle River, Prentice Hall. Pearson Education Inc. 

Matthews, A. (2008). Agriculture after Cancún. At the Crossroads: The World Trading System and 
the Doha Round. Griller, S. (eds.). Wien, Austria, European Community Studies Association 
of Austria (ECSA Austria) Publication Series (Herausgegeben von der Osterreichischen 
Gesellschaft für Europaforschung (ECSA Austria)). Springer WienNew York. Volume 8: 315-
337. 

Moyer, H.W. and Josling, T.E. (1990). Agricultural Policy Reform: Politics and Process in the EC and 
the USA. New York [etc.], Harvester Wheatsheaf. 

Ooms, D.L. and Peerlings, J.H.M. (2005). Effects of EU Dairy Policy Reform for Dutch Dairy 
Farming: A Primal Approach using GMM Estimation. European Review of Agricultural 
Economics 32(4): 517-537. 

Oskam, A. (2000). Current Market and Price Policies of the CAP. Agricultural Policy and 
Enlargement of the European Union. Burrell, A. and Oskam, A. (eds.). Wageningen, 
Wageningen Pers: 53-68. 

Patton, M., Binfield, J., Moss, J., Kostov, P., Zhang, L., Davis, J. and Westhoff, P. (2007). Impact of 
the Abolition of EU Milk Quotas on Agriculture in the UK. 107th EAAE Seminar "Modelling of 
Agricultural and Rural Development Policies". Sevilla, Spain, European Association of 
Agricultural Economists. 

Pindyck, R.S. and Rubinfeld, D.L. (2009). Microeconomics. New Jersey, US, Pearson/Prentice Hall. 
Pearson Education International. 

Reinert, K. (2007). The European Union, the Doha Round, and Asia. Asia Europe Journal 5(3): 317-
330. 

Réquillart, V., Bouamra-Mechemache, Z., Jongeneel, R. and Penel, C. (2008). Economic Analysis of 
the Effects of the Expiry of the EU Milk Quota System. Toulouse, Report prepared for the 
European Commission, Institut D'Economie Industrielle (IDEI). 

Ritson, C. and Harvey, D. (1997). The Common Agricultural Policy. Wallingford [etc.], CAB 
International. 

Sckokai, P. and Moro, D. (2006). Modeling the Reforms of the Common Agricultural Policy for 
Arable Crops under Uncertainty. American Journal of Agricultural Economics 88(1): 43-56. 

Smith, R.L. (2006). The Australian Grocery Industry: A Competition Perspective. Australian Journal 
of Agricultural and Resource Economics 50(1): 33-50. 

Swinnen, J.F.M., Dries, L., Noeva, N. and Germenjia, E. (2006). Foreign Investment, Supermarkets, 
and the Restructuring of Supply Chains: Evidence from Eastern European Dairy Sectors. 
LICOS Discussion Papers Centre for Institutions and Economic Performance, K.U.Leuven. 

Tangermann, S. (1998). An Ex-post Review of the 1992 MacSharry Reform. The Reform of the 
Common Agricultural Policy. Ingersent, K.A., Rayner, A.J. and Hine, R.C. (eds.). Basingstoke 
[etc.], MacMillan [etc.]: 12-35. 

Thomson, K.J. (1998). The CAP and the WTO after the Uruguay Round Agriculture Agreement 
(URAA). The Reform of the Common Agricultural Policy. Ingersent, K.A., Rayner, A.J. and 
Hine, R.C. (eds.). Basingstoke [etc.], MacMillan [etc.]: 175-188. 

Tisdell, C. and Hartley, K. (2008). Microeconomic Policy. A New Perspective. Bodmin, Cornwall, 
MPG Books Ltd. 

Van der Meulen, H.A.B., Van Asseldonk, M.A.P.M. and Van der Meer, R.W. (2010). Risicobeheer in 
het Gemeenschappelijk Landbouwbeleid: Invulling 'Vangnet' na 2013. Den Haag, LEI, 
onderdeel van Wageningen UR. 

Varian, H.R. (2006). Intermediate Microeconomics. A Modern Approach. New York, W.W. Norton 
and Company. 

Witzke, H.P. and Tonini, A. (2008). Dairy Reform Scenarios with CAPSIM Acknowledging Quota 
Rent Uncertainty. XIIth EAAE Seminar "People, Food and Environment: Global Trends and 
European Strategies". Ghent, University of Ghent, Belgium, European Association of 
Agricultural Economists. 

 



 

 
 

 


