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ABSTRACT 

A DYNAMIC ASSESSMENT OF WORLD DAIRY TRADE LIBERALIZATION 

Craig Martin 
University of Guelph, 2002 

Dr. Karl D. Meilke 
Supervisor 

This research examines the impacts of changes in the level of protection of major 

dairy trading countries in a dynamic, multi-policy framework. The research also 

developed a method to deal with simulantious reforms to tariff-rate quotas and export 

subsidies. It provides quantitative information on the impacts to production, 

consumption, trade flows and prices in the world dairy market and assesses their welfare 

effects on the various participants in the Canadian dairy industry from reforms to trade 

liberalization. 

To examine these issues, the existing Guelph Dairy Trade Model was adapted 

from a static to a dynamic model. A method was developed to calculate a system of 

supply elasticities given tachnical relationships and a minimum set of assumptions that 

were internally consistent with economic theory. 

In examining the results, it was discovered that singly or in combination single 

policy scenarios were not effective at predicting the welfare impacts of multi-policy 

scenarios. 
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CHAPTERl 

INTRODUCTION 



1.1 INTRODUCTION 

The Uruguay Round Agreement on Agriculture sets both a framework and the 

starting point for future agricultural trade negotiations. Agricultural negotiations began in 

early 2000 after the Seattle Ministerial Meetings in November 1999 failed to launch a 

comprehensive Round of Negotiations. The Doha declaration which resulted from the 

Doha Ministerial Meeting in November 2001 recognized the work already completed in 

the agricultural negotiations since early 2000 (WTO, 2001). The Doha declaration goes 

on to set a specific timeline for the conclusion of negotiations for agriculture and the 

more general round. The specific timeline for the agricultural negotiations is spelled out 

in paragraph 14 of the Doha declaration. It states that the,"Modalities for further 

commitments including provisions for special and differential treatment shall be 

established no later than 31 March 2003" (WTO, 2001). The second important date is the 

Fifth Session of the Ministerial Conference scheduled for late 2003 where the participants 

are to submit a comprehensive draft of their Schedules based on the modalities (WTO, 

2001). This is an aggressive timeline especially considering the problems that occurred 

in Seattle and that the Uruguay Round agreement took seven years to negotiate. 

1.2 CONTEXT OF THE RESEARCH 

Dairy like other agricultural sectors was subject to tariffication and trade 

liberalization under the Uruguay Round Agreement on Agriculture. Likewise, it will be 

subject to any new agreement that comes out of the Doha Round of negotiations. This 

presents a problem, as the dairy sector is one of the most protected in agriculture. The 

level of government intervention in the dairy sector, in developed countries, is high even 
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by agricultural standards. The result is that dairy has the second highest producer subsidy 

equivalent in the OECD (OECD, 2000b). The politically sensitive nature of the dairy 

sector makes dealing with trade liberalization difficult, especially _if it results in lower 

prices, incomes or revenues. Some or all of these could result from trade liberalization in 

most OECD countries. 

Though there are several issues that will be discussed in the Doha Round of 

negotiations, there are five interrelated issues with respect to the dairy industry that will 

be central. These are: 1) the size and potential effects of over-quota and within-quota 

tariff reductions; 2) the formula for tariff reductions; 3) tariff-rate-quota administration; 

4) enlarging minimum access; and 5) further reductions in export subsidies (Tangerman,

1997; Lariviere, and Meilke, 1998; IATRC, 1997; Meilke et al, 1996; Lariviere, 1999). 

The dairy sector, producers, processors, importers and exporters will all need to make 

adjustments to whatever agreement is finalized. 

1.3 ECONOMIC PROBLEM 

Changes in tariffs, minimum access and export subsidies will affect the world 

dairy market and national dairy industries. The problem is that the dairy sector is one of 

the most protected and supported of the agricultural sectors. This can be seen in the level 

of national isolation through border measures and the amount of total support the dairy 

sector receives in the domestic market. 

The average agricultural tariff for all WTO members is 62 percent while the 

average dairy tariff is over 80 percent. This is second only to un-manufactured tobacco 
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worldwide. There are also regional differences between WTO members with Southern 

Africa having an average tariff on dairy products of 37 percent while non-EU Western 

Europe1 has an average tariff of 230 percent. Only two regions, Southern Africa and 

South Asia, have average dairy tariff less than their average agricultural tariffs. Even 

countries with relatively low average agricultural tariffs such as the United States have 

high average tariffs on dairy on dairy products. The United States has an average 

agricultural tariff of 12 percent but an average dairy tariff of over 40 percent (Gibson et 

al, 2001) 

Average tariffs however can be deceiving especially in the light of TRQs where 

very low in-quota tariffs, which are applied to a small amount of imports, are averaged 

with very high over-quota tariffs that restrict trade. The resulting average understates the 

amount of protection to the industry. For example, the United States has an average dairy 

tariff of just �ver 40 percent but seven dairy tariffs are mega-tariffs2 and are applied to 

imports of dairy products other than cheese and butter ( Gibson et al, 2001). 

The amount of domestic support can be measured using the producer support 

estimate (PSE). The PSE for all agricultural commodities in all OECD countries was 40 

percent in 1999 (OECD, 2000b). This means that the value of gross transfers from 

consumers and taxpayers from direct and indirect sources equaled to 40 percent of gross 

farm receipts. While for all agricultural commodities it is 40 percent, milk is at 57 

1 Non-EU Western Europe is mainly Switzerland and Norway but also includes Liechtenstein, Monaco,
San Marino and Andorra. 
2 Mega-tariffs are extremely high tariffs that effectively cut off all imports other than the minimum access 
amount. 
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percent. This is the second highest level .of producer support after rice in 1999 (OECD, 

2000b). However the amount of support for dairy varies greatly between the different 

members of the OECD. Table 1.1 presents the producer support estimates for both all 

agricultural commodities and for milk for selected OECD countries. 

Table 1.1 Producer Support Estimates for Selected OECD Countries 

Country All Agricultural Milk 
Commodities (%) (%) 

OECD 40 57 
Australia 6 18 
Canada 20 58 
EU 49 58 
Iceland 68 81 
Japan 65 80 
Korea 74 70 
Mexico 22 46 
New Zealand 2 0 
Norway 69 75 
Poland 25 9 
Switzerland 73 78 
USA 24 57 
(OECD, 2000b) 

Only three countries, Korea, New Zealand and Poland, in Table 1.1 support their 

dairy industries less than the average support for all agricultural commodities and Korea 

still has relatively high levels of support. Of the selected counties, only Australia, New 

Zealand and Poland have relatively low levels of support for their dairy industries. 

The high levels of both border protection and producer support create an 

economic and a political problem in many of the larger dairy producing countries/regions 

in the world. Therefore, stakeholders (producers, processors and government) in 
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considering dairy trade liberalization want to know: 1) what the impacts are; 2) where the 

impacts will be felt; and 3) how big are the impacts going to be. They would also like to 

know the answer to these questions in advance of an agreement being signed. The result 

is that they need projections about the impacts of an agreement before it is finalized. 

1.4 RESEARCH PROBLEM 

The research problem is to build a modei capable of predicting the impacts of 

trade liberalization in the dairy industry. The impacts on consumers, processors and 

producers must be measured. The model must be able to measure these impacts over the 

implementation period (5 to 10 years) of the agreement, and it must be able to model 

changes in tariffs, minimum access and export subsidy commitments simultaneously. 

1.5 OBJECTIVES 

The objective of this study is to provide quantitative information on the impacts 

. of tariff, minimum access and export subsidy commitments over the implementation 

period of a multilateral agreement. It is also to determine what effects these changes will 

have on trade flows and equilibrium prices and the distribution of these impacts on the 

dairy industry of the six major OECD producing countries/regions. These objectives will 

be met by: 

• Outlining the importance of the dairy industry internationally and domestically in

six OECD countries/regions (Australia, Canada, European Union, Japan, New

Zealand and United States);
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• Describing the nature of government regulation in the dairy sector of these

countries and discussing the economic effects of these policies on the world dairy

market;

• Compiling a baseline database that allows for projections to 2005;

• Modifying and expanding the Guelph Dairy Trade Model (Lariviere, 1999) to

assess the impact of tariff, minimum access and export subsidy commitments; and

• Drawing the implications of these results for dairy policy in the six OECD

countries/regions.

1.6 OUTLINE OF THE THESIS 

Chapter 2 presents an overview of the world dairy market and policies. It 

addresses world trade policy for agriculture under the GATI and WTO. It also describes 

domestic dairy policy and pricing systems in six OECD countries/regions (Australia, 

Canada, European Union (15), Japan, New Zealand and United States). It looks at the 

projections of the OECD Agricultural Outlook (OECD, 2000b) and describes the major 

features of the World Agricultural Simulation Model (AGLINK) of the OECD. Finally, 

Chapter 2 looks at the dairy trade model developed in Lariviere, 1999. Chapter 3 

examines the theoretical framework and a stylized version of the model. Chapter 4 

discusses the data and parameters used in the simulation model. Chapter 5 reports the 

results from the different policy scenarios analyzed using the model. Chapter 6 

summarizes the research and the policy implications along with the model's limitations 

and suggestions for further research. 
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CHAPTER2 

LITERATURE REVIEW AND OVERVIEW OF THE WORLD DAIRY 

MARKETS AND POLICIES 



2.1 INTRODUCTION 

This chapter provides general background information on conditions in the world 

. dairy industry with special attention to selected OECD countries. It focuses on the 

production, consumption and trade of dairy products, and describes the dairy policies and 

pricing mechanisms in Australia, Canada, European Union (15), Japan, New Zealand and 

the United States. The Uruguay Round commitments of these countries as they pertain to 

the dairy sector are also outlined. Finally, the chapter will discuss the OECD Agricultural 

Outlook3
• 

2.2 THE WORLD DAIRY INDUSTRY 

The level of government involvement in the dairy sector is shown by the high 

levels of government intervention in most industrial countries (Lariviere, 1999; Grant, 

1991; OECD, 2000a). This intervention results in only a small fraction of world dairy 

production being traded. This section reviews past, current and expected future trends in 

the production, consumption and trade in milk and dairy products. The discussion is 

focused on selected OECD countries. 

3 OECD Agricultural Outlook forms the basis for most of the data used in the model. 
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2.2.1 Milk and dairy products production 

In 1999, world milk production was 568.5 million tonnes, of which 85 percent, or 

485 million tonnes, was cow's milk (FAO). The production of milk is concentrated in a 

few countries/regions. Figure 2.1 shows that, in 1999, the top ten countries/regions 

produced 71 percent of the world's milk. The world's largest producer is the European 

Union (15)4 with 22 percent of the world's production. The European Union is followed 

by India (14%) and the United States (13%). Considering that the European Union, the 

United States, Poland and New Zealand are all members of the OECD, there is a second 

area of concentration in the production of milk within the industrialized nations of the 

OECD. The OECD's 29 members produced 50%, or 285 million tonnes, of the world's 

milk and 58%, or 280 million tonnes of the world's cow's milk in 1999 (FAO). Outside 

· of the OECD, the most important areas of milk production are India and Russia. These

countries are normally excluded from trade analyses because they lack reliable data,

especially prices, and because of their limited role in the world market (Grant, 1991;

Lariviere, 1999).

4 European Union (15) or EU (15) refers to the European Union in its current form with 15 member states. 
This differentiates it its past forms with fewer members. Historical data has been corrected to include data 
of all the current members even if they were not members at that time. 
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Figure 2.1 Top Ten Milk Producing Countries 
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The trend in world milk production has been generally upwards since the early 

1970s and this trend is expected to continue to 2005. The OECD data used in Figure 2.2 

reports actual data up to 1999 and projected estimates from 2000 to 2005. This 

convention is maintained for all time series data reported in this chapter. There were 

small declines in milk production in 1987, and the early 1990s but these declines were 

relatively short in duration with the upward movement continuing afterward. The 

production of milk in the OECD has been relatively stable compared to world production. 

While world production increased from 382 million tonnes in 1971 to an estimated 600 

million tonnes in 20055
, an increase of 218 million tonnes, the OECD countries only 

increased production by 61 million tonnes over the same period (Figure 2.2). This trend 

can also be seen in Table 2.1, where the trends in milk production for the six major milk 
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producing countries/regions in the OECD are illustrated. The annual change in milk 

production for these six countries/regions is 0.49 percent per year between 1980 and 

2005, while the rest of the world's production was growing by 1.99 percent annually, 

resulting in a 1.28 percent growth rate for the world. However, there is a large variance in 

the growth in milk production among the OECD (6). Australia and New Zealand's milk 

production is increasing at a faster rate than the world, at 4.49 and 3.72 percent per year 

respectively. The United States and Japan are increasing production at slightly higher 

rates than the world rate, but by less than the rest of the world. Canada and the European 

Union (15) fall well below the world's growth rate in milk production. The European 

Union (15) is actually decreasing milk production during this period. The production of 

milk in OECD countries shows a smaller growth rate then in the rest of the world. 

Table 2.1 National Milk Production 

Production (kt) Annual Change 

Regions 1980 1990 2000e '2005e 1980-2005 

Quantity Percent. Quantity Percent Quantity Percent Quantity Percent Percent 

Australia 5,600.39 1.24 6,457.15 1.23 10,925,98 1.99 12,135.09 2.02 4.49 

Canada 7,966.04 1.77 8,074.91 1.54 8,141.99 1.48 8,390.43 1.4 Ci.20 

EU(l5) 129,738 28.83 125,205.5 23.93 121,200 22.02 120,800 20.16 -0.26

Japan 6,505 1.45 8,189.3 1.57 8,521.05 1.55 8,859.83 1.48 1.39 

New Zealand 6,834 1.52 7,594.35 1.45 12,218.16 2.22 13,447.53 2.24 3.72 

United States 58,244 12.94 67,004.74 12.81 74,440.73 13.53 78,683.62 13.13 1.35 

OECD(6) 214,887.4 47.76 222,526 42.53 235,447.9 42.79 242,316.5 40.43 0.49 

Rest of the World 235,085.4 52.24 300,664.9 57.47 314,845.1 57.21 357,016 59.57 1.99 

World 449,972.8 100.00 523,190.8 100.00 550,293 100.00 599,332.5 100.00 1.28 

Source: OECD, 2000c 

5 Milk and dairy product projections are based on the OECD Agricultural Outlook and are subject to their 
assumptions. The OECD Agricultural Outlook and its assumptions are discussed in detail in Section 2.5 of 
this chapter. 
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The production of dairy products is important because of the perishable nature of 

fluid milk and the increased value these products add to the sector .. This is especially true 

for international trade since it is often easier and cheaper to ship dairy products than to 

ship fluid milk over long distances. The production of milk for fluid consumption 

represents less than 30 percent of total milk production in OECD countries (OECD, 

2000) and about 33 percent in the world (Lariviere, 1999). Therefore, over 66 percent of 

milk production is processed into dairy products. 

The production of dairy products is led by cheese. It represents the largest in 

terms of tonnes produced (Figure 2.3) and value of production. Cl\eese production has 

been steadily increasing since 1970 with only a small dip in production in the early 

1990s. The increasing trend in cheese production is expected to continue through to 2005. 

The production of cheese is highly concentrated in the EU(l5) and the United States. The 

EU(l5) and the United States represented 72 percent of the world cheese production and 

are expected to remain above 70 percent of world production to 2005 (OECD, 2000). 

Australia, Canada and New Zealand were producing around 300kt per year in the late 

1990s and are expected to remain small producers compared with the EU and the United 

States (Figure 2.4). Japan's production is expected to remain below 55kt per year until 

2005 (Figure 2.4). 
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World butter production rose from 1970 to the early 1990s at which time world 

production dropped and then remained fairly stable. It is expected to remain stable until 

2005 (Figure 2.3). The concentration of butter production is far less than for cheese. The 

EU(l5) only accounts for 28 percent of the world production. The United States is at 8 

percent and New Zealand is at 6 percent of world production. Much of the drop in world 

production has occurred in the EU(15). Between 1983 and 1992, EU(15) butter 

production dropped form 2,812kt to 1,869kt (OECD, 2000) and its share of world 

production has dropped from 36 percent to 28 percent. Only New Zealand is expected to 

increase its butter production significantly between 2000 and 2005, with production in 

much of the rest of the world remaining relatively stable (Figure 2.5). 

The production of skim milk powder (SMP) has followed a similar. pattern as 

butter production. This is expected, since SMP is normally produced as a by-product of 

butter (Figure 2.3). The EU(15) is the largest producer with 36 percent of the world's 

production. The United States represents 17 percent. Therefore, the EU(15) and the 

United States produced over half of the SMP in 1997 (OECD, 2000; Figure 2.6). 

Australia, Japan and New Zealand all produce around 200kt per year. Canada is a very 

small producer (Figure 2.6). 
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The world production of WMP has been steadily increasing since 1970 and is 

expected to continue trending upward to 2005 (Figure 2.3). It is expected that by 2005, 

WMP production will almost be equal to SMP production. The major producers of WMP 

are the EU(15)6 and New Zealand with 39 percent and 15 percent of world production 

respectively, in 1997. Both the EU(l5) and New Zealand have seen significant increases 

in production from 1980 and are expected to continue to increase production for the near 

future. Australia, another major producer, has 5 percent of the world's production. 

Canada, Japan and the United States are relatively small producers of WMP (Figure 2.7). 

6 The EU(lS)'s sharp increase in production in 1979 is related to the start of data collection for WMP and 
not a major increase in actual production so prior to 1979 recorded WMP production was zero. 
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As the figures in this section illustrate the world production of dairy products is 

concentrated in four countries, the EU(15), the United States, New Zealand, and 

Australia. All other countries are relatively small producers. 

2.2.2 Dairy consumption past, present and future 

The trends in dairy consumption follow similar trends as the production of dairy 

products. Per capita consumption of milk and dairy products for the world was 95kg of 

milk equivalent in 1999 (FAQ). However, there is a large disparity between developed 

and developing countries. Consumption in developed countries in 1999 was 246kg of 

milk equivalent per person, while in the developing countries, it was only 78kg of milk 

equivalent per person (FAQ). The trend in total consumption of dairy products is similar 

to the trend in production (Figure 2.3) since stock level changes are relatively small. 

However, an increasing world population affects per capita consumption. Butter and 

SMP, which have had stagnant levels of production since the early 1990s, have seen per 

capita consumption decline. Butter per capita consumption is expected to go from 1.6kg 

in 1980 to 1.11kg in 2005, a 31 percent decline. The per capita consumption of SMP has 

seen an even greater drop, from 0.90kg/person in 1980 to an expected 0.49kg/person in 

2005. This represents a decline in per capita consumption of 46 percent. Cheese, has had 

a 56 percent increase in total consumption, and a 7 percent increase in per capita 

consumption between 1980 and the amount projected for 2005. However, per capita 

consumption of cheese in 2000 and 2005 are lower than 1990. Only WMP has seenand is 

22 



expected to see a steady increase in per capita consumption between 1980 and 2005 

(Table 2.2). 

The developed countries shown in Table 2.2 have generally been higher in per 

capita consumption than the rest of the world in all dairy products. The only exception to 

this has been WMP consumption in the United States and New Zealand, and butter 

consumption in Japan. Japan historically tended to consume less cheese per capita than 

the rest of the world, but it has increased its per capita consumption during the 1990s and 

is now higher than the rest of the world (Table 2.2). The general trend has been for per 

capita consumption of butter and SMP to decrease while per capita consumption of 

cheese has increased. The per capita consumption of WMP has varied depending on the 

country. Australia, the EU(15), the United States and the rest of the world have had 

increases in per capita consumption. Canada, Japan and New Zealand have decreased per 

capita consumption of WMP (Table 2.2). Therefore, the general trend in the world 

consumption of milk and dairy products has been decreasing due to the decline of butter 

arid SMP consumption (Lariviere. 1999). 

Table 2.2 Per Capita Consumption (kg/person/year) 

1990 2000e 2005e 

Region Butter Cheese SMP WMP Butter Cheese SMP WMP Butter Cheese SMP WMP 

Australia 2.87 8.13 2.69 1.60 3.69 10.32 1.96 1.73 3.51 11.63 1.91 1.77 

Canada 3.50 9.88 1.58 0.44 2.59 10.81 1.05 0.59 2.57 10.87 1.04 0.56 

EU(l5) 4.89 14.77 3.51 1.23 4.64 17.22 2.56 1.38 4.53 17.94 2.29 1.45 

Japan 0.72 1.14 2.23 0.74 0.66 1.76 1.97 0.42 0.63 2.07 2.07 0.42 

New Zealand 9.96 8.92 1.75 0.15 8.31 10.51 2.08 0.21 7.94 11.60 2.00 0.20 

United States 1.88 11.20 1.33 0.31 2.05 14.09 1.42 0.19 1.77 15.10 1.16 0.17 

Rest of the World 1.14 1.12 0.41 0.33 0.81 0.69 0.31 0.38 0.83 0.73 0.29 0.40 

World 1.44 2.58 0.71 0.40 1.12 2.44 0.54 0.44 1.11 2.50 0.49 0.46 

Source: OECD, 2000c 
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The demand for milk and dairy products is dependent on relative prices in 

· domestic markets and the income of consumers. The trends shown above illustrate that

the relatively wealthy countries of the OECD have significantly higher levels of milk and

dairy product consumption. This is consistent with empirical results, which show that

income elasticities are higher in poor countries (Zhu et al., 1998). This means that

without an increase in income in developing countries, or a decrease in the price of milk

and dairy products, it will be difficult to increase per capita consumption worldwide. The

world price of dairy products has tended to be increasing since 1970 (Figure 2.8). The

higher world prices, in the 1990s, partially due to the reduction of export subsidies,

limited the ability of developing countries to import dairy products (Lariviere, 1999).

2.2.3 Trade in dairy products · 

The world trade in milk and dairy products is 68 million metric tonnes of 

milk equivalent and it was worth US$ 26 billion in 1999(FAO). Trade within the EU(15) 

accounted for 45 percent of the milk equivalent volume and 56 percent of the value of 

world trade in milk and dairy products (PAO). If intra-EU(l5) trade is excluded, world 

trade drops to 37 .5 million metric tonnes and the value declines to US$ 11.4 billion 

(FAO). Butter, cheese, SMP and WMP, dominate the trade in milk and dairy products. 

These four dairy products represented almost 80 percent of the US$ 11.4 billion in world 

trade in 1999 (Figure 2.9). In comparison, fluid milk, fresh, evaporated and condensed 

milk represented only 6.6 percent of the value of world trade (PAO). The remainder of 

trade is made up of soft products and other powdered products. Therefore, the modeling 
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