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FOREWORD 

As policymakers around the world consider the prognosis for meeting future food 
needs, among tile most difficult factors to forecast are how reforms in Europe and the 
former Soviet Union countries will affect their agricultural productivity and, in turn, 
how such changes will affect producers and consuncrs outside of these regions, 
especially in the developing world. 

Although I['PRl's work largely addresses policies and strategies in developing 
countries in light of their ability to reduce poverty, hunger, and malnutrition, IFPRI 
also undertakes work designed to increase understanding of how profound changes 
in the developed countries affect international trade and hence the developing world. 
Over tile years, IFPRI has looked at issues such as agricultural reforms in the GATT 
(Research Rcport 70), the effects of' weather ,.nd grain yields in the Soviet Union 
(Rcsearch Report 54), and determinants of agricultural policy in the United States 
and the European Community (Research Report 51). 

The research reported here was done by Rod Tyers of the Austialian National 
University while lie was a visiting research fellow at IFIlRi. The research sheds light 
on the possible outcomes of' economic reforms in Eastern Europe and the former 
Soviet Union, with a look at how international food markets inay change and how 
developing countries will be affected. Effects of policy changes in Western Europe 
are also analyzed. While none ot us possesses a crystal ball, quantitative analysis 
such as this provides information on which policymakers can base critical decisions 
as they prepare to meet the challenges of the next century regarding food, agriculture, 
and the environment. 

Per Pinstrup-Andersen 
Director Geveral 
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SUMMARY 

As manufacturing relocated to developing countries in recent years, developed­
country governments faced intense pressure to generate new employment opportunities. 
Western Europe sought revitalization through economic integration by expanding 
nembership in the European Community, now the European Union. At tile same 
time, the European Union launched a series of economic reforms that are expected to 
enhance food consumption but retard production grovth. In its effort to rejuvenate its 
economy, the Soviet Union rejected the system of central planning in favor of a more 
market-minded economic policy, which eventually destroyed the union and freed the 
countries of Eastern Europe to choose their own political and economic structures. 
The results of these changes are expected to have far-reaching effects on all econo­
mies, including the developing countries. 

This report examines the consequences of the changes that are taking place 
throughout Europe and the former Soviet Union. Before the dissolution, incentive 
distortions in agriculture in the Soviet Union favored livestock producers but failed 
to meet demand on the consumption side. The demand for cereals also rose because 
grain was used for both direct consumption and animal feed. In the short run, the 
collapse in aggregate output will reduce purchasing power and hence tile demand for 
livestock products and grain for livestock feed. This change alone, the report finds, 
could cause a substantial reduction in net food imports. 

That the centrally planned economies did a poorjob in creating and adopting new 
technology cannot be disputed, but how much improvement can be expected is hard 
to determine, given the limitations of past data. For example, management distorted 
data on production potential for fear that future quotas would be increased if they 
provided accurate information. Yields in meat were 30-45 percent below those in 
Western Europe and 20-50 percent below yields in milk. The efficiency of livestock 
feeding was also poor. Overspending on feedgrains ranged fiom 75 to 125 percent. 

Results suggest that productivity in Eastern Europe could increase by as much as 
50 percent for grains and beef and 25 percent for milk production. In tile former 
Soviet Union, graili productivity could increase 10-50 percent; beef, 50 percent; 
pigmeat, 80 percent; and milk, 100 percent. They could be even higher, considering, 
first, that prereform supplies of inputs were irregular and unpredictable, and, second, 
that spoilage rates in storage, transport, and processing were extremely high. 

During the reform period, all of the countries in Eastern Europe and the former 
Soviet Union have suffered severe slumps in output and periods of extremely high 
inflation. The EE-3 countries--the former Czechoslovakia, Hungary, and Poland-are 
showing signs of recovery; the Balkan states and former Soviet Union as yet are not. 

A search of the literature reveals that one of the most important consequences of 
economic reforms in Europe and the former Soviet Union is the possible drain on 
world capital markets, which could possibly mount to US$30-100 billion. One study 
concludes that if long-term interest rates rise by I percentage point, net transfers to 



the developing countries could be reduced by about US$30 billion a year; another 
sees real interest rates rising by 3 percentage points, representing a sharp curtailment 
of net capital flows to developing countries. 

Some researchers have concluded that, once the transition to markets and private
property is accomplished, the Eastern European countries will do best in export
agricultural products and labor-intensive manufactures. With improved technology,
the fhrmer Soviet Union could have comparative advantage in natural-resource­
based goods including agricultural products. lowever, if booms occur in areas with 
mineral and energy resources, the growth of food production could be retarded. But 
the agricultural sector may have the potential to expand more rapidly than other 
sectors that have received less investment in the past, once farms are broken up into 
smaller, more efficient sizes. Other studies find, however, that Food productivity is 
likely to remain low until food transport, processing, and marketing systems im­
prove, which will require that improvements in market institutions and infrastructure 
accompaniy the move toward more efficient organizational structures. 

Three scenarios addressing the effects of the reforms on food demand and supply 
are considered here. The first is a reference against which the others be com­can 
pared. In the second, agriculture recovers slowly, and in the third, general recovery
is more prompt. It is assumed that the disruptiol due to nationalist conflicts will abate 
and that countries in tile region will not return to totalitarian regimes or centrally
planned economics. A model, developed earlier on international trade in food comi­
modities alnd updated and adapted for this report, is fully dynamic in order to examine 
the path of adjustment to shocks or changes in food policy, but it also estimates the 
net effects of prices and quantities following full adjustment by farmers and policy­
makers. The model only looks at major food staples: wheat, coarse grains, rice,
ruminant meats (beef' and lamb), nonruiminant meats (pigmeat and poultry), dairy 
products, and sugar.

The anticipated gains under the high-growth scenario are about the same for all 
foods except dairy products, where the potential in the former Soviet Union seems 
particularly large. Productivity efficiency in Eastern Europe is expected to improve
to the level of Western Europe by 2010, whereas the Former Soviet Union is expected 
to close only half of the gap by that time. 

Two changes in the European Union that could have profound effects are incor­
porated in the simulation: unilateral refbrms in the common agricultural policy
(CAP) prices and expansion of' the European Union to include the countries of the 
European Free Trade Associatiol. As a result of the reforms, EU production of meat 
and cereals is reduced and domestic consumption of' these products increases. The 
EU's excess supply declines and world prices rise. 

Although the possibility that the EE-3 countries might join the European Union 
seems unlikely in the near term, steps are being taken to bring their agricultural prices
in line with the CAP. Hence the European Union is gradually reducing its barriers 
against these countries' exports. Although dairy products in the EE-3 countries have 
the potential to expand sharply, depressing world prices, it seems likely that dairy 
quotas will be imposed. 

In any case, the effects of reforms in the EE-3 countries are likely to be small.
Substantial changes therefore depend on changes in the Balkans and the former 
Soviet Union. In the former Soviet Union, livestock were highly subsidized coi­
pared xvith grains, so liberalization should raise grain production and reduce livestock 
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production (and therefore feedgrain demand). Oil the consumption side, grain de­
mand for feed and food will be reduced relative to demand for livestock pioducts. 
Since grain demand will fall and the producer price will rise, a surplus in grain seems 
inevitable. This result is striking given that the region as a xvhol hl l Lccna net 
importer of grains for halfa century. 

Nevertheless, Russia's predicted net grain exports in 2000 still amount to less 
than a fifth of those predicted for the United States. On average, by the year 2000, the 
postsocialist countries are expected to be self-sufficient in food, vith net export 
earnings 50-80 percent of those predicted for the United States. 

The report also considers the possibility that reforms carried out simultaneously 
in Western Europe, Eastern Europe, and the former Soviet Union could offset each 
other and have little effect outside of' the region itself. In comparing the original 
reference simulation with the high-growth sccenario for 2000, it is evident that the 
shift toward excess food supply in the postsocialist economies will have twice the 
effect on international prices as tile shift toward excess demand in Western Europe. 
The lower international prices resulting from tnilateral reforms in Western Europe 
and the conversion to market econlomies in Eastern Europe and the flormer Soviet 
Union could be on the order ot"4-16 percent, most likely between these two extremes. 
These figures reflect only the effects of' relorms in these countries on world prices; 
reforms brought about in other countries under tile agreement on agriculture inl the 
Uruguay Round of the General Agreement on Tariffs and Trade are not considered. 
However, the tendency of the agreement to make international prices higher will 
probably be offset by a reduction in discrimination against agricultural sectors in 
developing countries. 

But is a decline in international food prices advantageous for developing coun­
tries'? Even if all of these countries were net food exporters-which they are not­
many might not benefit because their economies are still greatly distorted. To benefit, 
changes in terms of trade must be transmitted to the domestic market. Many develop­
ing countries have insulated their domestic markets from price changes through 
nontariff barriers or state trading. To complicate matters, the welfare of the poor in 
rural areas in d]s\veloping countries depends on the level of economic activity in those 
areas. The rural poor may be better off with higher food prices if agricultural 
producer prices are also higher. 

Results of an attempt to capture some effects of a food price change on rural 
econom ic activity indicate that most developing countries vould be marginal net 
beneficiaries of the decline in world food prices. The exceptions vould be Argentina 
and Thailand, which are substantial net exporters. If developing countries increase 
their productivity, they could become net food exporters and hence would lose as a 
result of lower world prices. 

3 



2 

INTRODUCTION 

Shifts of policy regime are not infrequent in many countries. In Europe' and tile
former Soviet Union, 2 however, ihe period since the mid-1980s has seen extraordi­
nary pressure for economic policy reform. This is due in large part to the rapid

decline in the old political order in the former Soviet Union, the associated rebirth of

independence in the Eastern or Central European countries, and the reunification of
 
Germany. Also important, however, has been external pressure from Western 
Europe's trading partners, both directly and through the Uruguay Round of the 
General Agreement on Tariffis and Trade (GATT), the international trade negotia­
tions originating in 1986. to this external been theFundamental pressure has in­
creased importance of developing countries in world trade and as exporters of both
 
manufactures and agricultural products. The consequent decline in manufacturing in
 
most industrial countries and their slcv overall economic growth has led on the one
 
hand to the search by governments fbr sources of increased internal efficiency, in the
 
form of deregulation and economic integration, 
 and on the other to conflicting
internal pressures for the protection of dcclining sectors. 

In no sector of these economies has this pressure for policy reform been greater
than in agricultE:'e. The share of agriculture in gross domestic product (GDP) and
total employment has declined more than in manufacturing and for a longer time 
(Anderson 1987). This decline has nonetheless reduced the cost of collective action 
by farmers, whose influence over trade policy has been further facilitated by emo­
tion:,l arguments in political fora about the retention of food self-sufficiency and a 
seemingly idyllic rural lifestyle, one nevertheless Forsaken by the great majority of 
the population. Since the 1940s, Western Europe's farm sector has been increasingly
protected. For membors of the European Union (EU) this protection has come at least
in part from the Commoo Agricultural Policy (CAP), which retains comparatively
high and. stable domestic food prices. This fertile policy environment has fostered 

1Western Europe is henceforth taken to include the European Union of 12 (EU- 12): Belgium, Denmark,
France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, and the UnitedKingdom. Also included are the countrits of the IEuropean Free Trade Association (EFTA), Austria,
Finland, Iceland, Norway, Sweden, and Switzerland. In most applications, EFTA will refer to the five
continental European members of the group. Easter;. Europe, which here includes Eastern and Central
Europe, comprises the former Czechoslovakia, I ungary, and Poland (the ElE-3) and the Balkan states
(Albania, Bulgaria. Romania, and the former Yugoslavia). In most applications, EFTA will rcfer to the 
five continental ,urop,:an members otthe group.
2The former So ict Union includes 15 states: the Haltic states (E'stonia, Latvia, and L.ithuania), the
Russian Federation, tle other Western republics (l3elarus, Moldova, and Ukraine), the Transcaucasian 
Federation (Armenia, Azerbaijan, and Georgia), and the Central Asian republics (Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan). The former Soviet Union is used rather than the
Commonwealth of Independent States because the latter group excludes the Baltic slates and Georgia. 
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substantial improvements in food productivity so that, by the late 1970s, the then 
European Community had become a net food exporter. Since then the insulation 
provided by the CAP has required that exports be subsidized, and hence the CAP has 
changed from a net source of EU government revenue to its largest single expendi­
ture. This change has been the greatest source of pressure for policy reform. 

The other, of course, has been from competing food exporters abroad. This group 
successfully pressed for the inclusion of agricultural protection for discussion in the 
Uruguay Round of trade negotiations. Their pressure on Western Europe is enhanced 
by the desirability of other elements of the draft product of those negotiations, 
namely those cove; ing trade in services and intellectual property rights, which have 
to date been linked to progress on agriculture (GATT 1991). 

Further east, the area encompassing Eastern Europe and the former Soviet Union 
was, until early this century, a major source of food exports (Anderson 1992). Since 
then, the decline in the relative size of agriculture's contribution to output and 
employment has been slower than in Western Europe. As late as 1989, almost a 
quarter of the Soviet Union's GDP was in agriculture, along with a fifth of its 
employment (IMF et al. 1991). By comparison, nowhere in Western Europe does 
agriculture contribute more than 6 percent of GDP (World Bank 1992d). 3 But, while 
the comparative importance of agriculture in these countries was declining slower, 
productivity was also falling behind that in Western Europe (Brooks et al. 1991). The 
net effect was a substantial decline in food self-sufficiency, paricularly in the former 
Soviet Union (Tyers and Anderson 1992, chap.8). This was exacerbated by a decision 
of the government of the former Soviet Union in the late 1960s to boost consumption 
(and therefore production) of livestock products aind, if necessary, to import feed­
grains (Cook 1988). 

To add to its problems in agriculture, the other sectors of the Soviet economy 
grew slowly from the late 1970s. Meanwhile, the Reagan administration in the 
United States accelerated its arms buildup, placing pressure on the Soviet govern­
ment to comimit still more of the economy's output to defense, even though (current 
estimates suggest) it had already absorbed almost a quarter of output (Aslund 1991, 
chap. I). Thus, while governments in Western Europe were casting about for sources 
of new economic growth, a similar but more urgent search was embarked upon in the 
Soviet Union. The answer was found in democratization and market-oriented domes­
tic reforms. These would not prove sufficient, however, without a simultaneous 
scaling down of the military establishment through global arms reduction treaties and 
withdrawal from Eastern Europe. The latter move led to the practical independence 
of the Eastern European states, their own democratization, and their programs of 
economic reform. 

The objective of this report is to review the consequences for developing coun­
tries of the reforms that are taking place throughout Western and Eastern Europe and 
tile former Soviet Union. In particular, the report examines the region's net trading 
position in food agriculture, assessing, for example, the conditions under which the 
region could increase its excess supply of food and hence shift the terms of trade 

3The corresponding proportions For the Eastern European countries are between these two extremes. 
4And import they did, on ascale that increased dramatically in 1972/73 (Johnson 1975 and 1992, chap.3). 
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away from food production in developing countries. By reducing agricultural protec­tion, the reforms in Western Europe will restrain future food production growth, butthis change is likely to be at least offset by productivity gains in the food sectors of
Eastern Europe and the former Soviet Union.

Since the various reforms began, a number ofstudies have addressed these issuesfor the region as a whole. A study by the Centre for Economic Pol. y Research(CEPR) was concerned with the net trading pattern of the postreform Eastern Euro­pean economies (CEPR 1990). It examines Eastern Europe's factor endowments andfinds them high in human capital, suggesting a pattern of comparative advantage thatwould lead to greatest growth in the exports of'sophisticated manufactures intensivein human capital. Its cursory examination of agricultural performance suggests that,despite tie probable growth in parts of the manufacturing sector, the potentialremains for substantial food produc!ivity increases, leading to expanded net exports
ot'grains.

Hamilton and Winters (1992a, 1992b), who had contributed to tile CEPR 1990study, f'ollowed it with a more formal assessment, again just for Eastern Europeaneconomies. Thex' further examine the evolution of comparative advantage of thesecountries. Their analysis of skill composition of the labor force finds it on a par withWestern Europe. Thev reexamine the cross-sectional reiationship between economicgrowth and skill level, find it positive, and hence reach optimistic conclusions aboutthe potential for gro\vth in sophisticated manu facturing in Eastern Europe. Of mostrelevance to this report, however, is their application of a version of the Tyers-Anderson model of world food trade to agricultural production in Eastern Europe.They carry out two experiments. In the first, real household income and foodproductivity arc h-osted to represent the net gains from the ongoing economy-wide
reforms. Net food exports from Eastern Europe expand and international food pricesdecline, placing budgetary pressure on the European Union by increasing the net costof' f'ood export subsidies. Iii the second experiment, they simulate the inclusion ofEastern European farmers in the European Union's CAI) and find that the effects onthe international market are substantially larger.

Collins and Rodrik (1991) studied the global effects of reform in both EasternEurope and the former Soviet Union. The first part of their study is focused onpossible changes in the direction and composition of trade between Eastern Europe,the former Soviet Union. and tile rest of' the world. They examine the pattern ofoutput per worker in agriculture and manufacturing and estimate revealed compara­tive ,advantage from prereform trade flows. They also examine the possibility of net
food exports, though they are skeptical of the (.EPR result that manufacturing growth
will be at tile capital-intensive end. This, they say, depends on substantial capital
inflows, whicll seem slow in coming.5 Collins and Rodrik are also concerned with the

potential effects on global interest rates of a substantial inflow of capital to EasternEurope and the former Soviet Union. These effects, which are diicussed in Chapter4 of'this report, are likely to be of'more significance for developing countries than theinevitable shifts in de terms of merchandise (including food) trade examined by the
CEPR and Hamilton and Winters. 

5There is now evidenc- that these lows are appearing, particularly in Iungary (IMF 1992a). 
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A more recent study by Overbosch and Tiis (1992) focuses on the food trade 
consequences of the Eastern Europe and former Soviet Union reforms. They apply 
the basic linked system of national models developed at the International Institute for 
Applied Systems Analysis to three reform scenarios. No model of the Eastern Europe 
or forner Soviet Union economies is incorporated. Rather, these scenarios are built 
on prereform external trade data for that region, modified according to assumptions 
about the (internal versus external) direction of that trade. Nevertheless, their results 
also show the potential for substantial increases in the region's excess food supply 
and for lower relative food prices in the medium term. Finally, Liefert. Cook, and 
Koopman ( 1989), Liefert, Koopman, and Cook ( 1991), and Koopinan (1992) report 
U.S. Department of Agriculture (USDA) analysis of incentive distortions in the 
former Soviet Union using the SWOPSIM model. This is the only work that exam­
ines these distortions, and it highlights the tendency of Soviet policy to discriminate 
against cereal production and in fhvor of the livestock industry. 

Finally, substantial research on the economies of Eastern Europe and the former 
Soviet Union, particularly their agricultural sectors, has been done recently at the 
World Bank." These studies emphasize developments in the current transitional stage 
of the reforms. For example, while the studies recognize the potential for substantial 
improvements in food productivity in the former Soviet Union economy, they em­
phasize the World Bank's agenda for further reforms and associated investments, 
deeming that these reforms must be successfully completed before improvements can 
be realized. Nevertheless, they are optimistic about the overall economy of tile 
former Soviet Union, to the extent that aggregate output and consumption are 
projected to bottom out in 1993 and 1994 and recover thereafter. In the food sector, 
they conclude that domestic price reform will lead to an increased commitment of 
resources to grain production and less to the presently inefficient livestock industry. 

This report draw- on these and other studies. Its scope is narrower than many in 
that it emphasizes behavioral responses in tile food sector only. but it encompasses 
reforms in both Western and Eastern Europe and the former Soviet Union. Chapter 3 
reviews the evidence on internal incentive distortions and comparative food produc­
tivity in Eastern Europe and the former Soviet Union, while Chapter 4 briefly 
summarizes recent developments as well as some transiional consequences of the 
reforms for the developing countries. In Chapter 5 a newly updated version of the 
original Tyers-Anderson model of world trade in food products is used to estimate 
the effects of reforms in Western Europe, Eastern Europe, and the former Soviet 
Union. Four possible scenarios are examined. Estimates of each region's domestic 
incentive distortions are incorporated explicitly in the model, and the consequences 
of reforms are quantified over a 20-year horizon. Chapter 6 summarizes the implica­
tions for developing countries, and Chapter 7 presents the conclusions. 

6For the work on the economy ofthe former Soviet Union, see World Bank 1992a, chap. 12; 1992b. These 

reports were released at the September 1992 meeting of the World Bank Board. 
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3 

THE PREREFORM ECONOMIES 

The region studied in this report, comprising all of Europe and the former Soviet
Union, has a sixth of the world's population and generates fully a third of its
recorded output.7 Changes of policy regime there cannot but have a substantial
impact on the economy of the rest of the world. Throughout this report, the region
is disaggregated into five major subregions (Table 1). The former Soviet Union is
further subdivided into six groups of new republics, the constituents of which are
also listed. The inaccuracy of GDP as a measure of development notwithstanding, it
is immediately clear from the table that the region as a whole is very heterogeneous
in the levels of development achievedA All of the tormer Soviet Union is in the
World Bank's lower-middle income category, with its Central Asian republics at the
bottom end of that range. Eastern Europe and the former Soviet Union together have 
more than half the population of the region as a Nhole, but little more than a tenth 
of the income. 

Consistent with this heterogeneity is the economic contribution ol agriculture in
the region. While agriculture supplies less than 6 percent of the output in all the
constituent countries of the European Union a:d the European Free Trade Associa­
tion (EFTA), it contributes an average of about 14 percent in Eastern Europe and
almost 25 percent in the former Soviet Union.9 Moreover, much of the former Soviet
Union has retained between 20 and 40 percent of its labor force in agriculture,
compared with an average for Western Europe of less than 7 percent (IMF 1992c,
Table 9). Accordingly, differences are to be expected in the patterns of food con­
suinption between the poor and the wealthy parts of the region. These are observed,
although the differences are not as pronounced as the apparent inconle disparities 

7Thlc numer,.tors in these fractions appear in Table I, while the denominators are the world totals provided
in the World )evelopment Indicators section of World Bank 1992d, Tables I and 3.8No attempt has been made here to use International Comparison Project methods or to otherwise adjustfor purchasing power parity. Note. however, that the estimates by Summers and I leston (1991) of 1985 per capita (iNP for the -astern European and Former Soviet Union economies (expressed in 1980 USdollars) were: Czechoslovakia. IJS$7,400; I lungary, tJS$5,800; Poland, US$4,900; Bulgaria. I1S$5, 100;Romania. 1JS$,1.300: Yugoslavia, US$5,100; and the Soviet Union, US$6,300. Considering that 1980 USdollars are more valuable than 1990 ones by about half, these prereform estimates are larger than thosein Table I by lactors of four or more. More recent evidence on purchasing power parity suggests a ratioof three or less (Konovalov et al. 1993, -conomist 1993a). There are several reasons for discrepanciesbetween these sources: new accounting information has become available since these economies openedformally, output in each has slumped as reforms have begun, and the price indices used by Summers andIlestoi to adjust for purchasing power parity probably omitted substantial hidden inflation.
 

')See World Bank 1992d, World Development Indicators. Table 3. amd IMF et al. (1991), vol.1, Table A.5.
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Table 1-Gross domestic product (GDP) and population in Europe and the 
former Soviet Union, about 1990 

Average Percent of 
Economic Group/ 
Country GDP 

Percent 
of Total Population 

Percent 
of Total 

GDP per 
Capita 

Europesn 
Union 

(US$ billion) (millions) (US$) 

EU-12a 5,420 77.0 326 42.0 16,600 100 

EFTA-5b 860 12.0 34 4.0 25,300 152 

EE-3 142 2.0 65 8.0 2,200 13 

Former Czechoslovakia 45 0.6 16 2.0 2,800 17 

Hungary 33 0.5 11 1.0 3,000 18 

Poland 6. 0.9 38 5.0 1,700 10 

Balkans 142 2.0 59 8.0 2,400 14 

Albania 5 ... 3 0.4 1,500 9 

Bulgaria 20 0.3 9 1.0 2,200 13 

Romania 35 0.5 23 3.0 1,500 9 

Former Yugoslavia 82 1.0 24 3.0 3,400 21 

Former Soviet Union 490 7.0 289 38.0 1,700 10 

Russia 300 4.0 148 19.0 2,000 12 

Ukraine 79 1.0 52 7.0 1,500 9 

Baltic states 15 0.2 9 1.0 1,900 II 

Estonia 3 ... 2 0.2 1,840 II 

Latvia 5 ... 3 0.3 2,000 12 

Lithuania 7 . . 4 0.5 1,900 II 

Western republics 47 0.7 30 4.0 1,600 9 

Armenia 4 ... 3 0.4 1,300 8 

Azerbaijan 8 0.1 7 0.9 1,200 7 

Belarus 21 0.3 10 1.0 2,000 12 

Georgia 8 0.1 6 0.7 1,400 9 

Moldova 6 ... 4 0.6 1,300 8 

Kazakhstan 21 0.3 17 2.0 1,300 8 

Central Asia 28 0.4 33 5.0 800 5 

Kyrgyzstan 4 ... 4 0.6 900 5 

Tajikistan 4 ... 5 0.7 800 5 

Turkmenistan 4 ... 4 0.5 1,100 7 

Uzbekistan 16 0.2 20 3.0 800 5 

Total or average 7,054 100.0 773 100.0 9,700 58 

Sources: 	 For the EIU-12, EFTA-5 and EE-3, all estimates are from the World Development Indicators supplement of 
World Bank, Worl Development Report 1992 (New York: Oxford University Press, 1992), Tables I and 

3. For the former U.S.S.R., GDP is based on shares from IMF (International Monetary Fund), World 
Economic Outlook (Washington, D.C.: IMF, 1992), Table 9, combined with the 1990 GDP estimate of 

R 622 billion from IMF, The Russian Federation, Economic Review Series (Washington, D.C.: IMF, 
1992) convered te IS$ at the exchange rate R 1.27 per US$1.00. The latter rate is that used in comparison 
analysis by the International IEconomics I)epartment of the World Bank, Aeasuring the Incomes of 
Economies oftMe loroer Soviet Union, WPS 1057 (Washington, I).C.: World Bank, 1992). 

Notes: 	 Values for the centrally planned economics are generally given only to two significant figures of accuracy. 
Numbers may not add to totals due to rounding. The ellipses ( ... ) indicate less than 0. I percent. 

aEU- 12 includes the 12 countries belonging to the European Union: Belgium, Denmark, France, Germany, Greece, 
[reland, Italy, L.uxembourg, the Netherlands, Portugal, Spain, and the United Kingdom. 

EFTA-5 includes the continental members of the European Free Trade Association: Austria, Finland, Norway, 
Sweden, and Switzcrland. Iceland is excluded. 
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might suggest (Table 2). In general, the world's developing countries directly con­sume much more grain and fewer livestock products than do the industrial ones.
Characteristically, then, the patterns of food consumption in Eastern Europe and theformer Soviet Union lie between those in Western Europe and all other developing
countries. But, even in the poorer part of the former Soviet Union, the share of foodexpenditure on dairy products remains on a par with the European Union. Of course
this does not mean that the volume consumed per capita is the same. In the late 1980s
milk intake was about 170 kilograms per capita, still below the 208 kilograms percapita consumed in the industrial countries (OECD 1991, 177). Meat consumption
was 59 kilograms per capita, compared with 84 kilograms per capita in the industrial
countries. Nevertheless, for countries that are comparatively poor, these levels of 
consumption are high.

Sedik (1992) explains this as a consequence of a deliberate policy throughout
Eastern Europe and the former Soviet Union to raise livestock product consumption,
beginning in the 1960s. In his view, the goal was achieved by heavily subsidizing
the livestock sector. But it is now known that the region's consumption of these
products was already high for its level of development, even in the I960s (OECD
1991). More likely, people in Eastern Europe and the former Soviet Union are
predisposed toward herding, and therefore their diets are rich in animal proteins, atleast compared with much of the developing world. For example, large parts of
South and East Asia have cultural inhibitions that limit the consumption of meat,particularly meat from cattle. Indeed, there is evidence (to be discussed later) that
the incentive prices for livestock product; in the former Soviet Union were high by
international standards. 

Table 2-Expenditure shares on food products, 1990 

Rest of 
Former All 
Soviet DevelopingGLS Producta EU-12 EFiA-5 EU-3 Balkans Russia Union Countries 

(percent)
 
Grains II 9 14 26 
 15 20 47Rice I I 0 I I I 26Wheat 7 5 10 19 9 15 I1Coarse grain 3 3 4 6 5 4 I0Sugar 5 4 4 3 4 4 6Dairy products 31 43 34 24 34 31 14Meats 53 45 48 47 47 41 33Ruminant 23 21 15 17 30 26 18Nonruminant 30 24 33 30 17 is 15Total 100 100 100 100 lo 0 100 100 

Source: Benchmark trend consumption estimates are from the updated Tyers-Anderson model database, detailed inAppendix 2, and described in R. Tyers and K. Anderson, Disarrayin World Food lharkets: .t Quantitative
Assessnent (Cambridge. U.K.: Cambridge University Press, 1992).Note: Numbers may not add to totals due to rounding. EU-12 is the I uropean Union of' 12 ccuntries. EFTA-5includes the continental members of' the European Free Trade Association: Austria. Finalnd, Norway,Sweden, and Swritzerland. The I-3 countries are the lrmer Czechoslovakia, IHungary, and Poland. The
Balkans include Albania, Bulgaria, Romania. and the former Yugoslavia.

aGLS refers to grains, livestock products, and sugar, the food groups of interest in this report. 
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Producer and Consumer Incentive Distortions 

Since the 1950s in Western Europe, the decline in agriculture's contributions to 
GDP and employment has mirrored the decline in the share of overall household 
income committed to food products. '[he number of farm households has also 
declined in absolute terms, reducing the free-rider cost of collective action by 
farmers. At the same lime, agriculture's comparative smallness and the lower share 
of income spent on food have reduced the proportional direct and indirect tax burdens 
associated with assistance to agriculture. 'These changes, combined with the emotive 
force of the arguments for food self-sufficiency and the preservation of' traditional 
rural lifestyles, have yielded hncreasingly high rates of protection to agriculture 
relative to other tradable goods sectors."' This trend is confirnmed by the changes in 
agricultural prices relative to prices of other tradable goods since the early 1960s 
(Table 3). Despite the persistent declining trend ot agricultural prices in international 
trade, relative agricultuiral prices have remained high in Western Europe. This pattern 
appears not only in the European Union, where the CAP has been notorious for its 
protectionism, but it is even more pronounced in the Western European countries 
whose agricultural policies have been independent of the CAI). 

A modern measure of assistance to agriculture, which can be hidden in a number 
of ways, is the producer subsidy equivalent (PSE). This measure consolidates all 
assistance into an e(]uivalent specific subsidy payment, which is readily expressed as 
an equivalent ad valorem product price distortion such as an equivalent tariff or 

Table 3-Indices of agricultural prices relative to industrial prices in Western 
Europe and in international markets 

a EFTA5bEC-10 
I.,C-10 EVIA-5' International International International 
Prices Prices Prices Prices Prices 

Period (I) (2) (3) (4) (5) 

(1961-64 = 100) 

1961-64 100 100 100 1.00 1.00 
1965-69 101 105 99 1.02 1.06 
1970-74 99 104 100 0.99 1.04 
1975-79 106 102 89 1.19 1.15 
1980-84 97 114 83 1.17 1.37 
1985-87 90 98 70 1.29 1.40 

Source: R. Iyers and V.. Anderson. Disarra ' in floril FoodAlrkets: A Quantitative ,'lssessnte'nt (Cambridge, 
U.K.: Cambridge University Press, 1992), Table 2.1. 

Notes: The first two colmns show the prices received by farmers relative to the prices received by producers of 
other tradable goods (as reflected in the wholesale price index). The third column slirws an index of 
agricultural prices relative to maniufactured export prices for all industrial market economies.

Nl:C- I0 excludes Portugal and Spain from the European IUnion countries.
 
bEFTA-5 inclUdes the continental members of the l:uropean Free Trade Association: Austria, Finland, Norway,
 

Sweden, and Switzerland. 

°For ai more detailed discussion of the determinants of increased agricultural protection, see Tyers and 
Anderson 1992, chap.3. 
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export subsidy.I I Its major weakness is that it is not a good measure of the impact of
protection on international trade, mainly because some forms of assistance to farmers 
are "decoupled" (so that the assistance does not affect production incentives at the
margin) and others are associated with controls on the use of land (Hertel 1989;
Roningen and Dixit 1991). Thus, its use in the analysis of trade effects of protection
requires that associated quantitative controls be examined explicitly. The PSE and
the corresponding measure of consumer price distortions, the consumer subsidy
equivalent (CSE), are now estimated annually for the industrial countries by OECD 
(1992). For other countries, including those of Eastern Europe and the former Soviet
Union, these measures are estimated periodically by the Economic Research Service
of the USDA (Webb, Lopez, and Penn 1990; Cook, Liefert, and Koopman 1991 ).

For this report, estimates of PSEs and CSEs for 1989 and 1990 have been drawn
from these sources, converted into ad valorem product price subsidies, and expressed 
as nominal protection coefficients (equivalent domestic-to-border price ratios). The
results are listed in Table 4. Those for the EFTA group are highest, consistent with
that group's comparatively high incomes and comparatively small agricultural sec­
tors. Producer incentive distortions are uniformly greater than those facing consum­
ers, reflecting the use of assistance measures that do not distort the product price
directly. By comparing the EFTA distortions with those in the European Union, it is
clear that expansion of the European Union to include the EFTA countries, and hence 
the extension of the CAP to EFTFA farmers, will reduce the overall level of assistance 
to food production in Western Europe.

Beginning with these measures, the estimation of the trade effects of Western
Europe's distortions is a comparatively simple application of partial equilibrium
analysis, provided quantity controls are properly accounted for. This is because the
agricultural sector is small, there are no associated exchange controls, and othertradable goods sectors are It is noonly lightly protected. longer convenient to 
estimate distortions in Eastern Europe and the former Soviet Union, however. These
economies not only used multiple controlled exchange rates in the prereform periodbut, in all sectors, most quantity decisions were dictated centrally and official prices 
were set to satisfy distributional objectives rather than to ration supply. In the
former Soviet Union, for example, the net effect appears to have been a trade regime
that discriminated heavily against natural resource-based exports, particularly oil
and gas, and subsidized imports of staple foods and some industrial inputs (Kono­
valov et al. 1993).

While it remains possible to estimate PSEs and CSEs for agriculture in Eastern
Europe and the former Soviet Union, the resulting estimates are particularly sensitive 
to the method by which product and input prices, are calculated. Since quoted prices
do not generally direct the choice of production or consumption volumes, adjust­
ments are required. The adjusted prices, then, are compared against a set of border 

1 First suggested in Josling 1973, the PSE is calculated by commodity and evaluated as asum of floneyrepresenting the total value of transfers received by producers of that conmmodilv. This can be compared 
with the total value of the product measured at free market prices (usually border prices adjusted Fbrinfrastructural costs). It can be expressed either as the difference of the two values or the proportion by
which the distorted value differs from the free market value. For a more complete explanation, see 
"rangermann, Josling, andlPcarson 1987. 
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Toble 4-Food price distortions in Europe and the former Soviet Union expressed 
as the ratio of the equivalent domestic incentive price to the border price 

Non-
Coarse Dairy Ruminant ruminant All 

Economic Group Rice Wheat Grain Sugar Products Mleat Meat GLSa 

European Union
 
Producer 2.78 1.75 2.22 2.27 4.00 2.33 1.54 2.52
 
Consumer 2.33 1.54 1.89 1.92 2.50 1.89 1.33 1.88
 

EFTA-5b 
Producer 1.00 8.33 4.00 3.33 6.67 3,70 2.78 4.97 
Consumer 1.00 2.22 2.56 2.38 2.78 2.63 2.33 2.57 

EE-3 
Producer 0.90 1.08 1.22 0.76 0.84 1.67 1.08 1.10
 
Consumer 0.90 0.88 1.22 1.13 0.46 0.80 0.98 0.83
 

Balkansc 
Producer 1.00 0.87 1.00 0.47 1.00 0.91 0.83 0.91 
Consumer 1.00 0.87 1.00 0.47 1.00 0.91 0.83 0.91 

Former Soviet Union 
Producer 1.82 0.63 0.73 1.30 1.55 1.11 1.11 1.79 
Consumer 0.34 0.22 0.35 0.84 0.52 0.54 0.99 0.80 

Average For Eastern 
Europe and the fouier 
Soviet Union 

Producer 1.77 0.73 0.86 1.10 1.30 1.16 1.05 1.10 
Consumer 0.43 0.40 0.46 0.84 0.56 0.59 0.96 0.62 

Sources: 	Based on estimates of producer subsidy equivalents (PSEs) and consumer subsidy equivalents (CSEs) for 
Western Europe in 1990 provided by the Organization for lEconomic Cooperation and Development (OECD) 
on computer diskette to supplement ..lgricultural Policies, Attarkets, and trade: Monitoring and Outlook 
1992 (Paris: OECD, 1992) and for Eastern Europe and the former Soviet Union as provided by the Europe 
Branch of the Economic Research Service of the U.S. Department of Agriculture (UISDA). The origins of the 
former Soviet Union estimates are detailed inTable 6. 

Notes: 	 Incentive distortions are here expressed as equivalent nominal protection coefficients (NPCs, or ratios of 
domestic to border prices) adjusted to also represent (aisequivalent product price effects) those input price 
distortions accounted for in the calculation of PSEs and CSEs by the OECD and the USDA, Economic 
Research Service. 

There is a one-to-one relationship between NPCs and PSEs and CSEs. For the PSE (expressed as a 
proportion of payments to producers), nP', the equivalent NIC is fp = I/(IPtP). For the corresponding CSE,
n", it is p" = 1AIl+n"). 

Since the estimates in this table are essential to the analysis in Chapter 5, it is completed by assumption 
even %%herethe supporting information is incomplete. To achieve this, consumer distortions are assumed to 
be the same as producer distortions in the Balkan states, and the nonexistence in many cases of estimates of 
PSEs or CSEs for rice is taken to indicate a free market. 

aGIS refers to grains, livestock products, and sugar, the food groups of interest in this report.
 
bI-FTA-5 includes the continental members of the European Free Trade Association: Austria, Finland, Nonvay,
 

Sweden, and Switzerland.
 
c Both PSE and CSI estimates for I hungary and all the Balkan state, are not available. The estimates used are PSEs
 

and the Balkan estimates are for Yugoslavia only in 1988.
 

prices, converted to domestic currency at, most properly, the (equilibrium) exchange 
rate that would apply in the absence of exchange controls and distortions elsewhere 
in the economy. 

Considering first the choice of prices, onl the demand side, in the prereform 
former Soviet Union, there was excess demand for sugar and livestock products at the 
heavily subsidized prereform state shop prices; only some citizens could obtain these 
products (usually via their employers) without spending many hours queuing. Con­
sumers would clearly have been prepared to pay higher (incentive) prices for these 
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commodities if they could have obtained them without wasting time in queues. This 
view follows Becker's (1965) theory of the allocation oftime in its recent application
to centrally planned economies (Stahl and Alexeev 1985). In this literature, incentive,"virtual," and "effort" prices are overlapping concepts. 12 There are two approaches 
to their estimation. Liefert (199 1) relies on the assumption that planners are aware of 
the excess demand at state shop prices and that they control it at a roughly constant 
level by manipulating the level of imports. Koopman ( 1992) applies this approach to 
the adjustment of CSE estimates. His adjustments remain in the coefficients for the 
EE-3 (the former Czechoslovakia, Ilungary, and Poland) and the Balkan states in 
Table 4. 

Given the coexistence of state shops with private food markets, called kolkhoz, in 
most of the former socialist countries, a more appealing approach relies on data from 
these "'parallel markets." Charemza (1990) proposes the use of data on parallel
markets to estimate demand parameters, which can then be applied in the calculations 
of excess dcmand at state prices. For the former Soviet Union, Morduch, Brooks, and 
Urinson (1994) adopt a related approach. They reason that, where like products are 
available in both state shops and private markets, the consumer of the marginal unit 
is indifferent as to whether the purchase is made at the low state shop price, with its 
associated queue, or at the higher private market price. The private market prices are 
therefore estimates of incentive prices. 13 Their data, which are summarized in Table 
5, are derived fiom Russia's Goskomstat consumption and price statistics and unpub­
lished household budget surveys in 1991. They show that the private markets for 
meat, milk, and eggs are heavily patronized, supplying about a fifth of total constmp­
tion (most of which, of course, is purchased by higher-income households). More­
over, the incentive price premia are quite large. Meats and dairy products increase 
threefold and sugar doubles. Anecdotal evidence suggests that these premia were 
lower before the reforms began to take effect, more so for dairy products than for 
meats. Accordingly, the consumption coefficients for the former Soviet Union inl 
Table 4 are adjusted upward in Table 6. 

Morduch, Brooks, and Urinson (1994) suggest that not all state shop consumers 
waste time queuing and that contsumption rents accrue. Indeed, they make the 
extreme assumption that none of this rent is wasted. Consumption is then modeled 
as a purchase at the estimated incentive price, combined with an associated in­
framarginal consumer subsidy (a transfer to consumers that does not induce them to 
change their level of consumption, given the incentive price). Their point is that 
price liberalization, while it removes the queues, also removes the inframarginal
subsidy, leaving poorer groups considerably worse off. For the poorest households,
13 percent of the sample of 1991 households, they reason that full compensation for 

12While it will be convenient here to treat the calculus of ihese prices as identical with that of market 
prices, there are important differences. First and most obvious, the whole incentive price paid is not
received by the supplier of the good purchased, some disappearing in (queuingor search waste. Indeed,
Boycko (1992) builds a nmacroeconomic model on licroeconom ic foundations that includes queuing
waste, which helps to explain some of the former Soviet Union's observed loss of output in the early
reform period. Second, the incentive price for a particular good is not the same for all consumers, most 
often because of differences in the opportunity cost of queuing time (Sah 1987).
13This reasoning follows that in earlier studies ofChinese food policie," 'ee Sicular (1989: 1991). 
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Table 5-Food consumption and prices on state and private markets in the 

former Soviet Union 

Item 	 NICat Milk" Eggs" Sugar Potatoes Vegetables Fruit 

Average annual cornsumption (kilogranis/capita) 
per persona 

State shops and cooperatives 53 278 166 25 64 61 27 
Kolkhoz (free) markets 12 61 37 0 17 19 9 

(percent) 

Share from free markets 19 18 18 0 21 23 24 

(rubles)Consumer prices 
State shops 7.0 0.65 0.26 2.4 1.0 1.0 3.0 
Cooperatives 14.0 0.65 0.27 3.5 1.5 4.0 6.0 
Kolkho: (free) markets 25.0 1.95 0.67 5.0 1.5 5.0 12.0 

Source: Averages from disaggregated data collected in 1991, presented in the appendix to J. Morduch, K. Brooks, 
and Y.M. Ulrinson, "l)istributional Consequences of the Russian Price Liberalization," Economic Develop­
neritand ('ultural('hange 4 (3, 1994): ,169--183. 

aVolunmes are in kilograns except lor milk. \vhich is in liters, and eggs, which are in numbers of eggs. 

Table 6-Assumptions about prereform price distortions in the former Soviet 
Union 

Non-
Coarse Dairy Ruminant ruminant 

Price Distortions Rice Wheat Grain Sugar Products Meat Meat 

Consuter price distortions 
From CSE estimates 0.50 0.33 0.52 0.96 0.52 0.40 0.74 
Assumed incentive ratio 1.00 1.00 1.00 1.30 1.50 2.00 2.00 
Assumed overvaluation ftactora 0.67 0.67 0.67 0.67 0.67 0.67 0.67 
Estimates used 0.34 0,22 0.35 0.84 0.52 0.54 0.90 

Producer price distortions
b 

Fron PSIE estimates 1.82 0.63 0.73 1.30 1.55 1.11 1.11 
Factor for excluded subsidies 1.50 1.50 1.50 1.50 1.50 1.50 1.50 
Assuned overvatuation factora 0.67 0.67 (.67 0.67 0.67 0.67 0.67 
Estimates used 1.82 0.63 0.73 1.30 1.55 1.11 1.11 

Sources: 	 Based on estimates of producer subsidy equivalents (PSl-.s) and consume, subsidy equivalents (CSEs) for 
the former Soviet Union as provided by the Economic Research Service, the U.S. Department of Agricul­
ture. Altthough they are updated it) 1989, the method used in estimatinig them and the policy instruments 
included and excluded are detailed in E.Cook, W.M. Liclcrt, and R. Koopman, "Government Intervention 
in Soviet Agriculture: Estimates of Consuenr and Producer Subsidy Equivalents,' Stall'Report No. AGES 
9146, U.S. )epartmcnt of Agriculture, Economic Research Service. Washington, D.C., 1991; and R. B. 
Koopnian, "Agriculture's Role l)uring the Transition from Plan to Market: Real Prices, Real Incentives and 
Potential Equilibrium," paper prepared for a conference on Economic Statistics for the Economies in 
Transition: Eastern Europe in the 1990s, 1U.S.Department ol'Agriculture, Washington, D.C., 1992. 

Notes: 	 Incentive distortions are here expressed as equivalent nominal protection coefficients (NPCs, or ratios of 
domestic to border prices) adjusted to also represent (as equivalent product price effects) those input price 
distortions accounted for in the calculation of PSEs and CSIs by the Lcononic Research Service. There is 
a one-to-one relationship between these and I3Sls and CSls. For the PSE (expressed as a proportion of 
payments 	 to producers), rP' the equivalent NIPC is p' I/(0 -nt). For the corresponding CSE, n", it isp,' = I /( I+rE). 

aExchange controls and other distortions not accounted for in the PS E and CSE calculations are assumted to have 

educed the relative prices of Aod products by a third. 
It is assumed that state and collective larns in the former Soviet Union produced both cereals and livestock products 

and that the opportunity cost of cereal sales for direct consumption is the producer price, rather than tile more heavily 
subsidized consumer price. 
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this change would require a doubling of wage income. For an average household,
the reduction in purchasing power would be 39 percent (Morduch, Brooks, and 
Urinson 1994, Table 2).

That there was no queuing waste in the prereform former Soviet Union is a strong
assumption. Moskoffs (1984) description of the Soviet labor market suggests that
overtime payments, part-time work, and holding of two jobs were common. Indeed,
McAuley (1979, 248) finds that, in the 1970s, incentive and supplementary payments
were 40 percent of the average worker's wage. Even though many senior bureaucrats,
the military, and others with private links to the food industry would have made their
purchases without queuing, it is more likely that most of the inframarginal consumer
subsidy was wasted (as argued, for example, in Boycko 1992 and Tarr 1991).
Accordingly, in the analysis in Chapter 5, price liberalization is not accompanied by
any related reduction in household disposable income. A less satisfactor analysis in
which an intermediate assumption is made is presented in Tyers 1993. 

On the supply side, since profit-maximizing firms would generally not cioose
the observed output when confronted by the observed prices, the appropriate prices
to use are those at which profit-maximizing firms would choose the observed output.
Planners can coerce firms to produce more than the profit-maximizing output while
still covering average costs. The (incentive) price at which competitive firms woUld
produce that output is therefore higher, as explained by Koopman (1992) and Liefert,
Koopman, and Cook (1991). Koopman's supply disequilibrium adjustments are
incorporated into the PSEs on which Table 4 is based. 

Also important as distortions of production incentives are a number of subsidies
that were omitted from the PSE estimates due to lack of sufficiently detailed infor­
mation. In particular, state farm debts were routinely written offby the Central Bank
in the I980s. Anecdotal evidence suggests that these debts grew rapidly in tile latter
part of that decade and that, by its end, revenue on many state farms fell so low that
they could not cover recurrent material costs.14 Indirect subsidies of this magnitude
are too important to ignore, even if allowance for them must be arbitrary. Accord­
ingly, on the assumption that subsidies in this form were not biased toward particular
food products, all the former Soviet Union producer coefficients were arbitrarily
raised by 50 percent, as indicated in Table 6. 

Next the choice of exchange rate is considered. No truly robust estimates of
equilibrium exchange rates appear to exist for the prereform period. One could try the
method recently applied to developing countries with exchange controls (Bautista
1987; Krueger, Schiff, and Vald6s 1988; Dorosh and Vald6s 1990). But this approach
requires that the distortions in the economy can be estimated from product price
comparisons or at least that some unsustainable component of the curi ent account
imbalance can be identified, and that economy-wide behavioral elasticities with
which to calculate the degree of overvaluation are available. Such methods are
virtually impossible to use when few domestic prices clear their respective markets.
The gargantuan task of correcting for disequilibria in all tradable product markets 
must first be completed. 

14Personal communication, Ed Cook, Commonwealth of Independent States Department, World Bank, 
September 1992. 
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In their estimates for the former Soviet Union, for example, Cook, Liefert, and 
Koopman (1991 )judge the official rate to be overvalued almost threefold. To arrive 
at this, they use Liefert's (1990) shadow (rather than equilibrium) exchange rate 
estimates. Liefert evaluates the domestic resource cost in rubles of displacing one 
dollar's worth of imports in the marginal industry-that industry in which the former 
Soviet Union had the greatest comparative disadvantage.' 5 The result is an average 
rate for the period 1985-87 of R 1.90 per US$1.00. The corresponding official rate in 
1986 was R 0.70. In his subsequent analysis of agricultural incentive distortions in 
1989, Koopman (1992) assumes about the same degree of overvaluation for the 
former Soviet Union and, in the Eastern European economies, overvaluation by about 
a third. Koopman's results for 1989 are the primary source for the PSE and CSE 
estimates in Table 6.i ' Because more recent evidence from the former Soviet Union 
indicates that a larger real devaluation is likely to be sustained, however, a more 
substantial overvaluation of the prereform ruble is assumed in Table 6.17 No addi­
tional overvaluation is incorporated in the Table 4 estimates for Eastern Europe. With 
the exception of' Poland, there has not been a consistent pattern of large real devalu­
ations in Eastern Europe. And since 1989, the trend throughout appears to have been 
toward real revaluations. 8 

The many arbitrary assumptions made in the construction of the Eastern Europe 
and former Soviet Union entries in Table 4 imply that any analysis that uses these 
results as a starting point should be interpreted cautiously. One should bear in mind, 
however, that many of these estimates remain robust. Most particularly, the relativi­
ties across individual food markets stei from careful examination of observable 
instruments by the USDA's Economic Research Service and from observations of 
average state shop and private market retail prices. The arbitrariness applies to 
distortions affecting the food sector in its entirety so that all "lie estimates for Eastern 
Europe and the former Soviet Union in Table 4, or all of the food production data for 
grains, livestock products, and sugar (GLS), are simultaneously raised or lowered, 
which in turn would raise or lower all of the producer incentive distortions. These 
arbitrary adjustments are examined in a sensitivity analysis presented in Chapter 5. 

15Liefert chooses agriculture as that marginal import-competing industry. 
16Much of the information tor these estimates was assembled by Ed Cook (prior to his departure to the 
World Bank), Nancy Cochrane, and Mark Lundell of the Economic Research Service, USDA. 
17Central Bank atictions in Russia (participation in which was restricted to just a few institutions) yielded 
a rate of R 9.50 per US$1.00 as early as 1989 (IMF 1992b). By 1990, the Central Bank auction rate had 
risen to about 20, while black markets in Moscow and Vienna were trading at 16 (IMF et al. 1991). This 
suggests that, at R 0.6 per LIS$ 1.00, the official rate in that year was more overvalued than previously and 
that Kooppman's 1989 estimates (in the form of the NPCs of 'Fable 4) are biased upward. This view is 
further supported by the substantial real devaluation that occurred in 1991 after the ruble was floated. In 
1991, for example, while nominal consumer prices doubled, the nominal ruble per dollar rate rose more 
than 30-1ld. Since then, however, it appears that price increases have been catching up (IMF 1992b) and, 
indeed, the real value of the ruble appears to have stabilied in early 1993. 
"8See Coricelli and Rocha (1991) and, for more recent evidence, IMF 1992a. The latter shows that real 
effective rates in the EE-3 did fall temporarily but have since recovered all of the lost ground in 
Czechoslovakia and I lungary. In Poland the real effective rate index remains lower than that in 1985 by 
28 percent. It reached its lowest point, however, in 1990 and has increased since. The data from which 
corresponding trends in the Balkans might be observed are incomplete. Calculations by PlanEcon (1992) 
suggest real revaluations from early 1990 in most Eastern European countries. 
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The Potential for Food Productivity
 
Improvements
 

There is little dispute tha: the centrally planned economies have performed 
poorly in the creation and adoption of new technology and, for this reason and others, 
in the overall efficiency with which the available resources have been exploited
(Bergson 1991). What remains unclear is whether the difference in performance can 
be explained simply by the absence of unfettered private markets and private profit­
maximizing firms. If' this were true, the obvious information limitations associated 
with central planning, combined with distorted management incentives (the hiding of 
production potential, for example, For fear of increased future (Itiotas), should engen­
der both allocative inefficiency across industries and technical inefficiency at the 
level of the enterprise. Murrell (1991 b) reviews a number of recent studies that 
compare technical and allocative efficiency in Eastern Europe and the former Soviet 
Union with that in industrial market economies. Although these are conducted with 
difficulty, given the poor comparability of statistics, the results do not identify any
consistent pattern of inferiority in the centrally planned economies. Koopman (I1989), 
for example, allows fbr differences in technology betveen market and centrally
planned economies and finds that average lec/nicul inefficiency in Soviet agriculture
during 1960-79 was not greatly different from that in a number of' industrial market 
economies, including the United States. What does differ between the market and 
centrally planned economies is the "'best practice" level of' productivity used as the 
standard in each case. The rate of innovation within enterprises and the rate of inward 
diffusion of technology in the centrally planned economics have bee2n incommonly 
low and their technology has become increasingly backward. 

The freeing tip of' trade in both goods and information between Eastern Europe,
the former Soviet Union, and the rest of the vorld should facilitate a period of 
catching tip, during which food productivity could increase substantially. A number 
of recent studies have attempted to gauge the extent of technical backwardness in the 
food sector, and thence the potential for productivity improvements, by comparing 
average yields. Although the comparatively poor performance of the Eastern Euro­
pean and former Soviet Union flood sectors is evident from such comparisons, they 
are fraught with dlangers of aggregation bias and incomplete information about 
production conditions. Recent examples include Cook 1988, Figures I-3; OECD 
1991, Table 50; World Bank I992c, Box 12-1, and I992b, especially Tables 2. and 
2.10; and Koopman 1992, Table 5. The comparisons are of crop yields, livestock 
productivity (meat, milk, and egg yields per animal), and feeding efficiency (feed
weight per unit of meat, milk, or eggs produced). 

To begin with the grain :;ector, average yields in Eastern Europe were only
slightly lower than those in Western Europe in the presocialist period (1925-33),
according to Koopman. ' The average yield of wheat in Poland, for example, was on 
a par with its counterpart in Western Europe, although that for barley was slightly 
below it. Since then, however, Polish yields have fallen well behind those in the 

19l'his is ongoing work in the Europe branch of the Economic Research Service, USDA. A briefsumnimary 
of the former Soviet Union part of this work is provided inKoopian (1992). 
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West. Both .are now only two-thirds of the average yield achieved across all of 
Western Europe. In the tormer Soviet Union, where growing conditions for grains are 
not as consistently productive as those in Western and Central Europe, wheat and 
coarse grain yields in the 1920s were just over half those in what are now EU 
countries. lh,- ratio has fiallen to about a third, crudely suggesting a shortfall relative 
to potential. which is also about a third (Koopman 1992). According to the World 
Bank (I 99 2c), ho\Mever, the appropriate comparison is with Canada. Ilthe case of 
wheat, the average yield is lower than Canada's by about 10 percent. 

Turning to meat production, Koopman's comparison of average beef and veal 
production as a proportion of beef cattle inventory size between Eastern Europe and 
Western Europe suggests that the average in Eastern Europe is lower by about 30 
percent. For the former Soviet Union, a comparison of meat yield per animal in the 
mid-I 980s with that achieved in the United States shows a shortiall of 35 percent for 
beef and 45 percent for pigmeat relative to U.S. averages (Cook 1988 and Koopman 
1992, Table 5). Of course, the latter dichotomy is the result of decisions in the florner 
Soviet Union, perhaps rationally motivated by capital scarcity, to increase meat 
production by raising animal inventories and hence to adopt a more labor-intensive 
production technology. 

In the dairy sector, milk yie!ds per cow are also substantially lower in both 
Eastern Europe and the former Soviet Union than they are i,industrial countries. For 
Eastcrn Europe as a whole the average is lower than that for the European Union by
about 20 percent, though the discrepancy is larger fbr the northern countries of the 

LuropeanC Ulnion. In the former Soviet Union, milk yields per cow are about half'what 
is achieved inWestern Europe and less than half those in the United States (Cook 
1988: World Bank 1992c). Finally, the efficiency of livestock feeding is compara­
tively poor. The Organisation for Economic Cooperation and Development (OECD 
1991) is clearest on this, finding that the average former Soviet Union farm spent 
roughly 75 percent more grain units for milk, 125 percent more for beef, and 70 
percent more for mutton. The World Bank (1992b) finds that the overspending on 
pigmeat was 90 percent and that on poultry meat 70 percent. 20 

This overall picture, summarized in Table 7, suggests that the scope is substantial 
for food productivity improvements in both Eastern Europe and the former Soviet 
Union, but especially in the latter. Taken at face value, these results indicate that 
productivity could increase as much as 50 percent for grains and beef and 25 percent 
for milk production in Eastern Europe. In the former Soviet Union, grain productivity 
could increase by 10-50 percent, beef by 50 percent, pigmeat by 80 percent, and milk 
production by 100 percent. Also in the former Soviet Union, feed use per unit of 
product could fall by almost 50 percent in both meat and dairy production. 

Of course, the potential for improvements in apparent food productivity may be 
still larger than these numbers imply. This is because the prereform agricultural 
sector in socialist countries depended on a largely inefficient and backward infra­
structure (Johnson 1990; OECD 1991 ). Two consequences of this were important. 
First, supplies of inputs were irregular and unpredictable as to volutme and quality 
and hence on-farm productivity was impaired, contributing to the poor comparative 

2°lFhese comparisons are based o, "oat units", which are the equivalent of 600 grains of starch in the 
form of grain per unit of meat. 
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Table 7-Measures of potential food productivity increase in Eastern Europe 
and the former Soviet Union 

Percent by Which the Productivity Measure 
in Other Industrial Countries Exceeds That in 

Eastern Former 
Measure Europe Soviet Union 

Cereal )iclds 50 10_50 a 

Meat output per anirnal slaughtered 
Beef and veal 40 50 
Pigmeat • 80 

Milk output per cow per year 
Feed efficiency

b 25 100 

Beef and veal . . 67 
Pigmeat .. 80 
Milk . . . 67 

Sources: 	 E..Cook, The Soviet Livestock Sector: Performance and Prospects, Foreign Agricultural Economic 
Report No. 235 (Washington, D.C.: U.S. Department of Agticulture, Economic Research Service, 1988);
R. B. Koopman, "Agriculture's Role )uring the Transition from Plan to Market: Real Prices, Real 
Incentives and Potential Equilibrium," paper prepar'd lbra conference on E~conomic Statistics fur the 
Economies in Transition: Eastern Europe in the 1990s, U.S. Department of Agriculture, Washington, D.C., 
1992; OECD (Organisation for Economic Cooperation and )evelopment),,.IgriculturalPolicies, Markets 
and Trae: ,onitoring and Outlook /992 (Paris: OEICD, 1992); and World lank, The Russian I'edcra­
tion: Countrv Economic Alemoranduni 2 vols. (Washington, D.C.: World Bank, 1992).

aComparison of cereal yields in the flormer Soviet Union with those in CanaC .shows adifference ofabout 10 percent.
The larger proportion is based on arestoration of the relativity with Western Lurope in tie I 920s by Kooptuan (1992).
bFeed effliciency is usually measured as kilcgranis ofmeat or liquid milk per kilogram of cereal Iced in oat equivalents. 

performance just discussed. Second, loss and spoilage rates in storage, transport, and 
processing are evidently extraordinarily high. According to a recent survey of the 
food distribution system, the proportion of food lost in the former Soviet Union in the 
period 1986-o0 averaged 14 percent for meat, 28 percent for grain (compared, for 
example, to 2 percent in the United States), 33 percent for milk, and more than 50 
percent for potatoes (Euroconsult 1991 ). 

Given this evidence, the analysis in Chapter 5 depends on assumptions about 
potential gains in farm-to-retail productivity that are very conservative. Before 
turning to that analysis, however, it is instructive to review briefly developments in 
the transition from central planning to market economies being undertaken in Eastern 
Europe and the former Soviet Union. 
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4 

THE TRANSITION IN THE POSTSOCIALIST 
ECONOMIES 

The literature on the composition and sequencing of reforms in postsocialist 
economies is now substantial.21 The elements of transition to a market economy are 
of three types. The first is macroeconomic stabilization, which requires the unifica­
tion and deregulation of the exchange rate and the consolidation of the central 
governmcnt's conrol of the money supply and the government deficit. The second is 
institutional reform, including the establishment of private property rights, the priva­
tization of goverament firms, the development of capital and product market infra­
structures, and the establishment of social programs to protect those slow to adapt 
from extreme poverty. And the third is price reform, which includes trade liberaliza­
tion and domestic market deregulation as well as labor market deregulation. 

Although there remains considerable debate as to the sequencing of these re­
forms, the maintenance of macroeconomic stability is consideied essential from the 
outset (Gelb and Gray 1991). This should be associated with price and trade reforms, 
including the transition to a convertible current account, to foster foreign investment. 
Other reforms that are considered desirable early in the transition include small-scale 
business privatization. This quickly improves the distribution system and hence 
promotes overall efficiency, but it also providcs employment for workers who lose 
jobs in restructured state-owned corporations. Legal and institutional reform are also 
,.-it, ly priorities, to protect the property rights of investors in new enterprises. Reforms 
of the domestic financial sector and the labor market, on the other hand, while 
important, are evidently inessential at the outset. 

Virtually throughout Eastern Europe and the former Soviet Union, new govern­
ments have assembled agendas for enactment that are similar to that described. 
Differences in the sequence followed and the degree of success at each step depend 
on country-specific political and cultural factors. Although economic performance in 
the reform period has varied throughout the region, as shown in Table 8, all countries 
have suffered substantial slumps in output and periods of extremely high inflation. 

The political pressu'e for decentralization has tended to militate against effective 
fiscal control and the integration of the new markets. This has slowed progress in the 
former Czechoslovakia, the republics of the former Yugoslavia, and, of course, the 
former Soviet Union. Moreover, they have suffered tinder a textbook fallacy of 
composition. The fact that they have all embarked on reforms simultaneously has 
changed the external conditions facing each. During the period 1990-91, they dis­
mantled the Council for Mutual Economic Assistance trading system and elected to 
trade in hard currencies. This disrupted long-term trading arrangements. Postship­

21See, for example, Blanchard et al. 1991; Gelb and Gray 1991; Murrell 1991a; and Williamson 1991. 
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Table 8-Change in real gross domestic product (GI)P) and te price level in 
Eastern Europe and the former Soviet Union,1990-92 

Real G)I' Consumer i'ric'-s 
Country 1990 1991 1992 1990 199 1 !992
 

(percent)
 
Eastern Europe 

Former Czechoslovakia 
Ihungary 
Poland 
Albania 
lulgaria 

-7 
... 
-4 

-12 
-10 
-12 

-14 
-16 
-10 
-7 

-28 
-23 

-8 
-9 
-5 

I 
-8 
-8 

159 
II 
29 

586 
• 
26 

119 
58 
37 
70 
36 

339 

197 
I1 
25 
43 

226 
80 

Romania 
Former Yugoslavia 

Former Soviet Union 
Russia 
Ukraine 
Estonia 
Latvia 
Lithuania 
Belarus 
Moldova 
Armenia 
Azerbaijan 
Georgia 
Kazakhstan 
Kyrgyzstan 
Tajikistan 
Turkmenistan 
Uzbekistan 

-7 
-8 
-2 
-2 
-3 
-4 
... 
-5 
-3 
-2 
-9 

-12 
-12 
... 

4 
-1 

2 
4 

-14 
-17 
-9 
-9 
-II 
-12 
-8 

-13 
-I 

-18 
-12 
-I 

-21 
--13 
-5 
-9 
-I 
-1 

-10 
-24 
-19 
-19 
-15 
-32 
-33 
-35 
-I1 
-30 
--.0 
- z.r 
-46 
-14 
-25 
-25 
-15 
-10 

5 
584 

5 
6 
4 
1-7 

8 
5 
6 
6 
8 
3 
4 
4 
6 
6 
4 

161 
270 
95 
93 
87 

211 
124 
225 
94 
162 
100 
106 
79 
91 
85 

100 
113 
82 

202 
15,000 

1,200 
1,350 
1,090 
1,070 
951 

1,020 
1,020 
1,270 
900 
537 
913 

1,380 
855 
851 
632 
700 

Total Eastern Europe and 
former Soviet Union -3 -17 -15 62 104 829 

Source: IMF (International Monetary Fund), Worl Econontrc Oatlook, Washington, D.C.: IMF, 1993), 'ables A7 
and A13. 

ment financing was unavailable, because ihe risk of nonpayment was too high, and
sellers of hard currency goods found better markets for their exports. Trade distor­
tions actually increased as Lxports were taxed in attempts to restrain inflation, and
import-competing industries were subsidized to prevent further declines in ho~r,. 
output and employment.

To further complicate matters, the German Democratic Republic disappeared a-­
a trading partner, and trade with Iraq (important to the former Czechoslovakia and
Bulgaria) was disrupted. All of these changes adversely affected the terms of trade
facing the Eastern European economies (Rodrik 1992; Michalopoulos and Tarr
1992). The terms of trade of the EE-3 with the Balkans and the former Soviet Union
declined by 35-50 percent in 1991 alone. At the same time, the volume of EE-3 
exports to those regions declined by 75-90 percent. According to Rodrik, these
largely external shocks reduced GDP in the former Czechoslovakia and Hungary by
at least 7 percent and i:t Poland by 3.5 percent.

Internally, the Eastern European states are not homogeneous. Sonic, such as the
former Czechoslovakia, are heavily industrialized, with agriculture contributing only
8 percent of GDP, while in others, such as Bulgaria and Romania, agric~ilture 
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contributes 18 percent. Some, such as Hungary and Poland, had begun to liberalize 
their economies during the mid-1980s. Others began serious economic reform only 
after their political liberalization. Accordingly, the former Czechoslovakia and Hun­
gary have succeeded in maintaining an acceptable level of fiscal discipline, while 
many others have endured periods of extraordinary inflation. Poland, the largest of 
the group. also seems to have regained macroeconomic stability as of 1991. All three 
have experienced strong growth in hard currency exports and an associated expan­
sion of the private sector (Collins and Rodrik 1991; IMF 1992b). Despite political 
tensions associated with the prolonged slump, this pattern should continue, buoyed 
by Association Agreements with the European Union, which became effective in 
early 1992 and which ensure that an increasing share of the region's exports enter the 
European Union at internal EU prices. 2 

In the Balkan states, reforms began later. The continuation of civil war in the 
largest, the former Yugoslaia, has ensured that there has been no recovery there. 
Compared with the EE-3, inflation in 1991 was higher in all of the Balkan states and 
the GDP slump deeper. 

Turning to the former Soviet Union, the heterogeneity of its constituent republics 
is clear from Table 1. Since their reforms began, all of the countries have experienced 
high inflation and slumps in output. By these measures, the performance of the former 
Soviet Union in 1991 was, on average, between that of the EE-3 and the Balkans. Their 
reforms are the more ambitious because they were once part of a single centrally 
planned economy with a centrally administered infrastructure. Moreover, apart from 
the tiny Baltic states, market activity and entrepreneurship are more distant in the 
region's history. The effects on output of the shocks associated with the dismember­
ment of the Soviet Union and tile drive toward market economies have therefore been 
of a similar order to those in Eastern Europe. While the contraction appears to be 
bottoming out in the EE-3, that in the Balkan states and the former Soviet Union have 
further to go, according to the International Monetary Fund (IMF 1992c). 

Developments in Agriculture 

As output and hence real household income fell in the period immediately 
following reform in all the postsocialist economies, so did demand for some food 
products. In the EE-3, old markets for surplus food were lost, and a glut of livestock 
products developed. This was exacerbated by a shift of consumer demand toward 
newly available imported foods, which were largely subsidized exports from the 
European Union. The signing of an "Association Agreement" for agricultural ex­
ports to the European Union has offset these trends to some extent, but the expansion 
of exports under this agreement is being phased in gradually and subject to tight 
safeguard conditions (Messerlin 1992a; Tangermann 1993). Consequently, the EE-3 
countries have reintroduced controls on imported foods, in the form of licensing 
agreements, quotas, and higher tariffs. 'Fle same changes in food consumption and 
import controls have occurred in the Balkans, although tile food glut has been 

22Sce Messerlin (1992a) and Lundell (1992). These agreernents are examined Further in Chapter 5. 
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avoided there. Indeed, there is substantial excess demand for food in Bulgaria and 
Romania (USDA 1992b, 1992c). 

In the former Soviet Union, where food production is especially sensitive to the 
weather (Desai 1986), the disruptive effects of the dismantling of the Soviet Union 
on input supplies and product marketing coincided with bad weather in 1991, and 
crop production fell. Indeed, relative to the prereform trend, grain production was 
down by one-fourth in Russia and the Ukraine and by more than one-half in 
Kazakhstan (USDA 1992c; Sheffield 1992). Better weather returned in 1992, but 
other disruptions are far from fully resolved: tile decline in general economic output
in the former Soviet Union, combined with increased real income uncertainty at the 
household level, has led to substitution in consumption of cereal products, including 
bread, for the more expensive meats and milk products (World Bank 1992c, chap. 12).

When most product prices were decontrolled in early 1992, increases in staple 
food prices were constrained throughout tile former Soviet Union. Although the 
permitted nominal increases measured only in the hundredths of a percent, agricul­
ture's terms of trade have deteriorated. Production of livestock products has fallen,
but animal inventories have been slow to decline. Increases in the relative cost of 
feedgrain have reduced feed efficiency and overall productivity in tile sector, while 
state farms-still tnprivatized-seem to be waiting for the historically abundant 
assistance from governments (World Bank 1992c). Since 1989, the net effect of the 
transitional changes has been a steady decline in all agricultural imports by the 
republics of the former Soviet Union, driven largely by reduced final consumption 
and animal feeding (USDA 1992c, Table 16). 

Land reforms have been implemented in most Eastern European countries and 
have begun in the former Soviet Union In Eastern Europe, these have included 
programs of landownership restitution, where ownership can be traced to the 
presocialist period, and changes in farm ownership structure. In the larger economies 
of Eastern Europe, Poland, and the former Yugoslavia, this has been less important 
because land had been only partially collectivized under socialism (USDA 1992c).
Uncertainties about temporary property rights have retarded planting in Bulgaria, the 
former Czechoslovakia, Romania, and Hungary, althouglh in the long run these 
changes should lead to improved land productivity. 3 In the former Soviet Union 
most food production still occurs on state and collective farms. 2"

1 In the prereform
period, private farms occupied only a small percentage of the arable land. Since then,
the area under private farms has grown rapidly from its low base, but, in tile Russian 
Federation, transferred land is still less than 10 percent of the cultivated area (USDA
1992c, Table 4). The reestablishment of property rights has been slower in the former 
Soviet Union because of its longer period under socialism and, consequently, its 
greater difficulty in establishing historical claims to previously confiscated land. 
Nonetheless, the new Russian land law, enacted in mid-1993, converts state farms 

23This was certainly the consequence of the "responsibility system" reform in China. See MacMillan, 
Whalley, and Zhu 1989 and Sicular 1989 and 1991. 
24 The differences between state and collective farms are largely historical. In principle, state farms are 
state-owned corporations, while collective farms are owned by members. But these differences have few 
implications for the price incentives faced (World Bank 1992c, Box 12-3). 
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into collective farms and joint stock companies (Brooks and Lerman 1993). This law 
also makes possible the subdivision of the former state farms into private plots. 

Both in Eastern Europe and the former Soviet Union, the terms of trade facing 
agriculture are strongly affected by the pricing behavior of firms supplying inputs, on 
the one hand, and those purchasing products for processing or retail, on the other. As 
the mainly state-owned corporations that filled these roles are privatized, there is a 
danger that imperfect competition will impair agriculture's terms of trade because 
monopoly and monopsony power in these industries will inevitably be greater than at 
the farm level (Karp and Stefanou 1992). If effective policies on trade practices are not 
introduced to control this, the boost to food production that would otherwise follow 
privatization and land reform could be stunted at best. Indeed, recent studies of 
postreform food market behavior in Russia suggest that markets for food staples are 
not integrating over distances as small as 200 kilometers (Gardner and Brooks 1994). 
There is evidence that local officials who retain some control over the movement of 
food products, with the possible assistance of private elements, have been manipulat­
ing food marketing in ways that exacerbate old incentive distortions. Although antici­
pated reforms to the legal system and the return of centralized control over market 
behavior should cause this to abate, how long it will take remains a question. 

Capital Absorption 

Estimates of the drain on world capital markets due to absorption by the post­
socialist economies have been as high as US$400 billion per year, but might reason­
ably be expected to range between US$30 billion and US$100 billion (Collins and 
Rodrik 1991 ; Camdessus 1992).25 To assess the effects on global real interest rates of 
such increases in capital flows to Eastern Europe and tile former Soviet Union, and 
hence the effects on non-European economies, a disaggregated model of world capital 
markets is needed. Collins and Rodrik use a parsimonious econometric model for the 
purpose. They estimate that long-term real interest rates would increase by about I 
percentage point. This, in turn, would reduce net transfers to the developing countries 
by about US$30 billion per year, the remainder coming from the crowding out of 
investment in the industrial countries. This cut in resources would lower annual 
investment in the developing countries by about 0.5 percent of their collective GDP. 

Using an advanced global macroeconomic model, McKibbin (1991) addresses 
the same issue, including an explicit allowance for tile capital market effects of the 
reunification of Germany. For Eastern Europe and the former Soviet Union, he 
relaxes binding current account constraints (governing, financeable deficits) by 
US$60 billion per year. The combined effect on long-term global real interest rates 

25Collins and Rodrik derive aneeds-based estimate of US$420 per year (or 3 percent of the annual output 
of all industrial countries and 14 percent of their current investment) on the assumption that labor 
productivity will rise to the current average of industrial countries within 10 years and that the growth in 
the capital stock needed to achieve this will come from external sources. They discount this estimate, 
however, on the grounds that the postsocialist countries would not be able to absorb such sums in 
productive investments, that it would lead to unsustainable increases in external debt, that it ignores 
technical change (when newv technology can be acquired from the West), and, finally, that such investment 
need not come entirely from external sources. 
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is an increase of about 3 percentage points, which survives through the decade and 
fades beyond it. Output would rise in Eastern Europe and the former Soviet Union as 
well as in Germany, which would increase its imports to Eastern Europe and the 
former Soviet Union. Output (though not necessarily income) would fall everywhere 
else. The implications for net transfers to developing countries are Icss clear from 
McKibbin's results than from those of the Collins and Rodrik study (1991), but the 
larger interest rate increase suggests a sharper curtailment of net capital flows. 

A decline in net transfers to developing countries of more than US$30 billion per 
year, should it occur, could well be the most important single consequence for these 
countries of the economic reforms in Europe and the former Soviet Union. It provides 
an interesting basis against which to compare the trade effects transmitted through 
vorld food markets. 

Comparative Advantage and
 
Future Economic Structure
 

To gauge the ultimate direction of the transition in Eastern Europe and the former 
Soviet Union, a number of studies have examined the region's physical endowments 
of primary thctors, such as land, labor, human capital, and natural resources; com­
pared them with those of potential trading partners: and attempted to predict the 
region's pattern of specialization in trade should its economy make a complete
transition to markets and private property. For Eastern Europe, such studies suggest 
exports of agricultural products and mant factures intensive in human capital (CEPR 
1990; Collins and Rodrik 1991; 1lamilton and Winters 1992b). For the former Soviet 
Union, Kum i (1992) uses a model in the lleckscher-Ohlin-Vanek tradition. It is 
implicit in this model that tastes and technology are identical across trading partners

and that differences in primary factor endowments are what drives trade. He 
con­
cludes that, if the former Soviet Union improves its technology to the level of its 
industrial trading partners, its comparative advantage will be in natural-resource­
based goods, including food products.

Anderson (1992; 1993) addresses the same issue, taking the dynamic approach of 
the "booming sector" literature (Corden 1984). An important point emerging from 
this literature is that a growing economy's tinfolding pattern of trade specialization 
may not always tend toward the pattern that would apply once it has full technologi­
cal parity. If tcchnology is more quickly transferred to one tradable goods sector than 
another, then that sector could boom even it' it is not one in which the ultimately
developed economy would have a comparative advantage. This is because the sec­
toral boom draws primary factors from other sectors. Its increased productivity 
causes a real appreciation, thereby raising costs and reducing relative product prices 
in other tradable goods sectors and temporarily inhibiting their growth. 

In the former Soviet Union, were the minerals and energy sectors to be quickly 
liberalized and foreign investment in development and further exploration encour­
aged, the republics better endowed with mineral and energy resources would enjoy 
investment and export booms. For these reasons, such booms would retard the growth
of food production and accelerate the growth in demand for high-value foods, 
possibly reversing a prior tendency toward net food exports for the former Soviet 
Union as a whole. But Anderson sees the agricultural sector as having the potential 

26 



to expand more rapidly than other sectors. This is largely because substantial produc­
tivity increases could be realized without extensive foreign direct investment in 
farming activities. State and cooperative farms function at output levels that are 
higher than the minimum efficient scale, and their internal organization of labor is 
very inefficient. Their subdivision into smaller, privately run farms would therefore 
yield productivity improvements even before the capital stock is revitalized. 
Paarlberg (1992) reinforces this point in his examination of changes in the East 
German farm structure. 

Nevertheless, the evidence presented by Euroconsult (1991) and OECD (1991) 
on tile food transport, processing, and marketing systems in the former Soviet Union 
suggests that poor pertlormance in these areas will remain an obstacle to overall food 
productivity change. Achieving it will require that the trend toward more efficient 
organizational structures be accompanied by a corresponding trend in the perform­
ance of market institutions and infrastructure. Should this occur, apparent consump­
tion will not only fall as wastage is reduced, but large improvements in livestock 
productivity will be possible at low cost and witllout the need for extensive foreign 
direct investment. Such improvements would only require better feed mixtures, a 
largely recurrent expense, and use of modern breeding technology, which can change 
the genetic composition of whole herds in one generation. 

In the analysis presented in the next chapter, the effects of reforms on other than 
food production are not directly addressed. Against a reference scenario in which the 
Eastern European and former Soviet Union economies stagnate, two nonreference 
scenarios are compared. One assumes a delayed and ultimately slow recovery in food 
demand and productivity, representing the case in which the agriculture sector lags, 
and the other assumes a more prompt general recovery, combined with one-off 
productivity improvements. Apart from this, food demand and supply are assumed to 
be Unaffected by shocks dUe to reforms in other sectors until the final part of the 
chapter, where a sensitivity analysis on this assumption is presented. Moreover, the 
transient macroeconomic shocks associated with the policy transition are not repre­
sented explicitly. Clearly, because governments are reluctant to allow food prices to 
rise with the general price level, the rccovery in agriculture is vulnerable to macro­
economic instability in this period (Brooks 1993). The analysis focuses, instead, on 
the economic environment of food production in the region before the reform and its 
likely counterpart after the transition. The understanding is implicit throughout that 
tile disruption due to nationalist conflicts will abate and that no return to isolated 
totalitarian political regimes with centrally planned economies is considered. 
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5 

ANALYSIS OF FOOD POLICY REFORMS 

The range of possible implications of reforms in European and former Soviet
Union countries for international trade in food is most conveniently assessed by
quantitative analysis. Even though there is considerable uncertainty about the behav­
ior of households and firms in the former centrally planned economies and about new
political shocks in those economies, a coherent quantitative analysis based on avail­
able information can help to assess the comparative likelihood of alternative interna­
tional trade scenarios, and to define the scope of possible outcomes. To this end, an
established model of international trade in food commodities has been updated and
adapted. The unfolding of events in the wider economies of East and Central Europe
and the former Soviet Union is depicted in three extreme scenarios. Policy reforms
in the agricultural sectors of these economies and their international implications are
then examined in the context of each scenario. 

Europe and the Former Soviet Union
 
in a Global Food Trade Model
 

To examine the effects of economic reform in any one region on the behavior ofworld food markets, a model of world food market behavior is needed. A number of
such models now exist, each with its own advantages.26 The model used in this report
is that developed by Tyers and Anderson (1992). Its special advantage is that it
characterizes the two main components of most food policy regimes: the pure
protection component, which boosts incentives to produce food by raising expected

relative product prices, and the pure insulation component, which reduces price risk

in domestic food maikets by insulating them from international price volatility. The
 
latter is useful because agricultural product markets are comparatively risky, and risk

preferences motivate much food policy intervention (Tyers 1991). Its use, however,
requires a fully dynamic model that incorporates the behavior of risk-sensitive agents
such as stockholders. Accordingly, the model includes endogenous stockholding, and
it differentiates between the short- and the long-run responses inherent in farm
production and government intervention in food markets. 

Although filly dynamic models such as this are particularly appropriate for
examining the path of adjustment taken following unforeseen shocks to production
or food policy, it is also of interest for estimating the net effects on prices and 

26See, for example, Zietz and Valdds 1988; Roningen 1986; Parikh et al. 1988; OECD 1990; and 

Rurniaux and van der Mensbrugge 1990. 
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quantities following full adjustment by farmers and policymakers. For this purpose, 
there is also a static version of the model, which calculates unique full-adjustment 
partial equilibria for each year on a simulated path. The sequence of such equilibria 
can be used to represent the path food markets might take had some hypothetical 
policy regime always been in place, or simply to abstract from short-run fluctuations 
and focus on the underlying full-adjustment response to some phased policy reform. 
The model therefore works in both the dynamic and static modes. 

To keep the model manageable, attention is restricted to the major traded food 
staples, namely wheat, coarse grain, rice, ruminant meat (mainly cattle and sheep), 
nonruminant meat (pigs and poultry), dairy products, and sugar. These seven com­
modity groups account for about half of world trade in food, with edible oils and 
other oilseed products and beverages accounting for most of the rest (Tyers and 
Anderson 1992, 17). The model is highly disaggregated across countries, however. 
In the newly updated version there are 35 countries and country groups, of which 
Europe and the former Soviet Union make up 10, and 18 are developing economies. 
These countries and country groups are listed in Table 9. 

Unlike the models by Parikh et al.(1988) and Burniaux and van der Mensbrugge 
(1990), the Tyers-Anderson model is not economy-wide. It excludes the markets 
for other traded goods, services, and the factors of production. National income, 
interest rates, and real currency exchange rates therefore enter as exogenous vari­
ables. Given that this study is concerned with the agricultural consequences of 
reforms, and that great uncertainty surr'wnds both the reforms and the responses to 
them in the wider economies of East. n Europe and the former Soviet Union, 
research economy suggests that nonagricultural developments be represented by 
multiple exogenous scenarios. 27 

As in the other global models, marketing and infrastructural margins are repre­
sented only crudely in this model. A reversal in the direction of trade, for example, 
does not alter the relationship between domestic and border prices. Where infrastruc­
ture is particularly poor, as in some of the republics of the former Soviet Union, this 
abstraction can lead the model to overestimate the volune of trade following a reversal 
in its direction. The error associated with this abstraction is not serious in practice, 
however, for two reasons. First, while it is of obvious importance in the hypothetical 
case of a perfectly homogeneous commodity (the assumption of homogeneity in this 
model notwithstanding), the food commodities considered here are not truly homoge­
neous and, even where net imports or exports are large, there is usually some trade in 
both directions. Reversals of net trade direction then indicate a scaling up of the trade 
in one direction relative to the other. Since the volumes consumed and produced are 
generally much larger than those traded, average home prices need not change much 
due to such shifts in the composition of consumption or production. Second, where a 
change of net trade direction occurs in a whole region, such as the former Soviet 
Union, it need not imply any change in net trade direction for the constituent republics. 

27Although information economy isachieved by focusing on the food sector and characterizing events in 
the wider economy in the form of scenarios, one important disadvantage of this approach is that the effects 
of policy reform on incomes in the agricultural sector do not feed back into shifts in the demand curves 
for food. This is not a problem w.here the agricultural sector is a small part of the overall economy. But, 
where it is large, as in Central Asia, the net trade results need to be interpreted with caution. 
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Table 9- Countries, country groups, and commodities identified in the model 

Regions 
Industrial market economies 

I. Australia 
2. New Zealand 
3. Canada 
4. United States 
5. EU-12' 
6. EFTA-5' 
7. Japan 


Eastern Europe 

8. Northeast Europe or ET-3 (former 

Czechoslovakia, IHungary, Poland) 
9. Balkans (Albania, Bulgaria, Romania, 

Yugoslavia) 

Former Soviet Union 


10. Russia 
II. 	Ukraine 
12. Baltic States (lEstona. I.atvia, Lithuania) 
13. 	 Western republics (Armenia, 

Azerbaiian, Belarus, Georgia, Moldova) 
14. Kazakhstan 
15. Central Asia (Kyrgyzstan, 'ijikistan, 

Turkmenistan, . zbekistan) 

Asian developing countries 


16. Korea, Republic of* 
17. Taiwan 
18. China, mainland 
19. Indonesia 
20. Philippines 

Asian developing countries (continued) 
21. 	 Thailand 
22. Bangladesh 
23. 	 India 
24. Pakistan 
25. Other Asian countries
 

Latin America
 
26. Argentina 
27. Brazil 
28. Mexico 
29. Cuba 
30. Other Latin American 

countries
 
Africa
 

31. 	 Egypt 
32. Nigeria 
33. South Alrica 
34. Other Sub-Saharan African countries 
35. Other North African and Middle 

Eastern countries 
Commodities 

I. Rice 
2. Wheat 
3. Coarse grain 
4. Sugar 
5. l)airy products 
6. Ruminant meat 
7.Nonruminant meat 

dlFIJ-12 are the countries now belonging to the European Union: lelgium, Denmark, France, Germany, Greece, 
Ireland. Italy, I.uxembourg, the Netherlands, Portugal, Spain, and the U)nited Kingdom.
I"FA-5 iniclude., (lie continental members of the European Free Trade Association: Austria, Finland, Norway,

Sweden, and Switzerland. 

If the change is from net deficit to net surplus, a common underlying pattern has net 
surpluses rising in some republics and net deficits falling in others. 

A complete mathematical description of the updated model is provided in Appen­
dix I . Included in the model, but not discussed in the appendix, is a set of welfare 
measures. These are equivalent variations in income that approximate the income 
equivalents of policy-induced departures from reference prices for farmers and 
consumers. The measures are fully documented inTyers and Anderson 1992, 
Appendix I. 

The parameters of the model were originally estimated from time series data for 
the period 1962-82. Most of' the key econometric results for this interval are dis­
ctssed in Tyers 1984. Since these estimates were made, the parameter set has been 
revised to accommodate results from more detailed and up-to-date studies as they 
emerge in the literature. Most recently, the quantity database has been updated to
1990, as have the estimates of the pure protection components of agricultural poli­
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cies. 28 Simulations begin in 1991, stepping off from a base period in which nontrend­
ing variables (such as prices) are set at an average over 1986-9Q and trending 
variables (such as income and production) are set at trend levels in 19 9 0 .

2 
' The key 

behavioral parameters for constnption, production, and storage remain the same for 
most countries (see Tyers and Anderson 1992, Appendix 2). Although the formula­
tion of the model does not use trade elasticities explicitly, estimates are implicit in 
the model's trade volume responses to changes in the international terms of trade. 
These implicit values are presented in Tyers and Anderson 1989. 

For the new country groups of Eastern Eairope and the former Soviet U,;on, data 
are clearly insufficient to estimate complete sets of behavioral parameters. In some 
cases, judgmental values chosen by specialists in this region have been adopted. In 
others, key parameter values have been borrowed friom the databases for what are 

-considered similar agricultural economies in Western Europe and Asia. " The com­
plete set of parameters for Europe and the former Soviet Union are tabulated in a 
supplement to this report available on request from the International Food Policy 
Research Institute. 

Growth Scenarios for the Postsocialist Economies 

Because the path of political reforms and the response to changes in economic 
policy in the postsocialist economies is not readily predictable, the best approach is 
to examine a variety of disparate scenarios. These are constructed with a view to 
encapsulating the ultimate course of these economies while delimiting the range of 
possible outcomes by ensuring that the assumptions behind each are feasible. Each 
embodies assumptions about the growth path of real household income, food produc­

28The updates of the quantity database draw on data fbr grain production, trade, and stocks provided by 
the Economic Research Service of USIDA and from the food balance sheet tapes from the Food and 
Agriculture Organization of the tJnited Nations (FAO).These data were acquired and processed by the 
International EcononiL l)ata Bank of the ALustralian National Universitv. The revised prereforln price 
distortions are discussed iil detail inChaptcr 3. They are fron estimates of producer and constlncr subsid) 
equivalents by the () I) (statistics are available ol microcomputer diskette to suppI lment OIFCI) 1992), 
by U1S)A (Webb, I.opez, and Pcnn 1990 and more eceint estimates, particularly for Lastern lturope and 
the form er Soviet Union provided to the author by the Europe B3ranch of the Agricultural Trade Analysis 
Division of'US)A, as summarized inKooprnan 1992). 
29H1ase-period levels of real household ilncome and food production, consumption, and trade in each 
country are set for 1990 as i tted values from gcoretric tine trends over the 19810s. The process is partly 
judgi ental,the ohicctivc being to remove any extraordinary departi res from trends in the data for 1990. 
Il inany ottile postsoc alist countries, substantial declines inreal household inricorne and food quantities 
had already occurred by 1990. Inthese cases, benchmark values are used, the reforin-induced declines 
being introduced as exogenoris shocks inthe firstyear each time postsocialist reform issimulated. The 
income estiniates, for example, therefore difter from the 1990 vatics drawn from currL ot sources and 
presented in able I of ('hapter 3. 
3"Key elasticities of deiand and supply for 1astern [urope and the tornrcr Soviet I Jhion vere drawn from 
compendia such as Sullivan et it.( 1992) and the work of' the regional specialists at the IJS[)A IELconoiiic 
Research Service, supplied personally. Where authoritative estimates of such parameters were 
unavailable, vauiiCs were adopted from the databases for like agricultii ral economics elsewhere inl ulirope 
and Asia. These values were then niodiied for consistency with the patterns of production and 
expenditure in Eastern Europe and the Former Soviet Jnion. 
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tivity, and the efficiency with which feedgrains are used in livestock production. The
complete set of assumed growth rates of real household income and food productivity
is documented in Appendix 2, Table 2I. What follows is an illustrative smnmary.

Of the three scenarios defined, the first simply provides a reference against which 
policy reforms and the other scenarios can be compared. It assumes complete eco­
nomic stagnation in the postsocialist economies from the base period (1986-90)
onward. There is no growth in per capita real income, no change in food productivity,
and no improvement in feeding efficiency. The second, the low-growth scenario,
incorporates the declines in real disposable household income and food output from
the base period through the early part of 1993 (drawing mainly on IMF 1993 for real
income shocks and Sheffield 1992 and USDA 1992b and 1992c for production
shocks). Thereafter, the EE-3 and the Baltic states are assumed to recover somewhat 
and then to settle into economic growth at rates similar to those achieved in the
prereform period. '[le Balkans and the rest of the former Soviet Union stagnate for 
another year and then resume modest growth. The pattern of food productivity
change inthe three regions follows that of income. After the shocks of the early
1990s, normal indigenous technical improvements continue, increasing output at the 
prereform or benchmark rate, as happens in all other economies represented in the 
model. No improvements in feeding efficiency take place. 

The third, the high-growth scenario, ismore optimistic after 1992, both as to the 
pace of tfl,, tile performance of tile food sector. Realeconomy-wide recovery and 
household disposable income growth is arbitrarily (but optimistically) set at rates
su'ficient iopermit the economies to catch up with the extrapolated benchmark trend
(Figures I and 2). The corresponding set of assumptions about food productivity 

Figure 1- Exogenous income prijections, Eastern Europe, 1990-2010 
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Source: Dased on the data and assumptions delineated inAppendix 2,"Table21. 
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Figure 2- Exogenous income projections, former Soviet Union, 1990-2010 
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Source: Based on the data and assumptions delineated in Appendix 2, Table 21. 

again depends ol benchmark growth rates, as indicated in Appendix 2, Table 21. 
Rather than have productivity growth resume at the benchmark rates, as in the 
low-growth scenario, the rates in the high-growth scenario are actually chosen to 
outpace the benchmark trend. The added boost to productivity represents the adop­
tion of superior farm management practices and technology from the West, particu­
larly in the livestock sectors. The implications for the path of total food output in the 
EE-3 and Russia are shown in Figures 3 and 4. 

The substantial differences in productivity between the agricultures of Western 
Europe and the postsocialist economies were documented in Chapter 3. The boost 
assumed in the high-growth scenario (Table I0) is modest compared with the implied 
potential (Table 7). The anticipated gains in Eastern Europe and the former Soviet 
Union are the same for all foods except dairy products, where the potential for 
improvement from better management and technology seems comparatively large in 
the former Soviet Union. As is appropriate in a high-growth scenario, the assumption 
is implicit that the former Soviet Union is able to meet at least some of Cook's (1988) 
preconditions for the realization of its livestock potential: namely that farms become 
more autonomous, choosing production levels unilaterally and retaining any profits 
(or losses); that primary factor prices become more market-driven; and that efficient 
livestock farms be permitted to specialize. The corresponding increases in feeding 
efficiency are also listed in Table 11. Feed efficiency in Eastern Europe is projected 
to improve to the level of that in Western Europe, while most of the former Soviet 
Union is projected to traverse about half that gap. The comparatively isolated regions 
of Kazakhstan and Central Asia achieve more modest improvements. 
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Figure 3- Exogenous component of staple food production, EE-3, 1990-2010 
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Notes: Production of grains, livestock products, and sugar is valned at 1990 world prices. The EE-3 countries are
 

the tbriier Czechoslovak ia, I lungary, and FPoland. 

Figure 4- Exogenous component of staple food production, Russia, 1990-2010 
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Table 10-	 Relative productivity gains in final production in tile high-growth 
scenario compared with the prereform trend 

Eastern 	 Former 

(onmmnodity 	 Europe Soviet Iniion 

(percent) 

Rice 10 10 
Wheat 10 10 
Coarse grain 5 5 
Sugar 5 5 
Dairy products 20 50 
Ruminant meat 20 20 
Nonrumninant meat 20 20 

Source: Conservative estimates of potential, based on the data provided in Table 7. 
Note: This tableshows the proportions by which supply curves are shifled to the right (output rises lbr given input use). 

The Reference Simulation 

To provide a basis for comparison, one simulation of the seven global food 
markets extends from 1990 through 2010 on the assumption that policy regimes are 
stable throughout the world and that, while underlying income and productivity 
growth continues in most economies, those of Eastern Europe and the Former Soviet 
Union remain stagnant throughout. Food production and consumption in the former 
Soviet Union change during this period only in response to any changes ill the 
domestic terms of trade that are transmitted from abroad by their price policy 

Table 11-	 Feedgrain use per unit of output (by weight) in the high-growth 
versus the low-growth scenario 

Dairy Ruminant Nonruminant 
Rcgion/Sccnario Products Meat Meat 

IEastern lEurope 
L.ow f; 'wih 	 0.6 9.0 5.5 
I ligh gowtha 	 0.4 6.0 4.5 

Former Soviet tiniont 

low growth 	 0.8 12.0 7.0 
Iligh growthc 0.6 9.C 5.0 

Kazakhstan and Central Asia 
Low growth 	 0.8 12.0 7.0 
Iligh growthc 	 0.7 10.0 6.0 

Source: Feed use statistics are drawn from the sources cited in Table 7. Improvements embodied in the high-growth 
scenario are conservative estimates of the potential suggested in Table 7. 

Note: Feed efficiency is usually measured aiskilograms of meat or liquid nmilkper kilogran of cereal feed in oat 
equivalents. 

'I:or the ..-3 the elticicncy improvements in the high-growlh scenario, relative to the low-growth scenario, are 
Phased in over 1993-96. 
EExcludes Kazakhstan and Central Asia 

Ciligh-growth etliciency gains in Kaz.akhstan and Central Asia are phased in over 1994-2010. 
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regimes. The simulation does not include unilateral policy reforms to which some
Western industrial countries are now committed, nor -2nyreforms that might emergefrom the Uruguay Round of international trade negotiations. The resulting paths of
international food prices are illustrated in Figure 5. 

For the most part, prices remain fairly stable. Only dairy product prices have any significant trend, and this reflects the gradual implementation of new technol­
ogy, mainly in the large dairy sectors of Western Europe and North America, which
remain both highly protected and highly insulated. The trend of the past two decades
toward food surpluses in industrial countries and deficits in the developing and
postsocialist countries continues. The self-sufficiency ratio for industrial coun­tries as a group rises from 1.07 in the base period to 1.20 by 2000. Those fordeveloping and postsocialist countries fall from 0.97 to 0.90 and from 0.95 to 0.94, 
respectively. 3 

Against this reference simulation, the analysis first compares unilateral reforms
in the European Union and the proposed expansion of the European Union to include
the EFTA countries. Once this is completed, however, the new simulation, incorpo­rating partial reforms and EU expansion, is used as a point of comparison for the
effects of economic changes in the postsocialist economies. 

Figure 5- Reference international food prices, 1990-2010 

Prices 

(US$/metric ton) Meat Prices
 

(US$/metric ton)
300 

.3,000
250' 

200. 2,502,000 

1001 A • - _ A A A . _ _ A-------- 1,000 

50 

500
 

0 
-i-----1990 1992 1994 1996 1998 2000 2002 2004 2008 

0
2006 2010
 

-in-Index -- Wheat - Ruminan, meat 
-A- Coarse grains - Milk --,-Nonruminant meat 

Source: Results from the analysis using the model described inAppendix I. 

31The self-sufficiency ratio referred to here is the value of domestic output at base period world pricesdivided by the value of domestic consumption at the same world prices. 

36 



Unilateral EU Reform and EU Expansion 

In May 1992 the European Union adopted, with slight modification, the reform 
package associated with the name of former EC Commissioner for Agriculture Ray 
MacSharry (Commission of the European Communities 1991). Over three years, 
beginning in 1993, the package will reduce the farm prices of cereals, oilseeds, and 
other protein crops by approximately 35 percent. Cereal farmers will be compensated 
with partially decoupled payments, but commercial farmers (producers of at least 92 
tons of equivalent output) will need to set aside 15 percent of their land. In the livestock 
sector, the major reform is a reduction of the beef price by 15 percent, compensated in 
part by subsidies per head for the culling of the herd. At the time this report was written 
no reform of the sugar policy, beyond the existing two-tier pricing system, was 
proposed nor had any substantial reform of the dairy policy been agreed to. 

Inthis analysis of unilateral CAP reform a number of simplifications are made. 
First, reductions in EU consumer cereal prices are assumed to be 35 percent, irrespec­
tive of any resulting change in international trading prices. Second, the compensation 
of commercial cereal farmers is in the form of payments that are fixed in terms of area 
planted and base-period regional average yields. Depending on how this is imple­
mented, it might be profitable for farmers to reduce variable inputs and hence output. 
In this analysis, grain supply elasticities are left unchanged, while supply curves are 
shifted so as to reduce output by 10 percent (the net effect of a possible 15 percent 
land set-aside !ess 5 percent slippage).3 2 Beef producer and consumer prices are 
reduced by 15 percent, again irrespective of any response in the international market. 
No changes are introduced to either dairy or sugar policy, except that dairy produc­
tion is assumed to remain constrained by quotas. 3 

The impact of this reform is assessed by making a new simulation that incorpo­
rates the reforms for each of the 20 years through 2010. The static version of the 
model is used to provide an estimate of the deviation of the full-adjustment path, 
following the reform from the original reference simulation. The results are summa­
rized for the year 2000 in 'Fable 12. The policy changes reduce EU production of 
cereals and meat and increase their domestic consumption. The European Union's 
excess supply of these commodities declines and world prices rise. The opposite is 
true for the international prices of nonruminant meats, since farmers in the European 
Union switch their resources out of beef and into these products, and consumers 
switch their demand from nonruminants to beef and cereal products, collectively 
increasing the European Union's excess supply. 

As expected, in that year, the production of cereals and ruminant meats is lower 
with the reform than it would be without it, and the European Union's net trade in these 

321 laity, Ilerlihy, and Johnson (1991 ) discuss "slippage" in the context of their approach to estimating 

the production cfflects of land set-aside programs in the United States. The rate of one-third assumed here 

is probably high, but so is the set-aside rate of 15 percent, since this is strictly to apply only to "large" 

farmers. The assuMption of a net 10 percent shift in supply seems as robust as might be expected a priori. 
33The EIJ dairy quota constraint is imposed by fixing production and solving far the corresponding supply 

price. The difference between that supply price and the CAP price is then transferred to producers as rent. 

Earlier studies by CARD (1992a), Josling and Tangermann (1992), and the Centre for World Food 

Studies (Folnier et al. 1993) offer slightly more faithful representations of the unilateral reforms as they 
were originally proposed. 
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Table 12- Effects of unilateral reform in the European Union on production 
and net trade in 2000 

Non-Coarse Dairy Ruminant ruminantPolicy Change Rice Wheat Grain Sugar Productsa Meat Meat 

(percent)
Change in international
 
price, 2000
 

Relbrni over reference 4.0 7.0 5.0 0.7 
 0.3 5.0 
Production growth, 2000
 
over 1990
 

Relcrence 16.0 30.0 19.0 23.0 19.0 20.0 30.0Relorni 5.0 16.0 10.0 22.0 19.0 5.0 44.0 
Change in production
 

Reform over reference -9.0 -11.0 
 -8.0 -0.4 0.0 -12.0 11.0 

Change in net exportsb (million metric tons)
 

Reform over reference -0.5 -17.9 
 -9.0 -0.0 -0.0 -2.2 3.6 

Source: Results froihm[ie analysis using the model described in Appendix I.al:'U-
12 dairy production is assuned to be quota constrained to avoid increases due to the (partially transmitted) rise 
in the international price.
"in2000 the IEuropean Union is actually projected to be a net importer of rice and coarse grain. Where positive, a 
change in "net exports'- indicates increased exports or a reduction in net imports, depending on which prevailed in the 
relcrerce casc. 

products shifts in the directioni of net imnports. Notably, however, even with the reform,
production of these products in 2000 issubstantially higher that in the base period. The
reform serves only to retard the groitih in EU production, not to reduce its level. Output
of nonrurminant meats grows more rapidly as resources tnove into these unreformed 
sectors, and so, for all of the GLS products, the European Union's self-sufficiency
remlains high at Ill percent. This is higher than its base-period level (105 percent),
though it issmaller than its reference level for the year 2000 (116 percent).

The other substantial reform in Western Europe that will directly affect interna­
tional food tmarkets is the admission of the EFTA countries to the European Union.
Agriculture inthese countries has been highly protected, even compared with theEuropean Union (Table 4), so that EU membership should eventually reduce theirfood production and increase their food consunption. This trend is likely to be more
pronounced because of the ongoing utnilateral reforms in the European Union. Concor­
dance of EFTA agricultural policy regimes with the reformed CAP is likely to be
phased in over several years. [lere, this is assualed to take effect between 1992 and1996, coinciding roughly with those unilateral reforms. It is readily introduced in athird (static) model simulation, one cotubining the EU unilateral reforms with EFTA
mrembership. In this simtulation, EFTA price distortions follow a linear path between
their levels in 1992 and those of the Union in 1996. Dairy producers in the EU- 12 arestill constrained by quotas, even after the EFTA dairy industry reduces its output as its
protection levels declite to the EU- 12 level. '[le effects,of this constraint, combinedwith unilateral EU refortn, are sutmmnarized in Figure 6 The levels of all GLS 
international prices are 3-4 percent higher than before. 
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Figure 6-	 World price changes as a result of unilateral reforms and EFTA 
membership in the European Union, 1990-2010 
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Source: Results from the analysis using the model described in Appendix I. 
Note: IFTA isthe European Frce Trade Association. 

Closer Economic Ties between the EE-3 
and the European Union 

Although the possibility that the former Czechoslovakia, Hungary, and Poland 
might join the European Union has been discussed (Hamilton and Winters 1992a; 
Messerlin 1992b), the comparative size and present poverty of their collective economy 
are factors that weigh against this happening soon. Nevertheless, steps have been taken 
toward bringing the agricultural sectors of these countries under the CAP. "Fhese take 
the form of Association Agreements, which became effective in early 1992 (Lundell 
1992; Messerlin 1992a; and Tangermann 1993). Barriers to all trade in the EE-3 were 
almost eliminated unilaterally as part of their early reforms (Messerlin 1992a). More 
recently, however, farm subsidies and export restitutions have been implemented in 
unilateral moves by the E-3 to bring their agricultural policies into greater harmony 
with those in the European Union (Swinnen 1992). Since these agreements commit 
the European Union to gradual reductions in the distortions imposed against these 
countries' exports, inc!,iding their agricultural exports, they will increasingly re­
duce the domestic cost of IE-3 agricultural support. 

Although the agreements restrain the growth in agricultural exports through phased 
quantitative restrictions and safeguard clauses, the reductions in tariffs and levies are as 
high as 60 percent over three years. They represent a "foot in the door" for EE-3 
farmers, who will receive intra-EU prices for an increasing share of their products. 

Improvenents in agricultural production incentives in the EE-3, associated with 
this access to EU markeis, combined with the potential for productivity increases, 
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could boost food supplies in Europe substantially. To assess this, the next simulation 
adds to the unilateral reforms in tile European Union and EFTA membership the full
conformity of the agricultural policy of the EE-3 with the reformed CAP, phased in 
over the interval 1990-20 10. In this simulation it is assumed that the policy transition 
in the EE-3 is from prereform domestic prices to EU prices and that this transition
takes place linearly over the two decades. Of course, this is very much an abstraction 
of actual events in the EE-3, which include a shock liberalization across all sectors,
followed by a gradual expansion of trade with the European Union. 

The most significant aspect of the policy transition thus assumed concerns the
dairy sector. Although the EE-3 average hides some heterogeneity of prereform dairy
policy (Table 4), on the whole, dairy farms were not protected in the prereform sector
and dairy consumption was subsidized. The change to EU prices therefore brings
about a massive shift in incentives facing EE-3 dairy producers and consumers. 
Without quota constraints, the region's excess supply of dairy products becan
expected to increase substantially, depressing international prices. Tyers (1993)
examines the magnitude of this unconstrained excess supply. Because it is large,
however, concordance of agricultural policy in the EE-3 with that in the European
Union is sure to bring with it quota constraints on dairy production, whether or not
the region actua!ly joins the European Union. In the analysis that follows a dairy
quota is applied that restricts increases in EE-3 production to no more than 25 percent 
over the 1990 level. 

Next, a new simulation is carried out in which reforms in Western Europe are 
combined with the changes in the EE-3 as well as with the income and productivity
shocks associated with general economic change there (Figures 1 and 3). This
simulation is compared with one that incorporates only the effects of unilateral
reforms in Western Europe. The incremental effects of economic change and CAP
conformity in the EE-3 alone are summarized in Table 13. Higher domestic producer
and consumer food prices, combined with reduced purchasing power, cause reduc­
tions in direct food consumption and substantial increases in production and the

derived demand for feedgrains. Net exports of livestock products increase. In the

low-growth scenario, feedgrain demand increases sufficiently to move EE-3 grain

trade toward net imports. In the high-growth scenario improved feeding efficiency

and overall food productivity move the region toward net surplus in all GLS markets.
Net dairy product exports increase most, in spite of a production quota limiting the 
rise in output to no more than 25 percent. 

The fiscal consequences of the extension of the CAP beyond the EU-12 to

farmers in both EFTA and the EE-3 can be approximated from the simulations thus

far. The approximation is a crude one, since all distortions are converted in the model
 
to equivalent ad valorem tariffs or export subsidies, which then determine their 
consequences for government revenue and expenditure. The results, given in Table 
14, suggest that the reductions in protection that would accompany EFTA member­
ship would bring substantial savings. By the year 2000, however, the greater part of
these savings would be lost with entry of the EE-3 into the European Union. 34 

3'Government expenditures associated with higher prices in the quota-constrained dairy sector include a
lump sum transfer, as suggested in lootnote 33. The welfare consequences of EU expansion are
considered by Anderson and Tyers (1993) in greater detail, using the same model. 
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Table 13-	 Incremental effects of economic change in the EE-3, combined with 
conformity with the reformed Common Agricultural Policy (CAP) 
of the European Union, 2000 

Non-
Coarse Dairy Ruminant ruminant 

Economic Change Rice Wheat Grain Sugar Productsa Meat Meat 

(percent) 
Effect oil world prices 

Low growth b -0.2 -0.5 0.1 -1.2 -6.5 -1.2 -1.4 
I ligh growthb -1.9 -3.4 -3.5 -1.9 -5.8 -3.1 -2.9 

Change in 2000 production 
Low growth 26.0 21.0 27.0 19.0 26.0 13.0 44.0 
! ligh growth 38.0 34.0 50.0 28.0 25.0 46.0 78.0 

Change in consumption 
Low growth -11.0 16.0 49.0 -1.0 -13.0 -7.0 2.0 
Iligh growth -4.0 14.0 43.0 4.0 -7.0 0.4 7.0 

(million metric tons)Change in net exportsc 
Low growth 0.0 1.3 -7.1 0.6 10.0 0.2 2.0 
I1igh growth 0.0 4.7 1.2 0.7 8.1 0.6 3.4 

Source: Results from the analysis tsing the model described in Appendix I.
 
Notes: EE-3 includes the former Czechoslovakia, Hungary, and Poland. These results examine the incremental
 

effect of EE-3 farmers coming tinder the CAP. The reference simulation in this case includes unilateral 
reform and expansion of the European Union to include the European Free Trade Association countries. This 
sinulation is compared with one inwhich these reforns are included, along with the extension of the CAP 
to all FE-3 farmers and the income and productivity shocks associated with the wider economic reform of 
the 1F-3 economy. 

'Dairy production in the IF-3 is assumed to he constrained by quotas so that output cannot increase by more than 25 
Percent over its 1990 level. 

'hie low- and high-growth scenarios here refer only to the FF-3. Inthese simulations, the economies of the Balkans
 
and the former U.S.S.R. remain stagnant.
 
'in 2000 the 1-3 is actually projected to be a net importer of cereals and sugar and a net exporter of livestock
 
products. Where positive, a change in "net exports" indicates increased exports or a reduction in net imports,
 
depending on which prevailed in the reference case.
 

Table 14-	 Effects on government expenditure of enlargement of the European 
Union, 2000 (expenditure savings relative to the reference scenario) 

Scenario 	 EIJ-12 EFFA EE-3 Total 

(1990 US$ billion) 

CAP reform only inEC-12 4 -1 0 3 
CAP reform and IFTA membership 4 32 0 36 
CAP reform and membership of E:rA 

and FE--3, low growth 5 32 -28 9 
CAl) reform and membership of IIF[A 

and EF-3, high growth 6 32 -34 4 

Source: 	 Results from the analysis using the model described in Appendix I. 
Notes: 	 CAP is the Common Agricultural Policy of the European Union. The FU-12 countries comprise Belgium, 

Denmark, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, and the 
United Kingdom. EFTA is the European Free Trade Association countries (Austria, Finland, Iceland, 
Norway, Sweden, and Switzerland). IE-3 is the former Czechoslovakia, Ilungary, and Poland. 

Membership here connotes confonnity of agricultural policies with the CAP. Dairy production is assumed to 
be constrained by quotas in the luropean Union when IFTA's entry raises external prices. Entry by the EE-3 
greatly raises internal milk prices there. Production is constrained not to expand by more than 25 percent. 
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Moreover, full conformity is assumed to take two decades, at the end of which
substantial further CAP reforms will be needed to prevent a net expansion of its 
budget impact. 

The international price effects of EE-3 reform with high growth are charted over
the two-decade, phase-in period (Figure 7). Two important points emerge. First, the
production-enhancing effects of the reform are dominant only in the first decade.
Thereafter the strength of the economic recovery in the region is sufficient to ensure
that demand growth largely offsets further improvements in food productivity. Sec­
ond, the international price effects are opposite in direction to the effects of the
reforms in Western Europe (Figure 6) and more than half their magnitude. The net
effects on world food markets of pan-European reform are therefore likely to be
small. Any substantial change in world food markets will therefore depend on
changes in the food markets of the Balkans and the former Soviet Union. 

Economic Policy Reform in the Balkans 
and the Former Soviet Union 

The sweeping political reforms began earlier in the EE-3, and they have not been 
as turbulent and economically disruptive as in the Balkans and the former Soviet
Union (see Chapter 4). The paths their economic recovery are likely to take are
therefore even more uncertain than those for the EE-3. Nevertheless, as discussed in
Chapter 4, it is the stated intent of most governments in the former Soviet Union to 

Figure 7- Incremental world price changes, as a result of EE-3 reforms, 1990-2010 

Percent 
Changes
 

15
 

1-__ 

Ruminant meat -A- Coarse grains 
Nonruminant meat - Wheat 
Index . Milk 

.5
 

-10
 

-15
 

-20 

-25 

-30 I I I 
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 

Source: Results from the analysis using the model described inAppendix I.Note: The EE-3 countries are the former Czechoslovakia, Ilungary, and Poland. 

42 



move toward market-driven economies with fewer incentive distortions. Therefore, 
the case in which all prereform incentive distortions are phased out throughout the 
region is simulated. A complete liberalization of this type is unlikely in so heteroge­
neous a region, but the prospects of a leveling of the playing field facing food 
production are enhanced by the perception, stemming from the Chinese experience, 
that quick gains in agricultural GDP might be possible as a result. 35 Siuch a liberali­
zation, then, forms the basis of the experiment to be conducted here. Two simulations 
are carried out, both incorporating the transition economic shocks (Figures 2 and 4) 
and a five-year phased liberalization of all incentive distortions facing food produc­
tion and consumption (1991-95). They differ only in that one has the low-growth 
recovery in which there are no extraordinary productivity gains and the other the 
high-growth recovery, embodying the gains detailed in Table 10. 

The prereform incentive distortions in the former Soviet Union assisted both 
produceis and consumers, on average (Table 4). In general, then, a liberalization 
would be expected to lead to lover consumption and production with the effects on net 
trade depending on the sizes of the distortions and the elasticities of response of 
producers and consumers. It is instructive, however, to note that the livestock sectors 
were highly assisted relative to grains, so that the balancing effect of a liberalization 
is to raise grain production and reduce livestock production and therefore feedgrain 
demand. On the consumption side, prereform distortions appear to have subsidized 
grain consumption more effectively than meats and dairy ptoducts. The corresponding 
effect of a liberalization on consumption is therefore to reduce direct grain demand 
relative to demand for livestock products. Because the demand for grain as feed and 
for direct consumption can be expected to fall, while its relative producer price is 
likely to rise, it is clear that a move toward a net surplus in grain is an inevitable 
outcome irrespective of assumptions about the strength of any postreform recovery. 

The results from the two simulations are summarized in Table 15, which lists the 
estimated incremental effects of food liberalization in the Balkans and the former 
Soviet Union by the year 2000, detailing changes in food consumption, production, 
and trade in Russia. The corresponding changes in the other states of the region are 
detailed in Appendix 2, Table 22. 

As expected, food consumption tends to fall. Direct consumption ofdairy products 
and cattle and sheep meat falls the most. Consumers substitute poultry and pigmeat, 
the prices of which rise by substantially less in the course of the liberalization. Indirect 
grain consumption also falls in the low-growth case because livestock production falls 
when assistance is removed, product prices fall, while grain input prices rise. In the 
high-growth case, however, livestock production rises in spite of the adverse shift in 
the terms of trade because of productivity improvements embodied in that scenario. 
Indirect grain demand still falls, again because of improvements in feeding efficiency 
(Table 11). Overall, the dominant effect on the region's net trade is a shift to a 

35On the other hand, the emergence of a well-organized agricultural lobby, akin to that in Western Europe, 
is a possibility. Prior to the 1993 Russian elections, for example, the qualifying party with the largest 
collection of signatures was the Agrarian Party (Economist 19931), though this might simply reflect the 
still substantial influence of the management of state farms. The possibility that the food policies of the 
Balkans and the orimer Soviet Union might ultimately conform with those of Western Europe is 
considered inTyers 1993. 
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Table 15- Incremental effects on Russian food production, consumption, and 
trade of economic change combined with food price reforms in the 
Balkans and the former Soviet Union, 2000 

Non-
Coarse Dairy Ruminant ruminantEffect Wre Wheat Grain Sugar Productsa Meat Meat 

(percent)
Effect on world prices


Low growth' -11 -20 -16 -l 
 -3 -10 -411igh growtha -12 -23 -16 -2 -10 -10 -4
Change indirect consumption


Low growth -39 
 -6 -I -2 -20 -34 3I ligh growth -31 -6 -1 I -8 -21 19
 
Change in indirect consumption


I.ow growth ... -33 -16 ... ... 
 ......
IIigh growth 	 ... -24 -6 ... ... 

Change inproduction

Low growth ... 14 14 
 -26 -16 -10 -10IIigh growth 	 ... 27 24 -12 6 7 8 

(million metric tons)Change in net exportsb 

Low growth 0.4 16.8 15.1 
 -0.7 3.4 1.5 -0.61ligh growth 	 0.3 21.4 16.4 -0.5 8.2 1.4 -0.7
 

Net export volume

Low growth -0.6 18.7 12.9 -4.3 -3.2 -0.3
Iligh growth -0.7 22.8 14.5 -4.1 1.7 

-1.5 
0.3 -1.6 

U.S. 	net export volume
 
Low growth 3.5 48.2 
 141.0 -0.1 15.4 1.1 0.0Iligh growth 	 3.5 47.5 141.0 -0.1 13.9 1.1 -0.5 

Source: Results from the analysis using the model described inAppendix 1.Notes: These results examine tile incremental efact of fixd market liberalization in the Balkans and the former SovietUnion. The reference simulation inthis case includes unilateral refon and expansion of the European Union toinclude the Furopem Free Trade Association countries, as well as extension of the Common Agricultural Policyto cover EE-3 farmers. The FE-3 includes the former Czechoslovakia, I lungary, and Poland. Corresponding
results for the Balkans and the other forner Soviet Union states are given inTable 5 of the data supplement tothis report, available on request from the International Food Policy Research Institute."The low- and high-growth s,:cnarios here refer to the E-3 (in the reference simulation used), the Balkans, and the
 

former Soviet Union.
 
bWhere positive, aclhange in net exports indicates increased exports or areduction innet imports, depending otl which

prevailed in the reference case.
 

substantial net surplus ofgrains. This result is striking, given that the region as awhole
has been a net importer of grains for halfa century. Nevertheless, Russia's predicted
net grain exports in 2000 still amount to less than a fifth of those predicted for the
United States in that year.36 In any case, ifthe governmernts of the former Soviet Union
continue to keep domestic grain pric,;s low they may never emerge. 

36"ihe prediction that liberalization in tile ficrtter Soviet Union will lead to net grain exports is robust to 
variations in assumptions about prereform distortions, the extent of queuing waste associated with consumer subsidies (Chapter 3), and the potential for productivity improvements in food production. Itstems from high rates of prereform protection of livestock farns and subsidies to grain consumption.
There is little dispute that this reflects the pattern of prereform distortions. 
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The international price effects of retorm in the Balkans and the former Soviet 
Union, with high growth, are charted over the two decade phase-in period in Figure 8. 
Note, first, that downward pressure is applied to grain prices very early on. This is 
the result of the assumption that the reforms are phased over the period 1991-95. In 
spite of substantial nominal increases, grain prices in Russia remained quite low 
compared with import parity through early 1993 (Konovalov et al. 1993), which 
indicates that liberalization is proceeding more slowly than is simulated here. Sec­
ond, as in the EE-3, these international market effects stabilize as the regional 
economy recovers from the transitional slump. Finally, the long-term effect of 
liberalization in the Balkans and the former Soviet Union, combined with high 
recovery growth, is a regional net surplus of dairy products. This is primarily due to 
the assumption that the productivity of the dairy industry in the former Soviet Union 
improves by 50 percent ('Fable 10). For reasons discussed in Chapter 3, it is difficult 
to imagine such a catch-up not occurring. It is likely, however, that natural barriers 
(quality or health constraints) or trade distortions in the rest of Europe will ultimately 
restrict these net exports. 

The consequences of reform in all the postsocialist economies for overall self­
sufficiency in GLS and net food export earnings are summarized in Table 16. Reform 
in the EE-3 and the former Soviet Union enhances the tern's of trade of the Balkan 
states, since they were previously net importers of wheat, the price of which falls 
substantially. Their net food export earnings therefore increase, as does their overall 
level of self-sufficiency, both in the low-growth and the high-growth scenarios. For 
the former Soviet republics, the direction of effects on these two measures depends 
on exogenous income and productivity growth. The general pattern is one of in-

Figure 8- Incremental world price changes, former Soviet Union, 1990-2010 

,ercent 
Changes 

15 

10-__ 

5-

Milk 

Nonruminant meat 
Ruminant meat 

-I- Index 

-­j-Coarse grains 
Wheat 

.20 

-25 -

-30 
1990 

I I 
1992 

I I 
1994 

I 
1996 

I I 
1998 

I 
2000 

I I 
2002 

I 
2004 

I I 
2006 

I 
2008 

I 
2010 

Source: Results from the analysis using the model described inAppendix I. 

45 



Table 16-	 Incremental effects on self-sufficiency and net food export earnings
of economic change and food price reform in EE-3, the Balkans, and 
the former Soviet Union, 2000 

aFood Self-SDufficiency Net Fond Erpor Earningsa
 
Economic Group No 
 I ow ligh No I,ot Iligh
or Country Reformh Grotlhc Groisthc Reformh Grosth Growthcc 

(percent) (1990 IS$billion)
 
EE-3 123 130 0.5 5.9)
102 8.0Balkans 103 123 128 0.6 3.7 1.7

Russia 
 87 101 104 -7.3 0.4 2.0
Ukraine 115 133 137 3.2 5.0 6.2

Baltic states 147 185 183 1.7 1.9 2.4

Western republics 76 91 
 95 -2.9 -0.9 -0.6 
Kazakhstan 130 146 160 1.9 2.2 3.1
Central Asia 37 41 44 -6.3 -4.8 -4.5
 
Total Eastern Europe and 
 94 111 116
 

former Soviet Union 
 -8.6 166 21.3United States 131 127 126 33.3 28.3 25.7 

Source: 	 Results from the analysis using the model described in Appendix I.
Notes: 	 The El-3 countries are the former Czechoslovakia. Iltingary. and Poland. these results examine theincremental elTect of food markct liberali/ation in the Balkans and (he former Soviet Union. The reterence

simulation in tis catsCincludes unilateral reflorm in the 'uropean Union and expansion of the European
Union to include the countries of the [uropean Free Trade Association See Fable 9 for a listing of countries 
in each group

aFoOd includcs grain, li,,estock pOdlucts, and sugar.

The "no reform' %alues are lor
2000 and are dram,mfrom the revised reference simulation, explained above.
 

'The low- and high-gro\, th scenarios here reter to the [1-3, the lialkans. and former Soviet I Inion.
 

creased self-sufficiency aid lower net food import costs (or higher net Food export
earnings) both of which are stronger in the high-growth case. For all the postsocialist
economies 	 taken together, these reform scenarios yield self-stfficiency in food on 
average and net export earnings by 2000 of between 50 and 80 percent of those 
predicted for the United States. 

International Price Effects of All 
European Reforms 

In the preceding discttssion, each new policy reform was compared with the 
aggregate of those that preceded it. lI ere, two simulations that incorporate the 
complete set of refbrms thus far considered are compared with the original reference 
simulation (which asstumes economic stagnation in the postsocialist cotitries). The 
extent to which reforms in Westeri Fttrope might be offsct by the reforms in the 
postsocialist economies can then be clarified. Consider first the low-growth reform 
case, recalling that higher food prices followed tmilateral reforms in the tlropean
Union and its CXlnsion to inchtde EFTA (Figtirc 6). The adoption of' a CAP-like 
policy in the Eli-3 was seeni to netttralize these price changes by at least half
(Figure 7). Liberalization in the Balkatis and the former Soviet Union reintforces the 
external effects of EE-3 reform bttt the iagnitude is greater (Figure 8). 
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It is just possible that these various reforms, carried out simultaneously, might
offset each other and have little net effect on international food trade outside Europe. 
This would be true, for example, if the fbod market liberalization in the former Soviet 
Union were introduced more slowly than is assumed here and if it were ultimately
incomplete. In the crude characterizations simulated here, however, the international 
effects of liberalization in the Balkans and the former Soviet Union stand out. In 
comparing the original reference simulation with reform throughout Europe and the 
lormcr Soviet Union in the high-growth scenario, the net effect is lower international 
fOod prices, particularly of grains and eventually of dairy products (Figure 9). The 
corresponding price changes in 2000 are presented numerically in 'Fable 17. From 
this it is evident that tile potential shift toward excess food supply in the postsocialist 
economies has about twice the effect on international prices as the predicted shift 
toward excess food demand in Western Europe. 

Sensitivity to Key Assumptions 

By ruling out unlikely developments at the farm and household level, one hopes 
to use quantitative analysis to restrict the range of events in aggregate. Inevitably, 
uncertaintiesjudged to be insurmountable necessitate the repetition of the analysis in 
multiple scenarios. Lesser uncertainties, on which some prior information or even 
intuition can be brought to bear, can be examined for each scenario in sensitivity 

Figure 9- Aggregate world price changes as a result of reforms, 1990-2010 
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Table li. - Collective effects of reforms and economic change in Europe and the 
former Soviet Union on internatijnal food prices, 2000 

Percent Change 

Combined European and Combined European and 
Western Former Soviet Union Former Soviet Union
 

European Reforms, Reforms,

Commodity Reforms Low Growth 
 lligh Growth 

Food price index 7.0 -8.0 -11.0
 
Rice 5.0 
 -7.0 -9.0
 
Wheat 10.0 
 -13.0 -18.0
 
Coarse grains 7.0 -9.0 -13.0
 
Sugar 2.0 -0.3 -2.0
 
Dairy products 3.0 
 -5.0 -11.0 
Ruminant meats 7.0 -4.0 -7.0
 
Nonruminant meats -0.3 -5.0 
 - 7.0 

Source: Results from the analysis using the model described in Appendix I. 
Notes: The fbod prices included are for grains, livestock products, and sugar. The first column gives the effects of

Western European reforni, assuming that the other European and former Soviet Union economies remain 
stagnant in the 1990s. The last two columns give the effects ofeconomic change and reforms throughout Europe. 

analysis. 37 Here this is achieved by repeating the simulations discussed previously, in 
each case varying the assumptions for which the literature or e"xperience provide 
scant support. The results are then summarized in the form of the elasticity of 
sensitivity, which is the ratio of the proportional change in a key result (the change 
in an international price or a self-sufficiency level) and the corresponding propor­
tional change in an underlying assumption (the assumed magnitude of consumer 
incentive price premia, for example). 

Three such assumptions are examined in this way. All are concerned with the 
interpretation of the estimates of prereform incentive distortions in the former Soviet 
Union, discussed in Chapter 3. The first is the generic change in all relative food 
prices that occuis as a consequence of changes of policy elsewhere in the economy.
The core analysis assumes that the prereforn subsidy equivalents were estimated at 
an overvalued exchange rate (or at least at a rate likely to be unrepresentative in the 
foreseeable future), ,ind hence that policy discrimination against agriculture was 
greater in the late I980s than suggested by those estimates. So the first sensitivity 
analysis varies the size of this generic change. 

The second concerns uncertainty about the true extent of food production subsi­
dies in the prereform period. Indirect distortions of factor and input markets and the 
subsidy equivalents of debt write-offs are imperfectly accounted for in the producer
subsidy equivalent estimates used. In the late 1980s, the debt write-offs were a 
substantial and increasing form of assistance to the food sector.38 To account for 

37Still lesser uncertainties (risks in the Knightian sense) are readily incorporated into the analysis,

appearing in the results as forecast error bands or confidence intervals. Given the rich spread of results
 
from both tho scenarios and the sensitivity analysis, simplicity of presentation dictates that these intervals
 
be suppressed in this case.
 
38See the discussion on this topic in Chapter 3.
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these in the core analysis, each prereform relative producer price in the former Soviet 
Union is raised by an arbitrary 50 percent of its corresponding border price (Table 6). 
The second sensitivity analysis varies the size of this adjustment. 

The third is the assumption that there are incentive price prernia over the official 
prereform state shop food prices. In the core analysis, these premia are estimated 
based on the gap between private market and state shop prices. Queuing at heavily 
subsidized state shops is represented, following Morduch, Brooks, and Urinson 1994, 
as a private market with lump-sum transfers to those whose opportunity cost of 
queuing time is low or who receive food at state shop prices through their employers. 
But the premia for sugar and livestock products are extraordinarily large (on the order 
of 300 percent for livestock products). So the third sensitivity analysis varies the 
prereform consumer incentive prices of sugar and livestock products. 

The sensitivity of shifts in international food prices to these variations is quanti­
fied in Table 18. International food prices are comparatively insensitive to variations 
in across-the-board production subsidies, taken alone. They are similarly insensitive 
to consumer price premia when these are also varied in isolation. More sensitivity 
would be expected from simultaneous variations in prereform producer and consumer 
incentives. And, for this reason, the generic changes in all prereform incentive prices 

Table 18- Elasticities of sensitivity to key assumptions about incentives, 2000 

Sensitivity of the International Price of 

Non-
Coarse Dairy Ruminant ruminant GLS 

Assumption Rice Wheat Grain Sugar Products Meat Meat Index 

Generic price efects of nonfood 
in the trner Soviet Union 
reforms' 

Low growth -0.08 -0.12 -0.10 -0.10 -0.24 -0.16 -0.08 -0.13 
1ligh growth -0.08 -0.14 -0.12 -0.08 -0.20 -0.18 -0.08 -0.13 

Excluded former Soviet Union 
production subsidies

t' 
Low growth 0.04 0.06 0.06 0.04 0.08 0.06 0.04 0.06 
I ligh growth 0.06 0.06 0.06 0.02 0.08 0.05 0.04 0.07 

Former Soviet Union consumer 
incentive price premiac 

Low growth 0.02 0.01 0.03 0.03 0.13 0.06 0.02 0.05 
1ligh growth 0.02 0.01 0.02 0.05 0.12 0.04 0.03 0.04 

Source: Results from the analysis using the model described in Appendix 1.
 
Notes: Elasticities ofsensitivity give the proportional change in some result (an international price level in this case)
 

that ocLurs following aunit proportional change in a parameter.
aThe generic irease in all relative prices of grain, livestock products, and sugar (GLS) occurs as a consequence, for 
example -,f ',' devaluation and its effects on the overall terms of trade facing the food sector. The core analysis 
assumes a 50 prce t improvement. The elasticities indicate that a further 10 percent generic increase would cause the 
Costrefomi GI.S in ,x, for example, to be smaller by 1.3 percent in the low-growth case. 
Among the exvlucd subsidies are some border input price distortions and debt write-olts. The core analysis assumes
 

these raised prereform nominal protection rates by 50) percent. The Clastliciies indicate that, were these to have been
 
worth a further 10 percent of the border price, the postreform (IS index, for example, would become larger by 0.6
 
percent in the low-growth case.
 
CPrerefrn consumer incentive price prcmia are imposed over the state shop prices of sugar, milk, and meats. The
 
elasticities indicate that, had these premia been larger by 10 percent of the border price, the postreform GLS index
 
Would be larger by 0.5 percent in the low-growth case.
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indeed yield higher elasticities of sensitivity in the reform scenarios. 9 Postreform 
international dairy product and ruminant meat prices are apparently most sensitive to 
generic errors in estimates of prereform incentive distortions. This is not surprising
given the comparatively large shares of these commodities in tile total value of GLS 
consumption and production in the postsocialist cotntries. 

The corresponding sensitivity to the above variations of aggregate food self-stif­
ficiency in both the postsocialist countries and developing countries as a group is 
indicated in Table 19. According to the estimates, postreform self-sufficiency in the
postsocialist economics would be higher by about a quarter if prereform exchange 
rate overvalhation were larger than postulated so that reform would bring an addi­
tional generic doubling of incentive produtcer and consumer prices. The other elas­
ticities of sensitivity are smaller for !he same reasons that international prices are 

Table 19-	 Elasticities of sensitivity of postreforin self-sufficiency levels to key 
assumptions, 2000 

Sensitivity of Food Self-Sufficiency in 

All All 
Postsocialist I)cvelopingAssutmption Russia Economics Economics 

(encric pr6:- effects ol non bod former 
Soviet Union policiesa
 

Low growth 
 0.26 0.22 -0.04 
1ligh growth 0.28 0.24 -0.04
 

Excluded Irmer Soviet union production
h
 
subsidies
 

L.ow growth -0.10 -0.10 0.0
 
I ligh growth 
 -0.12 -0.12 0.02
 

Former Soviet Union consumer incentive
 
price premiac


l.ow growth 
 -0.12 -0.10 0.02 
11igh growth 	 -0.12 -0.12 0.02 

Source: Results tonl tihe analysis using the model described inAppendix I.
Note: Elasticities of sensitivity give tle proportional change in some result (an international price level in this case)


that occurs lIillo%%ing a unit proportional change in a paranietcr.

'The generic increase in all relative grain, livestock, and sugar (itLS) pri ,cs occturs is a consequence, for example, of
 

a real devaltation and its eflects on the overall lerms of*trade fiacing the food sector. The core analysis assumes a 50 
percent improvement. The elasticities indicate that a further 10 percent generic 	 increase would cause RussianPlostrelorm self-stirlicienc , for examnple, to be larger b%2.6 percent of consrrplion value.
'In(irect subsidies inrlde sorie border irput price distortoris and debt kri tc-olls. The ciore anal ysis assumes these

raised prereform nominal protection rates by 50 percent. Fhe elasticities indicate that, yorc Ihese to have been worth 
a Further 10 percent o' the border price, Russian postreform self-sulliciency, for example, would becoie smaller by
I percent ol'corrsuntption value. 
Irerelirmn consumer incentive price preriria are imposed over tie state shop prices of sugar, milk. and meats. The

elasticities indicate that, had tIese premia been larger by 10 percent of the border price, Russian postreflorm
setf-su flicicCy. for example, %,%ouldhe smaller by 1.2 percent of consumption value. 

3 9They are, in flict, larger thain the sum ol' the other two correspotnding elasticities. This is expected, given
that the consumer price premia are applied orly to sugar and livestock products. But the difference may 
also be enhanced by tonlinearity. 
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lower. The average level of food self-sufficiency of developing countries as a group 
is understandably less sensitive to price policy in the former Soviet Union than are 
results specific to that region. Nevertheless, a generic doubling of postreform incen­
tive prices in the Balkans and the former Soviet Union would reduce average 
self-sufficiency in developing countries by 4 percentage points. 

As crude measures of margins of error, ithese elasticities of sensitivity are 
tolerable for a study of this type. They are primarily used as ameans of transforming 
key results presented earlier in the chapter to account for the quite likely event that 
one or more of the assumptions of the core analysis is eventually found io be in error 
and the direction and magnitude of the error is known. In this vein, one application 
stems from the discussion of the eventual shape of the hypothetically market-oriented 
postsocialist economies in Chapter 4. As Anderson (1992; 1993) indicates, agricul­
ture's domestic terms of trade will depend on the evolution of comparative advantage 
in these economies and, in the medium term, on which sector responds first to the 
reformed incentives. . 

The core analysis presented here is consistent with the presumption that the 
agricultural sector will be the first to respond. Considering, however, the possibility 
that the former Soviet Lnion will emerge from the transitional slump with an export 
boom in the minerals and energy sector, such a boom would tend to draw factors and 
inputs from agriculture, raising their prices. This could be represented in the above 
analysis by higher prereform relative producer incentive prices (lower prereform as 
compared \with postretorn production costs). A rise in variable costs oi say, 50 
percent could be represented as a decline in incentive prices of about a third (if 
commercial inputs and mobile factors absorb two-thirds of the farm budget). The 
postreform international GLS price index would be higher by 2 percent and self­
sufficiency in postsocialist economies lower by 3 percent (Table 18). But this would 
be only half the story. Such a boom would also cause the real exchange rate to 
appreciate. Saying that this appreciation is by 20 percent and that the proportion of 
nontradables in the agricultural input and final consumption baskets is such that this 
is equivalent to a reduction in producer and consumer incentive prices of about 10 
percent, then the postreform international GLS index would be lower by an additional 
1.3 percent, for a total of' 3.3 percent, and the level of postsocialist food self­
sufficiccy would be lower by an additional 2 percent, for a total of' 5 percent. 
Although these hypothetical changes are substantial, they are considerably less than 
what would be required to reverse the conclusions of the core analysis, which are that 
food surpluses are likely in the postsocialist economies, particularly if the former 
Soviet Union proceeds with full liberalization, and that the global effect of their 
reforms will be lower international food prices. This is true even in the low-growth 
reform scenario where lie analysis predicts the least reduction in international food 
prices and, correspondingly, the least increase in postsocialist food self-sufficiency. 
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6 

IMPLICATIONS FOR OTHER DEVELOPING
 
COUNTRIES
 

The analysis of the previous chapter concludes that the most likely consequence
of the unilateral reforms in Western Europe, combined with the successful conver­
sion of Eastern Europe and the former Soviet Union to market economies, is lower 
international food prices. This result is summarized in Figure 10, which shows only
the indices of international food prices in each of the three scenarios. In the first 
decade of the new millennium, the price of food could be reduced by 4-16 percent.

The ultimate eff'cct of European and postsocialist economic change on interna­
tional prices is most likely to lie between these two extremes. This is because, on the 
one hand, the low-growth scenario is pessimistic about productivity gains from 
economic reform in the postsocialist economies. On the other hand, the high-growth
scenario is optimistic about the extent to which economic reforms of the former 
Soviet Union vill ultimately liberalize internal food markets. Moreover, the average
price declines in the high-growth scenario, in part because of a substantial increase 
in dairy product exports from the former Soviet Union. Most likely, this flow would 
be stemmed by natural barriers not accounted for in the foregoing analysis or internal 
distortions such as the production quotas present in Europe. And finally, a boom in 
manufactured exports from part of the region, such as the EE-3, or in minerals 

Figure 10-Indices of world food prices for three scenarios, 1990-2010 
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Source: Results from the analysis using the model described inAppendix 1. 
Note: GLS is grains, livestock products, and sugar. 
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exports from the former Soviet Union could slow down the region's agricultural 
export growth and offset the predicted shift in the global terms of trade. 

It should also be noted that the foregoing analysis examines the effects on world 
markets of economic changes only in Europe and the former Soviet Union. It ignores 
the specific agreements emerging from the now completed Uruguay Round of trade 
negotiations, which, although they will add little to the extent of Europe's reforms, 
will also reduce agricultural distortions outside Europe. The Agreement on Agricul­
ture (GATT 1994) requires reductions in support in all signatory countries, including 
developing countries. But the effects on the initernational terms of trade of reducing 
the most substantial remaining protection, mainly in North America and Japan, will 
not be large (see Tyers and Anderson 1992, Table 6.2). In the United States, the trade 
effects of its protection have been buffered by quantity controls. In Japan, while rice 
protection has been very high. similarly high beef protection has boosted feed 
demand and hence other cereal imports. hideed, the tendency of the Uruguay Round 
agreement to make international food prices higher than the:y would otherwise be is 
mitigated by its extension to many developing countries whose policy regimes have 
discriminated against their agricultural sectors. Agreed reforms in these countries 
could raise their food production sufficiently to reduce the GLS index of interna­
tional food prices by several percent (Tyers 1994). Moreover, some developing 
countries have recently embarked on unilateral reforms of their own, further improv­
ing incentives for food production at home (Vald6s 1992a). Thus, the effects of the 
industrial-country reforms not considered in the above analysis are likely to be offset 
by reforms in developing countries that had previously taxed agriculture. 

If the most likely outcome is a decline in relative international food prices, is this 
advantageous for developing countries? Answers to this question are not straightfor­
ward. Even if all developing countries were net importers of food, it would not be 
possible to conclude with certainty that they would be net beneficiaries. This is because 
most of them, and particularly the poorest, still have highly distorted economies. 

The Simple Welfare Economics of a 
Shift in the Terms of Trade 

Let us begin with the crude assumption that a single welfare measure is possible 
for all households in a developing country. In essence, this implies that preferences 
are identical and honothetic, and hence measures of individual household welfare 
can be aggregated across the country as a whole without bias. Then, the net welfare 
effect of a change in the external terms of trade (in particular, a fall in relative food 
prices) depends on whether the domestic economy is distorted and whether the 
change in the terms of trade is transmitted to the domestic market. It therefore 
depends on both the protection and the insulating components of the policies affect­
ing each tradable goods sector (Tyers and Falvey 1989). The following abstraction 
illustrates this point. Agricultural trade is most often distorted using a variety of 
nontariff barriers, including state trading," with the explicit objective of insulating 

40State trading is usually characterized by the mandated monopolization ofall trade in a focus commodity, 
such as a food grain, by aparastatal agency. Examples in developing countries are the Food Corporation 
of India and the Natiuril Logistics Agency (IBULOG) in Indonesia. 
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domestic markets at some desired price level. Imagine that there is a change, dP, in 
the vector of border prices, P. Then the eventual changes in domestic consumer, c, 
and producer prices, p, are 

and 	 dpC = f dP, (i) 
dp"'== dP, (2) 

where 4" and f' are vector rates 	of price transmission for consumer and producer
prices respectively.4' If these are 	set to zero, insulation is complete and no border 
price changes are transmitted. If they are set to unity, border price changes are fully
transmitted. Now add the following linear approximations to the domestic demand 
and supply curves for each traded commodity k. 

J 

and M 

sk=s;.+ I s,( P ), 

where DF denotes the home compensated demand and S,. the corresponding net 
supply levels of commodity k that would prevail at border prices (free trade). The 
terms (p - P) and (p/- P) indicate the degree to which the domestic consumer and 
producer prices are distorted. 

If a change, dI1, occurs in the international price of commodity k, then the 
reasoning of Tyers and Falvey can be used to derive the following simple expression 
for the change in domestic economic welfare IW: 

dlVI k, (b,-e)Dk -](pJ- S' -,). dP:(/' (qk-I . -F,( . k . (5) 
(' _/ I I ' 

This equation illustrates :he importance of the hypothetical undistorted net trade 
position of the country in evaluating the welfare effects of a change in the terms of 
trade. The last term gives this effect. It is the marginal change in the net earnings
from trade metisuredat uinlis'ortLedtradLevolumes. Ifthere are no distortions, then the 
expression collapses to this term. If there are distortions, but these take the form, for 
example, of tariffs that fully transmit border price changes, then 4'=4'= I and the 
welfare effect is still determined by the third term. If, however, the economy is both 
distorted and insulated (as is most common), then the other terms enter. 

In the extreme case where the insulation is total (4==), then the equation 
reduces to 

dW= - (D- S'k) dIP, 	 (6)
k=I 

41The rates of price transmission used 	here are the linear counterparts of the elasticities of price 
transmission used in the Tyers-Anderson model, presented in Appendix I and documented in Tyers and 
Anderson 1992 and in the supplement to this report, available on request from the International Food 
Policy Research Institute. 
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where, from equation (2), Dk and Sk are the distorted domestic demands and supplies. 
Thus, if the insulation is total, then the welfare effect of a marginal shift in the terms 
of trade is approximately equal to the change in net export earnings measured at the 
distorted tra'e voitUies. Considering that protection frequently reverses the direction 
of net trade, if the distorted volumes are always used in welfare approximations, then 
the results can be in error not only in magnitude but also in sign. 

The case of a developing country facing a decline in its food import price can be 
summarized as follows. If the decline is fully transmitted and the economy would be a net 
importer of food in the absence of distortions, then welfare improves. If it is not, then the 
effect depends on wheler the economy remains a net importer after the distortions are 
taken into account. If so, then welfare improves. But the country may be taxing its food 
agriculture so heavily that the direction oftrade isreversed from net exports to net imports, 
a not uncommon circumstance. 2 I; that case, even though the country is currently a net 
food importer, tile decline in the food import price causes a net reduction in welthre. 

To complicate matters, the poor in developing countries, who live primarily in 
rural ,:,s (World Bank et al. 1990), may well iave preferences that are different from 
those generally better-off urban households. Certainly, their marginal utilities of 
income must be greater. Since their welfare depends on the general level of economic 
activity in rural areas, they would be better off with higher food prices or at least 
higher agricultural product prices. Some indication of this is evident from simple trade 
models. InI the l leckscher-Ohlin world of two goods (food, which is labor-intensive, 
and manufactures) and two factors (labor and capital, including land), a decline ill the 
external price of food yields a decline in the domestic wage that is larger than that inl 
the food price. Laborers are clearly worse off. When the model is complicated by tile 
inclusion of land as a factor specific to agriculture, the picture is clouded and the result 
depends oil worker household expenditure shares on food, on elasticities of substitu­
tion between labor and land in agriculture, and between labor and capital in manufac­
turing (Scott 1992). Reasonable parameter values nevertheless yield a net decline in 
the real wage. This decline is only exacerbated by the inclusion in tile model of higher 
manufacturing wages and Ilarris-Todaro unemployment. 

Measures of the Impact on 
Other Developing Countries 

A variety of measures of the welfare effects of lower international food prices on 
developing countries are listed in Table 20. All the results presented compare the 
original reference simulation with European and former Soviet Union reforms with a 
higll-growth recovery in tile postsocialist economies. These include partial equilib­
rium approximations of net welfare effects, which add tIp tile income equivalents of 
price changes for consumers, farnlers, and the government. These are particularly 
crude when applied to developing countries because they do not properly account for 
indirect effects on agriculture of distortions elsewhere in the economy. Since these 
indirect effects are generally biased against agriculture, this measure tends to under­
estimate gains from a terms-of-trade change that favors agriculture. 

42See Krueger, SchiflT and Valdds 1988; Schilf and Valdts 1992; and a summary in Valdds 1992b for 
examples of particularly heavy net taxation ol agriculture in developing countries. 
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Table 20-	 Measures of the welfare effects on other developing countries of 
lower international food prices due to European and former Soviet 
Union reforms, combined with strong associated growth in Eastern 
Europe and the former Soviet Union, 2000 

Food Self-Sufficiencya 
Net Change in I'"der Iiigh Growth 

Net Due to Reforms in 
Econom Producer Food Export Europe and the 

Country Welfare" Surplus Earningsc Reference Former Soviet Union 

(US$ billion) 	 (percent) 

China 	 1.7 -4.4 -0.1 89 88
 
Indonesia 0.3 -0.6 
 -0.2 85 83
 
Philippines 0.1 -0.1 
 0.0 92 92
 
Thailand -0.1 -0.3 
 -0.3 120 116
 
Bangladesh 0.2 -0.5 -0.2 85 82
 
India 0.4 -2.8 
 -1.2 96 94
 
Pakistan 0.3 -0.4 
 -0.1 81 78
 
Other Asian countries 0.2 -1.0 -0.3 86 84
 
Argentina -0.4 -0.6 -1.0 116 110
 
Brazil 0.7 -2.3 -1.2 95 91
 
Mexico 
 0.7 -1.0 -0.1 84 81
 
Other Latin American
 

countries 0.3 -0.9 -0.7 90 86
 
Egypt 0.6 -0.1 
 0.2 64 64
 
Nigeria 0.2 -0.2 -0.1 
 74 70
 
Other Sub-Saharan African
 

countries 0.2 -0.6 -0.6 
 86 82 
South Africa 0.2 -0.5 -0.4 94 88
 
Other North African and
 

Middle Eastern countries 1.6 -0.6 -0,8 75 75
 
Total 7.2 -16.9 -7.1 90 88
 

Source: Results from the analysis using the niodel described in Appendix I. 
Notes: This table compares the original reference scenario, in which economic stagnation after 1990 is assumed in 

E.stcrn Europe and the tbriner Soviet Union, with the high-growth reform scenario. 
'Food self-mifliciency is ineasured as the value at base-pvriod international prices of food (grains, livestock products,
and sugar) production, divided by the corresponding value of consumption and expressed in percentages. 
1lhe incone equivalent of producer and consumer price changes is measured as the sum ofthe equivalent variation in 
consumer income, the change in producer surplus, and any change in average stock profits (see R. Tyers and K. 
Anderson, Disarruiv in Wor/l Food ,tarkeis: . Quantitative Assessmwnt [Canbridge, U.K.: Cambridge University
Press, 19921, Appendix I). In the context of the partial equilibrium Tyers-Anderson model, where indirect distortions 
affecting agriculture are incompletely accounted for, these measures are an approximation at best when applied to 
developing countries. 

To capture some of the effects of a food price change on rural economic activity,
estimates of the change in the food surplu- at the farm level in developing countries 
are also included. Also included in the table are the corresponding changes in food 
self-sufficiency and net export earnings from food trade. Ignoring differences be­
tween the poor and other groups in developing countries, the results suggest that most 
developing countries would be marginal net beneficiaries of the decline in world food 
prices. The only exceptions are the substantial net food exporters, Thailand and 
Argentina. But the net effects are small and would very likely be reversed were the 
indirect distortions against agriculture taken into account. 
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There are, in fact, at least two reasons for the lack of robust results in the first 
column of Table 20. First, the underlying estimates of incentive distortions in devel­
oping countries capture only incompletely the indirect effects, usually adverse to 
agriculture, of exchange controls and manufacturing protection.- 3 Were this discrimi­
nation against agriculture fully captured in the analysis, net food-exporting developing 
countries would export more and net importers would import less. Even if no courntry 
reverses the direction of its food trade, developing countries as a group could become 
net food exporters and hence, in aggregate, their net welfare would be impaired by the 
lower international food prices. Second, whilc investminct in improvements in food 
productivity are expected to increase in Eastern Europe and the former Soviet Union, 
lower world food prices could reduce this type of investment in agriculture in devel­
oping countries (Tyers and Anderson 1992, chap.4.4). Since the 1950s, cereal produc­
tivity growth has been higher in developing countries than elsewhere in the world 
(Tyers and Anderson 1992, Table 1.5). The continuation of this trend would in time 
reduce their net dependence on food imports and hence increase the likelihood that, in 
aggregate, they would lose from a decline in international food prices. 

As for the other measures, cheaper flod is uniformly deleterious to rural interests, as 
the producer surplus estimates in Table 20 confin.This is a more likely index of the 
interests of the poor in developing countries. Food self-sufficiency in developing coun­
tries as a group declines only slightly, however. Changes in net food export earnings also 
depend on the extent to which domestic markets are insulated from external changes. If 
no price change is transmitted to the domestic market, then a net importer enjoys a decline 
in the net cost of food imports (registering as a positive entry in the third column of Table 
20). If the change is fully transmitted, the volume of net food imports increases and this 
may offset the valuation effect of lower prices. Clearly, the valuation effect is dominant 
in Egypt, while the volume effects appear to dominate elsewhere. 

Importantly, the net effect of the change in the terms of trade on the balance of 
payments of developing countries is small. With the possible exception of India, it 
does not suggest any difficulty associated with the financing of added food imports. 
The smallness of' this result is in stark contrast with the effect on their balance of 
payments of the increased demand for capital in Eastern Europe and the former 
Soviet Union. While not all developing countries are net importers of staple foods, 
all are net importers of capital. Moreover, these capital imports are essential to 
continued economic growth. The discussion in Chapter 4, which draws on studies by 
Collins and Rodrik (1991) and McKibbin (1991), concludes that there could be a 
decline in net transfers to developing countries of at least US$30 billion per year. 
This would be combined with the crowding out of' investment and hence slower 
output growth in industrial countries (except Germany) and slower growth in demand 
for the exports of most developing countries. Such changes will clearly dominate any 
effects transmitted directly through international trade in food products. 

43The estiiates of incentive distortions in developing countries that are used in Ihe model are listed in 
the supplement to this report. These are based primarily on l'SE and CSE estimates by Webb, Lopez, and 
Penn (1990) and those by Sullivan et a!. (1992). They exclude sonit of the indirect distortions adverse to 
agriculture that were calculated For 18 developing countries by Krueger, SchiflT and Valdds (1988) and 
by Schiff and Valdts (1992). 
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7 

CONCLUSIONS 

In Eastern Europe and the former Soviet Union, virtually all of tile constituent 
republics have embarked upon ambitious programs ofeconomic reform directed toward 
establishing market economies on the Western European model. With the collapse of 
tile Soviet Union, these republics lost most of their intraregional export markets, while 
trading opportunities in the West were opening only slowly. As many of the republics
sought to gain economic independence from Moscow, the centrally administered 
infrastructure of the Soviet Union became ineffective. For many products, however,
there has not yet been time to replace it with private, or at least local, marketing
channels. Ironically, given that it was the pressures for new economic growth that 
brought them about, these changes, combined with local ethnic conflicts, have tempo­
rarily depleted the economics of both Eastern Europe and the former Soviet Union. 

Beginning in the mid-I960s, the socialist economies centrally directed their 
agriculture sectors to expand meat and dairy product supplies. Agriculture was
 
increasingly assisted in this by central governments, which, in turn, subsidized the
 
consumption of many staple foods available through state shops. The broad pattern

of incentive distortions in the regioni's agriculture, therefore, favored mainly live­
stock production on the supply side. On the demand side, although most staple foods 
were available at low prices through state shops, supply problems led to increasingly
long queues for livestock products and the expansion of supplies of these products at 
comparatively high prices through unregulated private markets. Thus, by the late 
1980s, cereal consumption was still subsidized while marginal consumer prices for 
some livestock products were near those at the border. 

In combination, then, these incentive distortions raised the excess demand for 
cereals, which were consumed both directly and as animal feed, and reduced the 
excess demand for livestock products. More important to the assessment of tile 
sector's future potential, however, is the amount of waste in distribution and process­
ing of food products and the poor productivity achieved on farms. Wastage rates of 
between aquarter and a third have been reported for the main staple foods, compared
with less than a tenth in Western Europe. Improvements in food processing and 
distribution could therefore yield substantial reductions in apparent consumption. On 
the production side, the central planning system's access to Western technology was
limited by its poor capacity to reward foreign firms who were willing to trade 
technology and by the concentration of its espionage effort in the military sphere.
This isolation limited access to foreign food technology advances. Cost-reducing
innovation was particularly tardy on farmus in the Soviet Union. Most of its food was
produced on very large state and cooperative farms where management's main 
constituency was the frin work Force. Ilence, productivity improvements were often 
rejected or hidden to avoid subsequent increases in assigned production quotas. The 
result was increasing technological backwardness. With the exception of some of the 
states of Eastern Europe, particularly lungary, yield comparisons suggest farm 
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productivity now falls short ofachievements in the West by between a third and a half 
for most cereal and livestock products. 

In the short run, the collapse in aggregate economic output in Eastern Europe and 
the former Soviet Union will reduce purchasing power and hence the consumption of 
income-elastic foods such as livestock products. This, in turn, will reduce livestock 
herds and grain consumption. This change alone could cause a substantial reduction in 
net food imports and possibly a reversal in the direction of the whole region's net food 
trade. In the longer term, a general trend in the Eastern European and former Soviet 
Union economies toward a more market-oriented system with reduced incentive distor­
tions would yield higher cereal prices relative to livestock prices and hence the 
possibility of net cereal exports. Although the consumption of livestock products could 
increase again, in practice this tendency might be offset by the availability of a more 
diverse range of specialty foods as in the West. Given time for improvements in the 
food distribution and marketing system and the achievement of technological parity, 
however, these economies could become substantial net exporters of most staple foods. 

At the same time, changes in Western Europe should reduce assistance to its 
agriculture, both because of the unilateral reforms now agreed to and because agricul­
ture in the EFTA countries has been more highly protected than in the European Union 
countries. Their membership in the European Union should therelore substantially 
reduce their agricultural assistance. Intc 'estingly, then, while Western European food 
production late in the decade should be lower than it vould be were no policy changes 
made, production in the East should (eventually) be hligher. The two changes could be 
offsetting and hence have little net impact on international food markets. 

Quantitative analysis on this point suggests that the move toward excess supply 
in Eastern Europe and the former Soviet Union would dominate; hence, the whole 
region's net tood exports would tend to expand. In particular, if the model's abstrac­
tion of the region's agriculture is accurate, the unilateral reform in Western Europe, 
combined with the effect of EFTA membership in the Euopean Union, vould reduce 
Western Europe's net g.ain exports by more than 30 million metric tons and net beef 
exports by more than 2 million metric tons. By itself, such a change could cause 
international cereal prices to be higher by about 10 percent and beef prices higher by 
7 percent. It is assumed that no substantial reform of the dairy sector is included in 
the unilateral reform package. Dairy farms in the original EU-12 are Issumed to 
remain quota-constrained, while dairy protection in the EFTA will decline, which 
will lead to reduced production and, hence, a rise in international dairy prices. Dairy 
resources will shifi to the production of other livestock products, causing interna­
tional prices of nonrum inant meats to be slightly lower. Overall, however, an index 
of international GLS prices is expected to be higher by about 7 percent. 

The reforms in Eastern Europe are not homogeneous. The former Czechoslova­
kia, I ungary, and Poland are close to the European Union politically, and they have 
already signed Association Agreements ensuring that an increasing share of' their 
products, including their food products, can be sold to the European Union at internal 
EU prices. Although these agreements iffer only gradual expansion in access to EU 
markets, they represent the likely future policy direction for those three Eastern 
European countries. The full conformity of their agricultural policies with the re­
formed CAP, phased over two decades, would, by itseltf not cause large changes in 
,.ost world food markets. The exception is the dairy sector. Access to EU product 
prices would cause a surge in its output, which is here assumed to be constrained by 
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quotas to a maximum of 25 percent over its 1990 level. Nevertheless, subsidized 
exports of milk products will rise and dairy prices in their highly insulated interna­
tional market will fall. Indeed, increased excess supplies of other fbod products are 
also likely to reduce international trading prices. Reforms in this most advanced 
region of East and Central Europe, by themselves, wouJ reduce the index of GLS 
international prices by a modest 3 percent.

Of wider interest is the effect of conformity with the CAP on government
expenditures. The results suggest that the reductions in protection that vould accom­
pany EFTA membership in the European Union would bring substantial savings in 
CAP expenditure. If conformity with the CAP in the former Czechoslovakia, Hun­
gary, and Poland also implies integration, at least of their agricultural sectors, the 
greater part of these savings would be lost by the year 2000. Moreover, full conform­
ity is assumed to take two decades, at the end of which time substantial further CAP 
reforms will be needed to prevent a net expansion of its effects on country budgets.

In the Balkan states and the former Soviet Union, the trend of agricultural policy
is comparatively uncertain. Economic liberalization is the stated aim of most govern­
ments ill this region, ilthough farm groups are becoming better organized and may
in fluence policy subl. Iaut ially' in Ituture. The assuilption ini this analysis that the trend 
toward econonic liberalization will continLiue accords with the perception, stenming
from the experience of'ether ref'orming socialist economies, that substantial increases 
in value added can be generated more q._uickly in the agricultural sectcr than else­
where, following liberalization, and that this growth helps to cushion the inevitable 
slump in other tradable goods sectors. These results must be interpreted with caution, 
however. They rest on the assumption thai the former Soviet Union will eventually 
remove all of its distortions of agriculturai incentives. Recent developments in the 
rural sector there suggest that, in spite of progressive changes by many of the central 
governments, market-oricnted rural reforms have been slow to take effect. 

The lost prominent effect of'such a liberalization in the overall region would be 
the anticipated change from a net cereal deficit to i net surplus of 30-50 million tons 
per year by the end of the decade. Taken in isolation, this would bring international 
grain prices down 15-20 percent. The index of GLS world prices would be corre­
spondingly lower by 12-14 percent. Importantly, however, these changes occur 
during the course of the region's reforms but tend to abate as incomes grow again in 
the recovery period.

Comparing the reforms ill Western Europe with those in the postsocialist econo­
lilies, there is indeed a tendency for one to offset the other. In grain markets, the 
reduced excess supplies in Western Europe are matched against the greater excess 
supplies in the East (mainly in the former Soviet Union). In the markets for livestock 
products, reduced excess milk supplies in the West are matched against increased 
excess supplies i," dhe three most advanced Eastern Furopean countries and, eventu­
ally, in the former ;viet Union. The same pattern, thonig h with smaller international 
price effects, occurs in the markets for meats. 

Although, as the policy reforms throughout the region unfold, the effects could 
well turn out to be precisely offsetting, the modci results suggest that the potential
food stirplus in the postsocialist econonies, stemming 1m'rom their reduced demand in 
the near tcrm, eventual improvne its in food productivity, and the incentive changes
associated with more balanc.-d tood prices, isso large as to exceed the likely changes
iii the West. In two disparate scenarios embodying reforms throughout Europe and 
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the former Soviet Union, each compared against one in which the economies (and the 
food markets) of Eastern Europe and the former Soviet Union stagnate, the GLS 
index of international prices is projected to fall between 7 and I I percent by the end 
of this decade and between 7 and 15 percent by the end Gf the next. 

Such declines in the relative prices of staple food products in international trade 
are unlikely to be offset by reforms agreed to in the Uruguay Round in other countries 
with agricultural protection. Because of quantity controls in tile United States and a 
highly dispersed pattern of protection in Japan, European distortions have dominated 
the effects on the international terms of trade caused by industrial-country protection. 
The net effect of reforms outside Europe and the former Soviet Union-not examined 
explicitly in this study-is unlikely to be upward pressure on international food 
prices. Any reductions in agricultural protection outside Europe will be offset by 
reforms in developing countries, many of which are also signatories to the Uruguay 
Round Protocol. Most of those countries are reforming policy regimes that discrini­
nate against their agricultural sectors. 

Should they occur, these declines in relative food trading prices will hurt net 
food-exporting industrial countries such as Australia, Canada. New Zealand, and the 
United States and help industrial countries with no comparative advantage in agricul­
ture, such as Japan. Whether or not they are desirable from the viewpoint of developing 
countries, however, cannot reaoily be generalized. This is mainly because tile incentive 
distortions in many developing countries have traditionally discriminated against agri­
culture. In the absence of' those distortions, more developing countries would export 
food than do so today. And it is the undistorted pattern of trade (the pattern of a 
countrys comparative advantage) that determines whether or not it gains from a change 
in its international terms of trade. What is clear is that tirniers in developing countries 
would lose if food could be more cheaply imported. Since tile majority of the world's 
poor live in the rural areas of developing countries, cheaper food would mean a 
reduction in the economic activity from which they earn their living. 

Finally, cheaper food is unlikely to be the only change observed in the rest of the 
wcrld, stemming from the reforms tinder way in the European region. The countries 
of Eastern Europe will successfully export manufactures to the West, and the republics 
of tile former Soviet Union will export minerals and energy products in addition to 
food. From the viewpoint o," the developing countries, however, the most important 
impact may come through capital markets. The smallness of the projected net effect of 
the food price changes on their balance of payments is in stark contrast with the effect 
of tile increased demand for capital in IEastern Europe and the former Soviet Union. 
There could be a decline in net transfers to developing countries of at least US$30 
billion per year. This, combined with the crowding out of investment and hence slower 
output growth in industrial countries (except Germany), would lead to slower growth 
in demand for the exports of most developing countries. Such changes will clearly 
dominate any effects transmitted directly through international trade in Food products. 
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APPENDIX 1:
 
THE WORLD FOOD TRADE MODEL
 

The model used in this repoit is an updated version of that presented in detail in 
Tyers and Anderson 1992, Appendix 1. The one major change in its structure 
concerns the use of grain as an intermediate input. Tile version published previously
allowed only one commodity to be an inpu: to the livestock sectors. In this version,
wheat and coarse grain arc substitutable in this role. Thi, is achieved by assuming
that these two grain groups haNe a constant elasticity of substitution in the livestock 
production process. 

For completeness, the fill model is specified here. The equations are straightfor­
ward and comparatively few in number, recognizing that each applies to all seven 
commodities and all 35 countries or country groups. As explained in the text, there is 
both a static version, which calculates a fulI-adjustment equilibrium in each forecast 
period, and a dynamic version, in which endogenous variables in any year are 
dependent on their values in previous years. For simplicity, the country subscript k is 
dropped, except where it appears in the global market-clearing equations. 

Production 

Production depends on first-order Nerlovian partial adjustment in exponential
form. For commodity i, production has a target level, q, , which depends aon 
price-independent trend level of production, qT, and on any proportional departures
of the prices of commoditiesj from their base period reference values, p 0. 

= 7 /i't-,) 11P11-2) (7) 

where h, are supply elasticities at lag t, J is the total number of commodities (seven 
in this application), and q[ has the following form: 

q,= q4I - [)cY, (8) 

where [t" is the fraction by which land set-asides reduce output and g is the rate at 
which production would grow were relative output and input prices to remain 
constant (such growth being due to expansion and cost-reducing technical change).

Actual production approaches its target level with lagged adjustment but is 
shocked in each year by the proportional random disturbance ,,. 

,q l - I * / I e':,,6q" , / ji ;' ,, (9) 
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where the disturbance, expressed as a vector across all commodities, takes the form 

E,-n(0, ), (10) 

and U is the variance-covariance matrix of proportional disturbances for all com­
modities. 

The prices faced by producers, pj,, are producers' prices (later superscript P)when 
j corresponds to the focus product or is a competing product. But they are consumers' 
prices (later superscript C) whenj corresponds to an input, such as feedgrain. 

Production behavior in the static version of the model differs from the above in 
that there is no partial adjustment and no random disturbance. Thus, 

.I (pthoi +blii/~bI..,=q;',I-L g ) +b1 +(1 

j/=1Vj 

Consumption 

Total consumption c in year tis the sum of direct consumption, cD, and, in the 
cases of wheat and coarse grains, indirect consumption as animal feed, c". 

cIt it+ef7, (12) 

where direct consumption depends on proportional departures of population, N, per 
capita income, y, and relative consumer prices from their base period values. 

c j JH (f (13) 

where cio is trend base-period direct consumption, ri,is the income elasticity of 
demand, and the e are the own- and cross-price elasticities of demand. 

The consumption of grain (wheat and coarse grain combined) as animal feed is 
related to the "steady state" output of each livestock product, i; qS via an exogenous
input-output coefficient, cX,; and an exogenous time-dependent feed intensity, 13,. 

J 
tPit 

ct=~ 3i1q;itc, (14) 

The steady-state level of livestock output is formulated in the dynamic version as 
follows. Over-trend production is assumed to reduce livestock populations in the 
short run. Under-trend production builds them tip. Thus, qS is approximated by a 
moving average of production levels that is adjusted for short-run deviations from 
trend in the following way: 

it ~ (q 1 )J+X 2 i (15)-
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Adjustments depend on short-run livestock population changes. Their direction 
and phasing are related to the livestock output response to a change in the price of 
feed. The fraction of this response in the vth year is identical for wheat and coarse 
grain, and hencej can correspond to either commodity in 

b 1• 

+ b 2y (16)oit+ blit 

The moving average spans three years and is adjusted for exogenous production 
shifters as follows: 

q,=3 ,+=q q,1_ + q, ."- 1 2 T (17) 

In the static version of the model, full adjustment is assumed and qS collapses to q, so 
that equations 15-17 play no role. 

In previous applications of the model the allocation of cF between wheat and 
coarse grain was in fixed proportions (Tyers and Anderson 1992). In this application,
for both the static and dynamic versions, livestock producers choose the mix of feed 
grains so as to minimize input cost, subject to a constant elasticity of substition 
aggregation function. 

Minimize pCF±pCC (18) 
subject to 1+0 + 

2 + " IJ,3+ 

where the subscripts j=2 andj=3 rcfer to wheat and coarsegrain, respectively. The 
(constant)elasticityofsubstitution (defined negative) isa and y and y3 are parame­
ters calibrated from base period feed consumption shares for wheat and coarse grain.
The cost-minimizing feed demands are symmetrical, that for %Nheat taking the form 

cFFT I, (19) 

where/p'is the consolidated feedgrain price, which is 

p
1 

(I "( ++( (20) 

Closing Stocks 

For each year, the closing stocks of commodity i, i, are determined as a 
proportion of the trend value of either production or consumption, whichever is the 
larger, as follows: 

Sit ( si, (q, + sit,- it-sgit 
= 7tEii -(1 + r)p ,- 0 + 1P + 0i(I + P"i, (21) 
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where r is the rate of interest, 0, isthe marginal cost of storage of commodity i (when 
stocks are at a trend level), and pt' is the fraction by which the mean level of stocks as 
a proportion of the trend quantity produced or consumed ,s induced to depart from its 
base period value as a consequence of government-held stocks. The first term is the 
marginal expected profit from stockholding, the second is a quantity trigger, and the 
third is an exogenous constant. Trend value is defined as 

qit, q, > c,(2c" 
t, •(22)Zit = jit, qit < 

The trend level of consumption, Z,,, is a three-year moving average, adjusted for 
exogenous trends as for production in equation (17). A similar construction is used 
for the trend of stocks, s,,. The stockholder price is the domestic consumer price, 
p', where that price yielded the better fit in tile original estimation of equation (21), 
as discussed in Tyers (1984). Alternatively, it is the border price, P"1 reflecting 
instances where the home market is so insulated that stocks tend to be held only by 
agencies licensed to trade the commodity internationally. Its expected value in t+ I is 
a four-year moving average of past prices. 

In the static version of the model, the first two terms of equation (21) collapse to 
zero and stocks ar. set at an exogenous proportion of either production or consumption. 

Price Policy 

Domestic prices are related to border prices by price transmission equations. 
These represent both the pure protection and the insulating (stabilizing) components 
of agricultural and commodity trade policy. Like the production equations, they take 
the exponential lagged adjustment form. Separate equations are specified for con­
sumer prices and producer prices, but the formulation in each case is identical. Here 
it is presented in reduced form for the case of the consumer price: 

iK0/P/ (23) 

where pC is the target nominal protection coefficient for consumers (I + TC, where .r' is 
the ad valorem tariff equivalent sought by government), 4",.R is the same-year elasticity 
of price transmission, and 4 'R is the long-run elasticity of price transmission. Each of 
these parameters can vary through time exogenously. The corresponding expression for 
the producer price is identical in form. Its parameters are the producer price policy 
counterparts p", ""I"w, 41'LI.and Note that, when any one of the price transmission 
elasticities departs from unity and there is a change inthe international price, the actual 
nominal protection coefficient (I + T,, where "t,isthe ad valorem tariff equivalent of all 
policies for the year 1)must deviate from its target value. 
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In the static version of the model the consumer price transmission equation is 

P= PC 1o (24) 

In both versions the border price and its base-period trend value, P,, arerelatedtothe 
internationalindicatorprice/,, and its base period trend value, P,, in the following way: 

"= h ' (25) 

where h, is the base-period ratio of the border price of commodity i to the chosen 
international indicator price for that commodity. This factor reflects country-specific
quality differences, freight costs, and the pattern of concessional sales, all of which 
are assumed to remain constant. x, is the exchange rate in U.S. dollars per unit of local 
currency. It is a parameter that can be varied exogenously to reflect changes in the
relative price of product i due to changes in the real exchange rate or in price policy
affecting sectors not included in the model. 

Excess Demand 

For country k, national excess demand for commodity i, mik,, is total consump­
tion plus the net increase in stocks less production: 

cik, + Sih, - qik, ­= k, Sik,- (26) 

Global Market-Clearing Condition 

For global partial equilibrium in the seven commodity markets included in the
model, excess demand in each should sum across countries and country groups to 
zero. That is, 

K 

K.,,= 0. (27) 
k=0
 

The Solution Algorithm 
The objective is to derive a set of world indicator prices at which all domestic and

world markets for each commodity will clear to within an acceptable tolerance. That
is, global excess demand should be acceptably near to zero for each. This is achieved 
using an iterative Walrasian adjustment. In any year, world indicator prices are firstset at their values in the previous year. The model's backward-looking expectations
formulation then permits excess demands to be calculated for each of the commodities 
from the above equations: 

K 

din, = . V i. (28) 
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These global excess demands are acceptable if the following criterion is met: 

di,, 0.0001 Qit V i, (29)where K 

Q1,= qqi* (30) 

If one or more markets have unacceptably large global excess demands, world 
indicator prices are adjusted in the following matrix manipulation: 

P'""'= Ph"(l -E- U), (31) 

where u is a vector of global excess demands, expressed as proportions of global 
output. 

. ..... (32) 

and E( = [eJ) is a matrix of global excess demand elasticities. The negative sign in 
equation (31) is required to offset the behavioral tendency of excess demand to 
increase as prices decline. Here positive excess demand must induce higher market 
prices to bring the market into clearance. This procedure is repeated until criterion 
(29) is met. 

Approximate values fbr the elements of the matrix E can be derived from the 
parameters of the model. Since they depend not only on domestic supply and demand 
elasticities but also on policy parameters, and most especially on the price transmis­
sion elasticities, the efficiency of the algorithm is greatly improved if they are newly
calculated for each solution in which these parameteis deviate from their reference 
values. A complete formulation of the estimates of the elasticities e0 is provided in 
Tyers and Anderson 1992, Appendix I. In practice, the criterion (31) is met after 3-10 
iterations. 
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APPENDIX 2: SUPPLEMENTARY TABLES 

Table 2 1- Exogenous growth in disposable income and agricultural productivity,
Eastern Europe and the former Soviet Union, 1991-2010 

Productivity Growth in 
Real

Country Group/ Disposable Coarse 
Non-

Ruminant r-uminant Dairy
Scenario/Period Income Wheat Grain Rice Meat Meat Products Sugar 

(percent/year)
EE-3 

Low-growth scenario 
Base-1991 
1991-92 
1992-93 

-17.0 
-4.0 

4.0 

-2.0 
0.0 
2.0 

-5.0 
0.0 
3.0 

0.0 
0.0 
2.0 

-10.0 
0.0 
2.5 

-1.0 
0.0 
3.0 

0.0 
0.0 
2.5 

0.0 
0.0 
1.0 

1993-94 
1994-95 
1995-2010 

6.0 
8.0 
4.0 

2.0 
2.0 
2.0 

3.0 
3.0 
3.0 

2.0 
2.0 
2.0 

2.5 
2.5 
2.5 

3.0 
3.0 
3.0 

2.5 
2.5 
2.5 

1.0 
1.0 
1.0 

I ligh-growth scenario 
Base-1991 
1991-92 
1992-93 

-8.0 
-2.0 

7.0 

-2.0 
0.0 
4.9 

-5.0 
0.0 
8.7 

0.0 
0.0 
4.2 

-10.0 
0.0 

12.0 

-1.0 
0.0 
9.4 

0.0 
0.0 
8.1 

0.0 
0.0 
3.3 

1993-94 
1994-95 
1995-2010 

9.0 
11.0 
5.0 

4.9 
4.9 
2.5 

8.7 
8.7 
3.0 

4.2 
4.2 
2.5 

12.0 
12.0 
3.0 

9.4 
9.4 
3.5 

8.1 
8.1 
3.0 

3.3 
3.3 
1.0 

Balkans 
I.ow-growth scenario 

3ase-1991 
1991-92 
1992-93 
1993-94 
1994-95 
1995-2010 

-32.0 
-18.0 
-10.0 

0.0 
4.0 
3.0 

-9.0 
-10.0 

0.0 
2.0 
2.0 
2.0 

36.0 
-25.0 

0.0 
3.0 
3.0 
3.0 

0.0 
0.0 
0.0 
2.0 
2.0 
2.0 

1.0 
-10.0 

0.0 
2.5 
2.5 
2.5 

-2.0 
-10.0 

0.0 
3.0 
3.0 
3.0 

0.0 
-10.0 

0.0 
2.5 
2.5 
2.5 

0.0 
-10.0 

0.0 
1.0 
1.0 
1.0 

Iligh-growth scenario 
Base-1991 
1991-92 
1992-93 
1993-94 
1994-95 
1995-2010 

-16.0 
-9.0 
-5.0 

2.0 
6.0 
5.0 

-9.0 
-10.0 

2.0 
3.9 
3.9 
3.9 

36.0 
-25.0 

3.0 
3.6 
3.6 
3.6 

0.0 
0.0 
2.0 
2.8 
2.8 
2.8 

1.0 
-10.0 

2.5 
4.5 
4.5 
4.5 

-2.0 
-10.0 

3.0 
5.2 
5.2 
5.2 

0.0 
-10.0 

2.5 
4.6 
4.6 
4.6 

0.0 
-10.0 

1.0 
2.0 
2.0 
2.0 

Russia 
Low-growth scenario 

llase-1991 
1991-92 
1992-93 
1993-94 
1994-95 
1995-2010 

-9.0 
-19,0 
-12.0 

-4.0 
0.0 
4.0 

-14.0 
10.0 

1.0 
1.0 
1.0 
2.0 

-14.0 
10.0 

1.0 
1.0 
1.0 
2.0 

... 
... 
... 
... 
... 
.. 

-9.0 
-8.0 

2.5 
2.5 
2.5 
2.5 

-9.0 
-8.0 

3.0 
3.0 
3.0 
3.0 

-6.0 
-7.0 

2.5 
2.5 
2.5 
2.5 

-21.0 
-10.0 

1.0 
1.0 
1.0 
1.0 

S!h-grov, th scenario 
I,'ase-1991 -5.0 -14.0 -14.0 .. -9.0 -9.0 -6.0 -21.0 
1991-92 
1992-93 
1993-94 
1994-95 
1995-2010 

-10.0 
-6.0 

2.0 
6.0 
5.0 

10.0 
1.0 
2.6 
2.6 
3.6 

10.0 
1.0 
2.3 
2.3 
3.3 

... 
... 
... 

... 

... 

-8.0 
2.5 
5.0 
5.0 
5.0 

-8.0 
3.0 
5.6 
5.6 
5.6 

-7.0 
2.5 
6.1 
6.1 
6.1 

-10.0 
1.0 
3.5 
3.5 
3.5 

Ukraine 

(continued) 
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Table 21-Continued 

Productivity Growth in 

Country Group/ 
Scenario/Period 

Real 
I)isposable 

Income Wheat 
Coarse 
Grain Rice 

Ruminant 
Meat 

Non­
ruminant 

Meat 
Dairy 

Products Sugar 

(percent/year) 
Low-growth scenario 

Base-1991 -13.0 -14.0 -14.0 ... -6.0 -6.0 -7.0 -21.0 
1991-92 -15.0 8.0 8.0 ... -7.0 -7.0 -8.0 -10.0 
1992-93 -10.0 1.0 1.0 ... 2.5 3.0 2.5 2.0 
1993-94 -2.0 1.0 1.0 ... 2.5 3.0 2.5 2.0 
1994-95 2.0 1.0 1.0 ... 2.5 3.0 2.5 2.0 
1995-2010 4.0 2.0 2.0 ... 2.5 3.0 2.5 2.0 

I1igh-growth scenario 
Base- 1991 -7.0 -14.0 -14.0 ... -6.0 -6.0 -7.0 -21.0 
1991-92 -8.0 8.0 8.0 ... -7.0 -7.0 -8.0 -10.0 
1992-93 -5.0 1.0 1.0 ... 2.5 3.0 2.5 1.0 
1993-94 2.0 2.6 2.3 ... 4.7 5.3 6.3 3.5 
1994-95 6.0 2.6 2.3 ... 4.7 5.3 6.3 3.5 
1995-2010 5.0 3.6 3.3 ... 4.7 5.3 6.3 3.5 

Baltics 
Low-aroh scenario 

Base- 1991 -14.0 0.0 0.0 -6.0 -6.0 -8.0 -21.0 
199I-02 -34.0 0.0 0.0 ... -7.0 -7.0 -9.0 2.0 
1992-93 -8.0 1.0 1.0 ... 2.5 3.0 2.5 2.0 
1993-94 -1.0 1.0 1.0 ... 2.5 3.0 2.5 2.0 
1994-95 2.0 1.0 1.0 ... 2.5 3.0 2.5 2.0 
1995-2010 4.0 2.0 2.0 ... 2.5 3.0 2.5 2.0 

I ligh-growth scenario 
Isc-1991 -7.0 0.0 0.0 ... -6.0 -6.0 -8.0 -21.0 
1991-92 -17.0 0.0 0.0 ... -7.0 -7.0 -9.0 -10.0 
1992-93 -4.0 1.5 2.7 ... 10.9 11.4 14.7 11.8 
1993-94 2.0 1.5 2.7 ... 10.9 11.4 14.7 11.8 
1994-95 6.0 1.5 2.7 ... 10.9 11.4 14.7 11.8 
1995-2010 5.0 2.5 2.0 ... 3.0 4.0 4.0 1.5 

Western Republics 
Low-growth scenario 

Base-1991 -15.0 0.0 0.0 ... -7.0 -7.0 -8.0 -21.0 
1991-92 -22.0 0.0 0.0 ... -8.0 -8.0 -9.0 -10.0 
1992-93 -14.0 1.0 1.0 ... 2.5 3.0 2.5 1.0 
1993-91 -6.0 1.0 1.0 ... 2.5 3.0 2.5 1.0 
1994-95 -1.0 1.0 1.0 ... 2.5 3.0 2.5 1.0 
1995-2010 3.0 2.0 2.0 ... 2.5 3.0 2.5 1.0 

Iligh-growth scenario 
Base-1991 -8.0 0.0 0.0 ... -7.0 -7.0 -8.0 -21.0 
1991-92 -11.0 0.0 0.0 ... -8.0 -8.0 -9.0 -10.0 
1992-93 -7.0 1.0 1.0 ... 2.5 3.0 2.5 1.0 
1993-94 -1.0 1.8 1.7 ... 4.9 5.4 6.4 3.5 
1994-95 4.0 1.8 1.7 ... 4.9 5.4 6.4 3.5 
1995-2010 3.0 2.8 2.7 ... 4.9 5.4 6.4 3.5 

Kazakhstan 
Low-growth scenario 

Base-1991 -12.0 -38.0 -38.0 -38.0 0.0 0.0 -3.0 -21.0 
1991-92 -14.0 20.0 20.0 35.0 0.0 0.0 -4.0 -10.0 
1992-93 -12.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1993-94 -5.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1994-95 0.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1995-2010 3.0 2.0 2.0 2.0 2.5 3.0 2.5 1.0 

Iligh-growth scenario 

(continsied) 
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Table 21-Continued 

Productivity Growth in 

Real Non-
Country Group/ Disposable Coarse Ruminant ruminant Dairy
Scenario/Period Income Wheat Grain Rice Meal Meat Products Sugar 

(percent/year)
Base-1991 -6.0 -38.0 -38.0 -38.0 0.0 0.0 -3.0 -21.0 
1991-92 -7.0 20.0 20.0 20.0 0.0 0.0 -4.0 -10.0 
1992-93 -6.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1993-94 0.0 5.1 5.0 6.1 3.9 4.5 5.7 3.5 
1994-95 4.0 5.1 5.0 6.1 3.9 4.5 5.7 3.5 
1995-2010 3.0 6.1 6.0 6.1 3.9 4.5 5.7 3.5 

Central Asian Republics 
Low-growth 	scenario
 

Base-1991 -2.0 0.0 0.0 0.0 
 -5.0 -5.0 0.0 -21.0 
1991-92 -13.0 0.0 0.0 0.0 -5.0 -5.0 0.0 -21.0 
1992-93 -5.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1993-94 0.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1994-95 2.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1995-2010 3.0 2.0 2.0 2.0 2.5 3.0 2.5 1.0 

I ligh-growth scenario
 
Base- 1991 -1.0 0.0 0.0 0.0 -5.0 
 -5.0 0.0 -21.0 
1991-92 -7.0 0.0 0.0 0.0 -5.0 -5.0 0.0 -21.0 
1992-93 -2.0 1.0 1.0 2.0 2.5 3.0 2.5 1.0 
1993-94 2.0 1.8 1.7 2.8 4.5 5.1 5.3 3.5 
1994-95 4.0 1.8 1.7 2.8 4.5 5.1 5.3 3.5 
1995-2010 3.0 2.8 2.7 2.8 4.5 5.1 5.3 3.5 

Sources: The growth in real disposable income through 1992 is based on GDP growth estimates from International 
Monetary Fund, I'orld Economic Outlook (Washington, D.C.: IMF, 1992). Thereafter, the two scenarios 
differ. The low-growth scenario has some intermediate recovery' followed by the resumption of real growth 
at historical rates. The higb-growth scenario has rapid catch-up over 1992-95, settling to slightly faster­
than-trend growth in FE-3 and the laltic states, and catch-up to the historical trend over tie long haul from 
1993 through 2010 elsewhere. 

Productivity shifts in the interval base to 1991 and 1992 reflect recorded production shocks in each 
region. See S. S. Shelftield, "1991 Agricultural Performance in the Former USSR," Economies in 
Transition Agriculture Report 5 (January-February 1992): 2-6; and US)A (U.S. l)epartment ofAgricul­
ture), Economic Research Service, "Central EIurope: Agriculture in the New Market Economies," Special
reprint from Agricultural Outlook, February 1992; UlSDA (J.S. l)epartment of Agriculture), Economic 
Research Service, Former LSSI?. .griculture and Trade Report. RS-92-I Situation and Outlook Series 
(Washington. ).C.: USDA, 1992). Thereafter, the two scenarios differ. The lov-grwth scenario has the 
resumption of trend productivity growth in the region, while the high-growth s:enario adds gains that are 
possible from the adoption of Western production techniques. Their levels and application are explained in 
the text. 

Notes: Food price subsidies in the former Soviet Union are removed over tile first five years in both scenarios. In 
J. Morduch, K. Brooks, and Y. M. tJrinson, "Distributional Consequences of the Russian Price Liberaliza­
tion," Economic Development an(d Cultural Change -1(3, 1994), this is assumed to have substantially
reduced average food purchasing power. In aprevious analysis, purchasing power is reduced by acumulative 
18 percent (see R. Tyers, "Agricultural Sector Impacts ofEcononic Reform in Europe and the Former Soviet 
Union," Journal of Fconomic Integration8 (2): 245-277). More recent information suggests timedeclines 
in observed consumption are too small to justify this assumption. I lere, no such allowance is made and, as 
explained in the text, the subsidies are assumed to have been largely wasted in queuing and other allocative 
ineffciciencies. 
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Table 22- Incremental effects of economic change combined with food price 
reform in the Balkans and the former Soviet Union, 2000 

Non-

Effect Rice Wheat 
Coarse 
Grain Sugar 

Dairy 
Products 

Ruminant 
Meat 

ruminant 
Meat 

(percent) 

Effect on world rices 
Low-growth' -I1 -20 -16 -I -3 -10 -4 
1ligh-growtha -12 -23 -16 -2 -10 -10 -4 

Change inconsumption 
Balkans 

l.ow-growth 1 I 21 -23 -8 -16 -16 
I ligh-growth 14 4 16 -16 12 6 -3 

Russia 
Low-growth -39 -18 -12 -2 -20 -34 3 
Iligh-growth -31 -14 -5 I -8 -21 19 

Ukraine 
Low-growth -20 -21 -14 -5 -19 -33 4 
11igh-growth -12 -18 -8 2 -9 -21 19 

Baltics 
Low-growth -28 -42 -30 -17 -24 -39 -4 
1ligh-growth -18 II 37 -2 -II -25 14 

Western republics 
Low-growth -32 -25 -12 -4 -24 -40 -10 
lligh-growth -24 -20 -7 -0 -14 -28 8 

Kazakhstan 
Low-growth -22 -21 9 -I -21 -32 3 
1figh-growth -18 -16 14 5 -10 -21 19 

Central Asia 
Low-growth -22 -17 0 4 -12 -22 18 
1ligh-growth -19 -15 4 II -6 -17 26 

Change inproduction 
Balkans 

Low-growth 9 -6 32 4 1 11 24 
Iligh-growth 18 9 40 13 18 32 49 

Russia 
Low-growth ... 14 14 -26 -16 -10 -10 
Iligh-growth ... 27 24 -12 6 7 8 

Ukraine 
Low-growth ... 22 12 -19 -24 -11 -6 
hligh-growth ... 34 21 -II -3 3 10 

Baltics 
Low-growth .. 24 15 -18 -22 -10 -5 
1ligh-growth .. 28 21 7 18 17 25 

Western republics
Low-growth .. 25 15 -25 -24 -1I -6 
1ligh-growth .. 31 20 -II -4 4 II 

Kazakhstan 
Low-growth -19 6 -7 -27 -18 I 7 
1ligh-growth 7 38 24 -13 2 II 19 

Central Asia 
Low-growth 
1 high-growth 

-12 
-8 

26 
28 

26 
18 

0 
0 

-12 
6 

-9 
5 

-5 
II 

(continued) 
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Table 22-Continued 

Non-
Coarse )airy Ruminant ruminant

Effect Rice Wheat Grain Sugar Products Meat Meat 

(million metric tons) 

Change innet exports:b
 
Balkans
 

Low-growth 0.0 -1.3 3.9 0.4 I.I 0.3 1.2

Iligh-growth 0.0 -0.8 7.7 0.4 
 0.7 0.3 1.6 

Russia 
Low-growth 0.4 16.8 15.1 -0.7 3.4 1.5 -0.6 
11igh-growth 0.3 21.4 16.4 -0.5 8.2 1.4 -0.7 

Ukraine 
Low-growth 0.1 10.2 6.5 -0.8 -1.9 -0.4 -0.2 
ligh-growth 0.0 12.3 7.7 -0.6 1.0 0.4 -0.1 

Baltics
 
l.ow-growth 0.0 
 1.7 1.3 0.1 -0.6 0.1 0.0 
Iligh-growth 0.0 0.5 -0.4 0.0 1.6 0.2 0.1 

Western republics
Low-growth 0.1 4.9 2.9 -0.1 0.2 0.3 0.0 
Iligh-growth 0.1 4.5 2.4 -0.1 1.3 0.3 0.0 

Kazakhstan 
Low-growth -0.2 2.1 -1.5 0.0 0.2 0.2 0.0 
Iligh-growth 0.1 5.5 1.8 -0.1 0.7 0.2 0.0 

Central Asia
 
l.ow-growth 0.0 3.5 0.5 
 0.0 0.4 0.1 -0.1
ligh-growth 0.0 3.0 -0.3 -0.1 0.7 0.1 -0.1 

Source: 	 Results from the analysis using the model described inAppendix I. 
Notes: 	 These results examine the incremental effects of food market liberalization in tie Balkans and the former

So%iet Union. The reference simulation in this case includes unilateral EU reform and expansion of the 
European Union to include tie European Free Trade Association countries, as well as extension of the CAP 
to cover EE-3 flarmers (those in the lormer Czechoslovakia, I lungary, and Ioland).

a~fhe low- and high-gro\mth scenarios here refer to the EE-3 (in the reference simulation used), the Balkans, and the 
Pormer Soviet Union. 

Where positive, achange innet exports indicates increased exports or areduction innet imports, depending on which 
prevailed in the reference case. 
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