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Abstract 
 

 

The thesis analyses the patterns and underlying political economy causes of long-run 

trends and short-run fluctuations in national distortions to agricultural incentives. It 

does so by exploiting, revising and expanding a dataset of agricultural distortion 

measures in developing and developed countries from 1955 to 2004 for developing 

and 2007 for high-income countries by Anderson and Valenzuela (2008). More 

specifically, it extends its time period to 2009 for developing countries and 2010 for 

high-income countries.    

An essential contribution of the thesis is the update of this database to 2010 in 

order to capture the most recent international food price spike period. The large 

dataset makes it possible to analyse insulating behaviour in agricultural markets 

historically over the past 55 years, and to compare governments‟ reactions to food 

market shocks and upwards and downwards price spikes in the most recent years vis-

a-vis those in the past.  

The thesis examines the extent of domestic market insulating behaviour of 

governments by both food-exporting and food-importing countries. This is because 

the policies of both country groups contribute substantially to international food price 

volatility and therefore to economic instability and to trade and welfare fluctuations. 

The international-to-domestic food price transmission elasticity is used as one 

indicator of such policy action. The evidence also allows us to test to what extent the 

policy decisions of governments achieve the goal of protecting domestic producers or 

consumers from international price spikes in either direction. The results of the 

analysis are subdivided into the contribution of different regions, country groups and 

policy instruments.  
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The study also quantifies the extent of the contribution of changes in national 

agricultural trade restrictions to food price spikes internationally, over and above to 

the initial exogenous price shock. Reactions of food-exporting and food-importing 

countries at the same time exacerbate price spikes in international food prices and 

therefore are a concern for all trading nations because of their nontrivial contribution 

to domestic and international volatility and uncertainty.  

To test empirically the political economy causes of such market insulating 

behaviour of governments, the loss aversion theory of Freund and Oezden (2008), 

with amendments by Jean, Laborde and Martin (2010) to ensure suitability for 

agricultural markets, is drawn upon. The focus of this part of the thesis is on the 

question as to why countries alter assistance levels through variations in trade 

restrictions to protect one domestic group at the cost to others within the nation, 

rather than more-direct, more-efficient domestic policy instruments to protect either 

producers or consumers from price spikes. 

  The final part of the thesis focuses on potential future developments in 

agricultural market distortions and provides an alternative agricultural protection 

counterfactual for trade policy modelling than the status quo. After identifying the 

crucial influencing factors on agricultural distortions in the past, projections of 

assistance measures are provided for the year 2030. These projections make it 

possible to model an alternative scenario of the costs based on newly estimated 

political econometric equations of trade-distorting policies in the future, to compare 

with one that assumes no future policy changes in their baseline.  
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Structure of thesis 

 

This thesis contains five chapters, which are stand-alone pieces, with self-contained 

references, tables and figures.  

The first chapter gives an overview of empirical estimates of indicators of 

policy distortions to agricultural markets in the past, and of the revisions and updates 

to previous estimates that were estimated as part of this thesis (and which are 

detailed in Appendix A).  

Chapter 2 and chapter 3 are based around the issue of price instability and 

trade barrier responses by governments to it. Chapter 2 is built upon a combination of 

two published papers: a preliminary analysis is published in the Journal of 

International Commerce, Economics and Policy in December 2010 and a subsequent 

analysis is published in the World Development in January 2012. Chapter 3 is 

forthcoming in a special issue of the Oxford Review of Economic Policy on altered 

protectionism during the recent financial crisis.  

The fourth chapter has profited by comments given at its presentation at the 

Econometric Society Australasian Meeting (ESAM) in Adelaide (4-8 July 2011). 

Since then I have added empirical evidence for the loss aversion theory. 

The fifth chapter focuses on the future pattern of distortions and has been 

published as a book chapter in the 2011 book edited by Will Martin and Aaditya 

Mattoo with the title Unfinished Business? The WTO’s Doha Agenda.  

  The Appendices contain more detailed tables that are not included in the 

chapters and/or publications. They provide the interested reader with underlying data 

to some of the tables and figures in the chapters. Appendix A also explains the 



xii 

 

methodology and provides some key data from the updated, expanded and revised 

dataset of the agricultural distortion database that was previously made publicly 

available by Anderson and Valuenzuela (2008). The full updated, revised and 

expanded database will be made available to the public from March 2012 via the 

website www.worldbank.org/agdistortions.  
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Contextual Statement 

 

Food prices have a large impact on many people‟s daily lives, especially in many 

developing countries where some people‟s survival is a daily fight against hunger. 

Food price levels, volatility and extreme price spikes impact especially the 

population in countries where a large share of income is spent on food, which is the 

case in many African and other low-income countries.   

The importance of international trade of agricultural goods is essential in a 

global world where extreme weather events make it necessary to compensate through 

trade for one another in the case of a poor harvest caused by, for example, floods, 

droughts, fires or other natural disasters.  

However, agricultural price distortions are often initiated by national policy 

makers who are trying to insulate their country‟s domestic market against 

international price fluctuations. This strategy can make smoothing effects of 

international trade in the case of extreme weather periods more difficult to 

accomplish and can even contribute to undesired income redistributions and 

exacerbate the negative effects of volatility and/or extreme price spikes even further.  

In addition to extreme weather events, there is now a high correlation 

between agricultural and highly volatile energy markets, thanks to biofuel subsidy 

policies in the United States, the European Union and elsewhere. This contributes to 

affected countries‟ food insecurity. It also contributes to the importance of gaining 

clearer insight into how distortive policies for agricultural products influence food 

supply and demand globally.  
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Agricultural trade policies and their effects on the mean and the variance of 

prices need to be measured and explained, so as to learn from past reactions of 

governments and to give future advice on how to improve food access in poor 

countries. This is especially important with regard to periods of price spikes, both up 

and down. Such trade distorting behaviour of governments can lower economic 

growth and raise income inequality not only in other countries but also in the country 

inflicting these policy variations.  

Until recently, there has not been a dataset to allow economists to test the 

political economy theories of agricultural distortion decisions empirically over a 

large sample of high-income and developing countries for an extensive time period. 

Such a dataset was released in 2008 by Anderson and Valenzuela, but it includes data 

only up to 2004 for developing countries and to 2007 for high-income countries. The 

present study extends that dataset to ensure coverage of the recent food price spike. 

Thus a major contribution of this thesis is to incorporate at least the first part of the 

most recent price spike in 2008, by updating the database to 2010 for high-income 

countries and some larger developing countries and to 2009 for the remaining 

developing countries.  

As Figure 1 illustrates, there has been another price spike since food prices 

peaked in June 2008. The lowest point following the 2008 spike, in February 2009, 

was higher than the highest points in the previous 15 years. From there, prices 

increased again and only started dropping back from their second recent peak in 

February 2011. An obvious area for further research, once the data become available, 

will be to update it further to include the second spike in 2011.    
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Figure 1: FAO food and cereals price index, 1990 to 2011 

 

Figure 1: FAO, 2011.  

 

The overarching aim of the thesis is to improve our understanding of 

countries‟ political economy reasons behind price distorting behaviour and to assist 

with policy advice to improve welfare globally. The findings can contribute to the 

goal of making more food available, and more accessible and affordable to the poor 

in developing countries in times of price fluctuations.  

The five chapters in this thesis focus on the following aspects of this issue. 

The first chapter summarizes estimates of price distortions in the past, showing both 

long-run trends and year-to-year fluctuations. It also looks at a simple indicator of 

the welfare effects that result from different distortionary instruments over the period 

since the 1950s.  

Chapter 2 focuses on how trade barrier variability is applied by governments 

in their attempts to reduce domestic price instabilization. Agricultural prices are 
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volatile, but so too are the policy responses to agricultural price changes. This 

chapter provides empirical evidence on the nature and extent of such behaviour and 

concludes with policy implications.  

Chapter 3 explores how those trade restrictions can contribute to the 

exacerbation of the international price during price spike periods. It provides a 

theoretical model to analyse the economic effects of domestic market insulation and 

gives empirical evidence of the extent to which domestic insulating behaviour 

contributes to international food price spikes. Again, the last part of this chapter 

draws out policy implications from the analysis.  

The main focus of chapter 4 is on the political economy reasons for 

distortionary policy behaviour. It draws on the approach to loss aversion theory by 

Freund and Oezden (2008) as applied to agriculture by Jean, Laborde and Martin 

(2010). It then undertakes panel data regression analysis to test that political 

economy theory.  

The final chapter returns to the long-run trends in agricultural protection 

rates. Its point of departure is that modellers often use the assumption of unchanged 

trade policies when projecting economy wide CGE models into the future. This 

chapter is written with the intention to supply researchers with a counterfactual for 

trade analysis by projecting nominal rates of assistance from 2004 to 2030, based on 

political econometric analysis of the pattern of protection across countries as of 2004.   

In summary, this research has made it possible to answer many questions 

with regards to countries‟ past agricultural policy decisions. It reveals patterns of 

distortions for different country groups, and it looks at the instruments those 

countries use when trying to achieve their governments‟ political objectives. The 
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richness of the dataset allows for the analysis of the contribution by different country 

groups and products to reductions in global trade and economic welfare. Altogether, 

this allows for a deeper understanding of intentions of governments that apply trade 

policies to protect their food producers and consumers from fluctuating prices of 

farm products.  

As noted at the end of the thesis, where areas for further research are noted, 

the significance of this research is especially important in a time of changing climate 

trends, extreme weather events and biofuel usage, which all challenge the global 

agricultural market participants. Policies that distort agricultural markets have a large 

impact on the effects that result from the above named and similar events, 

particularly on global availability, affordability, and accessibility of agricultural 

products and therefore food.   
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Indicators of distortions to Agricultural Markets:  

Revisions, Expansions and Updates to 2010 of a Global Database 

 

A. Introduction 
 

 

There has been a long history of distortional behaviour in agricultural markets. Over 

the past 55 years, developing and high-income countries have shown tendencies to 

distort agricultural markets in opposite directions. Governments in developing 

countries made an effort to protect their consumers, often at the expenses of 

producers, whereas governments in high-income countries are continuously under 

pressure from strong domestic lobbying groups to support their farmers.  

The sources of incentives to distort agricultural markets can be categorized 

into the long-term intentions of a government to support a certain domestic group, 

i.e. producers or consumers, and short-term reactions to certain events, such as 

exogenous shocks that cause fluctuation in the international prices of food. The main 

indicator used for the present study is the nominal rate of assistance to agricultural 

producers (NRA), defined as the percentage by which the domestic producer price 

exceeds the border price. The NRA is thus negative if farmers receive less than the 

price at the country‟s border for a similar product. 

Figure 1 demonstrates the fluctuations of distortions to agriculture for high-

income and developing countries around a linear trend. There is a clear break in 1985 

for high-income countries, when major policy reforms began. Clearly there has been 

positive support to agriculture in high-income countries in the past and negative 

incentives on average for farmers in developing countries in most of the last 55 
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years, with a change in the mid-1980s. The coefficients of a linear regression suggest 

trends are rising at almost the same rate for high-income and developing countries in 

the pre-1985 period. 

 

Figure 1: Nominal rate of assistance
a
, high-income and developing countries, 1960 to 

2010 

(a) High-income countries 

 

(b) Developing countries 

 

a 
The NRA is a weighted averages of the nominal rate of assistance to producers in 

each country, using production valued at undistorted prices as weights. 

 

Source: Authors‟ compilation from Anderson and Nelgen (2012b). 
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Following the break in their series, the protection rates in high-income 

countries trace a steep decline while for developing countries there is also a moderate 

incline of support to agriculture, changing from negative support to positive within 

10 years after the reforms began in 1985.  

 

Figure 2: Nominal rate of assistance
a
, high-income and developing countries, and 

international food price index, 1960 to 2011 

 

(left axis is weighted averages NRAs in percent, right axis is the int‟l food price 

index) 

 

a 
The NRA is a weighted averages of the nominal rate of assistance to producers in each country, 

using production valued at undistorted prices as weights. The international food price index is from 

World Bank (2011).  
 

Source: Authors‟ compilation from Anderson and Nelgen (2012b) and World Bank 

(2011).  
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fluctuate, almost negatively mirroring the movement of the international food price 

index. 

The original cause of an international price spike can be a natural disaster 

(due to, e.g. drought, bush fires or floods), or the result of policy interventions from 

the major global players.
1
 This causes other countries to respond with short-term 

reactions through their agricultural policies to protect a domestic group from the 

economic aftermath of a price spike in either direction. Price spikes can have a very 

strong impact on developing economies, where a large share of the income is spent 

on food.  

The international food price spike in 2008 was partly caused by policy 

interventions of two major global players, the United States and the European Union, 

who applied subsidies and mandates to support biofuels. This distorted markets of 

those agricultural products (e.g. maize, sugar and oilseeds) that are used as inputs 

into biofuels, as well as for other agricultural products that are their substitutes or 

complements in production or consumption. The sensitivity of prices to those 

government actions is particularly high during times when global stocks are low, as 

they were by 2008 (Wright 2011). Many countries felt threatened by those 

interventions and the resulting international price rise and tried to protect their 

consumers by policies that insulate their domestic price (i.e. export restrictions and 

tariff cuts or import subsidies). Those responses increase international prices further 

and give incentive to those countries that have not yet applied the tool of insulating 

policies, to do so. Again, this has a further increasing effect on the international price 

                                                 
1
 In 1973, the Soviet Union was trying to overcome a domestic grain shortfall by unexpectedly 

entering the international market for the first time. A major contributor to the downward spike in 1986 

was the export subsidy war between the United States and the European Union. 
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and contributes to a continuous cycle of interventions resulting in higher prices and 

volatility.  

Market insulation prevents the international price to be fully transmitted to 

the domestic markets, thereby preventing the smoothing mechanism of an integrated 

world market to diminish. However, policy makers seem to find it advantageous to 

distort agricultural markets to maximize their chance of staying in office. This occurs 

especially in poor countries who try to prevent the transmission of an international 

price rise to their domestic prices in order to avoid a price rises of basic food items 

for their consumers (Knudsen and Nash 1990).   

It is thus important to analyse market interventions both in the long-run and 

the short-run. The underlying incentives to intervene and the goals behind do not 

only differ dependent on the circumstances of individual countries and country 

groups, but also depend on the time horizon.  

Interventions from any economically influential country that aims to protect 

their agricultural sector disadvantage producers in other domestic industries and 

farmers in other countries by decreasing the international price and therefore also 

farmers‟ incomes in other countries. It is true that policy interventions have been 

reduced in recent decades, in both developed and developing countries, but they are 

far from having been vanished (Anderson 2009).  

In the short run, especially at times of price spikes, governments try to 

prevent the transmission of the spike to the domestic market. The upward price spike 

in 2008 provides a very recent example of the immediate reactions of governments 

during and around the years of price spikes. This offers the possibility of comparing 
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those years with the upwards spike in international food prices in 1973 and the 

downwards spike in international food prices in 1986.  

Given the costliness of those policies, especially for developing economies, it 

is important to understand why governments intervene in the ways they do. What are 

the political economy reasons for the observed patterns of trends and fluctuations in 

agricultural price distortions in the past, and what are their implications for the 

future, particularly as to their impact on world food markets and thereby the welfare 

for developing countries? Only with answers to these questions is it possible to be 

effective in suggesting more efficient ways to achieve the government‟s objective.  

A recently released dataset by the World Bank‟s Agricultural Distortions 

project by Anderson and Valenzuela (2008) has since been expanded, revised and 

updated by the author (see Appendix A) to provide the indicators necessary to 

analyse the issues arising from policy interventions in agriculture on a broad level, 

covering over 90 percent of global agricultural production.  

The result of high-income and developing countries‟ policy interventions in 

agricultural markets is that farmers in poor nations often get disadvantaged in two 

ways, by their own governments‟ anti-agricultural and pro-urban interventions and 

by the support farmers receive in many high-income countries. This leads to an 

overproduction of agricultural products in high-income countries and 

underproduction in often densely populated developing countries.  

There is a wide variety of distortional behaviour between different countries 

and commodities and over time. Figure 3 shows the development of a distortions 

indicator for a selection of countries and agricultural commodities over the covered 

time period. Even though developing countries as a group had an anti-agricultural 
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bias over most of the past (see Figure 1), there are individual examples of countries 

and products with pro-agricultural behaviour. The case of rice in Malaysia is such an 

example, with positive agricultural protection rates for most of the past 55 years. 

Rice is an important and sensitive strategic agricultural commodity in Malaysia, as in 

many other Asian countries. Figure 3(a) shows the upward linear trend line for 

Malaysia in the period up to its financial crisis in the mid-1980s and the a downward 

trend in the later period. By coincidence, in absolute terms the slopes of both trend 

lines have similar coefficients.  

In contrast to the example of Malaysia is the development of rice NRAs in 

the Philippines as shown in Figure 3(b), where rice is also the main staple 

commodity. Its government does not seem to follow a clear trend, but adjusts its 

policies accordingly to achieve consumer protection during international price 

spikes. The NRAs have been highly volatile in the Philippines in the past, with 

negative values over the first part of the graph, and then became postive until the 

2008 price spike when they changed from positive to negative again.  

As illustrated in Figure 3(c), wheat in Argentina, along with other domestic 

products, has been subject to high export taxes in the past. These were reduced in the 

mid-1970s, but reappeared strongly after 2001 following a large real depreciation of 

the peso. This was further intensified with quantitative export constraints in 2006, 

notwithstanding protests by farmers in recent years. The range of the NRAs goes 

from -63 percent to +8 percent in the period between 1960 and 2009.  

All three graphs reveal large NRA fluctuations around trend. Governments 

seem to be unwilling to follow a constant policital economy goal, but adept to 
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different situations in different points in time. This can cause volatility in the 

incomes of the farmers.  

All three examples in Figure 3 have a trend that is based on a long-term 

political economy goal, surrounded by year-to-year fluctuations. The volatitly of the 

distortion measure is very high. Governments seem to react to both international and 

domestic circumstances in a short time frame.  

 

Figure 3: Nominal rates of assistance estimates for rice in Malaysia and in the 

Philippines and for wheat in Argentina, 1960-2009.  

(percent) 

(a) Rice in Malaysia 

 

(b) Rice in the Philippines 
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                                          NOTE:   
   This figure is included on page 18 of the print copy of  
     the thesis held in the University of Adelaide Library.
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Figure 3 (continued): Nominal rates of assistance estimates for rice in Malaysia and 

in the Philippines and for wheat in Argentina, 1960-2009.  

 

(c) Wheat in Argentina 

 

Source: Figure 3(a) Anderson 2009, Chap. 1, updated from estimates in Anderson 

and Nelgen 2012b, figures 3(b) and (c) compiled from Anderson and Nelgen 2012b. 
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B. Summary of Methodology for Estimating Distortions to 

Agricultural Markets  

 

A research project by the World Bank that culminated in a large panel dataset, 

compiled by Anderson and Valenzuela (2008) is the main data source for this thesis. 

The database quantifies distortions in agricultural prices for 75 developing and high-

income countries for their main agricultural products over 50 years. Those countries 

account for over 90 percent of global agricultural GDP and provide the instruments 

to analyse agricultural prices, trade policy changes and their effects on global 

markets, farm incomes and welfare. The wide range of countries included in the 

study, as well as the large set of covered products and the long time period (1955-

2007), provide a rich framework of panel data and the opportunity to formally 

analyse those in detail.  

Estimations of indicators can be calculated for different regions, country 

groups and product groups, either unweighted or weighted using e.g., production 

value at undistorted prices as weights. The coverage of the agricultural distortions 

database exceeds any database that has been used before to evaluate price distortions 

and variability in agriculture. Each individual country‟s coverage is about 70 percent 

of the national agricultural GDP, covering a total of 75 products, an average of 11 

major agricultural products in each country. Summary estimates are provided in 

Anderson (2009) and of Anderson (2010, Chapter 2). 

The database also allows looking at agricultural distortions by policy 

instruments. The range of distortion indicators and their break-down to different 

policy instruments provided by the Agricultural Distortions database is wide. The 
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main and most aggregated indicator of policy interventions in agriculture is the NRA. 

The NRA can be described as the domestic-to-border price ratio, the gap between the 

international market price at the country‟s border and the distorted domestic price at 

the same point in the marketing chain. Its estimates include all tariff and non-tariff 

trade measures, and also domestic price support measures. It accounts for direct 

interventions on input and where multiple exchange rates create an additional 

distortion, their equivalent of an import or export tax will be accounted for in the 

NRA calculations. The estimates are expressed as the percentage by which the gross 

returns to farmers with government interventions exceed (positive NRAs) or fall 

below (negative NRAs) their returns if there were no government interventions in 

place. The policy instruments included on the border price side are export subsidies, 

import and export tax equivalents (where multiple exchange rates are in place) and 

import subsidy equivalents. The domestic distortions contain production taxes and 

subsidies, as well as input subsidies and non-product specific assistance. 

The consumer tax equivalent (CTE) estimates include the effects of domestic 

consumer taxes and subsidies plus trade and exchange rate policies, all of which 

drive a wedge between the price that consumers pay for each commodity and the 

comparable international price at the border.  The CTE is calculated as the 

percentage by which policies have raised domestic prices paid by consumers of 

agricultural outputs compared to international prices (with a negative value implying 

a subsidy to consumers). The CTEs are the same as the NRAs if trade policy 

interventions are the only distortionary government actions in place. The difference 

between the two measures occurs through domestic interventions in the production or 

the consumption side. These two valuable measures allow for the assessment of 
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whether government interventions are aimed at domestic price stabilization from the 

consumer or the producer side. Note that the two measures are highly correlated over 

the time period covered in the analysis of this thesis.
2
 This indicates that 

interventions in agricultural markets occur at the border, rather than in the form of 

domestic consumer or producer subsidies or taxes.  

Lloyd, Croser and Anderson (2010) develop a welfare reduction index (WRI) 

and a trade reduction index (TRI) to provide indicators that better capture the trade 

and welfare effects of distortions in agricultural markets than NRA and CTE 

distortions indicator that they use as components. Both indexes have been estimated 

for the range of covered products in Anderson and Valenzuela (2008) and the 

methodology and estimates have been made available by Anderson and Croser 

(2009).  

The WRI accounts for the welfare cost of government-imposed price 

distortions by relating those to the square of the price wedge and therefore captures 

the higher welfare costs at peak levels of protection or taxation. The TRI is that ad 

valorem tax rate that, if applied to all farm products in a country, would generate the 

same reduction in trade as the actual cross-commodity structure of agricultural NRAs 

or CTEs. The WRI indicates the economic welfare reduction instead of the trade 

reduction. 

The original dataset by Anderson and Valenzuela (2008) was finalized in 

2008, with data reaching up to 2007 for high-income countries and 2004 for 

developing countries. It therefore does not include the most-recent price-spike 

period. Price data for sufficient countries have been made available since then, which 

                                                 
2
 The coefficient of correlation between the NRA and CTE for the 75 countries and products over the 

five decades covered by Anderson and Valenzuela (2008) is 0.93. For details of the methodology for 

estimating the NRAs, CTEs, and related indicators, see Anderson et al. (2008). 
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makes it possible to update the database with a generic methodology to cover the 

price spike in 2008 and generate the main indicators of price distortions up to 2010. 

A detailed description of the method used to do that is provided in Appendix A. The 

new estimates for high-income countries (including those that recently joined the 

European Union), are based on producer support estimates reported in OECD (2011). 

For developing countries, the updated estimates make use of FAO and World Bank 

data sources for producer and border prices, respectively. 

To prevent breaks in the time series through discrepancies in the prices of the 

Agricultural Distortions database and the FAO, the FAO producer prices in current 

US dollars were converted into an index set at 100 for the last available year in the 

Agricultural Distortions database. The changes in that index were used to update the 

estimates of prices for each country and product through to 2009. To calculate the 

border prices, one must rely on the trade volume and value data. The trade status of 

countries‟ products had to be derived first, using the self-sufficiency ratio (SSR). 

Once the SSR defines whether a country is an exporter or importer of a certain 

product, border prices can be computed and the index methodology can be applied to 

derive the updates through to 2009, using FAO trade data.  

The data provided by the OECD, FAO and the World Bank made it possible 

to generate new NRA estimates (with all sub-categories) for the most recent years 

and therefore allows for significant update of the currently uploaded version of the 

Agricultural Distortions database. The updated version used in this thesis includes 

the years up to 2009 for developing countries and up to 2010 for high-income 

countries and for a few large developing countries for which OECD estimates are 
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available. It also expands the dataset by adding seven additional countries (which 

increases the coverage to 82 countries, listed by region in Appendix Table A.1).  

 

C. Long-Run Trends in National Distortions to Agricultural 

Markets  
 

 

Distortions to agricultural markets have a major impact on food prices, which is 

particularly important in poor countries where a large share of the income is spent on 

nutrition, but also, where a large share of the population depends on farming for their 

income. Therefore, price distortions in both directions affect particularly the part of 

the world population that depends heavily on agriculture for their living. Figure 4 

reveals that over the past 55 years, governments in high-income countries have 

supported their farmers, while developing country governments chose the opposite 

path, trying to protect their consumers at the expense of their farmers. Additionally, 

many developing countries pursued an import-substituting industrialization strategy 

in the past and therefore indirectly taxed their tradable farm product producers even 

more by overvaluing their currency. The dotted line presents the NRA measure for 

high-income countries if decoupled payments are included, which are forms of 

support that deemed to be less distortive of resource allocation.  

After crossing the zero axes in the 1990-94 period, developing countries 

increased their support to farmers on average, but that support decreased in 2005-10 

period as international food prices rose. Similarly, there has been a decline in the 

nominal rate of assistance for high-income countries in the updated period. Thus the 

high-income and developing country groups‟ NRAs were moving towards each other 
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up to the 2000-04 period but in the latest period have moved in the same direction. 

This downward trend in NRAs is similar to the downward trend in the price spike 

period in 1970-74, and even the steepness of the decline is similar for high-income 

countries.  

 

Figure 4: Nominal rate of assistance
a
 to agriculture in high-income plus Europe‟s 

transition economies and developing countries, 1955–2010  

 

Source: Anderson (2009, Chap. 1), updated from estimates in Anderson and Nelgen 

2012b. 

 

The gross subsidy equivalents presented in Figure 5(a) for developing and 

high-income countries reveal a similar picture. That figure illustrates how developing 

countries changed from negative to positive support of their agricultural sector 

between the periods of 1990-94 and 1995-99. Developing countries as a group 

  
                                          NOTE:   
   This figure is included on page 25 of the print copy of  
     the thesis held in the University of Adelaide Library.
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initially followed a decreasing trend of gross subsidy equivalents, reaching their 

lowest point in the 1975-79 period with negative support reaching just over 150 

billion US dollars per year on average for the whole group. The slight increase in the 

following period is followed by a larger increase in the 1985-89 period, just before 

the group gets to the zero line. The net global support line that was around zero until 

the late 1970s (and negative during the 1973 price spike) has been increasing steadily 

since then, meaning that the world‟s farmers have received net government support 

on average over the past three decades. There has been a decrease in the most recent 

period 2005-10, just as there was when prices previously spiked (1970-74).  

Analysing the gross subsidy equivalents by region in figure 5(b) shows that 

Asia and Western Europe have been the major contributors to this distortion measure 

in the earlier period, in opposite directions. In the period of 2005-10, Japan, Western 

Europe, North America and the transition economies of Eastern Europe and Central 

Asia (ECA) have provided similar aggregate support and developing country regions 

have positive but much smaller gross subsidy equivalents except for Asia (which is 

mainly driven by China and India).  

Table 1 summarizes various components of agricultural and non-agricultural 

policy measures. The NRAs for covered products in developing countries have 

moved from highly negative values to positive support by 1995-99. For high-income 

countries, a decline can be observed over the time period covered. The NRA 

“guesstimates” for non-covered agricultural products tend to be less than for covered 

products, which can be explained by the fact that the database covers the main 

tradable products subject to intervention. Decoupled assistance plays a very minor 
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role in developing countries but, after the 1980s, it adds non-trivially to the total 

agricultural NRA in high-income countries. 

 

Figure 5: Gross subsidy equivalents of assistance to farmers, over time and by 

region,
a
 1955 to 2010 

(constant 2000 US$ billions) 

 

(a) over time 

 

 
 

 

 

(b) by region  

 

 
Source: Compiled from indicators in Anderson and Nelgen (2012b). 
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Table 1: Nominal rates of assistance to agricultural relative to non-agricultural industries, 1955 to 2010  

 (percent, weighted averages) 

 

 (a) Developing countries
c
  

  
1955-

59 

1960-

64 

1965-

69 

1970-

74 

1975-

79 

1980-

84 

1985-

89 

1990-

94 

1995-

99 

2000-

04 

2005-

09 

Covered products 
-33.4 -29.6 -28.8 -30.2 -27.6 -23.3 -13.2 -4.9 4.1 6.7 2.2 

Non-covered products 
-9.0 -7.9 -7.6 -9.8 -9.8 -7.1 0.3 0.1 4.3 6.6 6.7 

All agricultural 

products
a
 -27.1 -24.0 -23.1 -24.9 -23.1 -19.1 -9.8 -3.5 4.2 6.7 4.1 

Total agricultural 

NRA (incl. NPS)
a
 -25.8 -22.7 -21.8 -23.7 -22.0 -17.8 -8.3 -1.8 6.1 8.8 4.7 

Decoupled assistance 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.3 0.2 

Total agric. NRA 

(incl. NPS + decoup)
 
 -25.8 -22.7 -21.8 -23.7 -22.0 -17.8 -8.3 -1.6 6.3 9.1 5.0 

Assistance to just tradables: 
 

   All ag tradables 
-27.9 -25.4 -25.3 -28.2 -25.7 -20.9 -10.3 -2.2 6.6 9.3 5.1 

   Non-ag tradables 
56.9 43.1 45.0 30.6 27.3 18.8 14.0 12.7 9.1 6.2 5.2 

Relative rate of 

assistance, RRA
b
 -54.1 -47.7 -48.4 -44.9 -41.6 -32.9 -21.2 -13.1 -2.2 2.9 0.0 
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Table 1 (continued): Nominal rates of assistance to agricultural relative to non-agricultural industries, 1955 to 2010  

 (b) High-income countries [incl. ECA] 

  
1955-

59 

1960-

64 

1965-

69 

1970-

74 

1975-

79 

1980-

84 

1985-

89 

1990-

94 

1995-

99 

2000-

04 

2005-

10 

Covered products 
20.7 30.2 36.8 26.7 33.8 39.2 56.3 43.6 32.2 28.6 13.2 

Non-covered products 
9.0 13.4 13.8 10.4 13.3 13.7 21.1 17.0 17.0 16.8 9.6 

All agricultural 

products 17.2 25.1 29.6 21.7 27.7 31.4 46.0 36.0 27.7 25.2 12.3 

Total agricultural 

NRA (incl. NPS)
a
 21.1 27.6 31.3 22.6 29.3 35.9 50.0 40.3 31.6 29.5 15.5 

Decoupled assistance 
0.0 0.0 0.0 0.0 0.5 4.5 5.8 5.4 8.0 9.5 9.4 

Total agric. NRA 

(incl. NPS + decoup) 21.1 27.6 31.3 22.6 29.9 40.5 55.8 45.8 39.6 39.0 24.8 

Assistance to just tradables: 

   All ag tradables 
21.7 29.0 33.1 23.9 31.4 37.5 52.5 42.0 32.8 30.1 14.6 

   Non-ag tradables 
7.5 8.7 9.1 6.3 4.5 3.8 3.7 2.5 2.1 1.8 0.3 

Relative rate of 

assistance, RRA
b
 13.1 18.6 22.0 16.4 25.7 32.5 47.0 38.5 30.1 27.8 14.4 

a 
NRAs including non-product-specific (NPS) assistance, that is, the assistance to all primary factors and intermediate inputs as a percentage of the total primary 

agricultural production valued at undistorted prices. 
b
 RRA is defined as 100*[(100+NRAag

t
)/(100+NRAnonag

t
)-1], where NRAag

t
 and NRAnonag

t
 are the percentage 

NRAs for the tradables parts of the agricultural and non-agricultural sectors, respectively. 
c
 Estimates for the NRA and RRA for China pre-1981 and India pre-1965 are 

based on the assumption that the agricultural NRAs in those years were the same as the average NRA estimates for those countries for 1981-84 and 1965-69, 

respectively, and that the value of production in those missing years is that which gives the same average share of value of production in total world production in 

1981-84 and 1965-69, respectively. 
Source: Authors‟ compilation from Anderson and Nelgen (2012b). 
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The last three rows of tables 1(a) and (b) present a relative distortion 

measure, the relative rate of assistance (RRA), which is a ratio of the distortions, 

applied to agricultural and non-agricultural tradables. Not only can a pro- or anti-

agricultural bias be caused by agricultural policies directly, but also indirectly 

through border protection of the manufacturing sector. If agricultural and non-

agricultural traded products are treated equally, the RRA is zero. This measure 

therefore gives a good indication of whether a country supports the domestic 

agricultural sector (RRA above zero) or burdens domestic farmers through their 

policies (RRA below zero).  

High-income countries‟ RRAs peak in the period of 1985-89, which includes 

the downward price spike in 1986. However, developing countries have an overall 

anti-agricultural bias with an RRA below zero over the whole time period, which is 

caused partially by the non-trivial levels of non-agricultural assistance rates, as 

shown in table 1(b). The extent of developing countries‟ anti-agricultural bias 

gradually decreases over the years from 1955 to 2009 though, averaging zero in the 

last covered period of 2005-09.  This happens through both the decline in protection 

of non-farm producers predominantly manufacturers) and an increase of the negative 

NRAs in the agricultural sector.  

Figure 6(a) and (b) illustrate this development of the weighted averages of 

RRAs through the changes of agricultural versus non-agricultural protection over 

time. Both graphs show a movement in the same downward direction of the NRA for 

agricultural tradables in the 1970-74 period as in 2005-10.  
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Figure 6: Nominal rates of assistance to agricultural and non-agricultural tradable 

products and relative rate of assistance,
a
 all focus countries, 1955 to 2010 

 (percent)  

(a) Developing countries
b
   

 

 

Figure 6 (continued): Nominal rates of assistance to agricultural and non-agricultural 

tradable products and relative rate of assistance,
a
 all focus countries, 1955 to 2004 

 

(b) High-income countries 

 

 

a. The RRA is defined as 100*[(100+NRAag
t
)/(100+NRAnonag

t
)-1], where NRAag

t
 and NRAnonag

t
 

are the percentage NRAs for the tradables parts of the agricultural and non-agricultural sectors, 

respectively. 

b. Assumes China‟s NRA values pre-1981 were the same as in 1981-84. 

 

Source: Compiled from indicators in Anderson and Nelgen (2012b). 
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The graph also shows the approach of the two lines for agricultural and non-

agricultural NRAs in developing countries and therefore an increasing RRA, coming 

from the negative area and reaching zero in the most recent period. Both sectors start 

off highly distorted in 1955, and come closer to each other over time. Part (b) of 

Figure 6 shows those two lines approaching each other in the high-income country 

case, but with a positive protection level for both sectors of the economy. It has to be 

kept in mind though that the RRAs differ greatly across countries and this graph only 

illustrates the average for those diverse country groups.  

Figure 7 illustrates the WRI, described in section (a) of this chapter, by policy 

instrument for developing countries. The overall measure of the WRI indicates a 

decline of this indicator from the mid-1980, which is mainly caused by the major 

decline in export taxes. Export taxes are the main contributor to this measure, 

followed by import taxes, import subsidies and export subsidies. But when prices 

spiked in 2008, so did too the export taxes contribution to the WRI, while import 

taxes diminished (for more detailed estimates, see Appendix D).   

Past reforms clearly have contributed to a reduction in distortions to 

agricultural incentives at the global level. The trend of distorting policies has been 

declining, coming from different directions for the two country groups of developing 

countries and high-income countries. The anti-agricultural and anti-trade bias of 

many developing countries‟ policies has been reduced and the support that farmers in 

high-income countries have been given in the form of export subsidies has been 

reduced or shifted to less-distorting forms of support.  
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Figure 7: Contributions of various instruments to the border component of the 

welfare reduction index (WRI) for developing countries, 1960–2009 (%). 

:  

 

Source: Derived from estimates reported in Croser and Anderson 2009, updated 

from Anderson and Nelgen (2012b). 

 

However, it is not clear in what direction the trend of agricultural protection 

will develop in the decades ahead. The attempt by both country groups, high-income 

and developing countries, to protect domestic producers from import competition 

seems to be increasing, even though the NRA for the exporting sector is close to zero 

in recent years (see Figure 10 in the following section of this chapter).  
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D. Short-Run Fluctuations in National Distortions to Agricultural 

Markets  

 

This section focuses on year-to-year fluctuations of policy interventions around the 

long-run trends discussed in the previous section. A major reason for governments to 

intervene is to reduce the risk and uncertainty of volatile domestic price implications. 

International prices of agricultural products are highly volatile, and so too are 

governments‟ responses to such price fluctuations. This insulation strategy aims to 

stabilize prices for both the domestic producer and consumer, and therefore to reduce 

the impacts of fluctuating international prices on growth and welfare. As an example, 

Figure 8 illustrates the effort of India‟s government to keep the domestic rice price 

stable by intervening in the agricultural market, while the border prices are exposed 

to fluctuations.  

 

Figure 8: Real domestic producer and international reference price for rice, India, 

1965-2004 

 

Source: Anderson and Martin (2009, Figure 10.4) 
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Understanding price stabilization is an important part of understanding policy 

interventions in agriculture. The correlation between the international price and the 

NRAs is very highly negative, as figure 9 shows for rice in South and South East 

Asia and for all focus countries. The correlation coefficient is as high at -0.52 for 

South Asia, -0.45 for South East Asia and -0.74 for all focus countries. This indicates 

that there is a strong relationship between the fluctuations in international prices and 

NRAs. The causality of this relationship could go in both directions. Changes in the 

international price can cause governments to adjust their trade restrictions to protect 

domestic producers or consumers from the international price change. However, 

there is also evidence of a reverse relationship, as insulating policies can exacerbate 

international price changes (See chapter 3 of this thesis). In the latter case, policy 

interventions of multiple countries contribute to international price fluctuations and 

variability, which, at least partially, is transmitted back to the domestic market. With 

the rise in international food prices in 2011, the NRAs can be expected to drop again 

(but data are not yet available to confirm this at the time of writing).  

On the producer side (the supply side), higher food price volatility increases 

the variance over time of incomes of farmers, while on the demand side, consumer 

expenditure faces uncertainty in the presence of volatile prices. The impact of price 

volatility on welfare is higher for products with low elasticities of demand and 

supply. The price elasticity of domestic demand for staples, which by definition 

supply the main share of caloric intake in low-income countries, is generally smaller 

than 0.5 (Schiff and Valdez 1992).  
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Figure 9: Nominal rate of assistance
 a
 and international price for rice for South Asia, 

South East Asia and all focus countries, 1970-2011.  

(a) South Asia 

 

(b) South East Asia 

 

(c) All covered countries 

 

a 
The NRA is a weighted averages of the nominal rate of assistance to producers in each country, 

using production valued at undistorted prices as weights.  
 

Source: Compiled using indicators by Anderson and Nelgen (2012b), and the World 

Bank (2011). 
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Developing countries tend to show greater fluctuations in prices than high-

income countries. This has negative effects on their growth path. Commodity prices 

have been the key driver of this problem throughout history. Less policy 

interventions and a pro-global attitude has been shown to be advantageous for 

reducing international price fluctuations and therefore contribute to thereduction of 

negative effects on economic development (Jacks, O‟Rourke and Williamson 2011).  

Because a greater share of household income is spent on the essential 

requirements of nutrition in developing countries, inter-temporal consumption 

smoothing is not possible to the same extent as in developed countries. Therefore, 

governments show a tendency to intervene to stabilize their populations‟ expenditure 

for the basic food intake, to take away the risk of struggling with the daily food 

supply and therefore to increase domestic welfare. Tyers (1991) points out that 

reducing risk is the main aim behind agricultural protection policies for developing 

countries, rather than activist redistribution of domestic wealth (as might be the case 

in developed countries).  

Such price stabilization policies can distort the efficient allocation of 

resources within countries, which can outweigh the positive effects of stabilizing 

prices for the country. However, as shown in Newbery and Stiglitz (1981), price 

stabilization is more beneficial for an individual country if trade restrictions and 

distortions are present because often the international market cannot absorb the 

volatility if distortions are present. This builds a vicious circle.   

Figure 10 illustrates the differences in policy interactions, not only between 

high-income countries and developing countries, but also between import-competing 

and exportable covered products. The linear trend line is almost horizontal for high-
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income countries. Exportables have been highly taxed in developing countries in the 

past, but are slowly moving towards zero from 1980s onwards. There has been 

hardly any intervention for those products on average in the high-income country 

group. However, import-competing products have been highly assisted throughout 

the time period in both country groups. The price spike periods in 1973, 1986 and 

2008 are clearly visible when looking at the policy distortion measure. This means 

that countries react promptly to such events to protect the consumer side in upwards 

price spikes and the producer side in downwards price spikes.  

 

Figure 10: Nominal rates of assistance to exportable, import-competing and all 

covered agricultural products, high-income and developing countries, 1955-2010
a 

(percent) 

(a) Developing countries 
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Figure 10 (continued): Nominal rates of assistance to exportable, import-competing 

and all covered agricultural products, high-income and developing countries, 1955-

2010
a 

(percent) 

 

(b) High-income countries plus Europe‟s transition economies 

 

a
 Straight trend line is based on a linear regression equation for the entire period.   

 

Source: Compiled using indicators by from Anderson and Nelgen (2012b).  

 

Figure 11 shows the global TRI and WRI for import-competing and 

exportable products, revealing the negative correlation between the two groups 

particularly in the case of the TRI. The exporter country group contributes to raising 

TRIs and WRIs during the two upwards price spikes and lowers them during the 

mid-1980s downwards price spike. The opposite is the case for import-competing 

countries.  

-60 

-40 

-20 

0 

20 

40 

60 

80 

100 

1
9

5
5
 

1
9

5
7
 

1
9

5
9
 

1
9

6
1
 

1
9

6
3
 

1
9

6
5
 

1
9

6
7
 

1
9

6
9
 

1
9

7
1
 

1
9

7
3
 

1
9

7
5
 

1
9

7
7
 

1
9

7
9
 

1
9

8
1
 

1
9

8
3
 

1
9

8
5
 

1
9

8
7
 

1
9

8
9
 

1
9

9
1
 

1
9

9
3
 

1
9

9
5
 

1
9

9
7
 

1
9

9
9
 

2
0

0
1
 

2
0

0
3
 

2
0

0
5
 

2
0

0
7
 

2
0

0
9
 

Import-competing Exportables Total 



40 

 

 

Figure 11: Global welfare reduction index and trade reduction index for 29 main 

commodities, 1970-2009.  

(a) Trade Reduction Index 

 

 

(b) Welfare Reduction Index 

 

 

Source: Derived from estimates reported in Croser and Anderson 2009, updated 

from Anderson and Nelgen (2012b). 
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The fluctuations of policy interventions in agriculture are strongly correlated 

to volatility and to spikes of international prices. Since agricultural prices are highly 

volatile, the reactions of governments are showing significant movement around the 

trend line as well. Given that the goal of such interventions in many countries is 

often to insulate the domestic market from this volatile international price to stabilize 

the domestic producer or consumer price, the global welfare effects need to be 

considered by the international community. From a global welfare point of view, the 

effect of any one country‟s domestic price insulation is to „burden‟ other countries by 

increasing international price variability. Price stability policies can also lead to 

inefficient allocations of resources within economies. This suggests a need for the 

global community to come to a multilateral agreement that prevents the exacerbation 

of price changes and therefore volatility in the world‟s agricultural markets.  
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Abstract 

 

National barriers to agricultural trade are often varied to insulate domestic markets 

from international price variability, especially following a sudden spike. This paper 

examines the extent of that behavior by governments using new annual estimates of 

agricultural price distortions in 82 countries. Responses to price spikes are shown to 

be equally substantial for agricultural-importing and agricultural-exporting countries, 

thereby weakening the domestic price-stabilizing effect of their interventions. 

Bringing discipline to export restrictions through new  World Trade Organization 

rules could help alleviate the extent to which government responses to exogenous 

upward price spikes exacerbate those shocks. 
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Trade Barrier Volatility and Agricultural Price Stabilization 

 

A. Introduction 

 

Restrictions on food exports received much publicity when prices in international 

food markets rose from 2005 and spiked in mid-2008 and then again early 2011. The 

rapid rise during 2007-08 was fueled in part by the news that some developing 

countries – so as to slow the rise in domestic prices – were suspending their grain 

exports. Agricultural prices came down somewhat in the final few months of 2008, 

but the US dollar price of wheat rose by more than half again in the northern summer 

of 2010, despite the replenishment of global stocks (Figure 1).  

 

Figure 1: International prices for rice and wheat, 2004 to 2011 

(current US dollars) 

 

 

Source: World Bank, Pink Sheets, http:// econ.worldbank.org, accessed 29 January 

2012. 
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The 2010 rise was triggered by Russia‟s announcement to suspend wheat 

exports in the wake of its drought and wildfires, in combination with Ukraine, 

Belarus, Uzbekistan and Kazakhstan also restricting or banning their wheat exports. 

Meanwhile, India effectively retained an export ban on both wheat and rice since 

2008.  

Figure 2 reveals that magnitudes of the real international price rises of rice 

and wheat, and the speed of the subsequent fall back to trend (leaving out the second 

peak in the most recent period) were similar to those experienced in 1974. On both 

occasions, the rising price generated panic buying by individual households, 

especially of rice in Asia, which exacerbated the international price spike (Anderson 

and Nelgen, 2010).   

 

Figure 2: Indexes of real international prices of rice and wheat, 1972-76 (1972 = 

100) and 2006-10 (2006 = 100) 
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Figure 2 (continued): Indexes of real international prices of rice and wheat, 1972-76 

(1972 = 100) and 2006-10 (2006 = 100) 

 

(b) Wheat 

 
 

Source: Authors‟ derivation drawn from World Bank Pink Sheets of nominal prices 

deflated by the United States GDP implicit price deflator (see Anderson and Nelgen 

2010, Appendix Table A).  

 

This chapter reviews the domestic market insulation impacts of agricultural 

policies used in the past and in the most recent price spike by governments 

attempting to stabilize their domestic food market. Governments of almost all 

countries deliberately seek to reduce fluctuations in domestic food prices and in the 

quantities available for local consumption. There is a huge analytical literature on the 

economics of such price stabilization efforts. Its connection with trade policy was 

highlighted by Johnson (1975) immediately following the upward spike in world 

food prices in 1973-74. His analysis of grain prices suggested that if free trade in 
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provided complementary results: using a stochastic model of world markets for 

grains, livestock products and sugar, Tyers and Anderson (1992) found that 

instability of international food prices in the 1980s was three times greater than it 

would have been under free trade in those products.  

Such government intervention is in response to lobbying efforts from and 

society‟s concern for groups destined to otherwise lose from exogenous shocks 

(Thompson et al. 2004, Freund and Özden 2008) – although it needs to be kept in 

mind that stabilizing prices is not the same as stabilizing real incomes of the target 

households. An additional justification sometimes given for such intervention in poor 

countries is that credit markets are underdeveloped or inefficient because of local 

monopoly lenders, so low-income consumers and producers have difficulty 

smoothing their consumption over time as prices fluctuate.  

However, the events following such price spikes suggest sudden export 

restrictions can contribute to spikes in international food prices. Sharp price rises also 

prompt food-deficit countries to reduce their import restrictions (or even subsidize 

imports) temporarily, which can further exacerbate an international price spike. And 

the opposite tends to occur when international food prices spike downwards: some 

food-surplus countries lower their export barriers or subsidize exports while some 

food-importing countries raise their import barriers. In each case the aim of national 

governments appears to be to insulate the domestic market from international price 

volatility. However, when many countries so intervene, their combined effect adds to 

the cost of exogenous supply or demand shocks to food buyers or sellers in the rest 

of the world. Such beggar-thy-neighbor behavior of national governments thus is a 

concern for all trading nations, because it reduces the stability and predictability of 
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trade opportunities. In addition, typically it is also not in the best economic interests 

of the intervening countries, as there are almost always more-efficient instruments 

than trade measures to avert losses for politically significant interest groups. 

The participants of the G20 meeting in November 2011 in Cannes emphasize 

in their final declaration the importance of a transparent and distortion free 

multilateral trading system, particularly to reduce the effects of price volatility to the 

most vulnerable producers and consumers. The declaration encourages the 

international organizations to work closely together to strengthen international policy 

coordination and transparency (G20, Cannes Summit Final Declaration, 2011). The 

recognition of those required changes to the current policy framework in agriculture 

is an important step to improve the efficiency of agricultural markets, but it is 

necessary to analyze the policy reactions of the past to prevent price exacerbating 

effects in the future, especially during periods of already high prices. The purpose of 

this paper is to provide evidence for government‟s policy reactions in the past, by 

drawing on a new database of annual distortions to agricultural incentives in 82 

countries since the 1950s. 

Specifically, this chapter addresses the following empirical questions: How 

much do countries try to dampen international-to-domestic food price transmission? 

Has this tendency lessened since many countries began reducing their trade barriers 

in the 1980s? How different are trade restrictions in periods of international price 

spikes? Do food-deficit countries vary their trade restrictions more than food-surplus 

countries? Do governments respond differently in periods of upward versus 

downward spikes in international food prices? Do developing countries vary their 

trade restrictions more than high-income countries? How much do the various trade 
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policy instruments, and domestic measures, contribute to NRA changes during price 

surges? And how successful have national governments been in stabilizing domestic 

agricultural prices relative to those in international markets? 

The chapter begins by briefly explaining the potential price, trade and welfare 

impacts of such trade barrier variability. It then addresses the above questions by 

comparing indicators of recent trade barrier changes with those associated with the 

upward price spike around 1973-74, and also with the downward spike in 

international food prices in the mid-1980s. Responses by food-importing and food-

exporting countries are shown to be almost equally substantial, ensuring that each 

group reduced the effectiveness of the other‟s domestic market stabilizing 

intervention effort while exacerbating the international price spike. The paper 

concludes by exploring more-effective national policy options than trade measures 

for reducing the harm to key groups that are at risk of being hurt by such prices 

spikes, and new initiatives that might be undertaken multilaterally.  

 

B. Impacts of trade restriction responses to international food 

market shocks 

 

Fluctuations are to be expected in commodity markets subject to periodic supply or 

demand shocks, especially if adverse supply shocks occur when stocks are at low 

levels (Deaton and Laroque 1992). They are even more likely in the presence of 

sporadic changes in government storage activity. Many governments seek to shield 

their domestic market somewhat from those fluctuations, and especially from severe 

spikes in international prices, by altering the restrictiveness of their trade policies. 
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An export tax or its equivalent lowers the domestic price below the border 

price of a tradable product such as grain (as does an import subsidy), whereas an 

import tax or its equivalent raises its domestic price above the border price (as does 

an export subsidy). Hence it is not surprising that governments, in seeking to protect 

domestic consumers from an upward spike in international food prices, consider a 

change in trade measures as an appropriate response, since that can lower the 

consumer tax equivalent of any such measure. 

 However, an import tax (or export subsidy) is the equivalent of a consumer 

tax and a producer subsidy, hence lowering it also reduces the extent to which the 

measure assists producers of the product in question. Likewise, since an export tax 

(or import subsidy) is the equivalent of a consumer subsidy and a producer tax, 

raising it not only helps consumers but also harms farmers. If farming is discouraged, 

the demand for labor on farms falls, and with it the wages of unskilled workers not 

only in farm jobs but also in non-farm jobs – and more so the more agrarian is the 

economy. Thus while poor households may benefit on the expenditure side from a 

measure that reduces the extent to which the price of food would otherwise rise, they 

could be harmed on the earnings side if they are sellers of food or suppliers of 

unskilled labor. Such trade policy responses therefore could add to rather than reduce 

poverty.
3 

In the case of small intervening countries unable to influence their terms of 

trade, such trade measures also are likely to reduce their national economic welfare, 

because they distort domestic production in addition to lowering the consumer price 

                                                 
3
 Recent empirical studies provide numerous cases of where trade restrictions have added to or would 

add to poverty. See, for example, Warr (2005), Hertel and Winters (2006), Anderson, Cockburn and 

Martin (2010) and Aksoy and Hoekman (2010). 
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of food.
4
 They are also wasteful if it is only the poorest consumers who need to be 

helped, since a trade measure affects all food consumers in the country. Conversely, 

in the case of opposite changes to trade measures aimed at protecting farmers from a 

spike downwards in international prices, it is consumers who are inadvertently 

harmed by such trade policy responses, and all producers rather than just the poorest 

are helped – and in proportion to their output, thereby adding to farm income 

inequality.  

 Trade measures are not only inefficient at protecting a needy group from 

being harmed by a temporary shock to international food markets, they are also 

ineffective if many countries respond similarly. The ineffectiveness comes about 

because trade barriers of both food-exporting and food-importing countries often are 

altered in an effort to prevent the transmission of the international price shock. If 

only food-exporting countries respond to an upward price spike, the international 

terms of trade would turn even further in their favor because of the additional 

reduction in available supplies on the international markets (and conversely if only 

food-importing countries alter their trade restrictions when the world price of food 

collapses); and the extent of that extra terms of trade benefit is greater, the larger the 

proportion of global trade so affected by the exporting countries‟ policy response. 

Such action would thus add both to the extent of the international price spike and to 

the transfer of welfare from food-deficit to food-surplus countries (or from food-

                                                 
4
 Variable trade restrictions can also affect long-term investments and hence economic growth rates. 

Drawing on a broad range of developing country case studies, Bevan Collier and Gunning (1990) and 

Collier, Gunning and Associates (1999) suggest that faster economic growth would result from 

allowing producers access to high prices in those rare occasions when they spike, rather than taxing it 

away. According to the evidence in their case studies, this is because governments are more prone 

than farm households to squander the windfall either in poor investments or in extra consumption. 
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surplus to food-deficit countries when the price spike is downward and only food-

deficit countries respond). 

However, Martin and Anderson (2011) show that when both sets of countries 

seek to insulate their domestic markets from an external shock, their impacts on the 

international price spike are reinforcing but their impacts on the volume they trade 

internationally – and hence on their domestic prices – are offsetting. In the extreme 

case in which food-deficit countries expand their imports to exactly the same extent 

as food-surplus countries reduce exports, the domestic price in both sets of countries 

would be no different than if neither country altered their trade measures following 

the exogenous shock. That is, the initial international price change from the initial 

shock would be fully transmitted to both sets of countries, despite their efforts to 

fully insulate their domestic markets in that extreme case. Moreover, the more 

countries that participate and thus the more the international price spike is 

accentuated, the more compelled will other countries feel to join the bandwagon and 

push that price even higher.  

  

C. Empirical evidence 

 

This section first describes a new database of distortions to agricultural incentives in 

82 countries (listed by region in Appendix Table A.1) and then addresses 

sequentially the questions posed in the introduction. 
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(a)  Database on government distortions to domestic prices of farm 

products 

 

A recently compiled World Bank database provides, in a single source, a set of 

indicators of the extent to which trade restrictions and other price-distorting border 

and domestic policies have altered annual average domestic producer and consumer 

prices of farm products away from their international price levels over the past half 

century (Anderson and Valenzuela 2008, with summary estimates in Anderson 2009 

and Ch. 2 of Anderson 2010). The original sample includes 75 countries that together 

account for all but one-tenth of global agriculture, and the 75 most important 

products so as to cover around 70 percent of the gross value of agricultural output in 

each focus country.  

While the original database only went up to 2007 (and only to 2004 for most 

developing countries), and so did not include the most-recent price-spike period, 

price data are now available for sufficient countries to enable us to update (and 

extend) the estimates in Anderson and Valenzuela (2008). These new estimates are 

based, for high-income countries (including those that recently acceded to form the 

EU-27) and some large developing countries, on producer support estimates reported 

in OECD (2010). For developing countries, the updated estimates make use of FAO 

and World Bank data sources for producer and border prices, respectively.
5
  

                                                 
5
 The new developing country estimates are less reliable than the high-income country ones, and the 

earlier estimates for developing countries in Anderson and Valenzuela (2008), for several reasons. 

One is that, to do the update promptly, producer and border prices reported to or derived from FAO 

had to be used for developing countries rather than more-nuanced prices available only in national 

statistical agencies. To minimize the errors this might introduce, the prices in US current dollars were 

converted into an index set at 100 for the most recent available year Anderson and Valenzuela (2008), 

and the following years where updated using the changes in that index for each country through to 

2009. 
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The key indicator used for present purposes is the national nominal rate of 

assistance to agricultural producers (NRA). This is the extent to which the domestic 

producer price exceeds the border price, and hence is negative if farmers receive less 

than the price at the country‟s border for a similar product (adjusted for such things 

as distribution costs and quality differences). That is the appropriate indicator in 

times of international price downturns when governments seek to provide more 

assistance to farmers; but it turns out to be very highly correlated with the 

appropriate indicator of consumer protection (the consumer tax equivalent, or CTE) 

in times of upward international food price spikes when governments seek to provide 

more protection to consumers.
6
 The high correlation between the NRA and CTE 

reflects the fact that most interventions in national food markets occur at the border, 

rather than in the form of domestic food consumer or producer subsidies or taxes. 

Since part of our interest is in examining proportional changes in the NRA, 

that can best be done by converting it to a nominal assistance coefficient, where 

NAC = 1+NRA/100. This is especially so when some NRAs are negative, in which 

case the NAC is below rather than above one.    

 

(b) How much do governments insulate their domestic agricultural 

markets? 

 

As pointed out in Chapter 1, governments do not limit their interventions in 

markets for farm products to periods of extreme prices. In the past developing 

countries have tended to set NRAs below zero, especially if they are food-surplus, 

                                                 
6
 The coefficient of correlation between the NRA and CTE for the 75 countries and products over the 

five decades covered by Anderson and Valenzuela (2008) is 0.93. For details of the methodology for 

estimating the NRAs and CTEs, see Anderson et al. (2008). 
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while high-income countries have tended to assist their farmers (NRAs above zero), 

especially if they are food-deficit. That is, NRAs tend to be higher the higher a 

country‟s income per capita and the weaker the country‟s agricultural comparative 

advantage. This is evident from the first 3 columns of Table 1, which reports 

regressions of product NRAs on various explanatory variables in the panel dataset 

for six key crop products. Those highly significant regression coefficients suggest 

NRAs tend to rise over time as a country‟s per capita income rises, and more so the 

more that growth is accompanied by a decline in agricultural comparative advantage.  

Agricultural policy regimes tend also to have an anti-trade bias. In high-

income countries, that has manifested itself predominantly in import restrictions. 

There have been few export restrictions on high-income countries‟ farm products 

since the 1950s (examples being the US Russian grain embargo in 1980 and the 1973 

Nixon soybean embargo) and, even where export subsidies have been used, they 

have provided much less assistance to exporters than that enjoyed by import-

competing farmers of high-income countries. For the developing country group, the 

anti-trade bias manifests itself mostly as taxes and other restrictions on agricultural 

exports, although their impact has declined since the 1980s and there has also been 

some growth in agricultural import protection by developing countries. This anti-

trade bias is reflected in the negative coefficient on the dummy variable for 

exportables in column 5 of Table 1 (as well as in the anti-trade bias and trade 

reduction indexes reported in Anderson 2009). 

More pertinent to the present chapter is the fact that around the long-run 

trends in NRAs for each country there is much fluctuation from year to year in 

individual product NRAs. A change in NRA may not require any policy action on the 
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part of the government, but rather be part of the original policy design. For example, 

the use of specific rather than ad valorem rates of trade taxation or trade 

subsidization automatically ensures some insulation of the domestic market from 

international price changes, as does the use of quantitative restrictions on trade such 

as fixed import or export quotas or bans. Explicit formulae for varying the import or 

export duty according to international price movements also may be part of the 

policy regime. And in some cases explicit provisions for restricting or relaxing trade 

barriers in price spike periods also are part of a policy‟s legislation– even though the 

use of that provision may lay dormant in all but extreme periods. In what follows 

such possibilities will be treated no differently than any formal change of policy: 

both will show up as a change in the NRA. 

 

Table 1: Regressions aimed at understanding variations in product NRAs across 75 

countries, 1955 to 2007 

(no country fixed effects) 

  

Log of real 

GDP per 

capita 

Log of real 

GDP per 

capita, 

squared 

Log of 

arable land 

per capita 

 % deviation 

of int‟l price 

from its 

trend 

Dummy if 

exportable  Constant 

No. 

of 

obs.  

Adjusted 

R
2
 

Rice -2.022*** 0.157*** -0.390*** -0.320*** -0.732*** 5.988*** 1281 0.514 

 

(0.152) (0.00988) (0.0219) (0.0532) (0.0447) (0.562) 

  Wheat -0.921*** 0.0707*** -0.158*** -0.317*** -0.424*** 2.823*** 1661 0.347 

 

(0.116) (0.00728) (0.0159) (0.0529) (0.0368) (0.454) 

  Maize -0.432*** 0.0334*** -0.167*** -0.236*** -0.195*** 1.307*** 1525 0.208 

 

(0.0937) (0.00602) (0.0145) (0.0504) (0.0292) (0.354) 

  Soybean 0.957*** -0.0424** -0.548*** -0.0372 -0.128 -

5.229*** 
703 0.310 

 

(0.345) (0.0212) (0.0368) (0.155) (0.0893) (1.366) 

  Sugar -1.021*** 0.0843*** -0.244*** -0.582*** -0.414*** 3.180*** 1648 0.413 

 

(0.178) (0.0113) (0.0255) (0.0338) (0.0554) (0.670) 

  Cotton -0.370*** 0.0320*** 0.00829 -0.274*** -0.270*** 1.057*** 883 0.275 

 

(0.0897) (0.00607) (0.0159) (0.0363) (0.0429) (0.315) 

  *** indicates statistically significant at the 1% level 

Source: Authors‟ revision of Table 2.14 in Anderson (2010).  
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NRAs are negatively correlated with deviations from trend in the 

international price of the product in question (column 4 of Table 1).
7
 Perhaps the 

most notable case is rice in Asia (Figure 3), where the negative coefficient of 

correlation between the NRA and international price is around 0.5; but, during 1965-

2007, it is also around 0.5 globally for cotton, maize and sugar, and is 0.41 for wheat 

and 0.2 for soybean (Anderson 2010, Table 2.7). 

 

Figure 3: Rice NRAs and international rice price, South and Southeast Asia, 1970 to 

2011 

(left axis is int‟l price in current US dollars, right axis is weighted average NRA in 

percent) 

(a) South Asia
a 
 

 
 

 

                                                 
7
 There is a risk that the estimations are biased by including the deviation of international price from 

trend as an explanatory variable. When it is excluded, the coefficients are very similar and the 

adjusted R
2
 values are just one or two points lower (see Table 2.14 in Anderson 2010). 
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Figure 3 (continued): Rice NRAs and international rice price, South and Southeast 

Asia, 1970 to 2011 

 (b) Southeast Asia
b 

 

 
a
 Correlation coefficient is -0.52. Countries included are Bangladesh (except for 1970-73), India, 

Pakistan and Sri Lanka.  
b
 Correlation coefficient is -0.45. Countries included are Indonesia (except for 1970-74), Malaysia, 

Philippines, Thailand and Vietnam (except for 1970-85 and 2005-08).  

 

Source: Authors‟ compilation based on their update of data in Anderson and Nelgen 

(2012b).   

 

This domestic price-insulating behavior by governments is of concern 

because it means there is less international trade in farm products than would be the 

case otherwise. Such „thinning‟ of international markets for these weather-dependent 

products in turn makes prices and quantities traded more volatile. Using a stochastic 

model of world food markets, Tyers and Anderson (1992, Table 6.14) found that 

instability of international food prices in the early 1980s was three times greater than 

it would have been under free trade in those products. A further simulation exercise 

by Tyers (1991) suggests that between three-fifths and three-quarters of the global 

cost of agricultural protection in high-income countries in the early 1980s was due to 

the insulating component of their policies.  
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To examine how much that behavior has continued since the early 1980s, we 

estimate the elasticity of transmission of the international product price to the 

domestic market for key farm products. Following Nerlove (1972) and Tyers and 

Anderson (1992, pp. 65-75), we use a partial-adjustment geometric distributed lag 

formulation to estimate elasticities for each key product for all focus countries for the 

period 1985 to 2010. Specifically, we assume that associated with the border price Pt 

there is a „target‟ domestic price *

tp , towards which policy ensures that the actual 

domestic price, pt, moves only sluggishly. Changes in this target price might respond 

incompletely, even in the long run, to corresponding changes in the border price. If 

all prices are expressed in logarithms, the target domestic price then has the 

following relationship with the border price:  

)( 00

* PPpp tLRt            (1) 

where LR is the long-run price transmission elasticity and the values of p0 and P0 are 

the domestic and border prices in the base period. In the short-run, the inflation-

deflated domestic price adjusts only partially each year to any change in the target 

domestic price:  

)( 1

*

1   tttt pppp        (2) 

where the parameter δ gives the fraction of the ultimate adjustment that takes place in 

one year. By substituting (1) into (2) to eliminate the unobservable target price, the 

following reduced form, which is suitable for fitting to data, is obtained:  

tLRtLRt PpPpp   100 )1()(      =   a + b pt-1 + c Pt        (3) 

where, again, if the prices are expressed in logarithms, the short-run (one year) 

elasticity of price transmission is simply δ times the long-run elasticity. Thus the 
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short-run elasticity estimate is the regression coefficient c and the long-run elasticity 

estimate is c/(1-b). If the policy objective was to hold the level of protection constant 

on average over time but to stabilize the domestic price around the trend border 

price, SR would be less than one and LR would be one. But in general even LR

could be less than one, for example if the government sought to raise the trend level 

of agricultural protection as per capita income grew (as suggested by the first two 

columns of Table 1).  

An important feature of the price transmission elasticity estimate is that it 

accounts for changes in relative domestic prices that result from policy changes and 

can be entirely unrelated to international price movements. It does so by comparing 

domestic with border prices in a time series regression analysis, estimating the 

degree to which international price changes are transmitted to the domestic market.  

Table 2 summarizes the estimates. The global average of the estimates for the 

short-run elasticity range from a low of 0.3 for sugar to around 0.5 for rice, wheat 

and pork, not quite 0.6 for cotton, cocoa, maize and poultry, and around 0.7 for beef, 

soybean and coffee. The unweighted average across all of those key products is 0.58, 

suggesting that within one year, little more than half the movement in international 

prices of those farm products has been transmitted domestically on average over the 

past quarter century.
8
 Even the long-run elasticity appears well short of unity after 

full adjustment: the average of the elasticities for those eleven products across the 82 

sample countries is just 0.78 (last row of Table 2). 

                                                 
8
 In a recent study of 11 Sub-Saharan African countries and using a somewhat different methodology, 

Minot (2011) estimated short-run price transmission elasticities for key staple foods which averaged 

0.63. 
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Table 2: Price transmission elasticities, key agricultural products, by country group, 1965-85 and 1985-2010    

(weighted average using value of national production at undistorted prices as weights) 

  Developing countries High-income countries All focus countries 

  1985-2010 1985-2010 1965-85 1985-2010 1985-2010 1985-2010 

Product 

Short-

run 

Long-

run 

Short-

run 

Long-

run 

Short-

run 

Long-

run 

Short-

run 

Long-

run 

Short-

run 

Long-

run 

Short-

run 

Long-

run 

Rice 0.54 0.58 0.54 0.83 0.75 0.96 0.18 0.24 0.57 0.63 0.51 0.79 

Wheat 0.38 0.46 0.6 0.93 0.56 0.77 0.55 0.75 0.51 0.69 0.58 0.84 

Maize 0.66 0.75 0.54 0.88 0.95 0.95 0.72 0.79 0.87 0.9 0.63 0.83 

Soybean 0.79 0.84 0.70 0.95 1.00 1.00 0.76 0.82 0.96 0.97 0.73 0.89 

    
  

    
  

    
  

  

Sugar 0.49 0.6 0.42 0.59 0.44 0.52 0.45 0.70 0.48 0.58 0.43 0.62 

Cotton 0.32 0.37 0.61 0.64 0.76 0.76 0.53 0.82 0.56 0.59 0.57 0.73 

    
  

    
  

    
  

  

Milk 0.17 0.17 0.69 0.74 0.7 0.86 0.42 0.47 0.6 0.73 0.51 0.55 

Beef 0.76 0.98 0.51 0.88 0.62 0.87 0.73 0.79 0.64 0.89 0.66 0.82 

Pigmeat 0.51 0.77 0.36 0.92 0.72 0.83 0.69 0.72 0.71 0.82 0.51 0.83 

Poultry 0.66 0.69 0.63 0.88 0.84 0.89 0.73 0.89 0.82 0.86 0.68 0.89 

Unweighted 

average 0.53 0.62 0.56 0.82 0.73 0.84 0.58 0.7 0.67 0.77 0.58 0.78 

 

Source: Authors‟ estimates based on NRA estimates from Anderson and Nelgen (2012b). 
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The long time series enables an assessment of the stabilizing effect of policies 

pre- and post-Washington consensus. For developing countries, the short-run price 

transmission of international to domestic prices is low in both periods (0.53 and 0.56, 

respectively), whereas the long-run transmission elasticity has increased from 0.62 to 

0.82 from the earlier to the later period. For the group of high-income countries, 

surprisingly, the price transmission is lower in the latter period than in the period 

before reforms began. Globally, this results in an almost unchanged estimate for the 

long-run price transmission elasticity and a slight decrease in the short run between 

the two periods.       

Appendix Table B.7 reveals patterns of price insulation for key commodities 

for the individual focus countries. In the Malaysian rice market for example, the 

short-run price transmission is only 6 percent, which only increases to 20 percent in 

the long-run for the period between 1985 and 2010. Maize in South Africa has a 

short-run price transmission elasticity of 15 percent and only 20 percent for the long 

run, whereas Ethiopia, the largest African cotton producers gets an estimate of 100 

percent price transmission. Australia stands alone as a country with little insulation in 

both the short- and the long-run. 

This means that governments still insulate their domestic markets from the 

movements in the international price, rather than using trade as an opportunity to 

share risks during times of variability in prices. Through this behaviour, insulating 

countries contribute to international price variability and create a burden for other 

countries.  
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(c) Has the extent of insulation diminished since the 1980s? 

 

The tendency for each country to alter its individual product NRAs from year to year 

around their long-run trend does not appear to have diminished since trade-related 

policy reforms began in the mid-1980s. In Table 3 we focus on the NRA‟s annual 

average deviation from trend in the two decades before and after 1985.  

Table 3: Deviation of national NRA around its trend value,
a
 key farm products,

b
 

developing and high-income countries, 1965–84 and 1985–2010  

 Deviation of national NRAs around trenda Weighted average of NRAs (%) 

 
Developing 

countries 

High-income 

countries 

Developing 

countries 

High-income 

countries 

  

1965–

84 

1985–

09 

1965–

84 

1985–

10 

1965–

84 

1985–

09 

1965–

84 

1985–

10 

Rice 32 59 66 186 -20.1 0.9 136.8 351.8 

Wheat 33 43 52 76 5.5 9.1 12.2 20.5 

Maize 36 33 40 48 -3.4 2.3 6.9 11.9 

Soybean 46 120 75 54 2.7 -2.1 0.1 5.2 

Sugar 53 64 168 152 17.2 18.0 107.6 108.1 

Cotton 38 32 42 30 -16.0 -2.7 21.3 10.4 

Coconut 22 34 na na -11.5 1.2 na na 

Coffee 41 29 na na -37.3 -11.6 na na 

Beef 45 56 84 109 -12.4 2.6 22.7 37.9 

Pork 81 58 73 69 23.6 -4.6 37.1 15.0 

Poultry 109 69 91 175 26.3 11.8 24.5 25.4 
a
 Deviation, measured in NRA percentage points, is computed as the absolute value of (residual – 

trend NRA) where national trend NRA in each of the two sub-periods is obtained by ordinary least 

squares linear regression of the national NRA on time. 
b
 Estimates shown are an unweighted average 

of national NRA deviations each year, averaged over the number of years in each period. 

 

Source: Authors‟ compilation based on NRAs from Anderson and Nelgen (2012b). 

 

The average deviation from trend NRA is more than one-tenth higher in the 

latter two decades than in the earlier two decades in just as many cases as it is more 

than one-tenth lower. This suggests the tendency for each country to alter its 
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individual product NRAs from year to year around their long-run trend has not 

diminished, despite the trade-related policy reforms that began in many countries in 

the 1980s. Nor is there much difference as between developing and high-income 

countries. Notice too that the deviations are non-trivial: except for rice in high-

income countries, the average deviation is well above the mean NRA for each 

product (which is reported in the right-hand half of Table 3). 

 

 

(d) How different are trade restrictions in periods of international 

price spikes? 

 

We move now to a closer examination of periods of extreme spikes in international 

food prices. The only such periods prior to 2008 in the World Bank‟s distortions 

database are those around 1974 (an upward price spike) and in 1986 (a downward 

price spike).  

In Table 4 we focus on the annual average nominal assistance coefficient 

(NAC = 1 + NRA/100)
9
 in the spike year plus the two years each side of it, relative 

to the longer period either side of each spike period. The expectation is that the NAC 

would be lower in the upward spike periods than in the average of the two adjoining 

longer non-spike periods, and conversely for the downward spike period around 

1986. That is indeed what is evident in Table 4, where the spike periods are shown in 

bold italics and the percentage change in their average NACs from the prior non-

spike period are shown in the lower half of the table. 

                                                 
9
 The national NACs are averaged across countries without using weights, so that each polity is 

treated as an equally interesting case. The aggregate estimates therefore differ from those reported for 

country groups in Anderson (2009 and 2010), where production weights are used to calculate NRA 

averages (and consumption weights for CTE averages). 
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Table 4: Average annual NACs
a
 and percentage changes in them, key crops, developing and high-income countries, 1965 to 2010 

(1 + NRA/100) 

(a) Average annual NACs (1 + NRA/100) 

 Developing countries High-income countries 

  

1965-

1972 
1972-

1976 

1976-

1984 
1984-

1988 

1988-

2006 
2006-

2009 

1965-

1972 
1972-

1976 

1976-

1984 
1984-

1988 

1988-

2006 
2006-

2010 

            

Rice  0.97 0.91 1.02 1.27 1.29 1.14 1.23 1.07 1.37 2.37 2.19 1.25 

Importers 1.06 0.99 1.09 1.35 1.34 1.20 1.85 1.70 2.28 4.20 4.84 1.71 

Exporters 0.76 0.65 0.78 1.02 1.13 0.87 0.99 0.81 1.01 1.92 1.50 1.03 

Wheat  1.10 0.90 1.10 1.18 1.19 1.05 1.37 0.91 1.38 1.95 1.43 1.06 

Importers 1.12 0.89 1.09 1.18 1.23 1.07 1.41 0.90 1.46 2.09 1.71 1.38 

Exporters 1.01 0.94 1.24 1.36 0.91 0.97 1.20 0.97 1.08 1.46 1.18 0.99 

Maize  1.09 0.99 1.03 1.13 1.07 1.08 1.39 1.22 1.36 1.60 1.34 1.07 

Soybean  1.20 0.99 1.19 1.27 1.45 1.45 0.97 1.00 1.45 1.93 1.22 1.03 

Sugar  1.39 0.78 1.10 1.49 1.37 1.42 2.96 1.17 2.21 3.25 2.29 1.55 

       1.23 1.07 1.37 2.37 2.19 1.25 

(b) Percentage change in NAC from previous non-spike period 

 1972-1976 1984-1988 2006-2009 1972-1976 1984-1988 2006-2010 

Rice importers -6 24 -10 -8 84 -65 

Rice exporters -14 31 -23 -18 90 -32 

Wheat importers -21 9 -13 -37 44 -19 

Wheat exporters -6 9 6 -20 36 -16 

Maize  -9 10 1 -12 18 -20 

Soybean  -18 7 0 4 33 -15 

Sugar  -44 35 3 -60 47 -32 

 
a 
Unweighted average of national NACs each year, averaged over the number of years in each period. 

Source: Authors‟ calculations based on updated NRA estimates from Anderson and Valenzuela (2008). 
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Looking more closely at rice and wheat, and their NAC estimates for the 

period since 2004 when their international prices were gradually rising before 

spiking in mid-2008 and late 2010, they too are lower than in the preceding 1988-

2006 non-spike period. In both country groups, the proportional extent to which the 

rice NACs were lowered is greater in the recent period than in the 1970s‟ spike 

period. For the case of wheat, they react to a slightly smaller extent in the recent 

price spike compared to the first covered price spike period and compared to the 

reaction of the high-income country group. The proportional changes in NACs for all 

focus countries for maize, soybean and sugar are slightly lower than in the 1974 price 

spike period.   

 

(e) Do food-deficit countries vary their trade restrictions more than 

food-surplus countries? 

 

Evidence on whether food-exporting and food-importing countries both alter their 

trade restrictions in offsetting ways is easiest to see in periods of extreme price 

spikes. NACs before and during the three price spike periods in our dataset are 

shown in Table 4.  

Part (b) of that table reveals that for both rice and wheat, exporting and 

importing countries do indeed alter their NACs in the same direction, reducing them 

when prices spike up, raising them when international prices slump. The changes are 

somewhat larger for importers in the case of wheat and for exporters for rice (except 

for high-income countries in the most recent price spike period). The reactions of 

both groups, exporters and importers, are non-trivial and thus tend to offset each 
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other‟s efforts to avoid transmitting the international price shock to their home 

markets. These changes can be seen on an annual basis in the first pair of rows in 

Table 5 not only for rice and wheat but also for all covered agricultural products. 

 

(f) Do developing countries vary their trade restrictions more than 

high-income countries? 

 

Historically, governments in developing countries have tended to discriminate 

against farmers and in favour of food consumers whereas in high-income countries 

they have tended to do the opposite (Anderson 2009). 

That suggests in developing countries consumers are more likely to be 

protected from an upward price spike than producers would be from a downward 

spike in international prices, and conversely in high-income countries. Assuming the 

CTE is the same as the NRA (that is, only border distortions matter), that in turn 

might lead one to expect the percentage change in the NAC to be less for developing 

countries and more for high-income countries in the 1980s downturn period than in 

the two upward spike periods. That indeed is what is shown for all cases reported in 

the bottom part of Table 4 for high-income countries, and is also evident in the cases 

of rice and wheat illustrated in Figure 4(a), much stronger in the downwards spike 

period than in the upwards spike periods. When the developing country group was 

subdivided into low- and middle-income countries (not shown in the table), the 

expected result for rice and wheat held true for three-quarters of the cases. 
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Table 5: Annual NACs (1 + NRA/100) for rice, wheat and all farm products, by country group, 1972 to 2010 

(a) Rice 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

World importers 1.37 1.03 0.75 1.07 1.17 1.45 1.61 1.62 1.64 1.49 1.57 1.41 1.36 1.19 1.20 1.45 

World exporters 0.87 0.62 0.56 0.73 0.88 1.11 1.31 1.58 1.79 1.66 1.01 0.97 1.03 0.99 0.86 1.01 

High-income 

countries 1.29 0.95 0.77 1.07 1.26 1.70 1.97 2.53 2.84 2.82 1.60 1.38 1.24 1.26 1.17 1.23 

Developing countries 1.11 0.83 0.64 0.91 1.03 1.24 1.37 1.28 1.29 1.15 1.29 1.26 1.22 1.04 1.03 na 

   Asia  1.15 0.84 0.58 0.89 1.02 1.26 1.42 1.35 1.46 1.25 1.23 1.20 1.05 0.81 0.90 na 

   Africa 1.10 0.84 0.66 0.99 1.06 1.21 1.17 1.16 1.29 1.12 1.12 1.16 1.25 1.05 0.91 na 

   Latin America 1.05 0.81 0.75 0.82 0.96 1.27 1.65 1.34 0.90 0.96 1.57 1.45 1.47 1.40 1.36 na 

(b) Wheat 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

World importers 1.09 0.73 0.76 0.96 0.93 1.28 1.46 1.77 2.07 1.80 1.40 1.37 1.09 1.05 1.25 1.25 

World exporters 1.14 0.88 0.83 0.97 0.98 1.17 1.19 1.71 1.70 1.41 0.98 1.00 0.97 0.98 1.00 1.00 

High-income 

countries 1.10 0.79 0.80 0.92 0.94 1.42 1.65 2.13 2.46 2.10 1.17 1.14 1.03 1.02 1.07 1.06 

Developing countries 1.10 0.72 0.74 1.01 0.95 1.06 1.09 1.22 1.33 1.20 1.14 1.11 1.00 0.96 1.11 na 

   Asia  1.35 0.80 0.89 1.21 1.01 1.20 1.20 1.28 1.42 1.46 1.03 1.13 0.99 0.79 1.14 na 

   Africa 0.99 0.73 0.64 0.87 0.84 0.92 0.91 1.20 1.38 1.11 1.27 1.18 1.06 1.12 1.16 na 

   Latin America 1.02 0.63 0.72 0.96 1.07 1.14 1.27 1.20 1.16 1.09 1.04 1.03 0.93 0.91 1.03 na 

(c) All covered farm products 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

World importers 1.51 1.31 1.23 1.40 1.60 1.73 1.88 2.06 2.24 1.88 1.56 1.43 1.37 1.28 1.30 1.21 

World exporters 0.95 0.83 0.81 0.87 0.80 0.86 1.00 1.17 1.16 1.05 1.15 1.12 1.14 1.08 1.07 1.07 

High-income 

countries 1.46 1.34 1.26 1.40 1.61 1.77 1.91 2.19 2.37 1.97 1.41 1.32 1.28 1.21 1.19 1.15 

Developing countries 1.02 0.88 0.86 0.95 0.93 0.99 1.09 1.10 1.11 1.05 1.23 1.18 1.17 1.11 1.15 na 

   Asia  1.30 1.04 0.98 1.09 1.16 1.29 1.45 1.46 1.42 1.36 1.45 1.50 1.37 1.21 1.38 na 

   Africa 0.90 0.80 0.78 0.83 0.80 0.80 0.85 0.90 0.97 0.91 1.16 1.08 1.10 1.07 1.04 na 

   Latin America 1.01 0.92 0.92 1.08 1.06 1.10 1.28 1.16 1.03 0.99 1.04 1.03 0.93 0.91 1.03 na 
a 
Unweighted average of national NACs.  

Source: Authors‟ calculations based on updated NRA estimates from Anderson and Nelgen (2012b). 
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Such comparisons of period averages are blunt, however, because the 

averages hide a lot of year-to-year variation. A more-precise picture of the annual 

changes in the first half of the price spike periods can be seen in Table 5. It shows 

that the decline in NACs was more gradual in the recent price surge period than it 

was in the 1970s when all the change was in 1973 for wheat and in 1973 and 1974 

for rice (whose harvest dates are less concentrated around the end of the year than are 

those for wheat). Because of that faster price change in the 1970s, the magnitude of 

the annual NAC changes was greater then, than in the recent period to 2008. 

The rice NACs over the 1972-74 period fell by more than two-fifths for both 

high-income and developing countries. The NAC falls for wheat were not as severe 

as for rice, but were still substantial at more than one-quarter for high-income 

countries and nearly one-third for developing countries. The extent of annual decline 

in the NACs in the most recent price spike is slightly less than in the 1970s except 

for high-income wheat, and not quite as rapid: between 2005 and 2008 the NAC for 

rice fell 22 percent for high-income countries and 20 percent for developing 

countries, and for wheat it fell around 15 percent for both high-income and 

developing countries (calculated from Table 5). That slightly smaller and slower 

decline also is consistent with the fact that there were smaller and slower 

proportionate rises in the international prices of those cereals in 2005-08 than in the 

early 1970s. 

  



 

73 

 

Figure 4: Changes in NACs for rice and wheat,
a
 high-income and developing 

countries, and world exporters and world importers, 1972-74, 1984-86, and 2005-08 

(percentage changes in weighted averages of national NACs)
a 

 

(a) High-income and developing countries 

                   

 

(b) World exporters and world importers 

 

a 
Consumption weights are used in the first and third periods when international prices spiked 

upwards, and production weights in the mid-1980s period when prices spiked downwards.  

Source: Authors‟ compilation from Anderson and Nelgen (2012b). 
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Turning to all covered farm products (bottom segment of Table 5), the NAC 

for developing countries fell by 13 percent in the first two years before rising by less 

than that amount in the subsequent two years of the 1970s‟ spike period. The fall for 

high-income countries was almost the same (9 percent) but it more than recovered in 

the subsequent two years. As for the mid-1980s price slump period, the NAC rise for 

all farm products was larger for high-income countries and smaller for developing 

countries in1984-86 than the fall in 1972-74, consistent with the findings discussed 

above from Table 4(b) and Figure 4(a).  

 

(g) Do governments respond differently to upward versus downward 

price spikes? 

 

Table 6 offers a comparison between the mid-1980s, and the two upward price spike 

periods, of annual price changes in NACs. For rice, for wheat, and for all farm 

products there appears to be little difference in the extent of change in NACs in the 

mid-1980s and their extents of change in the two upward price spike periods.  

Table 6 also suggests there is little difference not only in the magnitude but also 

in the timing of the responses of food-importing and food-exporting countries. That 

is the case not only for rice and wheat but also for all products included in the World 

Bank‟s database, shown in part (c) of Table 6.  
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Table 6: Annual changes in NACs, by country group, 1972-74, 1984-86, and 2005-10 

(percent) 

(a) Rice 

 
1972/73 1973/74 1984/85 1985/86 2005/06 2006/07 2007/08 2008/09 2009/10 

World exporters -29 -10 18 20 -3 5 -3 -13 18 

World importers -24 -27 11 1 -10 -4 -13 1 21 

High-income countries -26 -19 16 29 -14 -10 -1 -7 5 

Developing countries -25 -23 10 -7 -2 -3 -15 -1 na 

 

(a) Wheat 

 
1972/73 1973/74 1984/85 1985/86 2005/06 2006/07 2007/08 2008/09 2009/10 

World exporters -22 -6 2 43 2 -3 1 2 0 

World importers -33 4 14 21 -3 -20 -4 19 0 

High-income countries -28 1 17 29 -3 -10 -1 4 -1 

Developing countries -34 3 3 12 -2 -11 -3 16 na 

 

(a) All farm products 

 
1972/73 1973/74 1984/85 1985/86 2005/06 2006/07 2007/08 2008/09 2009/10 

World exporters -12 -3 15 17 -2 1 -5 -1 0 

World importers -13 -6 9 9 -8 -4 -7 2 -7 

High-income countries -9 -6 8 15 -6 -3 -5 -1 -4 

Developing countries -13 -3 10 1 -4 -2 -4 3 na 

 
a 
Unweighted averages of national NACs changes. 

 

Source: Authors‟ calculations based on updated NRA estimates from Anderson and Nelgen (2012b).
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(h) How much do the various trade measures contribute to NRA 

changes? 

 

The NRAs have been decomposed in Table 7 into the various border measures plus 

domestic measures for developing and high-income countries, for all products 

covered by the World Bank‟s database, following the methodology in Croser and 

Anderson (2011). The annual estimates are shown for the upward spike period of 

1972-76 and the downward spike period of 1984-88. Export restrictions were the 

dominant instrument for developing countries in both those periods, becoming more 

and then less important in the upward spike period of 1972-76 (when import tariffs 

were lowered and then raised), and conversely in the downward spike period of 

1984-88. 

In high-income countries there are virtually no taxes or other restrictions on 

exports, but the component of their NRAs due to export subsidies, as one would 

expect, have followed the same path as dominant import tariffs over those spike 

periods: U-shaped during the upward spike, inverted U-shaped in the downward 

spike.The bolded rows of Table 7 (showing the NRAs from border measures and the 

aggregate NRAs which include also domestic producer taxes and subsidies) reveal 

that border measures account for the vast majority (recently decreasing in high-

income countries) of the distortions to producer prices in both subsets of countries. 

In Table 8 the decomposition by instrument for those two previous spike 

periods is reported in terms of instrument welfare reduction and trade reduction 

indexes (ITRIs and IWRIs), again following the methodology in Croser and 

Anderson (2011).  
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Table 7: Contributions to Total Agricultural NRA
a
 from Different Policy Instruments, by Region, 1972-76, 1984-88 and 2005-10, % 

(a) Developing countries ‘72 ‘73 ‘74 ‘75 ‘76 ‘84 ‘85 ‘86 ‘87 ‘88 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 

Border measures                 

Import tax equivalent 22 2 2 8 6 7 7 8 9 8 4 4 1 1 -1 na 

Export subsidies 4 0 0 1 1 1 1 1 1 1 2 3 1 2 -2 na 

Export tax equivalent -26 -18 -24 -22 -9 -20 -10 -14 -19 -22 -3 -3 -4 -7 5 na 

Import subsidy equivalent -6 -5 -5 -2 -1 -1 -1 -1 -1 -2 0 -1 -1 -1 1 na 

ALL BORDER MEASURES -22 -21 -28 -16 -4 -14 -3 -6 -10 -15 4 4 -1 -6 3 na 

TOTAL NRA(incl. domestic 

measures) 3 -14 -29 -17 -2 -15 -2 -5 -9 -13 4 4 -1 -6 3 na 

(b) High-income countries ‘72 ‘73 ‘74 ‘75 ‘76 ‘84 ‘85 ‘86 ‘87 ‘88 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 

Border measures                 

Import tax equivalent 24 17 14 20 29 33 34 51 50 43 13 11 8 0 0 0 

Export subsidies 3 2 1 2 1 2 4 7 7 5 1 1 1 0 0 0 

Export tax equivalent 0 -1 0 0 0 0 -1 0 0 0 0 0 0 0 0 0 

Import subsidy equivalent -1 -3 -3 -1 -1 0 0 0 0 0 0 0 0 0 0 0 

ALL BORDER MEASURES 26 15 11 21 29 35 37 57 57 47 15 12 9 1 0 0 

TOTAL NRA(incl. domestic 

measures) 28 17 12 22 31 45 52 71 70 59 33 28 23 20 23 19 

a
 All entries have been generated by dividing the producer subsidy equivalent of all (including domestic price, non-product-specific and „decoupled‟) measures by 

the total agricultural sector‟s gross production valued at undistorted prices.  

Source: Anderson and Nelgen (2012b). 
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Table 8: Contributions to total agricultural welfare and trade reduction indexes (WRIs and TRIs) from different policy instruments, 

developing and high-income countries, 1965-2010 

(percent) 

 

(a) WRI 

 

 
Developing 

countries 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

M tax eq 12 15 4 3 11 13 12 12 17 19 17 13 11 6 6 6 3 3 na 

X tax eq 19 16 31 34 28 18 23 30 22 28 33 32 10 3 5 11 12 9 na 

M subsidy eq 3 4 8 7 3 2 4 2 2 1 2 2 2 1 1 2 2 3 na 

All (incl. 

domestic) 

measures 38 41 47 55 53 38 51 60 46 53 59 51 29 13 17 24 23 21 na 
 

 

High-income 

countries 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

M tax eq 49 40 26 25 39 55 60 62 65 88 101 74 51 26 18 16 1 1 1 

X subsidies 7 6 3 1 3 3 4 4 7 11 11 7 5 2 5 5 1 0 0 

All (incl. 

domestic) 

measures 58 48 35 32 42 62 67 69 78 111 118 84 60 35 24 21 9 4 4 
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(b) TRI 

 

 
Developing 

countries 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

M tax eq 9 13 3 2 10 11 9 10 13 14 16 11 9 4 5 5 2 2 na 

X tax eq 19 15 29 32 26 17 22 28 20 26 32 30 9 3 5 11 12 9 na 

M subsidy eq -3 -3 -8 -7 -3 -2 -4 -2 -2 -1 -2 -2 -2 -1 -1 -2 -2 -3 na 

All (incl. 

domestic) 

measures 24 21 32 75 91 51 98 162 108 129 155 159 61 23 19 60 63 32 na 
 

 

 

High-income 

countries 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

M tax eq 36 30 21 17 25 36 38 41 42 62 61 52 36 17 13 10 0 1 1 

X subsidies -4 -4 -2 -1 -2 -2 -3 -3 -5 -8 -8 -6 -3 -1 -1 -1 0 0 0 

All (incl. 

domestic) 

measures 31 25 16 13 22 33 34 37 37 54 55 48 33 15 12 9 0 1 0 
 

 

 

 

Source: Authors‟ calculations based Anderson and Croser (2009) and Anderson and Nelgen (2012b). 
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The ITRI (IWRI) is defined as the ad valorem trade tax rate for a particular 

policy instrument which, if applied uniformly across all tradable agricultural 

commodities in a country, would generate the same reduction in trade volume (or 

same economic welfare loss) as the actual cross-product structure of NRAs and 

CTEs for that instrument in that country subset. Table 8 reveals that those indexes, 

after tracing a U-shape or inverted U-shape during a spike period, tend to return to 

the pre-spike period average within two years after the peak of the spike. 

 

(i) How successfully do national governments stabilize their domestic 

markets? 

 

How successfully has policy action reduced instability in domestic relative to 

international markets for farm products?  

Three statistical indicators can help answer this question, following Schiff 

and Valdés (1992): the standard deviation around the sample mean of the domestic 

price relative to that for the border price, the coefficient of variation (the standard 

deviation divided by the sample mean) of the domestic price relative to that for the 

border price, and the Z-Statistic as a measure of the average deviation of the price 

from its value in the preceding period (annual price change). The Z-statistic is 

defined as the square root of the average squared deviation of the price from its value 

lagged one year (or of the first difference of the price): 
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The Z-statistic gives a better indication of the producer‟s concern. Farmers 

are more likely to be concerned with price deviations from previous year prices than 

with deviations from the sample mean. The SD and Z-statistic are directly 

comparable as one measures the deviation from the sample mean and the other from 

the value in the preceding period. The Z-statistic captures more accurately persistent 

annual price volatility that might be masked in a measure of the SD
10

 and gives a 

better measure of relative stability.  

A ratio of less than 100 percent means domestic prices are more stable than 

international prices in terms of each measure. It is expected for the domestic prices to 

be more stable than international prices across all products. 

Table 9 provides the average of each of these three relative indicators for 

various developing country regions, for high-income countries, and for the full 

sample of 82 countries, for the periods 1955-1984 and 1985-2010 (that is, before and 

following the major economic policy reforms that began for many countries in the 

mid-1980s). Note that there is little difference between the two periods‟ indicators, at 

least for high-income countries and globally. Among the developing country regions 

the numbers are between two-thirds and four-fifths for Asia, quite close to one for 

Latin America, and close to or slightly above one for Africa. That is, while 

interventions in developing Asia were severe enough to provide some insulation, in 

Africa they were such (perhaps for reasons of poor policy timing) as to possibly even 

de-stabilize domestic markets. Taken together, the indicators for the world as a 

whole suggest that market interventions by governments appear to have had very 

                                                 
10

 Schiff and Valdés (1992) provide an example: assume p1=100 for ten periods and then rises to 200 

for ten additional periods, whereas p2 varies annually from 100 to 200. Both series have the same 

mean of 150 and they have the same SD of 50. The p1 series has a much smaller Z-statistic however 

(Z=23 for p1t and Z=100 for p2t).  
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little impact in preventing domestic market prices from gyrating less than prices in 

international markets. As mentioned above, such an outcome is shown by Martin and 

Anderson (2011) to indeed be possible when food-exporting and food-importing 

countries both alter their trade restrictions in offsetting ways when prices move away 

from trend. 

 

Table 9: Relative stability
a
 of domestic producer and border prices of all covered 

agricultural products, 1955-84 and 1985-2010 

  1955-1984 1985-2010 

Africa SDd/SDb 0.88 1.21 

 CVd/CVb 1.06 1.18 

 Zd/Zb 0.80 1.15 

    

Developing Asia SDd/SDb 0.67 0.98 

 CVd/CVb 0.70 0.96 

 Zd/Zb 0.75 0.85 

    

Latin America SDd/SDb 0.84 0.97 

 CVd/CVb 0.96 1.01 

 Zd/Zb 0.61 1.01 

    

All developing countries SDd/SDb 0.73 1.01 

 CVd/CVb 0.80 0.97 

 Zd/Zb 0.74 0.91 

    

High-income countries SDd/SDb 1.26 1.34 

 CVd/CVb 0.94 0.95 

 Zd/Zb 1.11 1.12 

    

All focus countries SDd/SDb 1.02 1.14 

 CVd/CVb 0.88 0.98 

 Zd/Zb 0.97 1.01 
a
 SDd/SDb is the standard deviation of the domestic producer price relative to that for the border 

price, CVd/CVb is the coefficient of variation (the standard deviation divided by the sample mean) of 

the domestic producer price relative to that for the border price, and Zd/Zb is the Z-Statistic (defined 

in equation (10) of the text) of the domestic producer price relative to that for the border price. 

 

Source: Authors‟ estimates based on prices compiled by Anderson and Nelgen 

(2012b). 



83 

 

(j) Summary of empirical evidence 

 

The above empirical findings can be summarized as follows: 

 Product NRAs are significantly negatively correlated with fluctuations 

around trend in the product‟s international price, with little more than half the 

movement in international food prices being transmitted to domestic markets 

within the first year; 

 That insulation tendency appears to be no less in the two decades following 

the trade-related policy reforms that began in the mid-1980s than it was in the 

previous two decades; 

 NACs were substantially lower in the two upward price spike periods, and 

higher for the downward price spike period around 1986, than in adjacent 

non-spike periods, with both export and import measures contributing to that 

finding; 

 The extent and speed of NAC changes in each spike period are similar for 

food-exporting and food-importing countries, suggesting both types of 

countries actively insulate their domestic market from international food 

prices spikes; 

 The extent and speed of the annual NAC changes during an upward price 

spike was greater in the early 1970s than in the recent period to 2008, 

consistent with the fact that international food prices rose proportionately less 

per year in the latter period; 

 The percentage change in the NAC was less for developing countries and 

more for high-income countries in the mid-1980s‟ downward price-spike 



 

 

84 

 

period than in the two upward spike periods, suggesting that in developing 

countries consumers are more likely to be protected from an upward price 

spike than producers would be from a downward price spike, and conversely 

in high-income countries;  

 Border measures account for the vast majority of the distortions to producer 

prices in both high-income and developing countries, and in both agricultural-

exporting and agricultural-importing countries; and 

 Governments appear to have had very little impact in preventing domestic 

market prices from gyrating less than prices in international markets for 

agricultural products. 

The behavior of policy makers indicated by those estimates is so similar to 

that indicated by past responses to price spikes that tentative policy implications can 

now be drawn with reasonable confidence, pending the availability of a more-

comprehensive update of distortion estimates and more-elaborate statistical analysis 

of them. 

 

D. Policy implications 

 

Trade policy interventions are varied in response to international food price spikes to 

achieve various stated or hidden objectives of governments. The most commonly 

stated one in developing countries in the case of upward price spikes is to ensure 

domestic food security for consumers, that is, to have adequate supplies at affordable 

prices for all domestic households. Related stated objectives are to reduce 

inflationary or balance of payments pressures from an upward price spike, but those 
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concerns could be better handled via monetary or exchange rate policies, 

respectively. As for downward price spikes, the commonly stated objective of 

altering a country‟s trade barriers is to protect poor farmers from income losses. 

Corden (1997, pp. 72-76) suggests the pattern of intermittent border 

interventions, aimed at lowering the hurt to those adversely affected by an external 

shock even though it harms those helped by the shock and the overall economy, 

implies a conservative social welfare function. A more formal model of loss-averting 

reactions of governments, based on utility theory, has been developed by Freund and 

Özden (2008), building on the pioneering lobbying model of Grossman and Helpman 

(1994).
11

 Helpful though this may be in explaining why governments intervene, more 

work is needed to explain why governments attempt to provide loss-averting 

assistance by varying their trade restrictions rather than via more-direct and thus 

more efficient domestic policy instruments.
12

  

 Traditional national government trade policy reactions to food price spikes 

are undesirable also because, collectively, they are not very effective in stabilizing 

domestic prices, and not least because they add to international price volatility by 

reducing the role that trade between nations can play in bringing stability to the 

world‟s food markets. That adverse aspect will become ever more important as 

climate change increases the frequency of extreme weather events. The larger the 

number of countries insulating their domestic markets, the more other countries 

perceive a need to do likewise, exacerbating the effect on world prices such that even 

greater changes in trade barriers are desired by each nation – both exporters and 

                                                 
11

 See also Thompson et al. (2004), Tovar (2009) and Martin and Anderson (2011). 
12

 Even if the policy objective was explicitly to reduce food import dependence, Nettle, Britten-Jones 

and Anderson (1987) show that trade policy alone is second best to an import tariff plus a tariff-

funded production subsidy. 
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importers. They also transfer welfare between food-surplus and food-deficit 

countries, and may even add to rather than reduce poverty.  

 The above suggests there is considerable scope for improvement in national 

policy responses to price spikes, and for new multilateral initiatives. 

 

(a) Scope for improved national policy responses 
 

An additional justification sometimes given for price-stabilizing intervention in poor 

countries is that credit markets are under-developed, or inefficient because of local 

monopoly lenders, so low-income consumers and producers have difficulty 

smoothing their consumption over time as prices fluctuate. If that is the case, the 

first-best policy response would be to improve the credit market. The same is true for 

markets for futures and options (Sarris, Conforti and Prakash 2010). More generally, 

where domestic markets are underdeveloped, there can be a high payoff from 

investing more in efficient institutional arrangements (for such things as contract 

enforcement and market information services) and in infrastructure (transport, 

communications), as well as ensuring a level playing field in terms of incentives 

(Byerlee, Jayne and Myers 2006). Holding national public grain stocks is more 

problematic, not only because it crowds out private stockholding but also because 

bureaucrats are typically less likely than private firms to buy and sell optimally. 

A price spike is but one of many situations in which an economic change 

disadvantages some households. There is a strong case for developing better social 

safety net policies that can offset the adverse impacts of a wide range of different 

shocks on poor people – net sellers as well as net buyers of food – without imposing 

the costly by-product distortions that necessarily accompany n
th

-best trade policy 
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instruments. A program of targeted income supplements to only the most vulnerable 

households, and only while the price spike lasts, is possibly the lowest-cost 

intervention. It is often claimed that such payments are unaffordable in poor 

countries, but recall that in half the cases considered above, governments reduce 

their trade taxes, so even that intervention is a drain on the finance ministry‟s budget. 

Moreover, the information and communication technology revolution has made it 

possible for conditional cash transfers to be provided as direct assistance to even 

remote and small households, and even to the most vulnerable members of those 

households (typically women and their young children – see, e.g., Fiszbein and 

Schady (2009), Adato and Hoddinott (2010) and Skoufias, Tiwari and Zaman 

(2010)). 

 

(b) Scope for new multilateral initiatives 
 

Clearly there is scope for governments to multilaterally agree to stop intermittently 

intervening in these ways. The World Trade Organization (WTO) is the most 

obvious place to seek restraints on variable trade restrictions. Indeed one of the 

original motivations for the Contracting Parties to sign the GATT (WTO‟s 

predecessor) was to bring stability and predictability to world trade. To date the 

membership has adopted rules to encourage the use of trade taxes in place of 

quantitative restrictions on trade (Article IX of the GATT), and has managed to 

obtain binding commitments on import tariffs and on production and export subsidies 

as part of the Uruguay Round Agreement on Agriculture. However, those bindings 

have been set well above applied rates by most countries, leaving great scope for 

varying them without dishonoring those legal commitments.  
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In the current Doha round of WTO negotiations there are proposals to phase 

out agricultural export subsidies as well as to bring down import tariff bindings, both 

of which would contribute to global economic welfare and more-stable international 

prices for farm products. At the same time, however, developing countries have 

added to the WTO‟s Doha agenda a proposal for a Special Safeguards Mechanism 

(SSM) that would allow those countries to raise their import barriers above their 

bindings for a significant proportion of agricultural products in the event of a sudden 

international price rise or an import surge. This is the opposite of what is needed by 

way of a global public good to reduce the frequency and amplitude of food price 

spikes (Hertel, Martin and Leister 2010).  

Moreover, proposals to broaden the Doha agenda to also introduce disciplines 

on export restraints have struggled to date to gain traction.
13

 This reflects the facts 

that traditionally the demandeurs in WTO negotiations have been dominated by 

interests seeking market access, and that upward price spikes are infrequent. Yet the 

above analysis reveals the need for symmetry of treatment of export and import 

disciplines.  

Could greater supply assurances from food-surplus countries, in the form of 

stronger disciplines on export restrictions, provide a Doha breakthrough? Potentially 

it could reduce the need for an SSM, which has been one of the more contentious 

issues in the Doha talks and the one that triggered their suspension in mid-2008. But 

more than that, it could reduce the concerns food-deficit countries have over relying 

on food imports in general, thereby increasing the chances of lowering not only the 

                                                 
13

 A proposal by Japan in 2000, for example, involved disciplines similar to those on the import side, 

with export restrictions to be replaced by taxes and export taxes to be bound. A year later Jordan 

proposed even stronger rules: a ban on export restrictions and (as proposed for export subsidies) the 

binding of all export taxes at zero.  
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variance of but also the mean NRAs of those countries. Strong opposition to the 

inclusion of this item on the Doha Development Agenda has come from several 

food-exporting developing countries, led by Argentina (whose farm exports have 

been highly taxed since its large currency devaluation at the end of 2001). 
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Abstract 

 

Import barriers are often raised during turbulent times, as governments worry about 

immediate domestic concerns such as unemployment. The recent global financial 

crisis, however, was accompanied by an exogenous upward spike in the international 

price of food, which led some countries to raise export barriers, thereby exacerbating 

both the price spike and the international welfare transfer associated with that change 

in the terms of trade. As in previous price spike periods, that response by food-

exporting countries was accompanied by a lowering of import restrictions by food-

importing countries, further exacerbating the international price spike. This paper 

provides new evidence up to 2010 on the extent of the change in domestic relative to 

international prices in both groups of countries, compares it with responses during 

two previous food price spike periods, and concludes that there is a need for stronger 

WTO disciplines on export as well as import restrictions so as to limit the extent to 

which beggar-thy-neighbor government responses to international price spikes (up or 

down) exacerbate those shocks. 
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How much do trade restrictions contribute to international 

price spikes? 

A. Introduction 
 

Within a year of the onset of the global financial crisis (GFC) in 2008, and again 

since then, concerns have been expressed that protectionist forces were leading to 

beggar-thy-neighbor increases in trade restrictions (Evenett 2009, 2010). Such policy 

responses could exacerbate the crisis, not least through lowering the demand for and 

hence prices received by exporters of affected tradable goods. Yet at the same time 

as demand was shrinking for manufactures and services, international prices of food 

and fuel spiked upwards in 2008, having risen steadily in the previous three or four 

years. They fell back somewhat in 2009, but rose to near-record highs again in 2010-

11 (Figure 1). Evidently there has been a different dynamic affecting these goods 

than that affecting the markets for non-primary products in recent years.  

 

Figure 1: International prices for food and energy raw materials, 1960 to 2011 

(current US dollars, 2011 to October only) 

 

 

Source: World Bank (2011).  
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The upward spike in the international price of food led some countries to 

raise export barriers, thereby exacerbating both the price spike and the international 

welfare transfer associated with that change in the terms of trade. Those restrictions 

on food exports received much publicity in the mass media, and in international fora 

including the G20 (FAO et al. 2011). What has received relatively little publicity, 

though, was a lowering of restrictions on food imports: the response by food-

exporting countries was accompanied by a reduction or suspension of import tariffs 

(and possibly some provision of import subsidies) by food-importing countries. That 

further exacerbated the spike in international food prices. Such beggar-thy-neighbor 

behavior of national governments is a concern for all trading nations, because it 

reduces the stability and predictability of trade opportunities and lowers the gains 

from trade (Jacks, O‟Rourke and Williamson 2011). It may also slow economic 

growth of primary-exporting countries. In addition, typically it is not even in the best 

economic interests of the intervening countries to so insulate their domestic markets, 

as there are almost always more-efficient instruments than trade measures to avert 

losses for politically significant interest groups. 

The key question this paper addresses is: How and to what extent have border 

restrictions on trade in farm products (a) altered during this recent period of rising 

food prices and (b) contributed to the price spikes?
14

 In addressing that question, the 

paper summarizes political economy explanations for that policy behaviour before 

examining the domestic and international market and welfare effects we should 

                                                 
14

 Fluctuations are to be expected in commodity markets subject to periodic supply or demand shocks, 

especially if an adverse supply shock or a surge in demand occurs when global stocks are at low levels 

and even more so if there are unanticipated changes in government storage activity (Deaton and 

Laroque 1992; Gouel 2011; Wright 2011; Carter, Rausser and Smith 2011). An analysis of why fuel 

prices spiked over the same period can be found in Turner, Farrimond and Hill (2011) and the 

references cited therein. 
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expect if many countries so intervene. It then provides new evidence up to 2010 on 

the extent of the change in domestic relative to border prices in both grain-exporting 

and grain-importing countries, and compares it with evidence of responses during 

previous food price spike periods. Responses by both grain-importing and grain-

exporting countries are shown to be substantial, ensuring that each group (a) reduced 

the effectiveness of the other‟s domestic market stabilizing intervention effort while 

(b) exacerbating the international price spike. Upper-bound estimates of the extent to 

which those policy responses contributed to the spike in international prices are then 

provided. The paper concludes by exploring more-effective national policy options 

than trade measures for reducing the harm to key groups that are at risk of being hurt 

by such prices spikes, and new initiatives that might be undertaken multilaterally.  

 

B. Political economy causes of domestic market insulation 
 

Why do countries act unilaterally to insulate their domestic market from international 

food price fluctuations? To address that question, it is possible to draw on and adapt 

recent political economy theory by Freund and Özden (2008), who in turn built on 

the pioneering work of Grossman and Helpman (1994). They show how the 

preference for policies that insulate domestic prices from year-to-year changes 

around a desired level that differs from world prices can be specified in a welfare 

function.  

Corden (1997, pp. 72-76) suggests that pattern of intermittent border 

interventions implies a conservative social welfare function. An objective function 

that represents this type of preference has been suggested by Jean, Laborde and 
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Martin (2010) and is closely related to one developed by Freund and Özden (2008). 

That is, Jean et al.‟s model predicts that the higher the international price of food in 

any year relative to its long-run trend value, the lower will be the rate of distortion of 

domestic food prices that year, ceteris paribus. More than that, the key coefficient in 

their model is one minus the coefficient of price insulation in the international-to-

domestic price transmission equation estimated by Tyers and Anderson (1992). It 

suggests that such policy makers will adjust their rates of distortion to domestic food 

prices to partially offset deviations of international prices from their trend value.  

Even in the absence of generic national social safety nets, governments may 

be able to directly assist consumers when international prices spike upwards (or 

assist farmers when prices slump) at lower economic cost and more effectively than 

via altering their restrictions on trade. But if only trade measures are considered by 

policy makers to be the only feasible political instrument available to them, this 

would mean that when international food prices rise above trend, agricultural export 

restrictions will rise in food-exporting countries, and food import restrictions will be 

eased (or import subsidies introduced or raised) in countries that are net importers of 

food – and conversely when international food prices fall below trend.  

 

C. Economic effects of domestic market insulation  
 

An export tax or its equivalent lowers the domestic price below the border price of a 

tradable product such as grain (as does an import subsidy), whereas an import tax or 

its equivalent raises its domestic price above the border price (as does an export 

subsidy). Hence it is not surprising that governments, in seeking to protect domestic 
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consumers from an upward spike in international food prices, consider a change in 

trade measures as an appropriate response, since that raises the consumer 

subsidy/lowers the consumer tax equivalent of any such measure.  

 However, such domestic market insulation using trade measures is inefficient, 

possibly inequitable (it may even add to poverty), and – most importantly from a 

global viewpoint – not very effective in reducing domestic price instability. 

 

(a) Inefficient and possibly inequitable  
 

An import tax (or export subsidy) is the equivalent of a consumer tax and a producer 

subsidy, hence lowering it also reduces the extent to which the measure assists 

producers of the product in question. Likewise, since an export tax (or import 

subsidy) is the equivalent of a consumer subsidy and a producer tax, raising it not 

only helps consumers but also harms farmers. If farming is discouraged, the demand 

for labour on farms falls, and with it the wages of unskilled workers not only in farm 

jobs but also in non-farm jobs – and more so the more agrarian is the economy. Thus 

while poor households may benefit on the expenditure side from a measure that 

reduces the extent to which the price of food would otherwise rise, they could be 

harmed on the earnings side if they are sellers of food or suppliers of unskilled labor. 

Such trade policy responses therefore could add to rather than reduce poverty.
15

  

In the case of a small food-exporting country unable to influence its terms of 

trade, an increase in export restrictions is likely to reduce its national economic 

welfare, because such measures distort domestic production in addition to lowering 

                                                 
15

 Recent empirical studies provide numerous cases of where trade restrictions have added to or would 

add to poverty. See, for example, Warr (2005), Hertel and Winters (2006), Anderson, Cockburn and 

Martin (2010) and Aksoy and Hoekman (2010).  
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the consumer price of food.
16

 Trade measures are wasteful too if it is only the poorest 

consumers who need to be helped, since a trade measure affects all food consumers 

in the country.  

Conversely, in the case of opposite changes to trade measures aimed at 

protecting farmers from a spike downwards in international prices, it is consumers 

who are inadvertently harmed by such trade policy responses, and all producers 

rather than just the poorest are helped – and in proportion to their output, thereby 

adding to farm income inequality.  

 

(b) Moreover, not very effective  
 

Trade measures are not only inefficient at protecting a needy group from being 

harmed by a temporary shock to international food markets, they are also ineffective 

if many countries respond similarly. The ineffectiveness comes about because trade 

barriers of both food-exporting and food-importing countries often are altered in an 

effort to prevent the transmission of the international price shock. To see why this 

leads to ineffective outcomes, it is helpful to refer to Figure 2, which depicts the 

international market of food which involves, in a normal year, the excess supply 

curve (ESo) for the world‟s food-exporting countries and the excess demand curve 

for the world‟s food-importing countries (EDo). In the absence of any trade costs 

                                                 
16

 Variable trade restrictions can also affect long-term investments and hence economic growth rates. 

Williamson (2008) found evidence for this during the 19
th

 century. Drawing on a broad range of 

developing country case studies, Bevan Collier and Gunning (1990) and Collier, Gunning and 

Associates (1999) suggest that faster economic growth would result from allowing producers access to 

high prices in those rare occasions when they spike, rather than taxing it away. According to the 

evidence in their case studies, this is because governments have been more prone than farm 

households to squander the windfall either in poor investments or in extra consumption. 
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such as for transport, equilibrium would be at Eo with Qo units traded at international 

price Po. 

 

Figure 2: Effects of offsetting export barrier increases and import barrier reductions 

in the international market for food 

 
Source: Authors‟ depiction. 

 

Suppose there is an adverse season in some exporting countries at a time 

when global stocks are low, which shifts the excess supply curve leftwards to ES1. If 

there were no policy responses, the equilibrium would shift from Eo to E1 the 

international price and quantity traded across national borders would change from Po 

and Qo to P1 and Q1. However, if the higher price prompts governments to alter their 

trade restrictiveness, there will be additional effects. Consider three possible policy 

reactions. 
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First, suppose some of the food-exporting countries choose to impose an 

export tax. That would move the excess supply curve further to the left, say to ES2. 

This would move the equilibrium to E2 and raise the international price further, to P2, 

but the domestic price in those export-restricting countries would be Px which is 

below P1. Such a reaction thus provides partial insulation in those exporting countries 

from the initial exogenous shock to the international market. Furthermore, even if 

each of those countries is so small as to be unable to influence the international 

market, their combined actions reduce aggregate exports to Q2 and cause the 

international terms of trade to turn even further in their favor, because of the 

additional reduction in available supplies on the international market. That means, 

however, that food-importing countries face an even higher international price, at P2 

instead of P1. Whether economic welfare falls or rises in food-exporting countries 

depends on whether the national benefit from imposing (or increasing) their export 

restrictions more or less than offsets the gain from the terms of trade change when 

many exporting countries so act.
17

 

 Alternatively, suppose some protective food-importing countries were to 

reduce their barriers to food imports in response to the international price rising from 

P0 to P1. That would shift the excess demand curve to the right, say to ED‟. In that 

case the new equilibrium would be at E‟, involving Q‟ units traded at international 

price P‟, but it would provide partial insulation in those food-importing countries 

from the initial exogenous shock to the international market: their domestic price 

would rise by only MN instead of by ME‟ in Figure 2. However, the combined 

actions of those importing countries cause the international terms of trade to turn 

                                                 
17

 For a country with an export subsidy in place prior to the exogenous shock abroad, lowering that 

subsidy would improve that country‟s welfare. 
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even further against them, to the benefit of food-exporting countries‟ farmers but also 

to the detriment of consumers in those exporting countries who would have to pay P‟ 

for food. Whether economic welfare rises or falls in food-importing countries 

depends on whether the national benefit from reducing their import restrictions more 

or less than offsets the loss from the terms of trade change when many importing 

countries so act.  

The third and more-realistic possibility is that both country groups intervene, 

each seeking to at least offset the effect on their domestic price of the other country 

group‟s policy response. In that case, the more one group seeks to insulate its 

domestic market, the more the other group is likely to respond. One example of such 

actions is shown in Figure 2 involving the curves shifting to ES2 and ED‟, in which 

case the international price is pushed even higher to P3 while the domestic price in 

each country group would be lower by E3E1. That is, in that particular case the 

domestic price (and the quantity traded internationally, Q1) would be exactly the 

same as if neither country group‟s governments had altered their trade restrictions. 

The terms of trade would now be even better for the food-exporting country group, 

and even worse for food-importing countries. Aggregate global welfare would be the 

same as when neither country group so intervenes, but there would be a transfer from 

food-importing to food-exporting countries, via the terms of trade change, equal to 

areas P1E1E3P3.   

Conversely, if the exogenous weather shock was of the opposite sort (a 

bumper harvest) which even after purchases by stockholders depressed the 

international price, and if governments sought in that case to protect their farmers 
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from the full force of the price fall, the international price fall would be accentuated 

to the benefit of food-importing countries. 

Clearly, such attempted price insulation exacerbates international price 

volatility while doing little or possibly nothing to assist those most harmed by the 

initial exogenous weather shock. 

 

(c) How to estimate how much policy responses exacerbate 

international price spikes 

 

With the help of some simplifying assumptions, it is possible to estimate the extent to 

which government reactions contribute to any international food price spike. Martin 

and Anderson (2012) point out that this can be done by assuming a homogenous 

product whose global market equilibrium condition, assuming perfect competition 

and zero trade costs, is:  

(1) Σi (Si(pi)+vi)  -  ΣiDi(pi) = 0 

where Si is the supply in country i; pi is the country‟s domestic price; vi is a random 

weather-related exogenous production shift variable for that country; and Di is 

demand in country i (assumed to be not subject to shocks from year to year). Assume 

further that border measures are the only price-distorting policy intervention to be 

used, in which case we can define a single variable for the power of the trade tax 

equivalent, Ti = (1+ti) where ti is country i‟s rate of tax on trade.    

Totally differentiating equation (1), rearranging it, and expressing the results 

in percentage change form yields the following expression for the impact of a set of 
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changes in trade distortions on the international price p
*
, assuming the policy 

changes are independent of the exogenous supply shocks: 

(2)  p *  
 Hivi  i +   (Hi i- Gi i ).T

 
ii  

 (Gi i
- Hi i  i    

        

where      is the proportional change in the international price;     is an exogenous 

stochastic shock to output such as might result from above or below average weather; 

 i is the price elasticity of demand;  i is the price elasticity of supply; Gi is the share, 

at the international price, of country i in global demand; and Hi is the share of 

country i in global production. That is, the impact on the international price of a 

change in trade distortions by country i depends on the importance of that country in 

global demand and supply (Gi and Hi), as well as the responsiveness of its production 

and consumption to price changes in the country (as represented by  i and  i).  

If it is assumed that output cannot respond in the short run, and that inventory 

levels are low enough that stock adjustments have limited effect (as is typically the 

case in a price spike period – see Wright 2011), then  i=0. If one further assumes that 

the national elasticities of final demand for the product ( i) are the same across 

countries, then equation (2) reduces to: 

(3)               

which is simply the negative of the consumption-weighted global average of the sTi '
ˆ

, which we call       

 However, if the changes in trade restrictiveness are not independent of the 

exogenous supply (or any other) shocks, then  

(4)             + (      ),  
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from which it follows that R =       –     /(1 +     , where R refers to the rest of the 

influences on p*. In that case, and if the interaction term is distributed 

proportionately, the contribution of the changes in trade restrictiveness to the 

international price change, in proportional terms, is 
   

      
  

With these equations in hand, we now examine national estimates of annual 

NRAs, then price transmission elasticities over the entire time period, and then 

changes in restrictions when international prices spike severely.  

 

D. Evidence of food market insulation from world price 

fluctuations 

 

To provide systematic evidence of insulating behaviour by governments requires 

time series of estimates of annual changes in domestic and international prices for a 

representative set of commodities and countries.  

 

(a) Price data and indicators of price distortions 
 

Fortuitously, an ideal database has recently been compiled for the period just prior to 

the current global financial crisis. It provides, in a single source, a set of indicators of 

the extent to which price-distorting policies have altered annual average domestic 

producer and consumer prices of farm products away from their international price 

levels over the past half century (Anderson and Valenzuela 2008, with summary 

estimates in Anderson 2009). The original sample includes 20 high-income countries 

and 55 developing and transition countries that together account for all but one-tenth 
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of global agriculture, and the 75 most important products so as to cover around 70 

percent of the gross value of agricultural output in each focus country.  

Those Anderson and Valenzuela estimates go up to only 2004 for most 

developing countries and 2007 for high-income and European transition countries. 

We have therefore updated the estimates so as to be able to also assess recent 

changes in trade restrictions. These newest estimates are based, for  high-income 

countries (including those that recently acceded to the European Union), on the 

market price support component of the producer support estimates (PSEs) for each 

product to 2010 that are reported in OECD (2011), making sure they are comparable 

with the estimates to 2007 in Anderson and Valenzuela (2008). We have also added 

five more small high-income countries for the period 1986 to 2010, again based on 

OECD estimates. PSE estimates for several large developing countries are included 

in OECD (2011), in Appendix A to this thesis. For other developing countries, we 

updated the Anderson and Valenzuela estimates by making use of FAO and World 

Bank data sources for producer and border prices.
18

  

The key indicator used for present purposes is the national nominal rate of 

assistance to agricultural producers (NRA). The NRA is the percentage by which the 

domestic producer price exceeds the border price of like products at the same point 

                                                 
18

 Two more developing countries are added to the original Anderson and Valenzuela database, 

namely Israel (from OECD 2011) and Morocco (compiled by Ernesto Valenzuela from estimates in 

Tyner (2010) and updated by the present authors). The updated estimates for developing countries not 

included in OECD (2011) are available only to 2009 because that is the latest year on the FAO‟s 

producer price series; they are not as reliable as those based on the OECD‟s PSEs or the earlier 

estimates for developing countries in Anderson and Valenzuela (2008), for several reasons. One is 

that, to do the update promptly, producer prices reported to FAO had to be used for focus developing 

countries rather than more-nuanced prices available only in national statistical agencies. To minimize 

the errors this might introduce, the FAO producer prices in US current dollars were converted into an 

index set at 100 for the latest year available in Anderson and Valenzuela (2008) and the following 

years were updated using the changes in that index for each country through to 2009. Likewise, to 

overcome delays in obtaining export and import volumes and values, we create indexes set at 100 for 

the latest available year in Anderson and Valenzuela (2008) so as to be able to update the border 

prices using the changes in each of those indexes through to 2009.  
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in the value chain (that is, appropriately adjusted to include internal trade and 

processing costs).
19

 Hence the NRA is negative if producers receive less than the 

price would be for a like product in the absence of government intervention. Over the 

past half-century the NRA has been very highly correlated with the consumer tax 

equivalent (CTE),
20

 suggesting that most price-distorting interventions in national 

agricultural markets occur at the border, rather than in the form of domestic 

consumer or producer subsidies or taxes. Since part of our interest is in examining 

proportional changes in the NRA (and CTE), that can best be done by converting the 

NRA to a nominal assistance coefficient, where NAC = 1+NRA/100. This is 

especially so when some NRAs/CTEs are negative, in which case the NAC is 

between zero and one. 

A change in NRA may not require any policy action on the part of the 

government, but rather be part of the original policy design. For example, the use of 

specific rather than ad valorem rates of trade taxation or trade subsidization 

automatically ensures some insulation of the domestic market from international 

price changes, as does the use of quantitative restrictions on trade such as fixed 

import or export quotas or bans. Explicit formulae for varying the import or export 

duty according to international price movements also may be part of the policy 

regime. And in some cases explicit provisions for restricting or relaxing trade 

barriers in price spike periods also are part of some policy packages – even though 

they may lay dormant in all but extreme periods. In what follows such provisions 

                                                 
19

 This assumes other wedges such as trade costs enter multiplicatively rather than additively. It also 

assumes those wedges are not correlated with food prices, and are not subject to variable monopolistic 

markups. If they were, then the NRA would be an upper-bound estimate of the intervention policy‟s 

effect.   
20

 The coefficient of correlation between the NRA and CTE for the original 75 countries and 75 

products over the five decades covered by Anderson and Valenzuela (2008) is 0.93. For details of the 

methodology for estimating the NRAs and CTEs, see Anderson et al. (2008). 
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will be treated no differently than any formal change of policy: both show up as a 

change in the NRA. 

Needless to say, governments do not limit their interventions in markets for 

farm products to periods of extreme prices. In the past developing countries have 

tended to set NRAs below zero, especially if they are food-surplus countries, while 

high-income countries have tended to assist their farmers (NRAs above zero), 

especially if they are food-deficit. That is, NRAs tend to be higher the higher a 

country‟s income per capita and the weaker the country‟s agricultural comparative 

advantage. That pattern is shown to be statistically significant for the panel data in 

the Anderson and Valenzuela (2008) database, suggesting that agricultural NRAs 

tend to rise over time as a country‟s per capita income rises, and more so the more 

that growth is accompanied by a decline in agricultural comparative advantage 

(Anderson 2010, Ch. 2).  

 

(b) NRA estimates  
 

Pertinent to the present paper is the fact that around the long-run trends in NRAs for 

each country there is much fluctuation from year to year in individual product NRAs. 

NRAs are negatively correlated with deviations from trend in the international price 

of the product in question (Anderson 2010, Table 2.14). Perhaps the most notable 

cases are grains, for which the coefficients of correlation between their international 

price and national NRAs for the full sample of countries from 1970 to 2010 are -0.74 

for rice, -0.40 for wheat and -0.55 for maize (Figure 3). 
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Figure 3: Grain NRAs and their international price, 82 countries,
a
 1970 to 2010 

(left axis is int‟l price in current US$, right axis is weighted average NRA in percent) 

 

(a) Rice 

 

 

 
 

 

 

(b) Wheat 
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Figure 3 (continued): Grain NRAs and their international price,
a
 82 countries, 1970 

to 2010 

(left axis is int‟l price in current US$, right axis is weighted average NRA in percent) 

 

(c) Maize 

 

 
 
a
 The NRA is a weighted average of the nominal rate of assistance to producers in each country, using 

production valued at undistorted prices as weights. The international prices are from World Bank 

(2011). Coefficients of correlation between the price and NRA are -0.74 for rice, -0.40 for wheat and -

0.55 for maize. 

 

Source: Authors‟ compilation using NAC estimates from Anderson and Nelgen 

(2012b).   

 

It is clear from Figure 1 that the largest upward spikes in the international 

food price index over the past half-century are in 1973-74 and 2006-08 (with a 

further spike in late 2010 and 2011); and the sharpest downward price spike was in 

1985-86. Those three spikes are also evident for each of the three grains shown in 

Figure 3, when their NRAs also spiked in the opposite direction. One would expect 

that strong negative correlation between the international price and the estimated 

NRA to become weaker the more products are in the sample. Yet even when the 

NRAs for the full sample of 82 agricultural products are aggregated, the weighted 

-15 

-10 

-5 

0 

5 

10 

15 

20 

25 

30 

0 

50 

100 

150 

200 

250 

300 

350 

1
9

7
0

 
1

9
7

2
 

1
9

7
4

 
1

9
7

6
 

1
9

7
8

 
1

9
8

0
 

1
9

8
2

 
1

9
8

4
 

1
9

8
6

 
1

9
8

8
 

1
9

9
0

 
1

9
9

2
 

1
9

9
4

 
1

9
9

6
 

1
9

9
8

 
2

0
0

0
 

2
0

0
2

 
2

0
0

4
 

2
0

0
6

 
2

0
0

8
 

2
0

1
0

 

N
R

A
 (

%
) 

In
te

rn
. P

ri
ce

 

Intern. Price in USD 

NRA all countries 



 

 

114 

 

average NRA (using the gross value of production at undistorted prices as weights) 

still spikes during those three price-spike periods (Figure 4). 

 

Figure 4: NRA, all products,
a
 high-income and developing countries,

b
 1970 to 2010 

(percent) 

 

 
 
a
 Weighted average of the nominal rate of assistance to producers in each country, using production 

valued at undistorted prices as weights.  
b
 The high-income countries include all European transition economies in the sample (ECA, those 

now members of EU-27 plus Russia and Ukraine). See Appendix for full list of countries.  

 

Source: Authors‟ compilation using NAC estimates from Anderson and Nelgen 

(2012b).   

 

(c) Price transmission estimates 
 

It is also evident from Figures 3 and 4 that NRAs fluctuate around trend not only in 

extreme price spike periods. To examine what proportion of any international price 

fluctuation is transmitted to domestic markets within twelve months, we estimate a 

short-run elasticity of transmission of the international product price to the domestic 

market for the three key grains. Following Nerlove (1972) and Tyers and Anderson 

(1992, pp. 65-75), we use a partial-adjustment geometric distributed lag formulation 
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to estimate elasticities for each key product for all focus countries for the period 

1985 to 2010 (see Chapter 2 for detailed methodology).  

Table 1 summarizes the estimates. The average of estimates for the short-run 

transmission elasticity over the 25 years to 2010 range from nearly two-thirds for 

maize down to just one-half for rice. The unweighted average across these plus seven 

other key farm products is 0.58, suggesting that within one year, barely half the 

movement in international prices of farm products is been transmitted domestically 

on average.
21

  

 

Table 1: Global average short-run price transmission elasticities,
a
 key grains, 1985 to 

2010 

(weighted average across all of the 82 countries for which NRAs are available, 

 using value of national production at undistorted prices as weights) 

Rice 0.51 

Wheat 0.58 

Maize 0.63 

 

a
 The proportion of a change in the international price that is transmitted to the domestic market of a 

country within a year, estimated using equation (3) in Chapter 2.  

 

Source: Authors‟ calculations using price data compiled by Anderson and Nelgen 

(2012b). 

 

                                                 
21

 In a recent study of 11 Sub-Saharan African countries and using a somewhat different methodology, 

Minot (2011) estimated short-run price transmission elasticities for key staple foods which averaged 

0.63. Earlier multicountry studies are by Comforti (2004) and Mundlak and Larson (1992), as well as 

Tyers and Anderson (1992, Appendix 2) who generally got short-run estimates below 0.5. 
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(d) Proportional NAC changes when prices spike 

 

We move now to a closer examination of periods of extreme spikes in international 

grain prices. The most-extreme periods prior to the 2008 spike since 1960 are those 

around 1974 (an upward price spike) and around 1986 (a downward price spike). In 

Table 2 we focus on the annual average nominal assistance coefficient (NAC = 1 + 

NRA/100)
22

 in the spike year plus the two years each side of it, relative to the longer 

period either side of each spike period. For the latest spike we have yet to have a 

post-spike period, but at least we can compare it with the immediately prior long 

period of relatively stable food prices (1988 to 2006 – see Figure 1).
23

 

The expectation is that the NAC would be lower in the upward spike periods 

than in the average of the two adjoining longer non-spike periods, and conversely for 

the downward spike period around 1986. That is indeed what is evident in Table 2, 

where the spike periods are shown in bold italics. The percentage changes in the 

average NACs from the prior non-spike period to the shorter price spike period are 

shown in Table 3. Notice that the signs of the NAC changes in the two upward price 

spikes are negative in all but one minor case, while those in the downward spike 

period are all positive. That is true for both high-income and developing countries. 

More importantly from the viewpoint of this paper, it is also true for both grain-

exporting and grain-importing country groups. 

                                                 
22

 The national NACs are averaged across countries without using weights, so that each polity is 

treated as an equally interesting case. The aggregate estimates therefore differ from those reported for 

country groups in Anderson (2009 and 2010), where production weights are used to calculate NRA 

averages (and consumption weights for CTE averages). 
23

 Some of the figures in this sub-section are revisions of ones presented in Anderson and Nelgen 

(2012a), based on a fuller sample of countries than was available at the time of completing that earlier 

study. 
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Table 2: Average annual NACs
a
, key crops, developing and high-income countries, 1965 to 2010  

 

(1 + NRA/100)  

 

 Developing countries High-income countries 

  

1965-

1972 
1972-

1976 1976-1984 
1984-

1988 1988-2006 
2006-

2009 

1965-

1972 
1972-

1976 

1976-

1984 
1984-1988 

1988-2006 
2006-

2010 

            

Rice  0.97 0.91 1.02 1.27 1.29 1.14 1.23 1.07 1.37 2.37 2.19 1.71 

Importers 1.06 0.99 1.09 1.35 1.34 1.20 1.85 1.70 2.28 4.20 4.84 2.42 

Exporters 0.76 0.65 0.78 1.02 1.13 0.87 0.99 0.81 1.01 1.92 1.50 1.03 

              

Wheat  1.10 0.90 1.10 1.18 1.19 1.05 1.37 0.91 1.38 1.95 1.43 1.06 

Importers 1.12 0.89 1.09 1.18 1.23 1.07 1.41 0.90 1.46 2.09 1.71 1.38 

Exporters 1.01 0.94 1.24 1.36 0.91 0.97 1.20 0.97 1.08 1.46 1.18 0.99 

              

Maize  1.09 0.99 1.03 1.18 1.07 1.08 1.39 1.22 1.36 1.60 1.34 1.07 

Importers 1.20 1.14 1.15 1.29 1.12 1.11 1.42 1.24 1.41 1.70 1.42 0.09 

Exporters 0.95 0.78 0.85 0.87 1.00 1.05 1.03 1.02 1.04 1.18 1.07 1.01 

 

 

a 
Unweighted average of national NACs each year, averaged over the number of years in each period. 

 

Source: Authors‟ calculations using NAC estimates from Anderson and Nelgen (2012b). 
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Table 3: Percentage changes in NACs from previous non-spike period,
a
 key crops, developing and high-income countries, 1965 to 2010  

 

 

 Developing countries High-income countries 

 1972-1976 1984-1988 2006-2009 1972-1976 1984-1988 2006-2010 

       

Rice importers -6 24 -11 -8 84 -65 

Rice exporters -14 31 -22 -18 90 -32 

       

Wheat importers -21 9 -11 -37 44 -19 

Wheat exporters -6 9 -31 -20 36 -16 

       

Maize importers -6 12 -1 -13 21 -23 

Maize exporters -17 2 5 -1 14 -5 

 

 
a
 Calculated from unweighted-average NACs in Table 2. 

 

Source: Authors‟ calculations using NAC estimates from Anderson and Nelgen (2012b). 
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If we focus on just the sub-periods of rising prices, Figure 5 again reveals for 

the three grains the uniformity of this pattern. In particular, by this proportional 

measure importing countries responded during the latest spike more than exporting 

countries in the case of wheat and almost as much as exporters in the cases of rice 

and maize. They thus tend to offset each other‟s efforts to avoid transmitting the 

international price shock to their home markets. Both groups‟ responses were 

somewhat less than the proportional responses in the early 1970s, however. 

Comparisons of period averages are somewhat blunt because the averages hide a lot 

of year-to-year variation. These changes can be seen on an annual basis in the first 

pair of rows in Table 4 for rice, wheat and maize. 

 

Figure 5: Changes in nominal assistance coefficients for grains, 1972-74, 1984-86, 

and 2005-08 

(percentage changes in weighted averages of national NACs)
a 

(a) world exporters and world importers 
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Figure 5 (continued): Changes in nominal assistance coefficients for grains, 1972-74, 

1984-86, and 2005-08 

(percentage changes in weighted averages of national NACs)
a 

(a) world exporters and world importers 

 

 
 

 

 
 

 

(b) developing countries and high-income countries 
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Figure 5 (continued): Changes in nominal assistance coefficients for grains, 1972-74, 

1984-86, and 2005-08 

(percentage changes in weighted averages of national NACs)
a 

(a) developing countries and high-income countries 

 

 

 

 
a 
Consumption weights are used in the first and third periods when international prices spiked 

upwards, and production weights in the mid-1980s period when prices spiked downwards.  

 

Source: Authors‟ calculations using NAC estimates from Anderson and Nelgen 

(2012b). 
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Table 4: Annual NACs (1 + NRA/100) for rice, wheat and maize, by country group,
a
 1972 to 2010  

(a) Rice 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

           

 

   

 

 World exporters 0.87 0.62 0.56 0.73 0.88 1.11 1.31 1.58 1.79 1.66 1.01 0.97 1.03 0.99 0.86 1.01 

World importers 1.37 1.03 0.75 1.07 1.17 1.45 1.61 1.62 1.64 1.49 1.57 1.41 1.36 1.19 1.20 1.45 

High-income countries 1.29 0.95 0.77 1.07 1.26 1.70 1.97 2.53 2.84 2.82 1.60 1.38 1.24 1.26 1.17 1.23 

Developing countries 1.11 0.83 0.64 0.91 1.03 1.24 1.37 1.28 1.29 1.15 1.29 1.26 1.22 1.04 1.03 na 

   Asia  1.15 0.84 0.58 0.89 1.02 1.26 1.42 1.35 1.46 1.25 1.23 1.20 1.05 0.81 0.90 Na 

   Africa 1.10 0.84 0.66 0.99 1.06 1.21 1.17 1.16 1.29 1.12 1.12 1.16 1.25 1.05 0.91 na 

   Latin America 1.05 0.81 0.75 0.82 0.96 1.27 1.65 1.34 0.90 0.96 1.57 1.45 1.47 1.40 1.36 na 

(b) Wheat 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

World exporters 1.14 0.88 0.83 0.97 0.98 1.17 1.19 1.71 1.70 1.41 0.98 1.00 0.97 0.98 1.00 1.00 

World importers 1.09 0.73 0.76 0.96 0.93 1.28 1.46 1.77 2.07 1.80 1.40 1.37 1.09 1.05 1.25 1.25 

High-income countries 1.10 0.79 0.80 0.92 0.94 1.42 1.65 2.13 2.46 2.10 1.17 1.14 1.03 1.02 1.07 1.06 

Developing countries 1.10 0.72 0.74 1.01 0.95 1.06 1.09 1.22 1.33 1.20 1.14 1.11 1.00 0.96 1.11 na 

   Asia  1.35 0.80 0.89 1.21 1.01 1.20 1.20 1.28 1.42 1.46 1.03 1.13 0.99 0.79 1.14 na 

   Africa 0.99 0.77 0.64 0.87 0.84 0.92 0.91 1.20 1.38 1.11 1.27 1.18 1.06 1.12 1.16 na 

   Latin America 1.02 0.63 0.72 0.96 1.07 1.14 1.27 1.20 1.16 1.09 1.04 1.03 0.93 0.91 1.03 na 

(c) Maize 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

World exporters 0.95 0.89 0.75 0.75 0.71 0.83 0.86 1.01 1.14 0.87 1.07 1.11 1.22 0.95 0.97 0.97 

World importers 1.51 1.14 0.95 1.12 1.20 1.06 1.15 1.62 1.98 1.54 1.22 1.13 1.17 0.99 1.13 1.04 

High-income countries 1.54 1.14 0.98 1.17 1.26 1.16 1.26 1.78 2.16 1.67 1.18 1.15 1.18 0.99 1.01 1.02 

Developing countries 1.23 1.02 0.87 0.91 0.95 0.90 0.97 1.22 1.41 1.13 1.15 1.07 1.17 0.96 1.12 na 

   Asia 1.30 0.99 0.91 0.87 0.98 0.95 1.05 1.10 1.31 1.22 1.08 1.10 1.18 0.82 1.30 Na 

   Africa 1.24 1.01 0.86 0.95 0.95 0.86 0.93 1.34 1.56 1.15 1.24 1.09 1.35 1.04 0.99 na 

   Latin America 1.12 1.06 0.83 0.85 0.90 0.93 0.98 1.03 1.16 1.00 1.07 1.03 0.96 0.97 1.12 na 
 

a 
Unweighted averages of national NACs. 

 

Source: Authors‟ calculations using NAC estimates from Anderson and Nelgen (2012b). 
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Table 5: Annual changes in NACs and international reference prices, by country group,
a
 1972-74, 1984-86, and 2005-10 

(percent) 

(a) Rice 

 
1972/73 1973/74 1984/85 1985/86 2005/06 2006/07 2007/08 2008/09 2009/10 

World exporters -29 -10 18 20 -3 5 -3 -13 18 

World importers -24 -27 11 1 -10 -4 -13 1 21 

High-income countries -26 -19 16 29 -14 -10 -1 -7 5 

Developing countries -25 -23 10 -7 -2 -3 -15 -1 na 

**Reference price 124 79 -15 -5 6 7 99 -15 -12 

(b) Wheat 

 
1972/73 1973/74 1984/85 1985/86 2005/06 2006/07 2007/08 2008/09 2009/10 

World exporters -22 -6 2 43 2 -3 -1 2 0 

World importers -33 4 14 21 -3 -20 -4 19 0 

High-income countries -28 1 17 29 -3 -10 -1 4 -1 

Developing countries -34 3 3 12 -2 -11 -3 16 na 

**Reference price 100 29 -11 -15 26 33 28 -31 0 

(c) Maize 

 
1972/73 1973/74 1984/85 1985/86 2005/06 2006/07 2007/08 2008/09 2009/10 

World exporters -6 -16 4 16 3 10 -23 3 0 

World importers -25 -17 9 40 -8 4 -16 15 -8 

High-income countries -26 -14 9 41 -2 3 -16 3 1 

Developing countries -17 -15 8 26 -7 9 -19 17 na 

**Reference price 75 34 -17 -22 23 34 36 -26 12 

 
a 
Unweighted averages of national NACs changes. 

Source: Authors‟ calculations using NAC estimates from Anderson and Nelgen (2012b) and, for international reference prices, World Bank 

(2011).  
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A more-discernable picture of the annual changes in the first half of the price 

spike periods is provided in Table 5. It shows that the decline in NACs was more 

gradual in the recent price surge period to 2008 than it was in the 1970s surge when 

most of the change was in 1973 for wheat and in 1973 and 1974 for rice (whose 

harvest dates are less concentrated around the end of the year than are those for 

wheat). Because of that faster price change in the 1970s than in recent years (see the 

bold italics rows in Table 5), the magnitude of the annual NAC changes was greater 

then than in the period to 2008. 

The rice NACs over the 1972-74 period fell by more than two-fifths for both 

high-income and developing countries. The NAC falls for wheat were not quite as 

severe as for rice, but were still substantial at more than one-quarter for high-income 

countries and nearly one-third for developing countries. The extent of annual decline 

in the NACs in the most recent price spike is slightly less than in the 1970s, and not 

quite as rapid. That slightly smaller and slower decline also is consistent with the fact 

that there were smaller and slower proportionate rises in the international prices of 

those grains during 2005-08 than in the early 1970s. 

 

E. How much do NRA changes contribute to upward price 

spikes? 

 

Martin and Anderson (2012) point out that insulating policies generate a classic 

collective-action problem akin to when a crowd stands up in a stadium to get a better 

view: no one gets a better view by standing, but those that remain seated get a worse 

view and so are induced to stand as well. This collective action not only is ineffective 
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from a national viewpoint, but also it generates an international public „bad‟ by 

amplifying the volatility in international food prices, and hence also the volatility of 

the income transfers associated with terms-of-trade changes. It also involves a 

transfer between food-importing and food-exporting countries, akin to tall people 

benefitting at the expense of short people when all stand up in the stadium. 

We show above that with some simplifying assumptions, it follows from 

equation (2) that the proportional contribution to international price changes resulting 

from changes in national trade restrictions is  
   

      
  where     is the negative of the 

global consumption-weighted average proportional change in the NAC for each 

product and R is „other‟ influences, calculated as R         -     /(1 +       Estimates of 

those indicators are summarized for the key grains in Table 6. 

For rice the cumulative proportional decline in the NAC shown in the first 

row of Table 6 is 0.32 between 2005 and 2008. The comparable numbers for wheat 

and maize are 0.11 and 0.20, respectively. According to World Bank (2011) data, the 

international price of rice increased by 127 percent between 2005 and 2008, and the 

prices of wheat and maize by 114 and 126 percent, respectively (middle part of Table 

6). Thus these estimates suggest that altered trade restrictions during the 2005-08 

period caused international prices to be higher by 0.31 for rice, 0.12 for wheat, and 

0.18 for maize (bottom third of Table 6). The unweighted average of these three, at 

0.20, is almost the same as the 0.23 for 1972-74 (first column of Table 6), although 

the price spikes were somewhat larger then.  
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Table 6: Contributions of policy-induced trade barrier changes to changes in the 

international prices of key agricultural products, 1972-74 and 2005-08 

 

 1972-74  2005-08 

Consumption-weighted proportional decline in NAC, that is,-    a
  

Rice 0.56  0.32 

Wheat 0.30  0.11 

Maize 0.21  0.20 

 

Proportional international price rise,      

Rice 3.00  1.27 

Wheat 1.57  1.14 

Maize 1.35  1.26 

 

Proportional contribution of changed trade restrictions to the international    

price change
 b 

Rice 0.27  0.31 

Wheat 0.23  0.12 

Maize 0.18  0.18 

 

a
     is the negative of the weighted average of proportional changes in national NACs 

over the period, using national shares of global consumption valued at undistorted 

prices (Gi‟s) as weights.  
 

b 
The proportional contribution of altered trade restrictions is  

   

      
  where R is „other‟ 

influences and is derived from the equation             + (      ), from which it 

follows that R =       -     /(1 +        
 

Source: Authors‟ calculations based on the NAC estimates in Anderson and Nelgen 

(2012b). 

 

It is possible to apportion those policy contributions between country groups. 

In Table 7 we report the contributions of high-income versus developing countries, 

and also of exporting versus importing countries. During 2005-08, developing 
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countries were responsible for the majority of the policy contribution to all three 

grains‟ price spikes, whereas in 1972-74 the opposite was the case except for rice. As 

for exporters versus importers, it appears exporters‟ policies had the majority of the 

influence other than for wheat in the 1970s, but importers made a very sizeable 

contribution as well. This is an important finding, since it has been mostly exporting 

countries who have been blamed for exacerbating the recent food price spike.  

 

Table 7: Contributions
a
 of high-income and developing countries, and of importing 

and exporting countries, to the proportion of the international price change that is due 

to policy-induced trade barrier changes, 1972-74 and 2005-08 

 

 

 

 

1972-74 

TOTAL 

PROPORTI

ONAL 

CONTRIBU

TION 

High-income 

countries‟ 

contribution 

Developing 

countries‟ 

contribution  

Importing 

countries‟ 

contribution 

Exporting 

countries‟ 

contribution 

Rice 0.27 0.04 0.23 0.10 0.17 

Wheat 0.23 0.15 0.08 0.18 0.05 

Maize 0.18 0.14 0.04 0.06 0.12 

 

2005-08 

     

Rice 0.31 0.02 0.29 0.16 0.15 

Wheat 0.12 0.06 0.06 0.04 0.08 

Maize 0.18 0.08 0.10 0.05 0.13 

 

 

a
 Expressed such that the two numbers in each subsequent pair of columns add to the total proportion 

shown in column 1 of each row. 

 

Source: Authors‟ calculations based on NACs in Anderson and Nelgen (2012b). 
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F. How much did domestic grain prices rise relative to 

international prices? 

 

With changes in trade restrictions contributing to the spike in international food 

prices, the question arises as to how effective those interventions are in limiting the 

rise in domestic prices? The proportional rise in the international price net of the 

contribution of changed trade restrictions is R/(   + R). That fraction, when 

multiplied by the international price rise shown in the middle part of Table 6, is 

reported in the second column of Table 8, where it is compared with the proportional 

rises in the domestic price in our sample of countries. The numbers for 2005-08 

suggest that, on average for all countries in the sample, domestic prices rose slightly 

more than the adjusted international price change for wheat, and only slightly less for 

wheat and just one-third less for rice. The extent of insulation was greater in 

developing countries, especially for wheat and maize, which is consistent with the 

finding from the middle columns of Table 7 that their policymakers contributed more 

to the price spike than governments of high-income countries. Even so, in the case of 

rice the extent of insulation was only a little more than for high-income countries. 

This recent experience contrasts with the early 1970s, when high-income countries 

were much more insulated than recently, and also compared with developing 

countries in the 1970s. These results suggests that the combined responses by 

governments of all countries have been sufficiently offsetting as to do very little to 

insulate domestic markets from this recent international food price spike. 
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Table 8: Comparison of the domestic price rise with the rise in international grain 

prices net of the contribution of changed trade restrictions, rice, wheat and maize, 

1972-74 and 2005-08 

 

(percent, unweighted averages) 

 

 

 International price rise Domestic price rise 

 

 

 

 

 

 

1972-74 

Including 

contribution of 

changed trade 

restrictions 

 

 

Net of  

contribution 

of changed 

trade 

restrictions 

 

All 

countries 

Developing 

countries 

High-

income 

countries 

Rice 300 220 59 72 27 

Wheat 157 121 64 77 55 

Maize 135 111 49 48 52 

 

2005-08 

     

Rice 127 88 58 55 66 

Wheat 114 88 98 60 114 

Maize 126 103 99 67 126 

 

 

Source: Authors‟ calculations based on the NAC estimates in Anderson and Nelgen 

(2012b). 

 

These results suggests that the combined responses by governments of all 

countries have been sufficiently offsetting as to do very little to insulate domestic 

markets from this recent international food price spike. Thus even if one of the 

motivations for a country to alter its trade restrictions during an international price 

spike period was to avoid an increase in domestic food prices for fear it would 
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worsen poverty,
24

 its success in achieving that objective would appear to be very 

limited. It is limited by the extent that other countries try to do the same, since that 

affects the extent to which each country avoids transmitting to their domestic market 

all of the rise from P0 to P1 in Figure 2. 

 

G. Summary of results and implications for policy 
 

The above empirical findings can be summarized as follows: 

 Farm product NRAs are significantly negatively correlated with fluctuations 

around trend in each product‟s international price, with less than half the 

movement in international food prices being transmitted to domestic markets 

within the first year; 

 NACs were substantially lower in the two upward price spike periods (and 

higher for the downward price spike period around 1986) than in adjacent 

non-spike periods, with changes in both export and import restrictions 

contributing to that finding; 

 The extent and speed of NAC changes in each spike period are similar for 

grain-exporting and grain-importing countries, suggesting both types of 

countries actively insulate their domestic market from international food 

prices spikes;  

 

 Consistent with the fact that international food prices rises were greater in the 

earlier period, the extent and speed of the annual NAC changes during an 

                                                 
24

 For an updated analysis of the determinants of the effects of trade and other policy instruments on 

poverty, see Martin (2011).  
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upward price spike was less in the recent period to 2008 than in the early 

1970s, but they were nonetheless substantial;  

 The changes in restrictions on global grain trade during 2005-08 are 

responsible for estimated increases in the international prices of rice, maize 

and wheat of around one-third, one-sixth and one-eighth, respectively;  

 In the absence of those changes in trade restrictions, domestic prices of wheat 

and maize would have risen less on average across all countries‟ and 

 Those altered trade restrictions caused rice price rises in both high-income 

and developing countries to be only one-quarter less than what they otherwise 

would have been. 

 

It is possible, given the listed assumptions that had to be made to get the 

bottom-line results reported in Tables 6 and 7, that these numbers overstate the 

extent of governmental variations in trade restrictions. Even so, the numbers are 

sufficiently large as to be of concern, especially since in a many-country world the 

actions of individual countries are being offset by those of other countries and so the 

interventions are rather ineffective in achieving their stated aim. The most commonly 

stated objectives of governments in developing countries in the case of upward price 

spikes is to ensure domestic food security for consumers, that is, to have adequate 

supplies at affordable prices for all domestic households. Related stated objectives 

are to reduce inflationary or balance of payments pressures from an upward price 

spike. Yet most governments could respond much more efficiently with more-direct 

domestic measures rather than by varying their trade restrictions. For example, 

monetary policy could deal with inflationary concerns, and balance of payments 
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pressures could be better handled via more exchange rate flexibility, while food-

affordability concerns of the poor can best be dealt with using generic social safety 

net policies that can offset the adverse impacts of a wide range of different shocks on 

poor people – net sellers as well as net buyers of food – without imposing the costly 

by-product distortions that necessarily accompany the use of n
th

-best trade policy 

instruments.  

A program of targeted income supplements to only the most vulnerable 

households, and only while the price spike lasts, is possibly the lowest-cost 

intervention. It is often claimed that such payments are unaffordable in poor 

countries, but recall that in half the cases considered above, governments reduce 

their trade taxes, so even that intervention is a drain on the finance ministry‟s budget 

in food-importing countries. Moreover, the information and communication 

technology revolution has made it possible for conditional cash transfers to be 

provided electronically as direct assistance to even remote and small households, and 

even to the most vulnerable members of those households (typically women and their 

young children – see, e.g., Fiszbein and Schady (2009), Adato and Hoddinott (2010) 

and Skoufias, Tiwari and Zaman (2010)). 

 Traditional national government trade policy reactions to food price spikes 

are undesirable also because, collectively, they are not very effective in stabilizing 

domestic prices, and not least because they add to international price volatility by 

reducing the role that trade between nations can play in bringing stability to the 

world‟s food markets. That adverse aspect will become ever more important as 

climate change increases the frequency and severity of extreme weather events – and 

if current biofuel policy responses to it continue to strengthen the link between food 
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and volatile fossil fuel markets (Hertel and Beckman 2011). The larger the number of 

countries insulating their domestic markets, the more other countries perceive a need 

to do likewise (the standing-up-in-the-stadium problem). This exacerbates the effect 

on international prices such that even greater changes in trade barriers are desired by 

each nation, both exporters and importers. These policy variations also transfer 

welfare between food-surplus and food-deficit countries, and may even add to rather 

than reduce poverty (Ivanic and Martin 2008). They do not necessarily lead to lower 

volumes of farm trade though, as that depends on whether the greater export 

restrictions are more or less than offset by the lowering of barriers to imports of farm 

products. 

 The above suggests there is considerable scope for governments to 

multilaterally agree to stop intermittently intervening in these ways. The World 

Trade Organization (WTO) is the most obvious place for them to seek restraints on 

variable trade restrictions. Indeed one of the original motivations for the Contracting 

Parties to sign the General Agreement on Tariffs and Trade (GATT, WTO‟s 

predecessor) was to bring stability and predictability to world trade. To date the 

membership has adopted rules to encourage the use of trade taxes in place of 

quantitative restrictions on trade (Article IX of the GATT), and has managed to 

obtain binding commitments on import tariffs and on production and export subsidies 

as part of the Uruguay Round Agreement on Agriculture. However, those bindings 

continue to be set well above applied rates by most countries, leaving plenty of scope 

for varying import restrictions without dishonoring those legal commitments under 

WTO.  
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In the current Doha round of WTO negotiations there are proposals to phase 

out agricultural export subsidies as well as to bring down import tariff bindings, both 

of which would contribute to global economic welfare and more-stable international 

prices for farm products. At the same time, however, developing countries have 

added to the WTO‟s Doha agenda a proposal for a Special Safeguards Mechanism 

(SSM) that would allow those countries to raise their agricultural import barriers 

above their bindings for a significant proportion of agricultural products in the event 

of a sudden international price fall or an import surge. This is the exact opposite of 

what is needed by way of a global public good to reduce the frequency and amplitude 

of downward food price spikes (Hertel, Martin and Leister 2010). Moreover, the 

above evidence from the mid-1980s experience suggests that if food-importing 

countries were to exercise that proposed freedom, food-surplus countries would 

respond by lowering their export restrictions – thereby weakening the efforts of the 

food-importing countries to insulate their domestic markets from the international 

price fall, and further depressing that price. 

Moreover, proposals to broaden the Doha agenda to also introduce disciplines 

on export restraints have struggled to date to gain traction. A proposal by Japan in 

2000, for example, involved disciplines similar to those on the import side, with 

export restrictions to be replaced by taxes and export taxes to be bound. A year later 

Jordan proposed even stronger rules: a ban on export restrictions and (as proposed 

for export subsidies) the binding of all export taxes at zero. However, strong 

opposition to the inclusion of this item on the Doha Development Agenda has come 

from several food-exporting developing countries, led by Argentina (whose farm 

exports have been highly taxed since its large currency devaluation at the end of 
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2001). This reflects the facts that traditionally the demandeurs in WTO negotiations 

have been dominated by interests seeking market access, and that upward price 

spikes are infrequent. Yet the above analysis reveals the need for symmetry of 

treatment of export and import disciplines in the WTO.  
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Abstract 

 

It is not uncommon for governments to respond to alter their trade barriers in order to 

stabilize the domestic market for politically sensitive products. When international 

food prices spike upwards, not only do some food-exporting countries restrict 

exports but also some food-importing countries lower their import barriers, and the 

opposite when international food prices slump. This paper draws on and adapts 

recent political economy theory by Freund and Özden (2008) to develop hypotheses 

to explain this phenomenon, and tests them empirically using a comprehensive 

database on the extent of government intervention in agricultural markets in 82 

countries from 1955 to 2010. Specifically, we examine whether developing 

countries‟ policy reactions to food price spikes differ from those of high-income 

countries, and whether there are differences as between food-surplus and food-deficit 

countries. The paper concludes by drawing out some policy implications and areas 

for further research. 
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Trade Policy for Loss Aversion: Evidence from Agriculture 

 

A. Introduction 
 

Food export restrictions received much publicity when prices in international food 

markets spiked in mid-2008. The rapid price rise (see Figure 1, Chapter 2) was 

fueled in part by news of some developing countries suspending their grain exports 

so as to slow the rise in domestic food prices. Commodity prices came down 

somewhat in the final few months of 2008, but grain prices rose again from the 

second half of 2010, triggered by Russia‟s announcement, in the wake of its drought 

and wildfires, to suspend grain exports initially until end-2010 and then to mid-2011 

(http://www.globaltradealert.org/measure/russia-temporal-ban-certain-agricultural-

exports). Ukraine, Belarus, Uzbekistan and Kazakhstan restricted or banned their 

grain exports in the latter half of 2010 too. The World Bank‟s food price index in 

January 2011 was 29 percent above its level a year earlier, and only 3 percent below 

its 2008 peak (World Bank 2011). 

It is not uncommon for governments to respond to changing market 

circumstances by altering their trade barriers in order to stabilize the domestic market 

for politically sensitive products, but such responses are especially common in the 

case of staple foods.
25

 When international food prices spike upwards, not only do 

some food-exporting countries restrict exports but also some food-importing 

countries lower their import barriers or even subsidize imports. And the opposite 

tends to occur when international food prices spike downwards: some export-

                                                 
25

 And volatility in international prices is not uncommon, for reasons reviewed in Wright (2011).  
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restricting food-surplus countries lower their export barriers or subsidize exports 

while some food-importing countries raise their import barriers (Anderson and 

Nelgen 2012a).  

When both sets of countries so respond, they each accentuate the extent of 

the price spike and the associated transfer of welfare from one set to the other 

associated with that terms of trade change. Martin and Anderson (2012b) estimate 

that 46 percent of the spike in the international rice price to 2008 was due to such 

trade policy responses from 2006 by both exporting and importing countries, and a 

somewhat less but still sizable share of 28 percent for wheat. However, as Martin and 

Anderson (2012a) point out, the actions of each of those two groups of countries 

offsets the attempt by the other group to stabilize its domestic food prices – and 

would do so fully if each country endeavoured to transmit none of the price hike 

caused by the other country group. In this sense those actions collectively generate 

an international public „bad‟ (greater international price volatility) while contributing 

little or nothing to each country‟s national public good of a more-stable domestic 

food market. It suggests scope to agree multilaterally (presumably via the World 

Trade Organization) to desist. Yet the WTO membership has done very little toward 

that end: export measures are undisciplined (as are temporary cuts in import tariffs 

when prices soar), and agricultural import tariff bindings in many cases are well 

above applied tariff rates and thus allow plenty of scope for raising tariffs when 

international prices fall.
26

  

Why do countries act unilaterally in this way rather than agree multilaterally 

to desist? And why do they not use more-direct and thus more-efficient domestic 

                                                 
26

 That is not to say WTO bindings are ineffective. As Francois and Martin (2004), even a high bound 

rate can prevent the worst protection increases in periods of very low international prices.  
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policy instruments rather than trade policy instruments for achieving their desired 

national political objectives (such as to reducing the risk of large welfare losses for 

politically significant groups)? Even in the absence of generic national social safety 

nets, governments may be able to directly assist consumers when international prices 

spike upwards (or farmers when prices slump) at lower cost and more effectively 

than via altering their trade measures. 

To begin to address those questions, this paper draws on and adapts recent 

political economy theory by Freund and Özden (2008) – who build on the pioneering 

work of Grossman and Helpman (1994) – to develop hypotheses. It then tests them 

empirically using a comprehensive database on the extent of government 

intervention in agricultural markets (Anderson and Nelgen 2012b). That database 

provides annual estimates of agricultural distortion for 82 countries up to 2010, and 

has been recently updated to 2009 for developing countries and 2010 for high-

income countries. The sample of countries in that database is sufficiently 

comprehensive to allow us to examine whether developing countries‟ policy 

reactions to food price spikes differ from those of high-income countries, and 

whether there are differences as between food-surplus and food-deficit countries.  

In the rest of the paper, the theory is laid out in the next section, the dataset is 

described in section C, the expectations derived from the theory are tested 

empirically in section D and the final section of the paper draws out some policy 

implications and areas for further research. 
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B. Political economy theory 

 

There is much evidence to suggest that policy makers prefer different trend rates of 

taxation or protection of farmers over time, reflecting both the evolution of relative 

political-economy strengths of different interest groups and a desire to smooth 

intertemporal variations in domestic commodity prices and quantities that openness 

to international markets otherwise would involve (Anderson et al. 2010). This 

preference for policies that insulate domestic prices from year-to-year changes 

around a desired level that differs from world prices can be specified in a welfare 

function. Corden (1997, pp. 72-76) suggests that pattern of intermittent border 

interventions implies a conservative social welfare function.
27

 An objective function 

that represents this type of preference has been suggested by Jean, Laborde and 

Martin (2010) and is closely related to one developed by Freund and Özden (2008). 

Suppose that policy makers in a single, small country seek to minimize the following 

money-metric political-economy welfare loss function: 

(1)         

where higher values of W indicate greater costs to policy makers of deviating from 

their preferred long-run political equilibrium in which domestic prices are aligned to 

the strength of different interest groups; p is the domestic price vector;  is a matrix 

representing the political-economy costs of deviations from the vector of desired 

domestic prices under the intervention regime, ; h is a vector of weights that 

represents the preference for higher or lower average long-run domestic prices for 

individual commodities; e is the country‟s gross expenditure function; g is the GDP 

                                                 
27

 There is a literature also on the broader aversion of society to income inequality. See, for example, 

Engelmann and Strobel (2004) and Bellemare, Kroger and Soest (2008), and its application in the 

context of US farm-support programs in Lusk and Briggeman (2011). 

*)(),(),()()( ppzvpgupephppppW p  
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function representing the value of output in the country; z = e – g is the net 

expenditure function and hence its derivative, zp, is by duality the country‟s vector of 

net imports; and p* is a vector of world prices. The (p – p*) term is a vector of 

border price interventions such as trade taxes and subsidies or quantitative trade 

restrictions. In this paper we assume that is the only set of policy measures available, 

leaving for further research the issue of also including domestic producer and 

consumer taxes and subsidies. Also implicit in equation (1) is the assumption that 

only domestic interest groups matter to this small country‟s policy makers. 

The last three terms of equation (1) are a standard balance-of-trade function 

(Anderson and Neary 2005). If policy makers seek to minimize this function alone, 

the optimal tariff, p – p*, will be zero and the balance-of-trade function can be used 

to measure the cost of deviations from zero tariffs. Inclusion of the hp term makes 

the political-economy function consistent with non-zero interventions. The h 

function captures in reduced form a wide range of political-economy incentives for 

intervention such as the relative ability of particular sectors to lobby for assistance 

(similar to the policy preference for sector-specific profits in Freund and Özden 

2008). It allows factors such as countervailing lobbying by downstream users, and 

the differential impact of protection on returns to factors emphasized by Anderson 

(1995), to be taken into account. The first term in equation (1) represents the cost of 

deviations from desired trend levels of domestic prices. The diagonal elements of this 

matrix are expected to be positive, because deviations from average domestic prices 

raise costs to some groups and hence incur some political pain. The off-diagonal 

elements might be positive or negative, depending on whether changes in other 

prices alleviate or exacerbate the political pain.  
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Equation (1) differs from the welfare function in equation (5) of Freund and 

Özden (2008) in three ways. First, equation (1) is based on deviations from the 

expected domestic price, rather than a reference price. A second difference is that 

deviations in either direction from the expected price, not just a downturn, show up 

as losses in equation (1). The third difference is that the cost of deviations enters in a 

quadratic way rather than linearly, reflecting the fact that costs of being away from 

the average price increase with the size of the deviation. These differences in 

formulation are needed to reflect the particular nature of agricultural markets, 

especially in developing countries. The expected price can be viewed as a rational 

expectations counterpart of the reference price in Freund and Özden (2008). With 

agricultural commodities in poor countries, deviations in either direction from the 

expected price involve social costs, because staple foods make up a large share of the 

incomes of poor consumers with limited access to credit as well as being important 

for the income of many poor farm households. Hence while interventions in markets 

for manufactures are included just as import restrictions, in the case of farm products 

they also include export subsidies, export restrictions, and even import subsidies.  

Differentiating equation (1) with respect to prices yields:  

(2) 0)(')(2/ *  ppzhppdpW pp  

and hence 

(3) ))(2()(
1* hppzpp pp 


        

The expected value of (p – p*) is therefore given by: 

(4) hzppppE pp

1** )()(


  

Rearranging (3) and substituting for p  from (4) gives: 
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(5) hphzpppz pppp 


)(2)( *1*   

which can be rearranged to give: 

(6) hhzppppppz pppp 
1**** 2)(2)(   

and 

(7) hzzppppz pppppp

1*** )2()(2))(2(


   

and finally: 

(8) hzppzpp pppp

1**1* )(2)2()(
    

Equation (8) is difficult to interpret as is. However, policymakers are unlikely to 

have a clear idea of either the full matrix of slopes of the import demand function, 

zpp, or penalties, , for deviations from the average domestic price. Thus applied 

analysts typically focus only on the diagonal elements of the relevant matrices 

(Feenstra 1995). Doing this with equation (8) provides the following relationship 

between the price distortion rate and deviations from the average world price of a 

particular commodity:  

(9) )()(
)2(

2
)( ****

iiii

iii

i

ii pppp
z

pp 






 

Since i is positive and zii is negative, the coefficient on )( **

ii pp 
 

in 

equation (9) lies between zero and one, implying that the higher the world price in 

any year relative to its long-run trend value, the lower will be the rate of distortion 

that year, ceteris paribus.
28

 That is, equation (9) suggests that policy makers 

minimizing an objective function such as equation (1) will adjust their rates of 

distortion to agricultural prices to partially offset deviations of world prices from 

                                                 
28

 This coefficient is one minus the coefficient of price insulation used by Tyers and Anderson (1992). 
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their trend value. In the present case where it is assumed only trade measures are 

available to policy makers, this implies that: When international prices fall below 

(rise above) trend, agricultural protection (taxation) rates will rise in countries where 

farm households have stronger (weaker) political clout than net buyers of food.  

For the reasons outlined in Anderson (1995), farm households are expected to 

be dominated by non-farm households in the polity of poor countries and conversely 

for high-income countries; and, within the farm sector, the export sub-sector is 

expected to have less political clout than the import-competing sub-sector, because 

trade measures to support the import-competing sub-sector raise government revenue 

whereas treasury funds need to be drawn on if trade measures are to support the 

export sub-sector. The latter is most likely to be the case in developing countries, as 

they have fewer low-cost ways of raising government revenue than do high-income 

countries. This suggests the following two testable hypotheses:  

(i) developing (high-income) countries alter their food trade barriers 

more than high-income (developing) countries when international prices 

spike up (down); and  

(ii) food-surplus countries alter their food trade barriers more (less) than 

food-deficit countries when international prices spike up (down).  

 

C. The agricultural price distortions dataset 

 

The above hypotheses are not inconsistent with numerous reports in the Global Trade 

Alert database available at www.globaltradealert.org of trade policy actions by 

governments surrounding both the 2007-08 and 2010-11 food price spikes. They are 



 

 

151 

 

consistent also with the compilation reported by Abbott (2012) and summarized in 

Table 1. To provide more-systematic evidence, however, requires time series of 

estimates of annual changes in domestic and international prices for a representative 

set of commodities and countries.  

 

Table 1: Countries who imposed agricultural export restrictions during 2007-08 

 

 

Source: Abbott (2012). 

 

  
                                          NOTE:   
   This table is included on page 151 of the print copy of  
     the thesis held in the University of Adelaide Library.
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Fortuitously, such a database has recently been compiled. It provides, in a 

single source, a set of indicators of the extent to which price-distorting policies have 

altered annual average domestic producer and consumer prices of farm products 

away from their international price levels over more than the past half century 

(Anderson and Nelgen (2012b)). The sample includes 26 high-income countries and 

56 developing and transition countries that together account for all but one-tenth of 

global agriculture, and the 82 most important products so as to cover around 70 

percent of the gross value of agricultural output in each focus country. Those 

estimates go up to 2009 for most developing countries and 2010 for high-income and 

transition countries, and therefore covering the 2008 price spike.  

The key indicator used for present purposes is the national nominal rate of 

assistance to agricultural producers (NRA), or the nominal assistance coefficient 

where NAC = 1 + NRA/100. The NRA is the percentage by which the domestic 

producer price exceeds the border price, and hence is negative (or NAC<1) if farmers 

receive less than the price at the country‟s border for a similar product. Over the past 

half-century the NRA has been very highly correlated with the consumer tax 

equivalent (CTE),
29

 suggesting that most interventions in national agricultural 

markets occur at the border, rather than in the form of domestic consumer or 

producer subsidies or taxes.  

A change in NRA may not require any policy action on the part of the 

government, but rather be part of the original policy design. For example, the use of 

specific rather than ad valorem rates of trade taxation or trade subsidization 

automatically ensures some insulation of the domestic market from international 

                                                 
29

 The coefficient of correlation between the NRA and CTE for the 75 countries and 70+ products 

over the five decades covered by Anderson and Valenzuela (2008) is 0.93. 
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price changes, as does the use of quantitative restrictions on trade such as fixed 

import or export quotas or bans. Explicit formulae for varying the import or export 

duty according to international price movements also may be part of the policy 

regime. And in some cases explicit provisions for restricting or relaxing trade 

barriers in price spike periods also are part of a policy package – even though they 

may lay dormant in all but extreme periods. In what follows such provisions will be 

treated no differently than any formal change of policy: both show up as a change in 

the NRA. 

 

D. Empirical evidence for agriculture 

 

Following to exploring the NRA/NAC estimates cited in Section C in various 

informal ways, formal econometric testing of the hypotheses suggested in Section B 

will be applied. One quick way to get a sense of the extent to which NRAs move 

with international prices is simply to plot both of them over time. This is done in 

Figure 2 in Chapter 2 for perhaps the most notable agricultural case, which is rice in 

Asia. For the period 1970 to 2009, the coefficient of correlation between the NRA 

and international price for rice globally is well above 0.7, and is as high as 0.52 for 

South Asia. It is also above 0.5 for such products as cotton, maize, pork and sugar, 

and is 0.41 for wheat globally (Anderson et al. 2010, Table 2.7). 

A slightly more formal way of gauging the extent of insulation is to estimate 

the short-run (one year) elasticity of transmission of the international product price to 

the domestic market for key farm products.  
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Table 2: Global average short-run price transmission elasticities, key agricultural 

products, 82 focus countries, 1985 to 2010 

 

(weighted average, using value of production at undistorted prices as weights) 

 

Rice 0.51 

Wheat 0.58 

Maize 0.63 

Soybean 0.73 

Sugar 0.43 

Cotton 0.57 

Milk 0.51 

Beef 0.66 

Pig meat 0.51 

Poultry 0.68 

Unweighted average, 

10 products 0.58 

 

Source: Authors‟ estimates based on NRAs from Anderson and Nelgen (2012b). 

 

Anderson and Nelgen (2012a) do that using a geometric distributed lag 

formulation proposed by Nerlove (1972) and adopted by Tyers and Anderson (1992, 

pp. 65-75) – thereby making the estimates consistent with equation (9) in Section 1 

above. They estimate elasticities for each key product for all focus countries for the 

period 1985 to 2010. As reported in Table 2, the estimates range from a low of 0.4 

for sugar to around 0.5 for rice, milk and pig meat, not quite 0.6 for cotton and 

wheat, just over 0.6 for maize, and around 0.7 for beef, poultry and soybean. The 

unweighted average across all of those key products is 0.58, suggesting that, on 

average over the past quarter-century, little more than half the movement in 
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international prices of those farm products has been transmitted domestically within 

one year. 

 

Table 3: Deviation of national NRA around its trend value,
a
 key farm products,

b
 

developing and high-income countries, 1965–84 and 1985–2010  

 Deviation of national NRAs around trenda Weighted average of NRAs (%) 

 
Developing 

countries 

High-income 

countries 

Developing 

countries 

High-income 

countries 

  

1965–

84 

1985–

09 

1965–

84 

1985–

10 

1965–

84 

1985–

09 

1965–

84 

1985–

10 

Rice 32 59 66 186 -20.1 0.9 136.8 351.8 

Wheat 33 43 52 76 5.5 9.1 12.2 20.5 

Maize 36 33 40 48 -3.4 2.3 6.9 11.9 

Soybean 46 120 75 54 2.7 -2.1 0.1 5.2 

Sugar 53 64 168 152 17.2 18.0 107.6 108.1 

Cotton 38 32 42 30 -16.0 -2.7 21.3 10.4 

Coconut 22 34 na na -11.5 1.2 na na 

Coffee 41 29 na na -37.3 -11.6 na na 

Beef 45 56 84 109 -12.4 2.6 22.7 37.9 

Pork 81 58 73 69 23.6 -4.6 37.1 15.0 

Poultry 109 69 91 175 26.3 11.8 24.5 25.4 
 

a
Deviation, measured in NRA percentage points, is computed as the absolute value of (residual – trend 

NRA) where national trend NRA in each of the two sub-periods is obtained by ordinary least squares 

linear regression of the national NRA on time. Estimates shown are an unweighted average of national 

NRA deviations each year, averaged over the number of years in each period. 

 

Source: Authors‟ compilation based on NRAs from Anderson and Nelgen (2012b). 

 

A third way to look at these price data is to examine the NRAs‟ annual 

average deviation from their long-run trend. Table 3 shows those deviations for the 

two decades before and after 1985. The average deviation from trend NRA is more 

than one-tenth higher in the latter two decades than in the earlier two decades in just 

as many cases as it is more than one-tenth lower. This suggests the tendency for each 

country to alter its individual product NRAs from year to year around their long-run 



 

 

156 

 

trend has not diminished, despite the trade-related policy reforms that began in many 

countries in the 1980s. Nor is there much difference in that pattern as between 

developing and high-income countries. Notice too that the deviations are non-trivial: 

except for rice in high-income countries, the average deviation is well above each 

product‟s mean NRA (reported in the right-hand half of Table 3). 

All of the above evidence for those key products suggests a considerable 

degree of insulation of domestic markets from international markets fluctuations. 

How successfully has that policy action reduced instability in domestic relative to 

international markets? We choose three statistical indicators to address this question, 

following Schiff and Valdés (1992): the standard deviation around the sample mean 

of the domestic price relative to that for the border price, the coefficient of variation 

(the standard deviation divided by the sample mean) of the domestic price relative to 

that for the border price, and the Z-Statistic of the domestic price relative to that for 

the border price. The Z-Statistic is a measure of the average deviation of the price 

from its value in the preceding period (annual price change). It is defined as the 

square root of the average squared deviation of the price from its value lagged one 

year (or of the first difference of the price): 
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Table 4: Relative stability
a
 of domestic producer and border prices of all covered 

agricultural products, 1955-84 and 1985-2010 

  1955-1984 1985-2010 

Africa SDd/SDb 0.88 1.21 

 CVd/CVb 1.06 1.18 

 Zd/Zb 0.80 1.15 

Developing Asia SDd/SDb 0.67 0.98 

 CVd/CVb 0.70 0.96 

 Zd/Zb 0.75 0.85 

Latin America SDd/SDb 0.84 0.97 

 CVd/CVb 0.96 1.01 

 Zd/Zb 0.61 1.01 

All developing countries SDd/SDb 0.73 1.01 

 CVd/CVb 0.80 0.97 

 Zd/Zb 0.74 0.91 

High-income countries SDd/SDb 1.26 1.34 

 CVd/CVb 0.94 0.95 

 Zd/Zb 1.11 1.12 

All focus countries SDd/SDb 1.02 1.14 

 CVd/CVb 0.88 0.98 

 Zd/Zb 0.97 1.01 
a
 SDd/SDb is the standard deviation of the domestic producer price relative to that for the border 

price, CVd/CVb is the coefficient of variation (the standard deviation divided by the sample mean) of 

the domestic producer price relative to that for the border price, and Zd/Zb is the Z-Statistic (defined 

in equation (10) of the text) of the domestic producer price relative to that for the border price. 

 

Source: Authors‟ calculations based Anderson and Nelgen (2012b). 

 

Table 4 provides the average of each of these three relative indicators for developing 

country regions, for high-income countries, and for the full sample of 82 countries, 

for the periods 1955-1984 and 1985-2010. These numbers reveal at least three things. 

First, there is remarkably little difference between indicators for the two periods 

(before and following the initiation of major trade policy reforms in the mid-1980s) 

for high-income countries and globally. Second, among the developing country 

regions the numbers are between two-thirds and four-fifths for Asia, quite close to 

one for Latin America, and close to or above one for Africa. 
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Table 5: Average annual NACs
a
 and percentage changes in them, key crops, developing and high-income countries, 1965 to 2010 

(1 + NRA/100) 

(a) Average annual NACs (1 + NRA/100) 

 Developing countries High-income countries 

  

1965-

1972 
1972-

1976 

1976-

1984 
1984-

1988 

1988-

2006 
2006-

2009 

1965-

1972 
1972-

1976 

1976-

1984 
1984-

1988 

1988-

2006 
2006-

2010 

            

Rice  0.97 0.91 1.02 1.27 1.29 1.14 1.23 1.07 1.37 2.37 2.19 1.25 

Importers 1.06 0.99 1.09 1.35 1.34 1.20 1.85 1.70 2.28 4.20 4.84 1.71 

Exporters 0.76 0.65 0.78 1.02 1.13 0.87 0.99 0.81 1.01 1.92 1.50 1.03 

Wheat  1.10 0.90 1.10 1.18 1.19 1.05 1.37 0.91 1.38 1.95 1.43 1.06 

Importers 1.12 0.89 1.09 1.18 1.23 1.07 1.41 0.90 1.46 2.09 1.71 1.38 

Exporters 1.01 0.94 1.24 1.36 0.91 0.97 1.20 0.97 1.08 1.46 1.18 0.99 

Maize  1.09 0.99 1.03 1.13 1.07 1.08 1.39 1.22 1.36 1.60 1.34 1.07 

Soybean  1.20 0.99 1.19 1.27 1.45 1.45 0.97 1.00 1.45 1.93 1.22 1.03 

Sugar  1.39 0.78 1.10 1.49 1.37 1.42 2.96 1.17 2.21 3.25 2.29 1.55 

       1.23 1.07 1.37 2.37 2.19 1.25 

(b) Percentage change in NAC from previous non-spike period 

 1972-1976 1984-1988 2006-2009 1972-1976 1984-1988 2006-2010 

Rice importers -6 24 -10 -8 84 -65 

Rice exporters -14 31 -23 -18 90 -32 

Wheat importers -21 9 -13 -37 44 -19 

Wheat exporters -6 9 6 -20 36 -16 

Maize  -9 10 1 -12 18 -20 

Soybean  -18 7 0 4 33 -15 

Sugar  -44 35 3 -60 47 -32 

 

 
a 
Unweighted average of national NACs each year, averaged over the number of years in each period. 

 

Source: Authors‟ calculations based Anderson and Nelgen (2012b). 
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Table 6: Annual NACs (1 + NRA/100) for rice, wheat and maize, by country group,
a
 1972 to 2010  

(a) Rice 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

           

 

   

 

 World exporters 0.87 0.62 0.56 0.73 0.88 1.11 1.31 1.58 1.79 1.66 1.01 0.97 1.03 0.99 0.86 1.01 

World importers 1.37 1.03 0.75 1.07 1.17 1.45 1.61 1.62 1.64 1.49 1.57 1.41 1.36 1.19 1.20 1.45 

High-income countries 1.29 0.95 0.77 1.07 1.26 1.70 1.97 2.53 2.84 2.82 1.60 1.38 1.24 1.26 1.17 1.23 

Developing countries 1.11 0.83 0.64 0.91 1.03 1.24 1.37 1.28 1.29 1.15 1.29 1.26 1.22 1.04 1.03 na 

   Asia  1.15 0.84 0.58 0.89 1.02 1.26 1.42 1.35 1.46 1.25 1.23 1.20 1.05 0.81 0.90 Na 

   Africa 1.10 0.84 0.66 0.99 1.06 1.21 1.17 1.16 1.29 1.12 1.12 1.16 1.25 1.05 0.91 na 

   Latin America 1.05 0.81 0.75 0.82 0.96 1.27 1.65 1.34 0.90 0.96 1.57 1.45 1.47 1.40 1.36 na 

(b) Wheat 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

World exporters 1.14 0.88 0.83 0.97 0.98 1.17 1.19 1.71 1.70 1.41 0.98 1.00 0.97 0.98 1.00 1.00 

World importers 1.09 0.73 0.76 0.96 0.93 1.28 1.46 1.77 2.07 1.80 1.40 1.37 1.09 1.05 1.25 1.25 

High-income countries 1.10 0.79 0.80 0.92 0.94 1.42 1.65 2.13 2.46 2.10 1.17 1.14 1.03 1.02 1.07 1.06 

Developing countries 1.10 0.72 0.74 1.01 0.95 1.06 1.09 1.22 1.33 1.20 1.14 1.11 1.00 0.96 1.11 na 

   Asia  1.35 0.80 0.89 1.21 1.01 1.20 1.20 1.28 1.42 1.46 1.03 1.13 0.99 0.79 1.14 na 

   Africa 0.99 0.77 0.64 0.87 0.84 0.92 0.91 1.20 1.38 1.11 1.27 1.18 1.06 1.12 1.16 na 

   Latin America 1.02 0.63 0.72 0.96 1.07 1.14 1.27 1.20 1.16 1.09 1.04 1.03 0.93 0.91 1.03 na 

(c) Maize 

 
1972 1973 1974 1975 1976 1984 1985 1986 1987 1988 2005 2006 2007 2008 2009 2010 

World exporters 0.95 0.89 0.75 0.75 0.71 0.83 0.86 1.01 1.14 0.87 1.07 1.11 1.22 0.95 0.97 0.97 

World importers 1.51 1.14 0.95 1.12 1.20 1.06 1.15 1.62 1.98 1.54 1.22 1.13 1.17 0.99 1.13 1.04 

High-income countries 1.54 1.14 0.98 1.17 1.26 1.16 1.26 1.78 2.16 1.67 1.18 1.15 1.18 0.99 1.01 1.02 

Developing countries 1.23 1.02 0.87 0.91 0.95 0.90 0.97 1.22 1.41 1.13 1.15 1.07 1.17 0.96 1.12 na 

   Asia 1.30 0.99 0.91 0.87 0.98 0.95 1.05 1.10 1.31 1.22 1.08 1.10 1.18 0.82 1.30 Na 

   Africa 1.24 1.01 0.86 0.95 0.95 0.86 0.93 1.34 1.56 1.15 1.24 1.09 1.35 1.04 0.99 na 

   Latin America 1.12 1.06 0.83 0.85 0.90 0.93 0.98 1.03 1.16 1.00 1.07 1.03 0.96 0.97 1.12 na 
 

a 
Unweighted average of national NACs. 

Source: Authors‟ calculations based Anderson and Nelgen (2012b). 
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That is, while interventions in developing Asia are severe enough to provide 

some insulation, in Africa they are such (perhaps for reasons of poor policy timing) 

as to possibly even de-stabilize domestic markets. And third, the indicators for the 

world as a whole suggest that market interventions by governments appear to have 

had very little impact in preventing domestic market prices from gyrating less than 

prices in international markets. As mentioned in Section 1, such an outcome is shown 

by Martin and Anderson (2011) to indeed be possible if food-exporting and food-

importing countries both alter their trade restrictions in offsetting ways when prices 

move away from trend.  

Evidence on whether food-exporting and food-importing countries both alter 

their trade restrictions in offsetting ways will be easiest to see in periods of extreme 

price spikes. NACs before and during the three price spike periods in our dataset are 

shown in Table 5. Part (b) of that table reveals that for both rice and wheat, exporting 

and importing countries do indeed alter their NACs in the same direction (reducing 

them when prices spike up, raising them when international prices slump) and thus 

tend to offset each other‟s efforts to avoid transmitting the international price shock 

to their home markets. These changes can be seen on an annual basis in the first pair 

of rows in Table 6 not only for rice and wheat but also for all covered agricultural 

products. 

With that as background, we turn to evidence relating to the two hypotheses 

summarized at the end of Section B. The first is that developing (high-income) 

countries alter their food trade barriers more than high-income (developing) 

countries when international prices spike up (down). For rice, maize and wheat, that 

hypothesis is supported in six of the nine cases shown in Figure 1. It is also 
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supported for the aggregate of all covered farm products (though not for the upturn in 

the recent spike period): the NAC in 1972-74 fell by 16 percent for developing 

countries as compared with 14 percent for high-income countries, whereas in the 

downward price spike of 1984-86 the NAC rose just 11 percent for developing 

countries as compared with 24 percent for high-income countries (derived from 

Table 5, Chapter 2). This suggests that in developing countries consumers are more 

likely to be protected from an upward price spike than producers would be from a 

downward price spike, and conversely in high-income countries. 

The second of the hypotheses from Section B is that food-surplus countries 

alter their food trade barriers more (less) than food-deficit countries when 

international prices spike up (down). In the cases of rice and wheat, this is true two-

thirds of the times shown in Table 5 for developing countries, and half the times for 

high-income countries. In the case of all farm products, there is little difference 

between the world‟s exporters and importers in the 1970s‟ spike, while in the slump 

of the 1980s the NAC changes were larger for exporters than for importers, contrary 

to expectations. It needs to be kept in mind, however, that the fall in international 

food prices in the mid-1980s was partly induced by changes in export policies, most 

notably the export subsidy war between the European Union and North America 

(Anderson 2009). More-sophisticated testing of that hypothesis therefore will require 

econometrics, drawing on the empirical approaches of others including Imai, 

Katayama and Krishna (2009). 
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Figure 1: Changes in nominal assistance coefficients for rice, maize and wheat, high-

income and developing countries, 1972-74, 1984-86, and 2005-08 

 

(cumulative percentage changes in NAC over the 2 or 3 years shown) 

 

           

        

    

Source: Authors‟ compilation from Anderson and Nelgen (2012b).  
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Utilizing the panel dataset by Anderson and Nelgen (2012b), regression 

analysis is used to formally test the hypotheses described in Section B, using 

equation (9), which is derived from the policy maker‟s welfare function (equation 1). 

The statements of hypotheses (1) and (2) are, firstly, that developing countries alter 

their trade restrictions more than high-income countries in upward spikes and the 

opposite is the case in downward spikes, and secondly, that countries alter their 

export restrictions more than their import restrictions in upward spikes and vice versa 

for downwards spikes.  

The requirements to test equation (9) are border and domestic price 

information on commodity level for each country, which are provided by Anderson 

and Nelgen (2012b) for 82 developing and developed countries over a time period of 

more than five decades. The database also classifies products into exportables and 

import-competing, and countries into high-income countries and developing 

countries. In total, eight different regression scenarios have been used to test the 

hypotheses, subdividing the dataset into upward and downward spikes, by country 

group and by trade status.   

The linear trend for the border and the domestic price is calculated for the 

whole time period and for the sub-period from 1985 to 2010, to take the reforms in 

the mid-1980s into account. Once these trends have been calculated, the independent 

variables can be computed, as the deviation from the border price from its trend and 

the difference between the domestic and border price trend. The dependent variable 

is the difference between the domestic and the border price, which is comparable to 

the NRA measure except that it is a difference, rather than a proportion measure.  
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The first regression coefficient in Table 7 can be interpreted as a reaction 

coefficient to a deviation of the international prices from its trend. For both time 

frames analysed, hypotheses (1) and (2) get confirmed in three of the four scenarios. 

In times of high international prices, the reaction coefficient for developing countries 

is -0.56 (0.54 for the period after 1985), which is higher than for high-income 

countries with 0.31 (0.13 for period after 1985), and it is also higher for exportable 

than for import-competing sub-sectors during times when the international price 

exceeds its trend. Import-competing sub-sectors also react more than exporters 

during times of downward spikes. However, the results do not confirm that high-

income countries react more than developing countries in downward spikes.  

In the case of high international prices, the coefficients for the time period 

starting in 1985 are overall lower than for the whole period, suggesting that the 

intervention has decreased in that period compared to the earlier period. However, 

the differences are minor in some of the cases and diminish even further when 

looking at the coefficients resulting from the regressions of the low international 

price periods.  

The coefficient of the second independent variable from equation (9), the 

difference between the domestic and international price trend, is restricted to be one. 

Table 1 shows the averages of this coefficient, which ranges from 0.86 to 1.10, with 

values close to one in most cases. The standard deviation ranges from as low as 0.12 

to a maximum of 0.28 over the number of countries and observations listed in Table 

1. The t-test shows that this restricted coefficient is significant, that is, that the 

coefficient is significantly close to one and applying the t-test further confirms this 

result.  
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Table 7: Regression results of equation (9), developing and high-income countries 

and for food exporting and import-competing countries, 1985-2010 and 1955-2010  

 

(a) Border price of individual product exceeds domestic price 

 1955-

2010 

Coeff1 

1985-

2010 

Coeff1 

 

1955-

2010 

Mean 

coeff 2 

1955-

2010 

St dev 

Coeff 2 

Nb of 

countri

es 

Av nb. 

of obs 

per 

country 

Av adj 

R-sq 

        
Developing 

countries 

-0.56 -0.54 1.10 0.24 42 154 0.74 

High-income 

countries 

-0.31 -0.13 1.04 0.12 36 213 0.78 

Exportables -0.52 -0.50 0.98 0.28 76 67 0.76 

Import-

competing 

-0.40 -0.23 1.10 0.22 70 111 0.74 

 

(b) Domestic price of individual product exceeds border price 

 1955-

2010 

Coeff1 

1985-

2010 

Coeff2 

 

Mean 

coeff 

x2 

St dev 

Coeff 

x2 

Nb of 

countri

es 

Averag

e nb. of 

obs per 

country 

Ave adj 

R-sq 

        

Developing 

countries 

-0.27 -0.29 0.86 0.21 42 200 0.64 

High-income 

countries 

-0.11 -0.09 0.97 0.15 36 278 0.77 

Exportables -0.30 -0.31 0.89 0.24 76 88 0.60 

Import-

competing 

-0.39 -0.37 1.08 0.17 70 111 0.72 

 

Source: Authors‟ compilation from Anderson and Nelgen (2012b).  
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 Figure 2 shows a scatter plot for the reaction coefficients of the regressions 

where the international price is above its trend. The plot indicates that overall, the 

coefficient values are lower for developing countries compared to high-income 

countries. The analysis is less clear for the difference in reactions between exporting 

and import-competing countries.
30

  

 

Figure 2: Reaction coefficient of developing countries vs. high-income countries and 

exporters and importers during times when the international price exceeds its trend.  

(a) Developing countries vs. high-income countries 

 
 

 
  

                                                 
30

 Results from the t-test reveal that the reaction coefficients between high-income countries and 

developing countries are significally different during high international price periods. The differences 

between the coefficients for the other scenarios were not statistically significant at the 10 percent 

level.  
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Figure 2 (continued): Reaction coefficient of developing countries vs. high-income 

countries and exporters and importers during times when the international price 

exceeds its trend.  

 

(b) Exportables vs. import-competing products 

 

 

 

Source: Authors‟ compilation from Anderson and Nelgen (2012b).  

 

 Overall, the reaction coefficients show the expected sign, indicating that 

countries react to deviations in the international price from its trend in either 

direction. Furthermore, results suggest that consumers seem to have stronger political 

influence in developing countries during times of higher international prices than in 

high-income countries because of the higher reaction coefficient. This gives evidence 

for the first part of hypothesis (1). However, the results do not confirm the second 

part of hypothesis (1), which is that strong farm lobbying causes higher reactions in 

high-income countries compared to developing countries during times of low 

international prices.  

 Results indicate that exporters of agricultural commodities react more than 

import-competing countries during times of high prices and vice versa. However, the 
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extent of the difference between the reaction coefficients is questionable, as Figure 7 

suggests that the overall distribution of the data lies within a close area. Altogether, 

the results provide empirical support for the loss aversion theory.  

   

E. Lessons and policy implications 

 

The evidence summarized above is supportive of at least the first hypothesis, namely, 

that developing (high-income) countries alter their food trade barriers more than 

high-income (developing) countries when international prices spike up (down). As 

well, the evidence shows in several ways the considerable extent to which trade 

measures are used to try to insulate domestic food markets from international price 

fluctuations. On average over the past quarter-century, little more than half the 

movement in international prices of farm products has been transmitted domestically 

within one year. Yet because both food-exporting and food-importing countries tend 

to intervene simultaneously, their efforts have been largely offsetting and so 

domestic price instability is hardly any less than international price instability except 

in developing Asia. 

 Such national government trade policy reactions to food price spikes are 

undesirable also because they add to international price instability: they reduce the 

role that trade between nations can play in bringing stability to the world‟s food 

markets. That adverse aspect will become ever more important as climate change 

increases the frequency of extreme weather events. The larger the number of 

countries insulating their domestic markets, the more other countries perceive a need 

to do likewise, exacerbating the effect on world prices such that even greater changes 
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in trade barriers are desired by each nation – both exporters and importers. Those 

interventions also transfer welfare between food-surplus and food-deficit countries, 

and may even add to rather than reduce poverty.  

Clearly there is scope for governments to multilaterally agree to stop 

intermittently intervening in these ways. The World Trade Organization (WTO) is 

the most obvious place to seek restraints on variable trade restrictions. Indeed one of 

the original motivations for the Contracting Parties to sign the GATT (WTO‟s 

predecessor) was to bring stability and predictability to world trade. To date the 

membership has adopted rules to encourage the use of trade taxes in place of 

quantitative restrictions on trade (Article IX of the GATT), and has managed to 

obtain binding commitments on import tariffs and on production and export subsidies 

as part of the Uruguay Round Agreement on Agriculture. However, those bindings 

have been set well above applied rates by most countries, leaving great scope for 

varying them without dishonoring those legal commitments. In the current Doha 

round of WTO negotiations there are proposals to phase out agricultural export 

subsidies as well as to bring down import tariff bindings, both of which would 

contribute to global economic welfare and more-stable international prices for farm 

products. At the same time, however, developing countries have added to the WTO‟s 

Doha agenda a proposal for a Special Safeguards Mechanism (SSM) that would 

allow those countries to raise their import barriers above their bindings for a 

significant proportion of agricultural products in the event of a sudden international 

price rise or an import surge. This is exactly the opposite of what is needed by way 

of a global public good to reduce the frequency and amplitude of food price spikes 

(Hertel, Martin and Leister 2010).  
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Moreover, proposals to broaden the Doha agenda to also introduce disciplines 

on export restraints have struggled to date to gain traction. This reflects the facts that 

traditionally the demandeurs in WTO negotiations have been dominated by interests 

seeking market access, and that upward price spikes are infrequent. Yet the above 

analysis reveals the need for symmetry of treatment of export and import disciplines.  

As for further research, there is scope for country case studies. The Global 

Trade Alert initiative is well placed to identify appropriate countries on which to 

focus such studies, especially as the products whose prices are spiking in 2010-11 are 

different from those that spiked in 2008. 

More work is needed also to explain why governments attempt to provide 

loss-averting assistance by varying their trade restrictions rather than via more-direct 

and thus more efficient domestic policy instruments such as income supplements 

targeted to only the most vulnerable households and only while the price spike lasts. 

In the past the administrative cost of making such payments to poor households 

(whether net buyers or sellers of food) were prohibitively expensive, but thanks to 

the information technology revolution it is now possible for developing country 

governments to provide conditional cash transfers  (CCTs) electronically at relatively 

little cost (see, for example, Adato and Hoddinott 2010). That still leaves the 

problem of raising government revenue in the first place, and trade taxes are one 

important source for some low-income countries. However, what the above analysis 

reveals is that half the time such countries are intervening in the hope of reducing 

domestic market instability, they are cutting rather then raising their trade taxes. 

Might the new affordability of CCTs alter not only the economics but also the 
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political economy of actions aimed at averting losses for significant groups from 

market disruptions? 
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Future directions 

 

The thesis aims to contribute to the understanding of the reactions and the underlying 

political economy causes of a policy maker‟s decision to distort agricultural markets. 

The thesis topic of agricultural market distortions and the underlying updated data 

from Anderson and Nelgen (2012b) can be further explored in many additional ways.  

There is considerable scope for future research now that the current study has 

provided an updated, expanded and revised version of the agricultural distortion 

database initially compiled by Anderson and Valenzuela (2008). This latest dataset 

gives researchers the tools to explore the reactions of individual countries each year 

in more detail, which could contribute to the understanding of agricultural distortions 

on a more disaggregated level than this thesis has had room for. Political economy 

causes of agricultural distortions can differ to a great extent between countries, and 

the aggregated level of distortion measures does not expose the specific political 

economy of an individual country. More research at the country level can help to 

refine generalized facts established in this thesis, by focusing on differences in 

countries‟ backgrounds more deeply.  

There is also the opportunity for future econometric research to focus more 

deeply on different distortions, price variability and transmission, as well as trade 

and welfare indexes, both at the cross-sectional level and through time series 

analysis. Most of the indicators are available at the product and country levels (see 

Appendix A), allowing detailed analysis at both levels.  

An additional area for more research is the empirical analysis of the political 

economy reason for agricultural trade policy decisions of countries. Chapter 4 
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attempts to give empirical evidence for the loss aversion theory. More work can be 

done to refine the theory, and to test it econometrically.  

Last but not least, there will be the opportunity to update the database in the 

near future once data for the second part of the most recent price spike (2010-11) are 

available. This will give further insight to national government reactions to price 

spikes in agricultural goods and additional scope to test the robustness of the findings 

of this thesis.     
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Appendix A: Distortions Revision, Expansion and Update to 

2010 
 

This thesis updates the Distortions to Agricultural Incentives (DAI) database 

compiled by Anderson and Valenzuela (2008) to analyse the political economy 

reasons underlying price stabilization in agricultural markets, including the most 

recent international price spike period. The original dataset covers half of the last 

century up to the year 2004 for developing countries and up to 2007 for high-income 

countries, and provides distortion indicators in agricultural markets for 75 high-

income and developing countries and for a total of 75 agricultural products. That 

coverage amounts to two-thirds of the value of global agricultural production and 

consumption. 

The update provides these indicators for the more-recent period up to 2009 

for developing countries and to 2010 for high-income countries. It also adds six 

additional countries, which expands the dataset to 82 countries. With the most recent 

price spike included, the updated and expanded database now covers the 1973/74 

upward spike, the downward spike in 1986 and the most recent upward spike in 

international food prices in 2008.    

This Appendix provides the information on how the distortion indicators have 

been updated for different country groups. Section (a) explains the methodology 

applied for countries where OECD PSE spreadsheets are available. In Section (b), 

the update for the remaining developing countries is explained. For this part, data 

from FAO and the World Bank‟s pink sheets are used. Section (c), (d) and (e) 

contain tables summarizing the list of countries covered, the coverage of products in 
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each country, the countries by product, and a concordance table for the products used 

to update the DAI database from FAO for trade, prices and production.  

 

(a) Update for OECD countries 
 

This part of Appendix A explains in detail the methodology applied to update the 

countries for which the OECD provides producer and consumer support estimates 

(PSEs and CSEs) up to 2010. The data cover all OECD countries (with EU 27 treated 

as a single entity), and a few large developing countries, namely Brazil, Chile, China, 

Russia, South Africa, and the Ukraine. Additionally, this update also extends the 

coverage of countries, namely to Belgium, Cyprus, Greece, Israel, Luxembourg and 

Malta as additions to the original set of 75 countries. Similar to the NRAs, the PSE 

estimates aim to capture the transfer that is made by government policies to the 

agricultural sector.  

The aggregation of the EU 27 countries in the OECD files requires additional 

information to be downloaded from FAO to split the estimates for those countries 

into individual country and product estimates for the agricultural distortions 

database. FAO provides the production volumes for all of those countries at the 

product level, which is used together with information from OECD to provide 

estimates of national average NRAs and CTEs using the value of production and 

consumption at the country and product levels.    

OECD provides a distortion measure entitled the producer nominal protection 

coefficient (PNPC), which is derived from the PSEs. The PNPC is the ratio between 

the domestic producer price received by farmers (including output transfers) and the 

border price, measured at the farm gate. It is therefore comparable to the NRA, 
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which is calculated by comparing the domestic producer price plus the per unit 

transfer received for payments based on output and the border price:  

 

PNPCi=((PPi+(POi/QPi))/RPi      (1) 

 

where PPi is the producer price of product i, POi is the output based transfer to 

product i (sub-category of A in the table 1), QPi is the production volume of the 

product and RPi is the reference price of product i. The output-based support is added 

in the numerator to account for direct supplements to the producer price on top of the 

market price support measures. To derive the NRAs from this measure, one simply 

needs to subtract unity from the ratio between the market price differential (producer 

price minus border price) and the border price, which is defined as the NRA. The 

NRA is based around zero, with negative values for negative support and positive 

values otherwise.  

 The NRAs aggregated by country can be refined using the aggregates section 

of the OECD data set. It is necessary to be particularly careful here, as the changes in 

methodology have been applied by the OECD to this section of its database and the 

numbering of the different parts of the NRA equivalents has changed over time.  

To update to 2010 the equivalent of the decoupled payments in the 

agricultural distortions data base by Anderson and Valenzuela (2008), three sets of 

payments are added up: payments based on current and non-current A/An/R/I1 where 

production is required, payments based on non-current A/An/R/I where production is 

not required, and payments based on non-commodity criteria (sections C, D, E, F in 

the last column of table 1). These are multiplied by the PSE and converted to US 
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dollars. With this dollar value of decoupled payments, the NRA can be calculated by 

dividing the result by the value of production at undistorted prices. Since the 

decoupled part of support in agriculture is steadily increasing in high-income 

countries, it is of particular importance to integrate this part of support, even though 

it is less market- and resource-distorting than other distortion measures. The different 

sub-categories of the PSEs have changed over time since they have first been 

published, as table 1 demonstrates.  

Non-product-specific distortions are accounted for by payments based on 

input use and miscellaneous payments (section B and G in table 1), where the first 

part (accounted for by section B) is the non-product specific input share of the NRA. 

The same methodology as for the decoupled payments is used here to obtain the 

additional distortion that can be added to the aggregated NRA measure at the country 

level. These different subdivisions of the OECD data allow deriving the different 

aggregated country level NRA measures that are provided in the DAI database by 

Anderson and Valenzuela (2008), dependent on the instruments used. There is the 

version that excludes non-product specific assistance and decoupled payments, the 

variable that include both, and one where non-product-specific assistance is included 

but decoupled payments are not. Since decoupled payments do not contribute to 

inefficiencies in the economy to the same extent as some other distortive measures 

and are mainly applied in high-income countries, for comparison purposes it is useful 

to be able to choose the measure that fits the purpose of the analysis (see table 2).  

The aggregated OECD PSEs expressed in percent are similar to the NRAs at 

the aggregate country level. Both measures include support to input products that are 

linked to agricultural input prices (e.g. import tariffs on inputs). The market price 
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support component in the numerator of the percentage PSE is based on the market 

price differential between domestic and border prices. However, the base used to 

calculate the percentage level of support for PSEs and NRAs is different, as the NRA 

measure uses producer receipts valued at undistorted (border) prices whereas the PSE 

uses producer receipts valued at distorted domestic prices as its basis.  

 

Table 1: Development of decoupled and non-product specific PSE categories over 

time, 1979 to 2010.  

 

 1979-85 1986-2004 2005-10 

Decoupled 

Payments 
 C. Direct Payments 

 E. General Services  

 F. Sub-national 

Payments 

 G. Other Payments 

 

 C. Payments based 

on area 

planted/animals 

numbers 

 D. Payments based 

on historical 

entitlements 

 F. Payments based 

on input constraints 

 G. Payments based 

on overall farming 

income 

 

 C. Payments based 

on current 

A/An/R/I, 

production required 

 D. Payments based 

on non-current 

A/An/R/I 

production required 

 E. Payments based 

on non-current 

A/An/R/I, 

production not 

required 

 F. Payments based 

on no-commodity 

criteria 

 

NPS  D. Reduction of 

Input Costs  

 

 E. Payments based 

on input use 

 H. Miscellaneous 

payments 

 

 B. Payments based 

on input use 

 G. Miscellaneous 

payments 

 

NPS input na  E. Payments based 

on input use 

 

 B. Payments based 

on input use 

 
 

Source: Author‟s compilation based on OECD (2011).  
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Table 2: Aggregate NRA variables derived from OECD files. 

nra_totp NRA aggregate, excl. NPS 

nra_tott NRA aggregate, incl. NPS 

nra_totd NRA aggregate, incl. NPS and decoupled payments 

decpay Decoupled payments as a share of VOP 

rra RRA 

nra_agtrad NRA, agricultural tradables, incl. NPS 

rra_decpay RRA using a version of nra_agtrad that includes 

decoupled payments 

nps NPS, $US 

nps_input NPS to inputs, $US 

 

Source: Author‟s compilation.  

 

The self-sufficiency ratios (SSRs) need to be calculated to define the trade 

status of each product. They can be calculated from OECD production and 

consumption volumes. A product will be defined as an exportable if the SSR as the 

ratio of production to consumption is greater than one, and as an importable if it is 

smaller than one. If the SSR equals one, the product is defined as non-traded and the 

NRA will be set to zero in the absence of domestic producer and consumer taxes and 

subsidies.   

 
(b) Update for remaining developing countries 

 

 

This part of appendix A explains the details of the methodology used to update the 

NRA as an indicator of distortions to agricultural markets for the developing 

countries where no OECD estimates were available, based on data from the FAO 

(2010) and the World Bank (2011).
41

  

                                                 
41

 If both data sources are not able to provide (parts of) the data that are necessary for the update of a 

certain country and/or commodity and where national agency provide those data, the gaps are filled 

with the latter values. Taiwan is such an example.  
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For the update of national commodity level NRAs, the domestic producer 

price for each country‟s individual list of products, and the product-specific border 

price are collected (see table 3 for concordance of FAO and DAI products). The FAO 

recently made price, production and trade data available up to the year 2009 (2010 

for production). Since border prices are not provided as such in the data set, they are 

calculated from trade values and volumes. This requires as a first step to define a 

product as an exportable product or an import-competing product. To do so, the self-

sufficiency ratios (SSRs) of each country‟s list of products are assessed, using FAO‟s 

food balance sheets.
42

  

However, in specific cases, the border prices computed with the trade data 

did not provide sensible results, often because small volumes of trade caused 

unrepresentative unit values. After identifying those cases, the border prices of the 

affected country and product combinations were replaced with a reference price from 

the World Bank‟s Pink Sheets. The World Bank‟s Pink Sheet data also allowed 

filling some gaps by providing international price data where country specific trade 

data are missing but production volume and prices were available.  

FAO producer prices used for the purpose of the update are not as accurate as 

the more refined price data from national statistical agencies that were previously 

used in the data set of Anderson and Valenzuela (2008). An index methodology was 

applied for the update to smoothe the breaks that could occur in the time series if the 

absolute values from FAO were to be used. The FAO domestic producer price in 

current US dollars for each country and product is converted into an index, and set at 

                                                 
42

 Since the food balance sheets only provide consumption and production data up to 2007, the SSRs 

are updated to 2009 in the following way: apparent consumption is calculated using production and 

trade data from FAO (2010) and SSRs are computed using the values of this calculation. To avoid 

breaks in the series, an index of those SSRs is used to update the SSRs of the remaining two years up 

to 2009 and to define the trade status from those.  
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100 for the last year for which there were domestic producer prices covered in the 

Anderson and Valenzuela (2008) database. The changes in this index are applied to 

the most recently available producer price to update each country‟s domestic price up 

to 2009 at the commodity level.  

 After the border prices are assigned to each country‟s products according to 

their trade status for each product, the same index methodology as used for the 

domestic price is applied to the border price.  

Since the NRA can be simply defined as:  

 

 NRA = (Pd_us/Bp)-1      (1)   

 

with pd_us being the domestic producer price in current US dollars, and Bp being the 

border price in current US dollars, the data needed for the computation of commodity 

level NRAs by country are available. 

As a next step, production volume data at the country and commodity levels 

need to be incorporated into the database to update the value of production at 

undistorted prices through multiplication of the border price and production volume. 

The value of consumption at undistorted prices can be added by using the formula:  

voc_prod = vop_prod*(1+NRA)/(SSR*(1+CTE))   (2) 

 

where vop_prod is the volume of production at undistorted prices.  

Since the coefficient of correlation between the CTEs and the NRAs has been 

0.9 over the whole of the Anderson and Valenzuela (2008) database, and with this 

value being identical to the correlation coefficient of the OECD‟s equivalent of CTEs 
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and NRAs for the countries and years where the update is taken from the OECD 

spreadsheets,
43

 it is not unreasonable to assume the CTEs to be identically to the 

NRAs for the developing countries‟ update, where more-detailed information is 

missing. This assumption seems reasonable when the OECD for the updated years 

are split into developing countries and high-income countries: the correlation 

coefficient for the first set of countries is 0.98 and for the high-income countries it is 

0.86. 

Furthermore, the FAO‟s value of production data are used to calculate each 

country‟s coverage in terms of agricultural production for the updated years. This is 

needed to get an estimate for the non-covered part of each country‟s agricultural 

sctor. For the computation of the total value of production by country at undistorted 

prices, the covered value of production and the non-covered part are added up. In the 

case of developing countries that are updated using FAO and World Bank Pink Sheet 

data, the total value of production at undistorted prices can be replaced by using the 

formula: 

  

 vop_tot = vop_covt/(percentcov/100)    (3) 

 

where vop_covt is the covered part of the value of production and percentcov is the 

coverage ratio in percent, calculated from the value of production in current US 

dollars as an approximate measure for the coverage achieved in the updated years. 

 To get an estimate of the non-covered NRAs for this update, the assumption 

is made for NRAs of those products to be the same share of the covered NRAs as the 

                                                 
43

 The years after 2004 are used for developing countries of the OECD countries subset and after 2007 

for the remaining countries to ensure getting a significant reflection of the correlation for both country 

sets. Japan has been excluded from those calculations as an extreme outlier.  
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2000-04 average and the same methodology applies where the non-covered part of 

the production value at undistorted prices is missing.  

 The non-product-specific part of the NRAs is assumed to be zero in the 

updated years for the developing country group included in this update (since it is 

small in the earlier period covered by Anderson and Valenzuela (2008)).  

 Another important indicator to measure distortions in agriculture is provided 

by comparing the support to agricultural tradables and non-agricultural tradables. 

The indicator is called relative rate of assistance (RRA) and is defined as:  

 

RRA= (1+nra_agtrad)/(1+nra_nonagtrad)-1   (4) 

 

where nra_agtrad is the NRA for agricultural tradables and nra_nonagtrad the NRA 

for non-agricultural tradables. To calculate this measure, non-agricultural tradables 

support is assumed to be unchanged since the last available year in the database.
44

  

 The high correlation between NRAs and CTEs indicates that most of the 

distortions in agricultural markets happen at a country‟s border. If there are no 

domestic distortions, the NRA is equal to the CTE. Because of the lack of more-

detailed information by FAO, the NRAs for domestic support are assumed to be zero 

and the border measures for tradables are assumed to be equal to the product-specific 

NRAs in the updated years for developing countries. in those cases where the trade 

status is defined as non-tradable, the NRA is set to zero. The distinction between 

                                                 
44

 An attempt was made to incorporate WTO manufacturing tariff rates in hte update, but these were 

not sufficiently representative of the previous data series. There is thus scope for future work to find a 

more appropriate and comparable measure for the support to non-agricultural tradables for the updated 

years.  
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support to exportables or import-competing products is made according to the 

product‟s trade status.  

To generate the country level aggregates, the value of production at 

undistorted prices for each product is used as a weight for all NRA measures and the 

value of consumption at undistorted prices is used for all CTE measures.  
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Appendix Table A.1: List of 82 countries in the updated agricultural distortions 

database
 

 
Sub-Saharan African developing  

Benin  

Burkina Faso  

Cameroon  

Chad  

Côte d‟Ivoire  

Ethiopia  

Ghana  

Kenya  

Madagascar  

Mali  

Mozambique  

Nigeria  

Senegal  

South Africa  

Sudan  

Tanzania  

Togo  

Uganda  

Zambia  

Zimbabwe  

 

Asian developing  

Bangladesh  

China  

India  

Indonesia  

Korea, Rep. of  

Malaysia  

Pakistan  

Philippines  

Sri Lanka  

Taiwan, China  

Thailand  

Vietnam  

 

Latin American developing  

Argentina  

Brazil  

Chile  

Colombia  

Dominican Republic  

Ecuador  

Mexico  

Nicaragua  

European transition & Mediterranean 

Bulgaria  

Czech Republic  

Egypt, Arab Rep. of  

Estonia  

Hungary  

Israel 

Kazakhstan  

Latvia  

Lithuania  

Morocco 

Poland  

Romania  

Russian Federation  

Slovak Republic  

Slovenia  

Turkey  

Ukraine  

 

Other high-income countries 

Australia  

Austria  

Belgium 

Canada  

Cyprus 

Denmark  

Finland  

France  

Germany  

Greece 

Iceland  

Ireland  

Italy  

Japan  

Luxembourg 

Malta 

Netherlands  

New Zealand  

Norway  

Portugal  

Spain  

Sweden  

Switzerland  

United Kingdom  

United States  
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Appendix Table A.2: Focus countries and covered products 

 
Argentina Bangladesh Burkina Faso Colombia Denmark Ethiopia 

beef jute cassava beef     barley     chat     

maize potato cotton coffee     beef     coffee     

milk rice millet cotton     egg     hides&skins     

soybean sugar sorghum  maize     milk     maize     

sunflower tea yam     milk     oat     oilseed     

wheat wheat Cameroon palmoil     pigmeat     pulse     

Australia Belgium banana     rice     potato     teff     

apple barley cassava     sorghum     poultry     wheat     

banana beef cocoa     soybean     rapeseed     Finland 

barley egg coffee     sugar     sheepmeat     barley     

beef maize cotton     wheat     sugar     beef     

cotton milk maize     Cote d'Ivoire tomato     egg     

egg oat millet     cassava     wheat     milk     

grape pigmeat otherroots&tubers     cocoa     Dom Rep oat     

maize potato plantain     coffee     banana     pigmeat     

milk poultry sorghum     cotton     bean     potato     

oat rapeseed Canada plantain     cassava     poultry     

oilseeds sheepmeat barley     rice     coffee     sheepmeat     

olive sugar beef     yam     garlic     sugar     

orange tomato egg     Cyprus onion     wheat     

pigmeat wheat maize     barley poultry     France 

potato wine milk     beef rice     barley     

poultry Benin peas     egg sugar     beef     

rapeseed cassava pigmeat     milk tomato     egg     

rice cotton potato     oat Ecuador maize     

sheepmeat millet poultry     pigmeat banana     milk     

sorghum sorghum rapeseed     potato beef     oat     

soybean yam soybean     poultry cocoa     pigmeat     

sugar Brazil sugar     sheepmeat coffee     potato     

sunflower beef wheat     tomato maize     poultry     

tobacco coffee Chad wheat milk     rapeseed     

wheat cotton cassava     wine pigmeat     rice     

wool maize cotton     Czech Rep poultry     sheepmeat     

Austria pigmeat millet     

 

rice     soybean     

barley poultry sorghum     barley     soybean     sugar     

beef rice yam     beef     sugar     sunflower     

egg soybean Chile egg     Egypt tomato     

maize sugar apple     maize      beef     wheat     

milk wheat beef     milk     cotton     wine     

oat Bulgaria grape     oat      maize     Germany 

pigmeat barley maize     pigmeat     milk     barley     

potato beef milk     potato      rice     beef     

poultry egg sugar     poultry     sugar     egg     

rapeseed maize wheat     rapeseed     wheat     maize     

sheepmeat milk China sheepmeat      Estonia milk     

sugar oat cotton     soybean      barley     oat     

sunflower pigmeat fruits     sugar     beef     pigmeat     

wheat potato maize     sunflower      egg     potato     

wine poultry milk     tomato      milk     poultry     

  rapeseed pigmeat     wheat     oat     rapeseed     

  rice poultry     

 
oilseed     sheepmeat     

  sheepmeat rice     

 
pigmeat     soybean     

  soybean soybean     

 
potato      sugar     

 
sugar sugar     

 
poultry     Sunflower 

 
sunflower vegetables     

 
rye     tomato     

 
tomato wheat     

 
sheepmeat      wheat     

 
wheat   

 
tomato      wine     

 
wine   

 
wheat       
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Appendix Table A.2 (continued): Focus countries and covered products 

 
Ghana India Italy Korea Mali Morocco NZ 

cassava     chickpea     barley     barley     cassava     apple barley 

cocoa     cotton     beef     beef     cotton     banana beef 

groundnut     fruit&veg     egg     cabbage     millet     barley coarsegrains 

maize     groundnut     maize     egg     sorghum     beef egg 

plantain     maize     milk     garlic     yam     clementine fruit&veg 

rice     milk     oat     milk     Malta egg grape 

yam     rapeseed     pigmeat     pepper     barley maize maize 

Greece rice     potato     pigmeat     beef melon milk 

barley sorghum     poultry     poultry     egg milk oat 

beef soybean     rapeseed     rice     milk olive othercrops 

egg sugar     rice     soybean     pigmeat orange pigmeat 

maize sunflower     sheepmeat     wheat     potato potato poultry 

milk wheat     soybean     Latvia poultry poultry sheepmeat 

oat Indonesia sugar     barley     sheepmeat rice wheat 

pigmeat coconut     sunflower     beef     tomato sheepmeat wool 

potato coffee     tomato     egg     wheat soybean Nicaragua 

poultry maize     wheat     milk     wine strawberry bean 

rapeseed palmoil     wine     oat     Madagascar sugar beef 

rice poultry     Japan oilseed     cassava     tomato coffee 

sheepmeat rice     apple     pigmeat     clove     wheat groundnut 

soybean rubber     barley     potato      cocoa     Mozambique maize 

sugar soybean     beef     poultry     coffee     bean milk 

sunflower sugar     cabbage     rye     maize     cashew poultry 

tomato tea     cucumber     sheepmeat      pepper     cassava rice 

wheat Ireland egg     sugar     rice     cotton sesame 

wine barley     grape     tomato      sugar     groundnut sorghum 

Hungary beef     mandarin     wheat     sweetpotato     maize soybean 

barley     egg     milk     Lithuania vanilla     millet sugar 

beef     milk     onion     barley     Malaysia potato Nigeria 

egg     oat     pear     beef     cocoa     rice cassava 

maize     pigmeat     pigmeat     egg     palmoil     sorghum cocoa 

milk     potato     poultry     maize      rice     sugar cotton 

oat      poultry     rice     milk     rubber     sweetpotato groundnut 

pigmeat     rapeseed     soybean     oat     Mexico tobacco maize 

potato     sheepmeat     spinach     oilseed     barley     Netherlands millet 

poultry     sugar     strawberry     pigmeat     bean     barley palmoil 

rapeseed      tomato     sugar     potato      beef     beef rice 

rice      wheat     wheat     poultry     coffee     egg sorghum 

sheepmeat     Israel Kazakhstan rye     egg     maize yam 

soybean      apple beef      sheepmeat      maize     milk Norway 

sugar     avocado milk      sugar     milk     oat barley 

sunflower     banana pigmeat      tomato      pigmeat     pigmeat beef 

tomato      beef potato      wheat     poultry     potato egg 

wheat     cotton sugar      Luxembourg rice     poultry milk 

wine      egg wheat      barley sorghum     rapeseed oat 

Iceland grape Kenya beef soybean     sheepmeat pigmeat 

beef     grapefruit coffee     egg sugar     sugar poultry 

egg     groundnut fruit&veg     maize tomato     tomato sheepmeat 

milk     milk maize     milk wheat     wheat wheat 

pigmeat     orange sugar     oat 

 
  wool 

poultry     pepper tea     pigmeat 

   sheepmeat     potato wheat     potato 

   wool     poultry 

 
poultry 

   
 

sheepmeat 

 
rapeseed 

   
 

tomato 

 
sheepmeat 

   
 

wheat 

 
sugar 

   
   

tomato 

   
   

wheat 

   
   

wine 
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Appendix Table A.2 (continued): Focus countries and covered products 

 
Pakistan Romania Slovakia Sri Lanka Taiwan Turkey Ukraine 

cotton barley barley chillies beef apple barley 

maize beef beef coconut egg barley beef 

milk egg egg onion milk beef egg 

rice maize maize potato pigmeat cotton maize 

sugar milk milk rice poultry egg milk 

wheat oat oat rubber rice grape oat 

Philippines pigmeat pigmeat tea wheat hazelnut pigmeat 

banana potato potato Sudan Tanzania maize potato 

beef poultry poultry beef bean milk poultry 

coconut rapeseed rapeseed camel cashew potato rye 

maize rice rye cotton cassava poultry sugar 

pigmeat sheepmeat sheepmeat groundnut coffee rice sunflower 

poultry soybean soybean gumarabic cotton sheepmeat wheat 

rice sugar sugar milk maize sugar USA 

sugar sunflower sunflower millet millet sunflower barley 

Poland tomato tomato sesame plantain tobacco beef 

barley wheat wheat sheepmeat potato tomato cotton 

beef wine wine sorghum pyrethrum wheat egg 

egg 
South 

Africa Slovenia sugar rice Uganda maize 

maize apple barley wheat sisal bean milk 

milk beef beef Sweden sorghum cassava pigmeat 

oat grape egg barley sugar coffee potato 

oilseed maize maize beef sweetpotato cotton poultry 

othergrains orange milk egg tea groundnut rice 

pigmeat poultry pigmeat milk tobacco maize sheepmeat 

potato sheepmeat poultry oat wheat millet sorghum 

poultry sugar sheepmeat pigmeat Thailand plantain soybean 

sheepmeat sunflower sugar potato cassava rice sugar 

soybean wheat wheat poultry maize sorghum wheat 

sugar Russia Spain rapeseed palmoil sugar wool 

sunflower barley barley sheepmeat pigmeat sweetpotato Vietnam 

tomato beef beef sugar poultry tea coffee 

wheat egg egg wheat rice UK pigmeat 

Portugal maize maize Switzerland rubber barley poultry 

barley milk milk barley soybean beef rice 

beef oat oat beef sugar egg rubber 

egg pigmeat pigmeat egg Togo milk sugar 

maize poultry potato maize cassava oat Zambia 

milk rye poultry milk cotton pigmeat cotton 

oat sugar rapeseed oat millet potato groundnut 

pigmeat sunflower rice oilseed sorghum poultry maize 

potato wheat sheepmeat pigmeat yam rapeseed millet 

poultry Senegal soybean poultry  sheepmeat rice 

rice cotton sugar sheepmeat  sugar sorghum 

sheepmeat groundnut sunflower sugar  tomato soybean 

sugar millet tomato wheat  wheat sunflower 

sunflower rice wheat    tobacco 

tomato  wine    wheat 

wheat      Zimbabwe 

wine      cotton 

      groundnut 

      maize 

      sorghum 

      soybean 

      sunflower 

      tobacco 

      wheat 
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Appendix Table A.3: Covered products and focus countries 

 
Apple Barley Beef Cabbage Coffee Egg Fruit&veg 

australia australia argentina japan brazil australia india 

chile austria australia korea cameroon austria kenya 

israel belgium austria Camel colombia belgium newzealand 

japan bulgaria belgium sudan coted'ivoire bulgaria Fruits 

morocco canada brazil Cashew dominicanrep canada china 

rsa cyprus bulgaria mozambique ecuador cyprus Garlic 

turkey czechrep canada tanzania ethiopia czechrep dominicanrep 

Banana denmark chile Cassava indonesia denmark korea 

australia estonia colombia benin kenya estonia Grape 

cameroon finland cyprus burkinafaso madagascar finland australia 

dominicanrep france czechrep cameroon mexico france chile 

ecuador germany denmark chad nicaragua greece israel 

israel greece ecuador coted'ivoire tanzania germany japan 

morocco hungary egypt dominicanrep uganda hungary newzealand 

philippines ireland estonia ghana vietnam iceland rsa 

Bean italy finland madagascar Cotton ireland turkey 

dominicanrep japan france mali australia israel Ground nut 

mexico korea greece mozambique benin italy ghana 

mozambique latvia hungary nigeria brazil japan india 

nicaragua lithuania iceland tanzania burkinafaso korea israel 

tanzania luxembourg ireland thailand cameroon latvia mozambique 

uganda malta israel togo chad lithuania nicaragua 

 
mexico italy uganda china luxembourg nigeria 

 
morocco japan Chat colombia malta senegal 

 
netherlands kazakhstan germany coted'ivoire mexico sudan 

 
newzealand korea Chick pea ethiopia morocco uganda 

 
norway latvia india egypt netherlands zambia 

 
poland lithuania Chilies india newzealand zimbabwe 

 
portugal luxembourg srilanka israel norway Gum arabic 

 
romania malta Clove mali poland sudan 

 
russia mexico madagascar mozambique portugal Hazelnut 

 
slovakia morocco 

Coarse 

grains nigeria romania turkey 

 
slovenia netherlands newzealand pakistan russia Hides&skins 

 
spain newzealand Cocoa senegal slovakia ethiopia 

 
sweden nicaragua cameroon sudan slovenia Jute 

 
switzerland norway coted'ivoire tanzania spain bangladesh 

 
turkey philippines ecuador togo sweden 

 

 
uk poland ghana turkey switzerland 

 

 
ukraine portugal madagascar uganda taiwan 

 

 
us romania malaysia us turkey 

 

  
rsa nigeria zambia uk 

 

  
russia Coconut zimbabwe ukraine 

 

  
slovakia indonesia Cucumber us 

 

  
slovenia philippines japan 

  

  
spain srilanka 

   

  
sudan   

   

  
sweden 

    

  
switzerland 

    

  
taiwan 

    

  
turkey 

    

  
uk 

    

  
ukraine 

    

  
us 
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Appendix Table A.3 (continued): Covered products and focus countries 

 
Maize Mandarin Millet Oil seeds Pig meat Plantain 

argentina japan benin australia australia cameroon 

australia Milk burkinafaso Olive austria coted'ivoire 

austria argentina cameroon australia belgium ghana 

belgium australia chad morocco brazil tanzania 

brazil austria mali Onion bulgaria uganda 

bulgaria belgium mozambique dominicanrepublic canada Potato 

cameroon bulgaria nigeria japan china australia 

canada canada senegal srilanka cyprus austria 

chile chile sudan Orange czechrep bangladesh 

china china tanzania australia denmark belgium 

colombia colombia togo israel ecuador bulgaria 

czechrep cyprus uganda morocco estonia canada 

ecuador czechrep zambia rsa finland cyprus 

egypt denmark Oat Other crops france czechrep 

ethiopia ecuador australia newzealand greece denmark 

france egypt austria Other grains germany estonia 

greece estonia belgium poland hungary finland 

germany finland bulgaria 
Other 

roots&tubers iceland france 

ghana france cyprus cameroon ireland greece 

hungary greece czechrep Palm oil italy germany 

india germany denmark colombia japan hungary 

indonesia hungary estonia indonesia kazakhstan ireland 

italy iceland finland malaysia korea israel 

kenya india france nigeria latvia italy 

lithuania ireland greece thailand lithuania kazakhstan 

luxembourg israel germany Pear luxembourg latvia 

madagascar italy hungary japan malta lithuania 

mexico japan ireland Peas mexico luxembourg 

morocco kazakhstan italy canada netherlands malta 

mozambique korea latvia Pepper newzealand morocco 

netherlands latvia lithuania israel norway mozambique 

newzealand lithuania luxembourg korea philippines netherlands 

nicaragua luxembourg netherlands madagascar poland poland 

nigeria malta newzealand 

 

portugal portugal 

pakistan mexico norway 

 

romania romania 

philippines morocco poland 

 

russia slovakia 

poland netherlands portugal 

 

slovakia spain 

portugal newzealand romania 

 

slovenia srilanka 

romania nicaragua russia 

 

spain sweden 

rsa norway slovakia 

 

sweden tanzania 

russia pakistan spain 

 

switzerland turkey 

slovakia poland sweden 

 

taiwan uk 

slovenia portugal switzerland 

 

thailand ukraine 

spain romania uk 

 

uk us 

switzerland russia ukraine 

 

ukraine 

 tanzania slovakia Oil seed 

 

us 

 thailand slovenia estonia 

 

vietnam 

 turkey spain ethiopia 

   uganda sudan latvia 

   ukraine sweden lithuania 

   us switzerland poland 

   zambia taiwan switzerland 

   zimbabwe turkey   

   

 
uk   

   

 
ukraine 

    

 
us 
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Appendix Table A.3 (continued): Covered products and focus countries 

 
Poultry Pulse Rice Sesame Sorghum Sugar Sunflower 

australia ethiopia australia nicaragua australia australia argentina 

austria Pyrethrum bangladesh sudan benin austria australia 

belgium tanzania brazil Sheep meat burkinafaso bangladesh austria 

brazil Rapeseed bulgaria australia cameroon belgium bulgaria 

bulgaria australia china austria chad brazil czechrep 

canada austria colombia belgium colombia bulgaria france 

china belgium coted'ivoire bulgaria india canada greece 

cyprus bulgaria dominicanrep cyprus mali chile germany 

czechrep canada ecuador czechrep mexico china hungary 

denmark czechrep egypt denmark mozambique colombia india 

dominicanrep denmark france estonia nicaragua czechrep italy 

ecuador france ghana finland nigeria denmark poland 

estonia germany greece france sudan dominicanrep portugal 

finland greece hungary greece tanzania ecuador romania 

france hungary india germany togo egypt rsa 

greece india indonesia hungary uganda finland russia 

germany ireland italy iceland us france slovakia 

hungary italy japan ireland zambia greece spain 

iceland luxembourg korea israel zimbabwe germany turkey 

indonesia netherlands madagascar italy Soybean hungary ukraine 

ireland romania malaysia latvia argentina india zambia 

israel slovakia mexico lithuania australia indonesia zimbabwe 

italy spain morocco luxembourg brazil ireland 
Sweet 

potato 

japan sweden mozambique malta bulgaria italy madagascar 

korea uk nicaragua morocco canada japan mozambique 

latvia 

 
nigeria netherlands china kazakhstan tanzania 

lithuania 

 
pakistan newzealand colombia kenya uganda 

luxembourg 

 
philippines norway czechrep latvia Tea 

malta 

 
portugal poland ecuador lithuania bangladesh 

mexico 

 
romania portugal france luxembourg indonesia 

morocco 

 
senegal romania greece madagascar kenya 

netherlands 

 
spain rsa germany mexico srilanka 

newzealand 

 
srilanka slovakia hungary morocco tanzania 

nicaragua 

 
taiwan slovenia india mozambique uganda 

norway 

 
tanzania spain indonesia netherlands Teff 

philippines 

 
thailand sudan italy nicaragua ethiopia 

poland 

 
turkey sweden japan pakistan Tobacco 

portugal 

 
uganda switzerland korea philippines australia 

romania 

 
us turkey mexico poland mozambique 

rsa 

 
vietnam uk morocco portugal tanzania 

russia 

 
zambia us nicaragua romania turkey 

slovakia 

 
Rubber Sisal poland rsa zambia 

slovenia 

 
indonesia tanzania romania russia zimbabwe 

spain 

 
malaysia   slovakia slovakia   

sweden 

 
srilanka   spain slovenia   

switzerland 

 
thailand   thailand spain   

taiwan 

 
vietnam   us sudan   

thailand 

 
Rye   zambia sweden   

turkey 

 
estonia   zimbabwe switzerland   

uk 

 
latvia   Spinach tanzania   

ukraine 

 
lithuania   japan thailand   

us 

 
russia   Strawberry turkey   

vietnam 

 
slovakia   japan uganda   

  
ukraine   morocco uk   

   
    ukraine   

   
    us   

   
    vietnam   

 

  



 

243 

 

Appendix Table A.3 (continued): Covered products and focus countries 

 
Sunflower Tomato Wheat Wine 

argentina belgium argentina austria 

australia bulgaria australia belgium 

austria cyprus austria bulgaria 

bulgaria czechrep bangladesh cyprus 

czechrep denmark belgium france 

france 

dominicanrep

ublic brazil greece 

greece estonia bulgaria germany 

germany france canada hungary 

hungary greece chile italy 

india germany china luxembourg 

italy hungary colombia malta 

poland ireland cyprus portugal 

portugal israel czechrep romania 

romania italy denmark slovakia 

rsa latvia egypt spain 

russia lithuania estonia Wool 

slovakia luxembourg ethiopia australia 

spain malta finland iceland 

turkey mexico france newzealand 

ukraine morocco greece norway 

zambia netherlands germany us 

zimbabwe poland hungary Yam 

Sweet potato portugal india benin 

madagascar romania ireland burkinafaso 

mozambique slovakia israel chad 

tanzania spain italy coted'ivoire 

uganda turkey japan ghana 

Tea uk kazakhstan mali 

bangladesh Vanilla kenya nigeria 

indonesia madagascar korea togo 

kenya Vegetables latvia   

srilanka china lithuania   

tanzania   luxembourg   

uganda   malta   

Teff   mexico   

ethiopia   morocco   

Tobacco   netherlands   

australia   newzealand   

mozambique   norway   

tanzania   pakistan   

turkey   poland   

zambia   portugal   

zimbabwe   romania   

 
  rsa   

 
  russia   

 
  slovakia   

 
  slovenia   

 
  spain   

 
  sudan   

 
  sweden   

 
  switzerland   

 
  taiwan   

 
  tanzania   

 
  turkey   

 
  uk   

 
  ukraine   

 
  us   

 
  zambia 

 
 

  zimbabwe 
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Appendix Table A.4: FAOSTAT concordance table for trade and production 

 

Ag distortion  FAO Production + Prices FAO Trade Names 

FAO 

Trade 

Codes 

apple Apples Apples 515 

banana Bananas Bananas 486 

barley Barley Barley 44 

bean Beans, dry Beans, dry 176 

  Beans, green Beans, green 414 

beef Cattle meat Bovine Meat > 2071 

  Buffalo meat     

cabbage Cabbages and other brassicas 

Cabbages and other 

brassicas 358 

camel Camel meat Camel meat 1127 

cashew   Cashew nuts, with shell 217 

cassava Cassava Cassava 125 

chat       

chickpea Chick peas Chick peas 191 

chillies Chillies and peppers, dry Chillies and peppers, dry 689 

  Chillies and peppers, green Chillies and peppers, green 401 

clove   Cloves 698 

coarsegrains       

cocoa Cocoa beans Cocoa beans 661 

  Coconuts Coconuts 249 

coconut   Coconuts, Desiccated 250 

coffee Coffee, green Coffee, green 656 

cotton Seed cotton Cotton lint 767 

    Cottonseed 329 

cucumber Cucumbers and gherkins Cucumbers and gherkins 397 

egg Hen eggs, in shell Hen eggs, in shell 1062 

fruit&veg       

fruits       

garlic   Garlic 406 

grape Grapes Grapes 560 

groundnut Groundnuts, with shell Groundnuts, with shell 242 

gumarabic   Gums Natural 839 

hazelnut Hazelnuts, with shell Hazelnuts, with shell 225 

hides&skins   Hides + Skins -21 > 1898 

jute   Jute 780 

maize Maize Maize 56 

mandarin Tangerines, mandarins, clem. 

Tangerines, mandarins, 

clem. 495 

milk Cow milk, whole, fresh Cow milk, whole, fresh 882 

  Sheep milk, whole, fresh Sheep milk, whole, fresh 982 

  Buffolo milk, whole, fresh    

  Camel milk, whole, fresh    

  Goat milk, whole, fresh     

millet Millet Millet 79 

oat Oats Oats 75 

oilseed  Oilseeds -22 > 1899 

olive Olives Olive Oil, Total > 1999 
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Appendix Table A.4 (continued): FAOSTAT concordance table for trade and 

production 

 
Ag distortion  FAO Production + Prices FAO Trade Names FAO 

Trade 

Codes 

onion Onions, dry Onions, dry 403 

    Onions, green 492 

orange Oranges Oranges 490 

othercrops      

othergrains      

otherroots&tubers  Roots and Tubers, nes 149 

palmoil Oil palm fruit Palm oil 257 

pear   Pears 521 

peas Cow peas, dry Cow peas, dry 195 

  Peas, dry Peas, dry 187 

  Peas, green Peas, green 417 

pepper Pepper (Piper spp.) Pepper (Piper spp.) 687 

pigmeat Pig meat Pig meat 1035 

plantain Plantains Plantains 489 

potato Potatoes Potatoes 116 

poultry Chicken meat Poultry Meat > 2074 

  Turkey meat    

pulse Pulses, nes Pulses, nes 211 

pyrethrum   Pyrethrum Extr 755 

rapeseed Rapeseed Rapeseed 270 

rice Rice, paddy Rice > 1946 

      

rubber Natural rubber Rubber Nat Dry 837 

rye Rye Rye 71 

sesame   Sesame seed 289 

sheepmeat Sheep meat Sheep meat 977 

  Goat meat Goat meat 1017 

sisal   Sisal 789 

sorghum Sorghum Sorghum 83 

soybean Soybeans Soybeans 236 

spinach   Spinach 373 

strawberry Strawberries Strawberries 544 

sugar Sugar beet Sugar, Total (Raw Equiv.) 

> 

1955 

  Sugar cane    

sunflower Sunflower seed Sunflower seed 267 

sweetpotato Sweet potatoes Sweet potatoes 122 

tea Tea Tea 667 

teff      

tobacco Tobacco, unmanufactured Tobacco, unmanufactured 826 

tomato Tomatoes Tomatoes 388 

vanilla   Vanilla 692 

vegetables      

wheat Wheat Wheat 15 

wine   Wine 564 

wool Wool, greasy Wool, greasy 987 

yam Yams Yams 137 

  Taro (cocoyam) Taro (cocoyam) 136 

  Yautia (cocoyam) Yautia (cocoyam) 135 
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Appendix B: Price Transmission Elasticities 
 

Appendix Table B.1: Global averages, selected covered products, all focus countries, 1985 to 2010 

Product 

SR-elasticity  

(= 1 x mean price 

ratio) LR-elasticity 

Coefficient of 

Adjustment  

(= 1 -  2)  

Mean Lag  

(= 2 /(1 -  2) 

          

Rice 0.51 0.79 0.51 1.39 

Wheat 0.58 0.84 0.65 0.88 

Maize 0.63 0.83 0.68 1.17 

Soybean 0.73 0.89 0.79 0.33 

     Sugar 0.43 0.62 0.64 0.90 

Cotton 0.57 0.73 0.68 0.82 

     Milk 0.51 0.55 0.82 0.63 

Beef 0.66 0.82 0.76 0.68 

Pigmeat 0.51 0.83 0.57 1.59 

Poultry 0.68 0.89 0.69 0.65 
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Appendix Table B.2: Global averages, selected covered products, all focus countries, 1965 to 1985 

Product 

SR-elasticity  

(= 1 x mean price 

ratio) LR-elasticity 

Coefficient of 

Adjustment  

(= 1 -  2)  

Mean Lag  

(= 2 /(1 -  2) 

          

Rice 0.57 0.63 0.89 0.18 

Wheat 0.51 0.69 0.72 0.71 

Maize 0.87 0.90 0.97 0.08 

Soybean 0.96 0.97 0.98 0.03 

     Sugar 0.48 0.58 0.84 0.24 

Cotton 0.56 0.59 0.80 0.52 

     Milk 0.60 0.73 0.61 1.26 

Beef 0.64 0.89 0.65 1.75 

Pigmeat 0.71 0.82 0.79 0.36 

Poultry 0.82 0.86 0.91 0.12 
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Appendix Table B.3: Global averages, selected covered products, developing countries, 1985 to 2010 

Product 

SR-elasticity  

(= 1 x mean price 

ratio) LR-elasticity 

Coefficient of 

Adjustment  

(= 1 -  2)  

Mean Lag  

(= 2 /(1 -  2) 

          

Rice 0.54 0.83 0.51 1.31 

Wheat 0.60 0.93 0.59 1.06 

Maize 0.54 0.88 0.49 2.02 

Soybean 0.70 0.95 0.68 0.53 

     Sugar 0.42 0.59 0.63 0.92 

Cotton 0.61 0.64 0.74 0.70 

     Milk 0.69 0.74 0.89 0.64 

Beef 0.51 0.88 0.57 1.34 

Pigmeat 0.36 0.92 0.30 2.69 

Poultry 0.63 0.88 0.58 0.95 
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Appendix Table B.4: Global averages, selected covered products, high-income countries, 1985 to 2010 

Product 

SR-elasticity  

(= 1 x mean price 

ratio) LR-elasticity 

Coefficient of 

Adjustment  

(= 1 -  2)  

Mean Lag  

(= 2 /(1 -  2) 

          

Rice 0.18 0.24 0.45 2.34 

Wheat 0.55 0.75 0.71 0.70 

Maize 0.72 0.79 0.88 0.29 

Soybean 0.76 0.82 0.93 0.09 

     Sugar 0.45 0.70 0.66 0.83 

Cotton 0.53 0.82 0.61 0.95 

     Milk 0.42 0.47 0.79 0.62 

Beef 0.73 0.79 0.84 0.38 

Pigmeat 0.69 0.72 0.91 0.20 

Poultry 0.73 0.89 0.79 0.38 
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Appendix Table B.5: Global averages, selected covered products, developing countries, 1965 to 1985 

Product 

SR-elasticity  

(= 1 x mean price 

ratio) LR-elasticity 

Coefficient of 

Adjustment  

(= 1 -  2)  

Mean Lag  

(= 2 /(1 -  2) 

          

Rice 0.54 0.58 0.91 0.15 

Wheat 0.38 0.46 0.81 0.26 

Maize 0.66 0.75 0.88 0.29 

Soybean 0.79 0.84 0.91 0.12 

     Sugar 0.49 0.60 0.85 0.25 

Cotton 0.32 0.37 0.58 1.15 

     Milk 0.17 0.17 0.28 4.09 

Beef 0.76 0.98 0.70 1.52 

Pigmeat 0.51 0.77 0.69 0.63 

Poultry 0.66 0.69 0.85 0.19 
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Appendix Table B.6: Global averages, selected covered products, high-income countries, 1965 to 1985 

Product 

SR-elasticity  

(= 1 x mean price 

ratio) LR-elasticity 

Coefficient of 

Adjustment  

(= 1 -  2)  

Mean Lag  

(= 2 /(1 -  2) 

          

Rice 0.75 0.96 0.73 0.41 

Wheat 0.56 0.77 0.69 0.87 

Maize 0.95 0.95 1.00 0.00 

Soybean 1.00 1.00 1.00 0.00 

     Sugar 0.44 0.52 0.83 0.22 

Cotton 0.76 0.76 0.97 0.03 

     Milk 0.70 0.86 0.69 0.57 

Beef 0.62 0.87 0.64 1.80 

Pigmeat 0.72 0.83 0.79 0.34 

Poultry 0.84 0.89 0.92 0.11 
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Appendix Table B.7: Price Transmission Elasticities, rice, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Global         0.51 0.79 0.51 1.39 

Australia 0.17 0.99 -0.02 0.99 0.98 0.96 1.02 -0.02 

Bangladesh 5.64 0.42 0.39 1.01 0.42 0.69 0.61 0.64 

Brazil 1.67 0.76 0.38 0.97 0.74 1.00 0.62 0.61 

China 34.63 0.54 0.65 1.04 0.56 1.00 0.35 1.86 

Colombia 0.37 0.43 0.57 0.92 0.40 0.92 0.43 1.33 

Cote d'Ivoire 0.19 0.34 0.75 0.98 0.33 1.00 0.25 3.00 

Dominican Republic 0.13 0.16 0.64 0.91 0.15 0.41 0.36 1.78 

Ecuador 0.21 0.17 0.49 0.96 0.16 0.32 0.51 0.96 

Egypt 1.51 0.21 0.49 1.03 0.22 0.42 0.51 0.96 

France 0.04 0.01 0.75 0.93 0.01 0.04 0.25 3.00 

Ghana 0.07 0.52 0.34 0.95 0.50 0.75 0.66 0.52 

Greece 0.33 0.49 -0.06 0.92 0.45 0.43 1.06 -0.06 

India 16.53 0.58 0.54 1.01 0.59 1.00 0.46 1.17 

Indonesia 14.17 0.58 0.29 1.00 0.58 0.82 0.71 0.41 

Italy 0.45 0.01 0.74 0.93 0.01 0.04 0.26 2.85 

Japan 3.48 0.01 0.80 0.77 0.01 0.04 0.20 4.00 

Korea 2.30 -0.48 0.81 0.84 -0.41 -2.13 0.19 4.26 

Madagascar 0.63 1.17 0.04 0.99 1.00 1.00 0.96 0.04 

Malaysia 0.35 0.07 0.68 0.89 0.06 0.20 0.32 2.13 

Mexico 0.05 0.27 0.24 0.98 0.27 0.35 0.76 0.32 

Mozambique 0.01 0.78 0.59 1.10 0.86 1.00 0.41 1.44 

Nicaragua 0.10 0.32 0.04 0.96 0.31 0.32 0.96 0.04 

Nigeria 0.57 0.19 0.40 0.99 0.19 0.31 0.60 0.67 

Pakistan 1.32 0.19 0.79 1.05 0.20 0.95 0.21 3.76 
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Appendix Table B.7 (continued): Price Transmission Elasticities, rice, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Philippines 3.80 0.33 0.66 0.96 0.32 0.93 0.34 1.94 

Portugal 0.05 -0.06 0.62 0.93 -0.06 -0.15 0.38 1.63 

Senegal 0.05 -0.04 0.79 0.93 -0.04 -0.18 0.21 3.76 

Spain 0.28 -0.02 0.71 0.93 -0.02 -0.06 0.29 2.45 

Sri Lanka 0.49 0.29 0.62 1.00 0.29 0.77 0.38 1.63 

Taiwan 0.57 0.32 0.66 0.87 0.28 0.82 0.34 1.94 

Tanzania 0.13 0.33 0.75 1.02 0.34 1.00 0.25 3.00 

Thailand 3.84 1.01 -0.14 1.03 1.00 0.88 1.14 -0.12 

Turkey 0.09 0.04 0.64 0.89 0.04 0.10 0.36 1.78 

Uganda 0.07 0.55 0.22 0.97 0.53 0.68 0.78 0.28 

US 1.17 0.63 0.03 0.96 0.61 0.63 0.97 0.03 

Vietnam 4.55 0.57 0.03 1.01 0.57 0.59 0.97 0.03 

Zambia 0.00 0.82 0.58 1.09 0.90 1.00 0.42 1.38 
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Appendix Table B.8: Price Transmission Elasticities, wheat, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Global         0.58 0.84 0.65 0.88 

Argentina 2.67 0.87 0.07 1.05 0.91 0.98 0.93 0.08 

Australia 4.79 0.95 0.01 1.00 0.95 0.96 0.99 0.01 

Austria 0.26 0.29 0.77 0.94 0.27 1.00 0.23 3.35 

Bangladesh 0.40 0.26 0.49 1.00 0.26 0.51 0.51 0.96 

Bel-Lux 0.31 0.49 0.16 0.95 0.47 0.55 0.84 0.19 

Brazil 0.66 1.01 0.19 1.00 1.00 1.00 0.81 0.23 

Bulgaria 0.58 1.05 0.14 1.03 1.00 1.00 0.86 0.16 

Canada 2.93 0.95 0.02 0.99 0.95 0.96 0.98 0.02 

Chile 0.42 0.53 0.28 0.97 0.52 0.72 0.72 0.39 

China 18.91 0.57 0.52 0.97 0.55 1.00 0.48 1.08 

Colombia 0.01 0.32 0.82 0.96 0.31 1.00 0.18 4.56 

Cyprus 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Czech Republic 0.54 0.86 0.13 1.01 0.87 1.00 0.87 0.15 

Denmark 0.84 0.28 0.60 0.95 0.27 0.67 0.40 1.50 

Egypt 1.47 0.32 0.48 0.94 0.30 0.58 0.52 0.92 

Estonia 0.02 0.87 0.02 0.99 0.86 0.88 0.98 0.02 

Ethiopia 3.98 1.04 0.04 1.01 1.00 1.00 0.96 0.04 

Finland 0.11 0.28 0.86 0.91 0.25 1.00 0.14 6.14 

France 6.49 0.27 0.61 0.95 0.26 0.66 0.39 1.56 

Germany 4.03 0.27 0.61 0.95 0.26 0.66 0.39 1.56 

Greece 0.35 0.48 0.13 0.95 0.46 0.52 0.87 0.15 

Hungary 0.55 0.91 0.06 1.00 0.91 0.97 0.94 0.06 

India 10.25 0.44 0.47 0.98 0.43 0.81 0.53 0.89 

Ireland 0.15 0.28 0.60 0.95 0.27 0.67 0.40 1.50 
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Appendix Table B.8 (continued): Price Transmission Elasticities, wheat, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Israel 0.03 0.47 0.28 0.97 0.46 0.64 0.72 0.39 

Italy 1.34 0.29 0.59 0.98 0.28 0.69 0.41 1.44 

Japan 0.18 0.49 0.21 0.84 0.41 0.52 0.79 0.27 

Kazakhstan 1.57 0.78 -0.01 1.01 0.79 0.78 1.01 -0.01 

Kenya 0.08 0.44 0.61 0.96 0.42 1.00 0.39 1.56 

Korea 0.00 -0.22 0.75 0.85 -0.19 -0.75 0.25 3.00 

Latvia 0.07 0.86 0.18 1.00 0.86 1.00 0.82 0.22 

Lithuania 0.17 0.82 0.24 1.00 0.82 1.00 0.76 0.32 

Malta 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Mexico 0.75 0.61 0.36 0.95 0.58 0.90 0.64 0.56 

Morocco 1.01 0.58 -0.23 0.94 0.54 0.44 1.23 -0.19 

Netherlands 0.20 0.27 0.60 0.95 0.26 0.64 0.40 1.50 

New Zealand 0.08 0.96 0.01 1.00 0.96 0.97 0.99 0.01 

Norway 0.06 0.15 0.70 0.84 0.13 0.42 0.30 2.33 

Pakistan 5.22 0.28 0.80 1.05 0.29 1.00 0.20 4.00 

Poland 1.37 0.84 0.06 0.98 0.82 0.88 0.94 0.06 

Portugal 0.05 0.28 0.61 0.95 0.27 0.68 0.39 1.56 

Romania 0.83 0.74 -0.04 0.96 0.71 0.69 1.04 -0.04 

RSA 0.52 0.31 0.33 0.97 0.30 0.45 0.67 0.49 

Russia 5.21 1.06 0.10 1.04 1.00 1.00 0.90 0.11 

Slovakia 0.22 0.80 0.13 1.00 0.80 0.92 0.87 0.15 

Slovenia 0.02 0.50 -0.03 0.93 0.46 0.45 1.03 -0.03 

Spain 1.19 0.28 0.62 0.95 0.27 0.70 0.38 1.63 

Sudan 0.09 0.49 0.34 1.00 0.49 0.74 0.66 0.52 
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Appendix Table B.8 (continued): Price Transmission Elasticities, wheat, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Sweden 0.42 0.35 0.54 0.95 0.33 0.72 0.46 1.17 

Switzerland 0.18 -0.07 0.84 0.86 -0.06 -0.38 0.16 5.25 

Tanzania 0.01 0.25 0.90 0.97 0.24 1.00 0.10 9.00 

Turkey 3.74 0.55 0.36 0.94 0.52 0.81 0.64 0.56 

UK 2.70 0.28 0.60 0.95 0.27 0.67 0.40 1.50 

Ukraine 2.22 0.35 0.23 1.05 0.37 0.48 0.77 0.30 

US 9.66 0.73 0.04 0.98 0.71 0.74 0.96 0.04 

Zambia 0.04 -0.43 0.76 1.11 -0.48 -1.99 0.24 3.17 

Zimbabwe 0.06 0.49 0.60 1.16 0.57 1.00 0.40 1.50 
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Appendix Table B.9: Price Transmission Elasticities, maize, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Global         0.63 0.83 0.68 1.17 

Argentina 1.86 0.54 0.26 1.05 0.57 0.77 0.74 0.35 

Australia 0.08 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Austria 0.28 0.51 0.51 0.95 0.48 0.98 0.49 1.04 

Bel-Lux 0.08 0.46 0.17 0.93 0.43 0.51 0.83 0.20 

Brazil 5.66 0.74 0.32 1.03 0.76 1.00 0.68 0.47 

Bulgaria 0.24 1.09 -0.04 1.01 1.00 0.96 1.04 -0.04 

Cameroon 0.22 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Canada 1.37 0.84 0.03 0.99 0.83 0.86 0.97 0.03 

Chile 0.22 0.83 0.11 1.01 0.83 0.94 0.89 0.12 

China 21.10 0.47 0.80 1.01 0.47 1.00 0.20 4.00 

Colombia 0.33 0.29 0.65 0.98 0.28 0.81 0.35 1.86 

Ecuador 0.08 0.67 0.56 0.94 0.63 1.00 0.44 1.27 

Egypt 1.27 -0.06 0.71 0.93 -0.06 -0.19 0.29 2.45 

Ethiopia 4.76 1.01 0.03 1.01 1.00 1.00 0.97 0.03 

France 3.03 0.28 0.56 0.93 0.26 0.59 0.44 1.27 

Germany 0.72 0.26 0.58 0.93 0.24 0.58 0.42 1.38 

Ghana 0.20 0.54 0.29 0.93 0.50 0.71 0.71 0.41 

Greece 0.31 0.52 0.02 0.93 0.48 0.49 0.98 0.02 

Hungary 0.91 1.12 -0.02 1.01 1.00 0.98 1.02 -0.02 

India 2.16 0.54 0.19 0.98 0.53 0.66 0.81 0.23 

Indonesia 2.01 0.73 0.34 0.97 0.71 1.00 0.66 0.52 

Italy 2.03 0.27 0.57 0.93 0.25 0.59 0.43 1.33 

Kenya 0.68 0.12 0.83 1.02 0.12 0.72 0.17 4.88 
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Appendix Table B.9 (continued): Price Transmission Elasticities, maize, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

    

     Madagascar 0.11 0.22 0.49 1.06 0.23 0.46 0.51 0.96 

Mexico 5.29 0.44 0.46 0.99 0.43 0.81 0.54 0.85 

Mozambique 0.14 0.58 0.65 1.06 0.61 1.00 0.35 1.86 

Netherlands 0.05 0.26 0.58 0.93 0.24 0.58 0.42 1.38 

New Zealand 0.04 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Nicaragua 0.12 0.53 -0.04 0.99 0.52 0.50 1.04 -0.04 

Nigeria 0.69 0.04 0.58 0.88 0.04 0.08 0.42 1.38 

Pakistan 0.34 0.12 0.30 1.03 0.12 0.18 0.70 0.43 

Philippines 0.93 0.24 0.62 0.91 0.22 0.57 0.38 1.63 

Poland 0.22 0.99 0.06 0.98 0.97 1.00 0.94 0.06 

Portugal 0.16 0.26 0.60 0.93 0.24 0.61 0.40 1.50 

Romania 1.63 0.77 -0.03 0.96 0.74 0.72 1.03 -0.03 

RSA 1.25 0.15 0.26 0.97 0.15 0.20 0.74 0.35 

Russia 0.39 0.64 -0.15 1.01 0.64 0.56 1.15 -0.13 

Slovakia 0.10 1.00 0.08 0.99 0.99 1.00 0.92 0.09 

Slovenia 0.04 0.89 0.06 0.97 0.87 0.92 0.94 0.06 

Spain 0.89 0.26 0.59 0.93 0.24 0.59 0.41 1.44 

Switzerland 0.05 -0.02 0.84 0.87 -0.02 -0.11 0.16 5.25 

Tanzania 0.62 0.22 0.51 1.03 0.23 0.46 0.49 1.04 

Thailand 0.72 0.78 0.08 1.02 0.79 0.86 0.92 0.09 

Turkey 0.47 0.72 0.45 0.94 0.67 1.00 0.55 0.82 

Uganda 0.30 0.85 0.15 1.01 0.86 1.00 0.85 0.18 
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Appendix Table B.9 (continued): Price Transmission Elasticities, maize, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Ukraine 0.91 1.19 -0.08 1.01 1.00 0.93 1.08 -0.07 

US 33.66 0.84 0.03 0.99 0.83 0.86 0.97 0.03 

Zambia 0.37 1.04 0.50 1.15 1.00 1.00 0.50 1.00 

Zimbabwe 0.87 -0.02 0.36 1.18 -0.02 -0.04 0.64 0.56 
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Appendix Table B.10: Price Transmission Elasticities, soybean, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Global         0.73 0.89 0.79 0.33 

Argentina 16.72 0.62 0.25 1.05 0.65 0.86 0.75 0.33 

Australia 0.04 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Brazil 22.24 0.70 0.39 1.02 0.71 1.00 0.61 0.64 

Canada 1.51 0.97 0.01 1.00 0.97 0.98 0.99 0.01 

China 10.48 0.67 0.44 0.98 0.66 1.00 0.56 0.79 

Colombia 0.05 0.24 0.64 0.99 0.24 0.66 0.36 1.78 

Ecuador 0.07 0.31 0.41 1.02 0.32 0.54 0.59 0.69 

France 0.14 0.25 0.67 0.96 0.24 0.73 0.33 2.03 

Germany 0.00 0.66 0.51 0.98 0.64 1.00 0.49 1.04 

Greece 0.04 0.30 0.47 0.97 0.29 0.55 0.53 0.89 

India 4.40 1.07 -0.06 0.99 1.00 0.94 1.06 -0.06 

Indonesia 0.60 0.57 0.40 0.97 0.55 0.92 0.60 0.67 

Italy 0.45 0.24 0.68 0.96 0.23 0.72 0.32 2.13 

Japan 0.56 0.56 0.10 0.93 0.52 0.58 0.90 0.11 

Korea 0.09 0.08 0.77 0.75 0.06 0.26 0.23 3.35 

Mexico 0.06 0.63 0.32 0.98 0.62 0.91 0.68 0.47 

Nicaragua 0.01 -0.10 0.66 1.05 -0.11 -0.31 0.34 1.94 

Romania 0.10 0.79 0.16 0.99 0.78 0.93 0.84 0.19 

Spain 0.00 0.26 0.70 0.96 0.25 0.83 0.30 2.33 

Thailand 0.15 0.14 0.69 0.98 0.14 0.44 0.31 2.23 

US 42.18 0.77 0.06 0.99 0.77 0.81 0.94 0.06 

Zambia 0.04 -0.07 0.75 1.14 -0.08 -0.32 0.25 3.00 

Zimbabwe 0.07 -0.02 0.58 1.18 -0.02 -0.06 0.42 1.38 
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Appendix Table B.11: Price Transmission Elasticities, sugar, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd 

lagged ( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Global         0.43 0.62 0.64 0.90 

Australia 3.03 0.97 0.00 0.99 0.96 0.96 1.00 0.00 

Austria 0.26 0.43 0.66 0.75 0.32 0.95 0.34 1.94 

Bangladesh 0.42 0.06 0.72 0.72 0.04 0.15 0.28 2.57 

Bel-Lux 0.20 0.49 0.01 0.71 0.35 0.35 0.99 0.01 

Brazil 12.91 0.51 0.67 1.13 0.57 1.00 0.33 2.03 

Bulgaria 0.00 -0.61 -0.15 0.95 -0.58 -0.50 1.15 -0.13 

Canada 0.00 0.49 0.03 0.89 0.44 0.45 0.97 0.03 

Chile 0.52 0.41 0.39 0.94 0.39 0.63 0.61 0.64 

China 8.98 0.88 -0.04 0.94 0.83 0.80 1.04 -0.04 

Colombia 1.28 0.25 0.67 0.87 0.22 0.66 0.33 2.03 

Czech Republic 0.39 0.41 0.05 0.90 0.37 0.39 0.95 0.05 

Denmark 0.29 0.43 0.63 0.77 0.33 0.89 0.37 1.70 

Dominican Republic 0.50 0.37 0.81 1.14 0.42 1.00 0.19 4.26 

Ecuador 0.43 0.39 0.56 1.02 0.40 0.90 0.44 1.27 

Egypt 1.59 0.03 0.63 1.01 0.03 0.08 0.37 1.70 

Finland 0.10 0.54 0.45 0.77 0.41 0.75 0.55 0.82 

France 2.78 0.41 0.64 0.77 0.31 0.87 0.36 1.78 

Germany 2.40 0.41 0.64 0.77 0.31 0.87 0.36 1.78 

Greece 0.11 0.48 -0.03 0.71 0.34 0.33 1.03 -0.03 

Hungary 0.13 0.36 0.00 0.80 0.29 0.29 1.00 0.00 

India 19.66 0.09 0.48 0.92 0.08 0.16 0.52 0.92 

Indonesia 10.31 0.47 0.10 0.98 0.46 0.51 0.90 0.11 

Ireland 0.15 0.58 0.45 0.75 0.43 0.79 0.55 0.82 

  



 

263 

 

Appendix Table B.11 (continued): Price Transmission Elasticities, sugar, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd 

lagged ( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Italy 0.95 0.41 0.64 0.77 0.31 0.87 0.36 1.78 

Japan 1.75 0.55 0.26 0.81 0.45 0.60 0.74 0.35 

Kenya 0.42 0.14 0.72 0.95 0.13 0.48 0.28 2.57 

Latvia 0.33 0.88 0.10 0.87 0.77 0.85 0.90 0.11 

Lithuania 0.56 0.83 0.25 0.86 0.72 0.95 0.75 0.33 

Madagascar 0.18 0.95 0.14 1.01 0.96 1.00 0.86 0.16 

Mexico 4.01 0.89 0.13 0.90 0.80 0.92 0.87 0.15 

Morocco 0.45 0.85 -0.03 0.94 0.80 0.77 1.03 -0.03 

Mozambique 0.12 0.14 0.69 0.96 0.13 0.43 0.31 2.23 

Netherlands 0.58 0.41 0.64 0.77 0.31 0.87 0.36 1.78 

Nicaragua 0.17 0.43 -0.14 0.86 0.37 0.33 1.14 -0.12 

Pakistan 2.45 0.17 0.41 0.81 0.14 0.23 0.59 0.69 

Philippines 2.36 0.31 0.47 0.82 0.25 0.48 0.53 0.89 

Poland 0.55 0.67 0.00 0.86 0.58 0.58 1.00 0.00 

Portugal 0.05 0.39 0.57 0.76 0.30 0.69 0.43 1.33 

Romania 0.03 0.86 0.32 0.84 0.72 1.00 0.68 0.47 

RSA 1.64 0.23 0.66 0.89 0.20 0.60 0.34 1.94 

Russia 1.59 1.08 -0.06 0.91 0.98 0.92 1.06 -0.06 

Slovakia 0.11 0.39 0.06 0.87 0.34 0.36 0.94 0.06 

Slovenia 0.01 0.71 0.03 0.77 0.55 0.57 0.97 0.03 

Spain 0.67 0.41 0.63 0.77 0.31 0.85 0.37 1.70 

Sudan 0.96 0.13 0.83 0.99 0.13 0.76 0.17 4.88 

Sweden 0.23 0.44 0.30 0.78 0.34 0.49 0.70 0.43 

Switzerland 0.16 0.91 0.44 0.80 0.73 1.00 0.56 0.79 
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Appendix Table B.11 (continued): Price Transmission Elasticities, sugar, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd 

lagged ( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-

elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 - 

 2) 

Tanzania 0.07 0.37 0.84 0.89 0.33 1.00 0.16 5.25 

Thailand 3.85 0.82 0.25 0.91 0.75 1.00 0.75 0.33 

Turkey 1.88 0.70 0.36 0.91 0.64 1.00 0.64 0.56 

Uganda 0.47 0.78 -0.11 0.94 0.74 0.66 1.11 -0.10 

UK 0.83 0.42 0.63 0.77 0.32 0.87 0.37 1.70 

Ukraine 1.42 0.22 -0.17 0.96 0.21 0.18 1.17 -0.15 

US 3.99 0.31 0.39 0.82 0.25 0.42 0.61 0.64 

Vietnam 0.73 0.36 -0.08 0.78 0.28 0.26 1.08 -0.07 
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Appendix Table B.12: Price Transmission Elasticities, cotton, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Global         0.57 0.73 0.68 0.82 

Australia 4.76 1.00 -0.05 1.00 1.00 0.95 1.05 -0.05 

Benin 0.38 0.04 0.82 1.03 0.04 0.23 0.18 4.56 

Brazil 5.95 0.29 0.44 1.00 0.29 0.52 0.56 0.79 

Burkina Faso 0.43 -0.07 0.85 1.03 -0.07 -0.48 0.15 5.67 

Cameroon 0.23 0.15 0.76 1.01 0.15 0.63 0.24 3.17 

Chad 0.14 0.03 0.81 1.03 0.03 0.16 0.19 4.26 

China 16.20 0.86 0.04 1.00 0.86 0.90 0.96 0.04 

Colombia 0.40 0.52 0.35 0.99 0.51 0.79 0.65 0.54 

Cote d'Ivoire 0.87 0.31 0.62 1.07 0.33 0.87 0.38 1.63 

Egypt 4.89 0.26 0.71 1.05 0.27 0.94 0.29 2.45 

India 14.50 0.92 0.10 0.98 0.90 1.00 0.90 0.11 

Israel 0.23 0.31 0.23 0.99 0.31 0.40 0.77 0.30 

Mali 0.46 -0.03 0.84 1.04 -0.03 -0.20 0.16 5.25 

Mozambique 0.09 0.58 0.75 1.07 0.62 1.00 0.25 3.00 

Nigeria 3.90 -0.31 0.74 1.29 -0.40 -1.54 0.26 2.85 

Pakistan 4.70 0.48 0.37 1.01 0.48 0.77 0.63 0.59 

Senegal 0.04 0.01 0.87 1.03 0.01 0.08 0.13 6.69 

Sudan 0.58 1.25 0.43 1.00 1.00 1.00 0.57 0.75 

Tanzania 0.71 0.07 0.62 1.31 0.09 0.24 0.38 1.63 

Togo 0.16 0.14 0.83 1.05 0.15 0.86 0.17 4.88 

Turkey 17.01 0.23 0.62 1.07 0.25 0.65 0.38 1.63 
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Appendix Table B.12 (continued): Price Transmission Elasticities, cotton, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Uganda 0.11 0.25 0.86 1.05 0.26 1.00 0.14 6.14 

US 21.89 0.73 0.23 0.96 0.70 0.91 0.77 0.30 

Zambia 0.22 0.31 0.71 1.16 0.36 1.00 0.29 2.45 

Zimbabwe 1.15 0.18 0.57 1.15 0.21 0.48 0.43 1.33 
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Appendix Table B.13: Price Transmission Elasticities, milk, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Global 

    
0.51 0.55 0.82 0.63 

Argentina 1.46 0.78 0.08 1.00 0.78 0.85 0.92 0.09 

Australia 2.03 0.57 0.26 0.97 0.56 0.75 0.74 0.35 

Austria 0.74 0.19 0.39 0.91 0.17 0.28 0.61 0.64 

Bel-Lux 0.52 0.57 -0.03 0.88 0.50 0.49 1.03 -0.03 

Bulgaria 0.31 0.79 0.09 1.00 0.79 0.87 0.91 0.10 

Canada 1.63 0.09 0.9 0.85 0.08 0.76 0.10 9.00 

Chile 0.41 0.64 0.06 0.97 0.62 0.66 0.94 0.06 

China 2.95 0.41 0.76 0.97 0.40 1.00 0.24 3.17 

Colombia 0.80 0.12 0.78 0.93 0.11 0.51 0.22 3.55 

Czech Republic 0.46 0.51 0.17 0.94 0.48 0.58 0.83 0.20 

Denmark 1.05 0.19 0.17 0.89 0.17 0.20 0.83 0.20 

Ecuador 0.75 0.31 0.42 0.99 0.31 0.53 0.58 0.72 

Egypt 0.92 0.17 0.55 1.02 0.17 0.38 0.45 1.22 

Estonia 0.11 1.04 -0.13 0.98 1.00 0.88 1.13 -0.12 

Finland 0.57 0.03 0.34 0.89 0.03 0.04 0.66 0.52 

France 5.63 0.19 0.18 0.89 0.17 0.21 0.82 0.22 

Germany 6.40 0.18 0.19 0.89 0.16 0.20 0.81 0.23 

Greece 0.28 0.57 -0.03 0.88 0.50 0.49 1.03 -0.03 

Hungary 0.34 0.39 0.21 0.93 0.36 0.46 0.79 0.27 

Iceland 0.02 0.08 0.7 0.76 0.06 0.20 0.30 2.33 

India 19.49 0.99 -0.2 0.93 0.92 0.77 1.20 -0.17 

Ireland 1.21 0.18 0.19 0.89 0.16 0.20 0.81 0.23 
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Appendix Table B.13 (continued): Price Transmission Elasticities, milk, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

  

       Israel 0.22 0.28 0.43 0.92 0.26 0.45 0.57 0.75 

Italy 2.54 0.17 0.27 0.89 0.15 0.21 0.73 0.37 

Japan 3.56 -0.12 0.76 0.83 -0.10 -0.42 0.24 3.17 

Korea 0.46 0.25 0.52 0.85 0.21 0.44 0.48 1.08 

Latvia 0.13 1.32 -0.22 1.01 1.00 0.82 1.22 -0.18 

Lithuania 0.32 0.82 0.38 1.04 0.85 1.00 0.62 0.61 

Mexico 1.60 0.24 0.48 0.90 0.22 0.41 0.52 0.92 

Morocco 0.27 0.37 0.03 0.93 0.34 0.36 0.97 0.03 

Netherlands 2.49 0.19 0.17 0.89 0.17 0.20 0.83 0.20 

New Zealand 2.86 0.97 -0.06 0.99 0.96 0.91 1.06 -0.06 

Nicaragua 0.14 0.4 0.29 0.99 0.39 0.56 0.71 0.41 

Norway 0.34 -0.01 0.38 0.82 -0.01 -0.01 0.62 0.61 

Pakistan 2.08 0.1 0.61 0.96 0.10 0.25 0.39 1.56 

Poland 1.85 0.73 0.09 0.96 0.70 0.77 0.91 0.10 

Portugal 0.45 0.21 0.1 0.90 0.19 0.21 0.90 0.11 

Romania 0.87 0.45 0.23 0.92 0.42 0.54 0.77 0.30 

Russia 4.97 1.27 0.09 0.96 1.00 1.00 0.91 0.10 

Slovakia 0.17 0.52 0.16 0.94 0.49 0.58 0.84 0.19 

Slovenia 0.09 0.35 0.12 0.91 0.32 0.36 0.88 0.14 

Spain 1.69 0.19 0.17 0.90 0.17 0.21 0.83 0.20 

Sudan 2.47 0.39 0.71 0.99 0.38 1.00 0.29 2.45 

Sweden 0.74 0.05 0.43 0.89 0.04 0.08 0.57 0.75 
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Appendix Table B.13 (continued): Price Transmission Elasticities, milk, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) 

LR-

elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Switzerland 0.79 -0.13 0.68 0.81 -0.11 -0.33 0.32 2.13 

Turkey 1.60 0.48 0.42 0.90 0.43 0.74 0.58 0.72 

UK 3.34 0.18 0.19 0.89 0.16 0.20 0.81 0.23 

Ukraine 2.53 0.68 0.48 1.04 0.71 1.00 0.52 0.92 

US 13.37 0.77 0.01 0.92 0.71 0.71 0.99 0.01 
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Appendix Table B.14: Price Transmission Elasticities, beef, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient of 

Pb (1) 

Estimated 

coefficient of 

Pd lagged ( 

2) 

Mean price 

ratio ([mean 

Pd/mean Pb]) 

SR-elasticity 

(= 1 x mean 

price ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Global         0.66 0.82 0.76 0.68 

Argentina 2.96 0.52 0.09 1.02 0.53 0.58 0.91 0.10 

Australia 5.72 1 0.01 1.00 1.00 1.00 0.99 0.01 

Austria 0.35 0.45 0.43 0.92 0.41 0.73 0.57 0.75 

Bel-Lux 0.23 0.63 0.02 0.91 0.57 0.58 0.98 0.02 

Brazil 8.31 0.8 0.21 1.01 0.81 1.00 0.79 0.27 

Bulgaria 0.07 0.33 0.63 1.01 0.33 0.90 0.37 1.70 

Canada 4.98 0.95 0.01 1.00 0.95 0.96 0.99 0.01 

Chile 0.48 0.41 0.39 0.98 0.40 0.66 0.61 0.64 

Colombia 2.23 0.33 0.45 1.01 0.33 0.60 0.55 0.82 

Czech Republic 0.25 0.54 0.17 0.96 0.52 0.63 0.83 0.20 

Denmark 0.26 0.39 0.22 0.91 0.36 0.46 0.78 0.28 

Ecuador 0.66 0.4 0.35 1.00 0.40 0.62 0.65 0.54 

Egypt 2.90 0.1 0.74 0.98 0.10 0.38 0.26 2.85 

Estonia 0.03 0.3 0.55 1.00 0.30 0.67 0.45 1.22 

Finland 0.16 0.67 0.33 0.91 0.61 0.91 0.67 0.49 

France 2.68 0.41 0.21 0.91 0.37 0.47 0.79 0.27 

Germany 2.18 0.38 0.25 0.91 0.35 0.46 0.75 0.33 

Greece 0.05 0.61 0.03 0.91 0.56 0.57 0.97 0.03 

Hungary 0.13 0.42 0.61 0.97 0.41 1.00 0.39 1.56 

Iceland 0.01 0.09 0.61 0.92 0.08 0.21 0.39 1.56 

Ireland 0.96 0.4 0.22 0.91 0.37 0.47 0.78 0.28 

Israel 0.12 1.05 -0.18 0.93 0.97 0.83 1.18 -0.15 
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Appendix Table B.14 (continued): Price Transmission Elasticities, beef, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient of 

Pb (1) 

Estimated 

coefficient of 

Pd lagged  

( 2) 

Mean price 

ratio ([mean 

Pd/mean Pb]) 

SR-elasticity 

(= 1 x mean 

price ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

  

       Italy 1.93 0.39 0.25 0.91 0.36 0.48 0.75 0.33 

Japan 4.01 -0.15 0.6 0.91 -0.14 -0.34 0.40 1.50 

Korea 0.78 0.48 0.39 0.90 0.43 0.71 0.61 0.64 

Latvia 0.03 0.28 0.67 1.01 0.28 0.85 0.33 2.03 

Lithuania 0.08 0.4 0.59 0.99 0.40 0.97 0.41 1.44 

Mexico 7.12 0.47 0.51 0.99 0.47 0.95 0.49 1.04 

Morocco 0.55 0.18 0.57 0.91 0.16 0.38 0.43 1.33 

Netherlands 0.67 0.4 0.23 0.91 0.37 0.47 0.77 0.30 

New Zealand 1.38 0.91 0.02 1.00 0.91 0.93 0.98 0.02 

Nicaragua 0.78 0.4 0.85 1.03 0.41 1.00 0.15 5.67 

Norway 0.15 0.06 0.71 0.85 0.05 0.18 0.29 2.45 

Philippines 0.81 0.78 0.28 0.98 0.76 1.00 0.72 0.39 

Poland 0.58 0.56 0.62 0.98 0.55 1.00 0.38 1.63 

Portugal 0.18 0.43 0.04 0.92 0.39 0.41 0.96 0.04 

Romania 0.37 0.3 0.55 0.98 0.29 0.65 0.45 1.22 

RSA 1.44 0.62 0.42 1.01 0.62 1.00 0.58 0.72 

Russia 2.98 0.53 0.54 1.00 0.53 1.00 0.46 1.17 

Slovakia 0.09 0.58 0.45 0.97 0.56 1.00 0.55 0.82 

Slovenia 0.06 0.49 0.2 0.93 0.46 0.57 0.80 0.25 

Spain 1.15 0.41 0.19 0.92 0.38 0.46 0.81 0.23 

Sudan 4.89 0.15 0.82 1.17 0.18 0.98 0.18 4.56 

Sweden 0.24 0.44 0.4 0.92 0.40 0.67 0.60 0.67 
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Appendix Table B.14 (continued): Price Transmission Elasticities, beef, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient of 

Pb (1) 

Estimated 

coefficient of 

Pd lagged  

( 2) 

Mean price 

ratio ([mean 

Pd/mean Pb]) 

SR-elasticity 

(= 1 x mean 

price ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Switzerland 0.26 0.24 0.61 0.88 0.21 0.54 0.39 1.56 

Taiwan 0.03 0.31 0.49 0.93 0.29 0.56 0.51 0.96 

Turkey 1.08 0.36 0.6 0.93 0.33 0.84 0.40 1.50 

UK 1.18 0.4 0.25 0.91 0.37 0.49 0.75 0.33 

Ukraine 1.23 0.81 0.18 1.00 0.81 0.99 0.82 0.22 

US 30.25 1.00 -0.01 1.00 1.00 0.99 1.01 -0.01 
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Appendix Table B.15: Price Transmission Elasticities, pigmeat, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient of 

Pb (1) 

Estimated 

coefficient of 

Pd lagged ( 

2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x mean 

price ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Global 

    
0.51 0.83 0.57 1.59 

Australia 0.54 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Austria 0.68 0.62 0.07 0.97 0.60 0.65 0.93 0.08 

Bel-Lux 0.91 0.72 0.02 0.98 0.70 0.72 0.98 0.02 

Brazil 1.08 0.73 0.25 1.00 0.73 0.98 0.75 0.33 

Bulgaria 0.13 0.73 0.33 1.00 0.73 1.00 0.67 0.49 

Canada 2.37 0.90 0.00 1.00 0.90 0.90 1.00 0.00 

China 47.09 0.37 0.75 1.02 0.38 1.00 0.25 3.00 

Czech Republic 0.44 0.59 0.11 0.98 0.58 0.65 0.89 0.12 

Denmark 1.85 0.68 -0.04 0.98 0.66 0.64 1.04 -0.04 

Ecuador 0.19 0.37 0.58 1.00 0.37 0.88 0.42 1.38 

Estonia 0.04 0.48 0.51 0.99 0.48 0.97 0.49 1.04 

Finland 0.20 0.79 0.41 0.96 0.76 1.00 0.59 0.69 

France 2.47 0.68 -0.04 0.98 0.66 0.64 1.04 -0.04 

Germany 4.43 0.68 -0.04 0.98 0.66 0.64 1.04 -0.04 

Greece 0.10 0.73 0.00 0.98 0.71 0.71 1.00 0.00 

Hungary 0.58 0.6 0.05 0.97 0.58 0.61 0.95 0.05 

Iceland 0.01 -0.03 0.87 0.88 -0.03 -0.20 0.13 6.69 

Ireland 0.24 0.68 -0.04 0.98 0.66 0.64 1.04 -0.04 

Italy 1.64 0.68 -0.03 0.98 0.66 0.64 1.03 -0.03 

Japan 4.53 0.02 0.42 0.97 0.02 0.03 0.58 0.72 

Korea 0.96 0.55 0.12 0.89 0.49 0.56 0.88 0.14 

Latvia 0.03 0.6 0.38 0.97 0.58 0.94 0.62 0.61 

Lithuania 0.08 0.38 0.49 0.97 0.37 0.72 0.51 0.96 
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Appendix Table B.15 (continued): Price Transmission Elasticities, pigmeat, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient of 

Pb (1) 

Estimated 

coefficient of 

Pd lagged ( 

2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x mean 

price ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Mexico 1.70 0.34 0.54 1.01 0.34 0.74 0.46 1.17 

Netherlands 1.48 0.68 -0.05 0.98 0.66 0.63 1.05 -0.05 

New Zealand 0.09 1.03 -0.04 1.00 1.00 0.96 1.04 -0.04 

Norway 0.11 0.25 0.62 0.88 0.22 0.58 0.38 1.63 

Philippines 1.99 0.21 0.65 0.98 0.21 0.59 0.35 1.86 

Poland 2.27 0.78 0.26 1.00 0.78 1.00 0.74 0.35 

Portugal 0.34 0.68 -0.02 0.98 0.66 0.65 1.02 -0.02 

Romania 0.59 0.61 0.18 0.97 0.59 0.72 0.82 0.22 

Russia 1.72 1.15 0.41 0.96 1.00 1.00 0.59 0.69 

Slovakia 0.16 0.44 0.13 0.97 0.43 0.49 0.87 0.15 

Slovenia 0.07 0.55 -0.02 0.97 0.53 0.52 1.02 -0.02 

Spain 3.28 0.68 -0.04 0.97 0.66 0.64 1.04 -0.04 

Sweden 0.30 0.62 0.27 0.97 0.60 0.82 0.73 0.37 

Switzerland 0.26 0.31 0.23 0.88 0.27 0.35 0.77 0.30 

Taiwan 0.90 0.02 0.58 0.90 0.02 0.04 0.42 1.38 

Thailand 0.80 0.37 0.4 0.99 0.37 0.61 0.60 0.67 

UK 0.81 0.67 -0.02 0.98 0.65 0.64 1.02 -0.02 

Ukraine 0.79 0.26 0.8 0.99 0.26 1.00 0.20 4.00 

US 10.65 0.98 0.00 1.00 0.98 0.98 1.00 0.00 

Vietnam 1.09 -0.37 0.45 1.05 -0.39 -0.70 0.55 0.82 
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Appendix Table B.16: Price Transmission Elasticities, poultry, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Global 

    
0.68 0.89 0.69 0.65 

Australia 0.99 1.00 0.00 1.00 1.00 1.00 1.00 0.00 

Austria 0.13 0.5 0.42 0.93 0.47 0.80 0.58 0.72 

Bel-Lux 0.32 0.55 0.19 0.92 0.50 0.62 0.81 0.23 

Brazil 6.05 1.11 -0.06 1.01 1.00 0.94 1.06 -0.06 

Bulgaria 0.11 0.23 0.35 0.96 0.22 0.34 0.65 0.54 

Canada 2.22 0.82 0.66 0.98 0.81 1.00 0.34 1.94 

China 27.43 0.67 0.50 1.01 0.68 1.00 0.50 1.00 

Czech Republic 0.26 0.55 0.01 0.94 0.52 0.52 0.99 0.01 

Denmark 0.24 0.67 0.40 0.92 0.62 1.00 0.60 0.67 

Dominican Republic 0.22 0.35 0.54 1.02 0.36 0.78 0.46 1.17 

Ecuador 0.69 0.03 0.51 1.00 0.03 0.06 0.49 1.04 

Estonia 0.01 0.69 0.03 0.95 0.65 0.67 0.97 0.03 

Finland 0.09 0.59 0.33 0.94 0.55 0.83 0.67 0.49 

France 2.45 0.69 0.38 0.92 0.63 1.00 0.62 0.61 

Germany 1.07 0.64 0.47 0.92 0.59 1.00 0.53 0.89 

Greece 0.10 0.58 0.08 0.92 0.53 0.58 0.92 0.09 

Hungary 0.70 0.63 -0.08 0.94 0.59 0.55 1.08 -0.07 

Iceland 0.00 0.10 0.63 0.78 0.08 0.21 0.37 1.70 

Indonesia 1.42 0.35 0.53 0.91 0.32 0.67 0.47 1.13 

Ireland 0.15 0.74 0.35 0.92 0.68 1.00 0.65 0.54 

Israel 0.73 0.51 0.69 0.99 0.51 1.00 0.31 2.23 

Italy 1.24 0.64 0.40 0.92 0.59 0.98 0.60 0.67 
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Appendix Table B.16 (continued): Price Transmission Elasticities, poultry, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Japan 3.69 0.71 0.50 0.97 0.69 1.00 0.50 1.00 

Korea 0.53 0.07 0.64 0.90 0.06 0.17 0.36 1.78 

Latvia 0.01 0.88 0.02 0.93 0.82 0.84 0.98 0.02 

Lithuania 0.04 0.83 0.16 0.93 0.77 0.92 0.84 0.19 

Mexico 3.69 0.21 0.49 0.94 0.20 0.39 0.51 0.96 

Morocco 0.76 0.29 -0.09 0.97 0.28 0.26 1.09 -0.08 

Netherlands 0.82 0.69 0.44 0.92 0.63 1.00 0.56 0.79 

New Zealand 0.25 1.12 0.11 0.95 1.00 1.00 0.89 0.12 

Nicaragua 0.12 0.00 0.01 0.96 0.00 0.00 0.99 0.01 

Norway 0.02 0.53 0.21 0.81 0.43 0.54 0.79 0.27 

Philippines 0.25 0.37 0.69 0.94 0.35 1.00 0.31 2.23 

Poland 0.94 0.64 0.20 0.95 0.61 0.76 0.80 0.25 

Portugal 0.29 0.7 0.33 0.92 0.64 0.96 0.67 0.49 

Romania 0.37 0.42 0.45 0.93 0.39 0.71 0.55 0.82 

RSA 2.47 0.77 0.27 1.00 0.77 1.00 0.73 0.37 

Russia 1.51 1.5 -0.08 0.95 1.00 0.93 1.08 -0.07 

Slovakia 0.11 0.72 0.03 0.93 0.67 0.69 0.97 0.03 

Slovenia 0.06 0.77 0.36 0.92 0.71 1.00 0.64 0.56 

Spain 1.34 0.77 0.28 0.92 0.71 0.98 0.72 0.39 

Sweden 0.11 0.67 0.11 0.94 0.63 0.71 0.89 0.12 

Switzerland 0.03 0.68 0.17 0.77 0.52 0.63 0.83 0.20 

Taiwan 0.81 0.07 0.75 0.88 0.06 0.25 0.25 3.00 

Thailand 1.91 0.37 0.77 0.99 0.37 1.00 0.23 3.35 
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Appendix Table B.16 (continued): Price Transmission Elasticities, poultry, all focus countries, 1985 to 2010 

  

Country 

share of 

value of 

production 

Estimated 

coefficient 

of Pb (1) 

Estimated 

coefficient 

of Pd lagged 

( 2) 

Mean price 

ratio ([mean 

Pd/mean 

Pb]) 

SR-elasticity 

(= 1 x 

mean price 

ratio) LR-elasticity 

Coefficient 

of 

Adjustment 

(= 1 - 2)  

Mean Lag 

(=2 /(1 -  

2) 

Turkey 1.19 0.88 0.13 0.94 0.83 0.95 0.87 0.15 

UK 1.81 0.66 0.39 0.92 0.61 0.99 0.61 0.64 

Ukraine 0.42 0.64 -0.09 0.95 0.61 0.56 1.09 -0.08 

US 29.25 0.76 0.11 1.00 0.76 0.85 0.89 0.12 

Vietnam 0.58 0.86 0.13 1.00 0.86 0.99 0.87 0.15 
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Appendix C: Stability measures of domestic producer and 

border prices 
 

Appendix Table C.1: Relative stability
a
 of domestic producer and border prices of all 

covered agricultural products, by country, 1955-84 and 1985-2010 

 

SDd/SDb SDd/SDb CVd/CVb CVd/CVb Zd/Zb Zd/Zb 

 

1955-1984 1985-2010 1955-1984 1985-2010 1955-1984 1985-2010 

Africa 0.88 1.21 1.06 1.18 0.80 1.15 

Asia (excl. Japan) 0.67 0.98 0.70 0.96 0.75 0.85 

Latin America 0.84 0.97 0.96 1.01 0.61 1.01 

DCs 0.73 1.01 0.80 0.99 0.74 0.91 

ECA 0.76 1.18 0.90 1.05 0.56 1.16 

HIC 1.26 1.34 0.94 0.95 1.11 1.12 

World 1.02 1.14 0.88 0.98 0.97 1.01 

Argentina 0.74 0.78 0.99 0.94 0.70 0.80 

Australia 0.94 1.01 0.89 0.99 0.98 1.00 

Austria 0.94 1.48 0.71 1.02 0.62 1.00 

Bangladesh 1.30 1.14 1.34 1.17 1.88 0.73 

Bel-Lux 1.27 0.93 0.67 0.74 1.13 1.03 

Benin 0.98 0.96 0.98 0.97 0.97 0.96 

Brazil 0.59 0.98 0.74 1.05 0.47 0.98 

Bulgaria na 1.12 na 1.19 na 1.18 

Burkina Faso 0.96 0.93 0.98 0.94 0.95 0.93 

Cameroon 0.75 1.02 0.84 1.04 0.75 0.95 

Canada 1.11 1.07 0.98 0.97 1.07 0.95 

Chad 0.87 0.97 0.93 0.98 0.84 0.96 

Chile 0.70 1.15 0.71 1.05 0.81 0.91 

China 0.20 0.85 0.44 0.94 na 0.72 

Colombia 0.92 0.78 0.97 0.72 0.79 0.91 

Cote d'Ivoire 0.53 0.77 0.76 1.08 0.49 0.67 

Cyprus na 0.98 na 0.90 na na 

Czech Rep na 0.86 na 0.78 na 0.98 

Denmark 1.70 1.16 1.03 0.86 1.38 0.93 

Dominican Rep 0.75 0.84 0.78 0.91 0.52 0.92 

Ecuador 0.66 0.80 0.75 0.86 0.68 1.12 

Egypt 0.90 2.38 1.37 1.91 0.56 2.02 

Estonia na 1.01 na 0.93 na 0.95 

Ethiopia 1.13 0.88 1.27 0.97 na 0.87 
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Appendix Table C.1 (continued): Relative stability
a
 of domestic producer and border 

prices of all covered agricultural products, by country, 1955-84 and 1985-2010 

 

SDd/SDb SDd/SDb CVd/CVb CVd/CVb Zd/Zb Zd/Zb 

 

1955-1984 1985-2010 1955-1984 1985-2010 1955-1984 1985-2010 

Finland 2.06 3.14 1.11 1.65 1.15 1.79 

France 1.46 1.34 0.89 0.97 1.33 0.97 

Germany 1.42 1.24 0.81 0.89 1.42 0.96 

Ghana 1.03 0.99 1.52 1.01 0.95 1.13 

Greece na 0.91 na 0.78 na 0.92 

Hungary na 0.96 na 0.89 na 1.13 

Iceland 2.99 3.84 0.86 1.42 na 2.39 

India 0.79 1.11 0.70 0.99 0.62 0.95 

Indonesia 0.92 0.99 0.86 0.98 0.79 0.96 

Ireland 2.51 1.17 1.20 0.72 1.58 0.96 

Israel na 1.03 na 0.91 

 

1.20 

Italy 1.33 1.20 0.99 0.94 1.27 0.99 

Japan 2.04 3.70 0.96 1.29 1.02 2.61 

Kenya 0.74 0.86 0.82 0.96 0.62 0.77 

Korea 1.94 3.63 1.33 1.29 1.07 3.02 

Latvia na 1.18 na 1.08 na 1.07 

Lithuania na 1.27 na 1.17 na 1.17 

Madagascar 0.51 1.01 0.78 1.15 0.53 0.94 

Malaysia 0.73 0.88 0.83 0.98 0.68 0.82 

Mali 0.92 0.92 0.97 0.94 0.91 0.92 

Malta na 1.06 na 0.99 na 

 Mexico 1.52 1.13 1.52 1.05 na 1.20 

Morocco na 1.16 na 0.85 na 1.11 

Mozambique 0.72 0.99 1.33 1.01 0.19 0.94 

Netherlands 1.88 1.10 0.95 0.79 1.68 0.98 

Newzealand 1.04 1.02 0.95 0.97 1.14 1.11 

Nicaragua na 1.27 na 1.38 na 0.80 

Nigeria 1.15 1.18 1.03 1.10 1.20 1.32 

Norway 1.86 2.67 0.49 0.94 na 1.73 

Pakistan 1.01 0.71 1.06 0.72 0.78 0.55 

Philippines 0.64 1.05 0.67 0.88 0.62 0.77 

Poland na 1.04 na 0.92 na 1.12 

Portugal 1.34 1.11 1.12 0.90 1.43 1.18 

Romania na 1.11 na 0.92 na 1.40 

Russia na 1.53 na 1.33 na 1.32 

Senegal 0.46 1.53 0.61 1.50 0.48 0.68 
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Appendix Table C.1 (continued): Relative stability
a
 of domestic producer and border 

prices of all covered agricultural products, by country, 1955-84 and 1985-2010 

 

 

SDd/SDb SDd/SDb CVd/CVb CVd/CVb Zd/Zb Zd/Zb 

 

1955-1984 1985-2010 1955-1984 1985-2010 1955-1984 1985-2010 

Slovakia na 0.89 na 0.79 na 0.93 

Slovenia na 1.10 na 0.75 na 1.09 

South Africa 0.77 1.02 0.72 0.97 0.79 1.15 

Spain 0.65 1.20 0.63 0.93 0.65 0.89 

Sri Lanka 1.09 1.08 1.33 1.11 0.81 0.94 

Sudan 0.90 1.30 1.31 1.44 0.80 0.97 

Sweden 1.56 1.66 0.66 1.08 1.02 1.20 

Switzerland 3.04 3.45 0.91 1.14 na 1.97 

Taiwan 1.01 1.47 0.95 0.68 1.08 1.96 

Tanzania 0.48 0.71 1.22 0.98 na 0.58 

Thailand 0.53 0.97 0.64 0.98 0.52 0.94 

Togo 0.99 0.96 1.00 0.97 0.98 0.95 

Turkey 0.76 1.16 0.90 0.93 0.56 1.09 

Uganda 0.85 0.98 0.92 1.00 0.84 0.98 

United Kingdom 1.77 1.31 1.28 0.89 1.64 1.00 

Ukraine na 0.95 na 1.04 na 0.96 

United States 1.00 0.98 0.95 0.91 0.95 0.96 

Vietnam na 0.83 na 0.90 na 1.07 

Zambia 0.52 1.09 0.87 1.83 0.32 0.76 

Zimbabwe 0.60 0.69 0.94 1.34 0.49 0.66 

 
a
 SDd/SDb is the standard deviation of the domestic producer price relative to that for the border 

price, CVd/CVb is the coefficient of variation (the standard deviation divided by the sample mean) of 

the domestic producer price relative to that for the border price, and Zd/Zb is the Z-Statistic (defined 

in equation (4), Chapter 2) of the domestic producer price relative to that for the border price. 

 

Source: Authors‟ estimates based on prices compiled by Anderson and Nelgen 

(2012b). 
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Appendix Table C.2: Relative stability
a
 of domestic producer and border prices of all 

covered agricultural products, by product, developing countries, 1955-84 and 1985-

2010 

 

SDd/SDb SDd/SDb CVd/CVb CVd/CVb Zd/Zb Zd/Zb 

 

1955-1984 1985-2010 1955-1984 1985-2010 1955-1984 1985-2010 

Apple 1.19 1.23 1.16 1.03 1.17 1.32 

Banana 0.76 0.99 0.96 1.08 0.83 1.00 

Barley 2.11 1.21 1.15 0.78 2.67 1.14 

Bean 0.75 0.71 0.98 0.83 1.09 0.77 

Beef 1.08 1.33 1.24 1.27 0.83 1.34 

Cabbage na 1.20 na 0.96 na 1.13 

Camel 1.44 0.06 1.81 0.29 0.99 0.08 

Cashew 0.14 0.66 0.95 1.13 0.09 0.34 

Cassava 1.00 1.01 1.00 1.03 1.01 1.03 

Chat na 0.52 na 0.91 na 0.51 

Chickpea 1.10 1.10 1.01 1.05 1.29 1.26 

Chillies na 0.98 na 0.67 na 0.88 

Clementine na 1.08 na 0.95 na 1.15 

Clove 0.22 0.74 0.87 1.83 0.21 0.43 

Cocoa 0.56 0.75 1.09 1.13 0.44 0.75 

Coconut 0.96 1.86 1.04 1.82 0.89 1.00 

Coffee 0.55 0.84 0.88 0.94 0.49 0.75 

Cotton 0.84 1.18 0.98 1.16 0.75 1.47 

Egg 1.78 0.99 1.81 0.95 0.85 1.24 

Fruit&Veg 0.91 0.96 0.99 1.00 0.95 0.92 

Fruits na 0.89 na 0.93 na 1.14 

Garlic 1.74 3.15 0.79 1.16 2.16 1.75 

Grape 0.87 1.04 0.91 1.02 0.75 0.98 

Groundnut 0.81 1.49 0.89 1.44 1.05 0.86 

Gumarabic 0.31 0.41 0.63 1.10 0.34 0.44 

Hides&Skins na 0.45 na 0.90 na 0.50 

Jute 0.56 0.68 0.86 0.99 0.55 0.95 

Maize 0.84 1.17 0.87 1.13 0.93 0.87 

Melon na 1.00 na 1.01 na 1.00 

Milk 1.58 1.11 1.02 0.87 0.80 1.03 

Millet 1.13 1.07 1.34 1.07 1.03 1.12 

Oilseed na 0.43 na 0.89 na 0.42 

Olive na 0.94 na 0.75 na 0.82 

Onion 0.99 0.62 0.71 0.40 1.72 0.73 

Orange 0.57 0.94 0.68 0.96 0.74 1.01 

Otherroots&Tubers 1.00 1.00 1.00 1.00 1.00 1.00 
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Appendix Table C.2 (continued): Relative stability
a
 of domestic producer and border 

prices of all covered agricultural products, by product, developing countries, 1955-84 

and 1985-2010 

 

SDd/SDb CVd/CVb SDd/SDb CVd/CVb Zd/Zb Zd/Zb 

 

1955-1984 1955-1984 1985-2010 1985-2010 1955-1984 1985-2010 

Palmoil 0.76 0.90 0.90 1.01 0.64 0.81 

Pepper 1.01 2.60 1.43 0.94 1.01 2.06 

Pigmeat 0.44 0.98 0.83 1.07 1.46 0.55 

Plantain 1.00 1.00 1.00 1.00 1.00 1.00 

Potato 0.98 0.93 0.96 0.88 1.00 0.88 

Poultry 1.23 1.08 0.91 1.05 1.64 1.81 

Pulse na 0.49 na 0.91 na 0.66 

Pyrethrum na 0.70 na 1.56 na 0.76 

Rapeseed 0.89 2.17 0.66 1.31 1.12 2.00 

Rice 0.53 1.00 0.61 0.96 0.50 0.81 

Rubber 0.73 1.11 0.88 1.05 0.72 0.83 

Sesame 0.39 1.04 0.96 1.52 0.40 0.92 

Sheepmeat 0.90 1.14 1.20 1.36 0.94 1.06 

Sisal na 1.24 na 1.35 na 0.85 

Sorghum 1.47 1.41 1.12 1.17 1.46 1.63 

Soybean 0.76 0.99 0.77 1.04 0.71 0.91 

Strawberry na 1.22 na 1.36 na 1.22 

Sugar 0.39 1.03 0.42 0.94 0.35 0.85 

Sunflower 0.81 0.76 0.96 0.81 0.91 0.75 

Sweet potato 1.00 1.00 1.00 1.00 1.00 1.00 

Tea 0.97 1.03 1.35 1.20 1.05 1.10 

Teff na 0.86 na 0.92 na 0.81 

Tobacco 0.69 1.12 1.27 2.05 0.76 1.15 

Tomato 0.34 0.74 0.48 1.01 1.64 0.62 

Vanilla 0.37 0.90 0.95 2.17 0.94 0.59 

Vegetables na 0.30 na 0.42 na 0.62 

Wheat 1.04 1.19 0.99 1.06 0.93 0.92 

Yam 1.02 1.00 1.01 1.01 1.01 1.01 
 

a
 SDd/SDb is the standard deviation of the domestic producer price relative to that for the border 

price, CVd/CVb is the coefficient of variation (the standard deviation divided by the sample mean) of 

the domestic producer price relative to that for the border price, and Zd/Zb is the Z-Statistic (defined 

in equation (10) of the text) of the domestic producer price relative to that for the border price. 
 

Source: Authors‟ estimates based on prices compiled by Anderson and Nelgen 

(2012b). 
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Appendix D: Global and national WRI and TRI estimates  
 

Appendix Table D.1: Global TRI by commodity, 1965-2010 

(percent) 

 

(a) TRI 

 

 

 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Grains 26 20 14 12 19 25 21 18 21 41 48 40 22 13 4 6 11 6 0 

Rice 51 93 49 32 43 39 44 41 52 66 74 58 42 30 21 19 27 23 21 

Wheat 14 1 -24 -15 -7 -6 6 9 13 32 39 31 11 8 -7 3 -3 -10 -7 

Maize 7 6 2 3 7 9 2 -3 -6 9 15 16 5 -4 -5 0 4 -3 -7 

Cassava 17 32 39 8 0 -1 4 20 28 -1 20 19 11 na na na na na na 

Barley 25 -4 5 0 -9 15 -13 5 -3 68 93 43 18 5 3 6 8 4 -3 

Sorghum 62 68 64 65 26 97 21 17 18 30 50 18 10 87 6 -4 27 21 0 

Millet 60 49 18 8 19 8 -5 9 9 53 -62 -87 -46 na na na na na na 

Oat 5 -13 -14 -7 -10 -21 -4 -6 -8 9 22 -2 8 2 4 1 1 3 3 

Oilseeds 8 6 4 4 12 8 7 9 12 19 24 17 9 12 11 24 24 18 8 

Soybean 0 0 2 0 4 5 6 10 14 6 9 8 6 8 9 8 5 10 7 

Groundnut 31 18 59 53 38 26 24 23 32 59 79 12 -6 -33 -40 -77 -31 -3 0 

Palmoil 28 12 -18 -1 15 -3 -7 -6 -11 -13 4 22 7 19 13 51 48 32 na 

Rapeseed 19 21 -1 0 -1 -1 10 3 0 52 76 62 20 13 23 13 0 0 0 

Sunflower -5 -1 -14 -19 4 -3 -9 -5 9 59 62 36 21 14 15 -4 13 2 21 

Sesame 63 61 62 70 64 60 61 62 24 61 54 34 42 -45 -10 -39 -45 -110 na 
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Appendix Table D.1 (continued): Global TRI by commodity, 1965-2010 

(percent) 

 

(a) TRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Tropicalcrops 38 27 9 20 37 23 28 40 41 38 40 31 26 2 4 -1 -11 -1 23 

Sugar 103 36 4 21 49 38 41 81 79 67 63 47 45 9 21 7 8 15 9 

Cotton 5 19 15 16 15 6 9 -3 7 15 24 13 5 4 4 5 -12 17 50 

Coconut 19 1 4 13 9 -5 6 25 22 6 17 21 22 -47 -106 -64 -90 -138 na 

Coffee 31 34 29 32 28 49 43 51 36 29 35 44 9 8 9 9 6 -12 0 

Rubber 10 2 2 14 8 9 21 14 10 15 21 16 3 -13 -11 -23 -32 -55 na 

Tea 30 31 28 28 23 36 25 16 16 20 22 32 20 -4 -6 -2 -1 7 na 

Cocoa 48 37 44 50 34 54 53 54 49 46 34 25 28 21 17 27 29 33 na 

Livestock 37 36 31 29 39 49 51 61 52 54 55 49 28 11 11 8 7 12 5 

Pigmeat 34 26 29 17 19 33 36 54 20 28 26 31 11 6 7 6 0 17 -2 

Milk 88 87 71 80 99 126 141 138 150 143 163 101 56 18 15 7 10 10 8 

Beef 19 23 17 5 17 20 21 52 52 53 48 43 32 18 15 14 11 11 7 

Poultry 22 32 27 24 22 26 25 21 19 27 34 33 21 10 10 8 10 10 7 

Egg -10 -15 -14 19 11 -2 11 0 5 20 7 14 10 6 5 2 2 2 2 

Sheepmeat 72 67 114 123 144 163 95 66 38 60 81 87 34 21 25 18 14 15 8 

Wool -4 -2 -2 -3 -3 -4 -6 -6 -3 -4 -3 -3 -2 0 0 0 0 0 0 

29comm 31 27 20 18 28 33 33 37 36 45 49 42 24 11 8 9 9 10 5 
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Appendix Table D.2: Global WRI by commodity, 1965-2010 

(percent) 

 

(b) WRI 

 

 

 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Grains 49 50 42 35 37 47 54 49 62 106 125 100 71 60 41 29 30 32 29 

Rice 70 138 70 53 56 63 79 85 113 172 193 149 135 103 70 58 51 46 65 

Wheat 37 20 34 28 20 16 30 27 37 64 83 62 33 34 29 15 23 23 22 

Maize 27 33 15 15 19 27 31 20 24 53 70 53 25 27 22 21 14 21 16 

Cassava 17 32 39 8 1 1 11 20 28 1 20 19 12 na na na na na na 

Barley 53 43 13 8 23 21 42 36 48 136 180 93 58 45 25 16 15 31 23 

Sorghum 91 115 84 75 58 133 57 51 53 50 104 43 43 173 66 48 56 39 0 

Millet 61 50 23 18 24 18 28 19 18 54 69 93 68 na na na na na na 

Oat 75 64 48 43 79 71 78 37 42 111 91 44 50 29 15 5 5 18 19 

Oilseeds 17 16 12 11 17 16 24 26 28 42 46 36 30 28 28 38 32 28 21 

Soybean 8 9 9 5 11 13 22 27 32 29 30 30 28 29 29 20 17 21 23 

Groundnut 38 28 59 55 41 33 43 33 38 74 97 19 45 52 52 83 33 64 0 

Palmoil 31 21 32 35 17 14 22 29 21 24 20 31 29 26 22 54 52 42 na 

Rapeseed 34 38 3 2 3 3 19 7 7 86 104 82 35 37 49 30 0 0 0 

Sunflower 11 5 19 30 6 4 37 32 21 82 90 57 32 20 27 33 32 16 29 

Sesame 63 61 62 70 65 60 61 62 25 61 55 35 45 52 22 39 45 110 na 
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Appendix Table D.2: Global WRI by commodity, 1965-2010 

(percent) 

 

(b) WRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Tropicalcrops 76 47 40 46 49 42 46 65 68 64 69 57 52 62 58 59 52 68 38 

Sugar 161 52 46 60 61 56 68 122 132 110 116 87 78 78 47 56 60 63 22 

Cotton 53 55 49 33 33 33 30 29 31 36 45 41 37 44 57 52 33 64 73 

Coconut 20 10 7 14 12 11 17 26 24 15 20 22 26 57 142 90 100 164 na 

Coffee 34 37 33 38 36 58 48 56 40 37 42 49 22 21 21 25 21 38 0 

Rubber 18 17 16 22 19 22 24 19 13 19 25 19 20 86 88 99 77 95 na 

Tea 36 35 30 32 31 49 40 35 33 39 32 40 32 25 9 4 3 7 na 

Cocoa 52 39 49 51 40 60 59 57 54 51 38 29 36 45 48 48 45 45 na 

Livestock 77 77 60 52 66 86 86 90 85 94 97 80 57 34 34 29 30 34 27 

Pigmeat 77 64 63 45 44 71 64 66 36 45 47 48 29 23 27 23 39 38 33 

Milk 160 158 120 123 147 197 213 182 188 226 280 157 92 41 43 29 24 36 31 

Beef 39 48 33 20 38 41 50 104 110 109 88 82 71 49 41 37 25 27 19 

Poultry 39 53 42 36 38 45 47 45 51 47 59 47 48 34 33 33 35 39 24 

Egg 39 37 17 25 15 11 23 17 28 46 34 42 33 31 24 19 16 16 17 

Sheepmeat 139 138 185 171 190 232 141 109 67 92 130 137 54 35 47 46 24 30 19 

Wool 4 3 3 3 5 6 10 10 6 11 8 7 9 8 8 9 9 8 7 

29comm 62 60 48 41 49 60 64 66 70 92 100 82 59 44 38 33 32 35 28 
 

Source: Derived from estimates reported in Croser and Anderson 2009, updated from Anderson and Nelgen (2012b). 
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Appendix Table D.3: Global TRI by country, all covered farm products, 1965-2010 

(percent) 

 

(a) TRI 

 

 

 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Asia 29 29 25 24 36 25 30 40 34 44 51 42 17 5 3 11 8 10 -3 

Banglasdesh na na na -13 91 -5 -9 16 38 22 45 12 1 16 -5 -10 -25 -15 na 

China na na na na na na 43 46 31 44 53 50 10 1 -3 3 6 13 -5 

India 35 37 53 51 56 41 41 39 80 95 113 36 22 1 -6 -6 -31 -24 na 

Indonesia 11 -5 -15 1 13 14 9 23 19 10 3 -1 6 13 13 33 16 -3 na 

Korea 30 88 20 -22 11 54 108 118 136 145 153 170 180 115 135 101 63 75 55 

Malaysia 6 11 4 2 2 26 18 22 21 23 29 16 8 11 17 47 52 47 na 

Pakistan 44 46 -37 -6 7 -1 4 7 13 14 10 20 0 4 6 6 -24 7 na 

Philippines 4 21 -14 -25 -5 8 1 4 25 20 16 8 27 1 11 19 -18 4 na 

Sri Lanka 18 24 37 3 9 9 19 12 18 14 -7 -9 15 -12 -40 -22 -4 13 na 

Taiwan -8 -28 -12 2 -12 -16 -12 -23 -32 -37 -46 -51 61 na na na na na na 

Thailand 23 21 16 44 28 12 16 8 10 10 9 11 6 0 6 -20 6 -8 na 

Vietnam na na na na na na na na na 10 27 3 8 -4 na na na na na 

                    

Latin America 14 21 25 33 33 16 17 19 22 9 17 16 10 -6 6 2 6 6 1 

Argentina 24 30 35 38 41 32 20 22 22 19 13 10 9 21 27 30 39 33 na 

Brazil 14 29 33 43 37 16 18 12 18 7 16 19 4 -1 0 -1 0 2 1 

Chile -7 -24 -21 -22 -13 -7 8 19 32 40 29 13 13 5 3 -4 1 -1 1 

Colombia 7 14 6 2 8 4 14 21 16 8 8 10 2 -10 -3 -12 -6 4 na 

DominicanRepu

blic 25 17 7 30 39 10 32 49 60 43 15 23 41 44 26 27 -2 -2 na 

Ecuador 15 9 4 18 31 39 41 40 53 40 14 18 6 -13 -19 -38 -21 -11 na 

Mexico na na na na na na 14 24 26 1 21 15 16 -24 8 -2 3 4 1 

Nicaragua na na na na na na na na na na na na 18 13 13 17 0 30 na 
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Appendix Table D.3 (continued): Global TRI by country, all covered farm products, 1965-2010 

(percent) 

 

(a) TRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Africa 22 19 18 23 25 31 19 32 31 52 66 54 18 42 15 -7 16 7 -1 

Cameroon 34 32 42 46 33 54 41 46 31 22 0 -9 6 -10 -11 -10 -1 7 na 

Cote d'ivoire 23 42 51 12 32 73 38 40 44 47 44 16 30 35 46 54 42 56 na 

Egypt 0 -9 -4 18 14 8 8 36 17 89 136 120 18 9 10 -3 7 -4 na 

Ethiopia na na na na na na 42 40 56 49 51 61 48 4 8 4 3 -7 na 

Ghana 22 37 12 2 18 45 53 107 50 54 102 68 25 23 15 -12 29 15 na 

Kenya -17 -1 -7 -2 -17 -13 -2 -2 20 25 35 32 4 5 5 36 13 -34 na 

Madagascar 13 1 -39 -39 -21 8 2 26 38 16 12 65 8 7 -4 34 -20 -13 na 

Mozambique na na na na 81 28 12 -60 -45 -42 -9 -1 14 9 -9 -38 -19 -3 na 

Nigeria 103 127 82 49 69 104 50 51 77 103 155 35 12 93 -23 -67 1 -15 na 

RSA 4 0 6 25 25 11 -2 6 -19 -19 -29 4 -4 0 5 -2 -3 0 -1 

Senegal 19 39 44 45 41 40 39 46 52 49 30 21 21 -16 na na na na na 

Sudan 30 20 29 28 20 30 24 42 58 51 58 59 31 87 60 12 61 58 na 

Tanzania na na na na na 36 20 29 61 48 40 37 30 na na na na na na 

Uganda 17 37 36 74 81 87 75 39 59 73 67 64 10 na na na na na na 

Zambia -6 -20 37 40 55 29 8 -20 -41 -35 -47 -63 -4 -6 na na na na na 

Zimbabwe 39 45 43 43 50 60 39 20 36 37 34 38 16 19 na na na na na 
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Appendix Table D.3 (continued): Global TRI by country, all covered farm products, 1965-2010 

(percent) 

 

(a) TRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Europe’s 

transition 

econs. 9 22 -15 0 7 31 16 -1 6 12 13 20 12 14 9 5 15 8 12 

Bulgaria na na na na na na na na na na na na 9 17 15 5 -1 -1 -1 

Czech Republic na na na na na na na na na na na na 0 0 1 2 -2 -2 -1 

Estonia na na na na na na na na na na na na 8 7 7 6 -1 0 0 

Hungary na na na na na na na na na na na na -13 -15 -11 -8 -2 -3 -2 

Latvia na na na na na na na na na na na na 20 15 10 5 -2 -1 0 

Lithuania na na na na na na na na na na na na 16 -1 -1 2 -2 -1 0 

Poland na na na na na na na na na na na na 3 -21 -18 -12 -4 -3 -1 

Romania na na na na na na na na na na na na 26 45 44 8 -1 -1 0 

Russia na na na na na na na na na na na na 7 20 11 8 36 30 33 

Slovakia na na na na na na na na na na na na 4 -2 -1 5 -2 -2 -1 

Slovenia na na na na na na na na na na na na -17 -20 -18 -3 -1 1 -2 

Turkey na 22 -15 0 7 31 16 -1 6 12 13 20 18 21 14 4 8 -12 -1 

Ukraine na na na na na na na na na na na na 14 4 1 13 26 14 12 
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Appendix Table D.3 (continued): Global TRI by country, all covered farm products, 1965-2010 

(percent) 

 

(a) TRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

High-income 

countries
b
 32 27 18 13 24 36 37 41 42 53 52 47 34 19 14 11 9 11 9 

Australia -12 -4 -1 0 -2 -4 -3 -5 -5 -10 -8 -3 -4 -1 0 0 0 0 0 

Austria 59 26 -3 -13 8 6 29 20 37 -43 -25 -34 19 21 18 11 7 7 3 

Canada 6 6 3 6 6 14 21 23 26 23 30 25 16 13 18 11 10 20 19 

Denmark -34 -30 48 32 47 85 65 68 61 101 97 73 40 16 13 7 6 4 3 

Finland 9 -11 -5 3 -11 -10 7 13 -20 -190 -175 -7 -28 22 18 7 6 6 3 

France 75 59 29 19 38 58 62 73 71 98 99 71 40 15 13 11 5 6 2 

Germany 105 73 43 27 47 88 73 81 71 98 87 68 42 17 14 11 6 6 3 

Iceland na na na na na na 142 176 217 -258 2 -170 29 68 51 17 41 22 36 

Ireland -15 -41 75 47 70 123 105 139 138 169 168 103 66 37 28 11 11 13 4 

Italy 53 48 21 13 26 41 48 59 61 65 63 49 29 10 8 7 3 4 1 

Japan 77 95 71 27 57 83 108 125 136 157 153 149 130 127 106 84 91 90 93 

Netherlands 117 102 61 44 72 121 104 107 94 108 96 76 48 22 19 9 8 8 5 

New Zealand 2 2 2 2 -18 -7 -9 -13 -10 -5 4 2 2 4 -1 -1 1 -1 -1 

Norway na na na na na na -44 92 -27 246 236 168 162 101 110 51 58 87 88 

Portugal 15 20 4 10 33 30 25 16 13 48 48 46 26 14 12 9 4 4 2 

Spain 16 3 -10 -17 3 1 -2 16 29 60 59 50 27 13 11 9 5 5 2 

Sweden 38 57 50 42 44 53 50 55 53 -122 -113 -93 4 25 20 9 6 7 3 

Switzerland na na na na na na 167 199 212 53 61 36 26 29 48 34 59 73 52 

UK 45 31 49 34 52 83 73 85 82 117 112 83 49 26 24 15 9 11 5 

US 2 0 -1 4 4 2 6 6 6 7 5 5 5 2 1 2 0 2 1 
 

Source: Derived from estimates reported in Croser and Anderson 2009, updated from Anderson and Nelgen (2012b).
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Appendix Table D.4: Global TRI by country, all covered farm products, 1965-2010 

(percent) 

 

(a) WRI 

 

 

65-

71 
„72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Asia 44 47 48 46 50 41 47 54 46 54 60 50 27 22 32 31 34 42 29 

Banglasdesh na na na 30 98 11 30 34 73 68 61 17 30 31 26 25 38 32 na 

China na na na na na na 56 53 36 48 57 53 17 14 20 17 23 35 28 

India 44 49 59 56 63 60 55 69 112 121 126 45 27 32 40 31 35 26 na 

Indonesia 18 13 26 18 20 25 26 36 27 21 17 20 26 47 69 68 58 72 na 

Korea 55 101 38 40 37 68 121 127 149 162 176 187 211 137 155 120 84 99 82 

Malaysia 10 12 7 17 14 31 24 35 41 39 47 24 17 25 33 47 57 47 na 

Pakistan 74 94 63 61 42 26 39 44 48 47 47 48 29 21 25 20 53 26 na 

Philippines 34 26 34 41 27 14 27 47 70 45 52 35 41 25 32 51 37 42 na 

Sri Lanka 28 32 38 34 29 35 34 21 22 28 25 43 36 45 58 46 24 41 na 

Taiwan 47 60 60 41 57 33 36 52 56 67 85 95 149 na na na na na na 

Thailand 26 26 24 46 35 18 24 16 19 16 15 19 16 18 18 30 20 32 na 

Vietnam na na na na na na na na na 23 41 12 29 26 na na na na na 

                    

Latin America 25 38 41 52 49 27 38 44 46 35 35 34 27 31 18 20 17 16 5 

Argentina 26 30 35 42 42 36 22 22 22 22 14 12 12 23 29 31 40 35 na 

Brazil 20 50 49 61 54 24 38 45 39 37 37 45 18 15 11 10 7 9 4 

Chile 25 33 34 28 35 17 20 30 49 46 35 23 18 14 7 10 2 4 1 

Colombia 22 17 22 37 37 23 33 45 42 28 22 23 37 47 44 49 47 41 na 

DominicanRepu

blic 43 36 41 44 53 27 47 61 65 57 48 46 65 75 55 60 45 50 na 

Ecuador 39 53 46 55 54 57 68 59 73 48 37 37 25 32 39 47 46 42 na 

Mexico na na na na na na 46 51 62 39 44 31 38 49 14 20 8 7 8 

Nicaragua na na na na na na na na na na na na 30 38 41 36 31 43 na 

 

 



 

294 

 

Appendix Table D.4 (continued): Global WRI by country, all covered farm products, 1965-2010 

(percent) 

 

(b) WRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Africa 51 55 52 53 48 50 50 53 52 81 106 83 45 76 48 43 48 48 2 

Cameroon 37 36 47 50 37 59 45 50 41 33 9 15 16 16 16 15 8 13 na 

Cote d'ivoire 47 45 51 36 34 75 52 48 49 48 44 33 37 44 48 54 49 57 na 

Egypt 53 49 58 59 49 29 41 56 37 122 182 168 36 23 30 24 46 51 na 

Ethiopia na na na na na na 45 43 57 53 53 63 52 4 8 4 3 7 na 

Ghana 43 40 46 52 43 61 77 117 56 57 114 72 32 78 33 86 44 40 na 

Kenya 38 18 28 31 28 18 25 13 54 41 47 35 30 18 29 56 25 66 na 

Madagascar 23 7 48 62 33 52 53 62 48 35 48 70 24 32 39 63 47 46 na 

Mozambique na na na na 81 82 63 93 91 92 74 61 38 61 77 68 65 62 na 

Nigeria 126 170 112 80 93 142 100 89 112 170 206 89 74 183 67 79 63 50 na 

RSA 18 36 18 32 39 35 42 37 29 47 77 27 24 17 13 15 10 2 2 

Senegal 22 39 51 63 43 40 43 47 54 78 93 45 32 16 na na na na na 

Sudan 43 46 54 55 40 37 40 48 66 57 66 64 56 119 72 34 85 75 na 

Tanzania na na na na na 73 71 77 74 69 67 68 56 na na na na na na 

Uganda 20 38 56 74 81 87 76 42 60 73 68 65 13 na na na na na na 

Zambia 43 51 50 50 63 41 43 44 55 55 82 85 49 9 na na na na na 

Zimbabwe 47 46 47 50 54 64 49 49 40 41 39 41 53 19 na na na na na 
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Appendix Table D.4 (continued): Global TRI by country, all covered farm products, 1965-2010 

(percent) 

 

(b) WRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

Europe’s 

transition 

econs. 35 39 46 25 37 62 39 29 29 36 41 39 43 46 40 36 35 33 30 

Bulgaria na na na na na na na na na na na na 26 38 26 24 9 12 8 

Czech Republic na na na na na na na na na na na na 35 33 27 24 13 14 8 

Estonia na na na na na na na na na na na na 28 31 28 20 10 12 7 

Hungary na na na na na na na na na na na na 41 28 21 22 10 12 9 

Latvia na na na na na na na na na na na na 52 37 29 19 10 12 7 

Lithuania na na na na na na na na na na na na 58 37 31 25 12 14 8 

Poland na na na na na na na na na na na na 31 36 29 27 14 16 10 

Romania na na na na na na na na na na na na 50 68 60 24 11 13 8 

Russia na na na na na na na na na na na na 36 37 33 40 52 42 42 

Slovakia na na na na na na na na na na na na 33 33 24 20 11 12 8 

Slovenia na na na na na na na na na na na na 69 44 36 27 17 21 12 

Turkey 35 39 46 25 37 62 39 29 29 36 41 39 52 64 63 51 46 51 49 

Ukraine na na na na na na na na na na na na 31 28 21 28 45 33 24 
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Appendix Table D.4 (continued): Global TRI by country, all covered farm products, 1965-2010 

 

(percent) 

 

(b) WRI 

 

 

 

65-

71 „72 „73 „74 „75 „76 

77-

83 „84 „85 „86 „87 „88 

89- 

04 „05 „06 „07 „08 „09 „10 

High-income 

countries
b
 65 59 44 41 51 72 78 81 88 107 119 86 66 40 31 26 18 20 18 

Australia 31 27 27 28 31 20 14 17 16 28 27 9 12 4 0 0 0 0 0 

Austria 82 41 18 24 16 24 46 46 59 100 101 80 74 39 30 24 15 16 7 

Canada 15 16 11 16 14 39 72 87 98 93 143 66 45 32 49 25 22 46 50 

Denmark 87 85 87 80 103 145 152 130 126 148 178 96 58 30 23 17 11 11 6 

Finland 137 108 83 79 110 102 102 62 107 246 245 213 113 38 27 20 13 15 8 

France 121 112 76 69 86 123 128 133 126 146 169 96 61 35 29 26 14 15 8 

Germany 142 117 83 73 89 150 137 140 131 148 164 92 61 35 25 24 13 14 7 

Iceland na na na na na na 185 229 381 352 481 326 215 219 190 130 90 80 69 

Ireland 97 93 123 104 126 191 187 197 193 210 248 123 78 56 38 27 18 23 8 

Italy 93 90 60 54 62 95 99 112 111 114 128 79 54 27 21 19 13 14 8 

Japan 101 136 103 49 82 131 159 182 211 272 286 256 220 209 154 123 129 122 131 

Netherlands 158 144 100 92 116 182 172 166 151 164 187 102 65 39 27 22 16 17 11 

New Zealand 13 15 14 14 30 17 21 27 24 27 50 26 12 20 3 2 4 3 4 

Norway na na na na na na 220 184 259 324 305 211 188 124 137 92 83 100 95 

Portugal 29 31 26 40 54 59 43 24 25 95 116 79 49 30 26 24 15 15 10 

Spain 47 25 25 30 26 36 41 42 53 104 122 79 49 28 24 22 14 14 9 

Sweden 175 168 130 116 145 180 193 155 152 169 152 118 83 41 30 23 14 15 7 

Switzerland na na na na na na 188 226 249 401 434 436 218 142 115 66 81 89 77 

UK 140 117 102 87 104 150 139 142 138 156 177 105 67 43 38 32 17 21 12 

US 19 11 6 9 11 10 20 28 36 29 28 21 24 15 15 17 5 6 5 
 

Source: Derived from estimates reported in Croser and Anderson 2009, updated from Anderson and Nelgen (2012b). 
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Appendix Table D.5: Global WRI and TRI, 29 main commodities, 82 countries, 

1970-2010 

 

  

Aggregate 

WRI 

Import-

competing 

WRI 

Exportables 

WRI 

Aggregate 

TRI 

Import-

competing 

TRI 

Exportables 

TRI 

1970 59.1 73.9 24.2 28.8 44.0 4.9 

1971 63.7 78.3 25.9 29.6 47.5 -3.0 

1972 60.0 73.8 24.3 27.4 43.6 -0.1 

1973 47.5 59.2 25.9 19.7 23.5 14.5 

1974 41.1 45.0 33.2 18.3 12.3 25.2 

1975 48.6 58.7 31.5 28.1 34.2 19.6 

1976 59.6 78.6 22.1 33.1 48.5 9.8 

1977 65.8 86.9 27.0 32.7 48.2 11.0 

1978 68.7 90.2 25.9 31.6 47.0 8.9 

1979 64.6 84.8 24.9 29.7 45.3 6.7 

1980 55.4 72.4 24.9 26.3 36.2 12.7 

1981 59.4 76.5 35.9 32.8 38.7 26.2 

1982 63.5 79.9 40.7 38.1 48.7 26.9 

1983 69.7 89.6 39.8 38.8 51.2 25.8 

1984 66.3 88.5 33.4 37.4 53.0 22.8 

1985 69.9 95.0 27.8 35.6 60.3 8.0 

1986 91.8 119.4 38.6 45.4 76.1 9.5 

1987 99.7 128.2 43.8 48.7 78.2 13.6 

1988 81.8 101.5 40.5 41.5 61.6 18.7 

1989 67.3 82.9 33.6 31.9 48.1 12.9 

1990 68.4 81.0 35.2 30.7 46.3 9.7 

1991 74.8 94.0 33.9 36.2 58.0 9.1 

1992 68.8 83.5 34.4 29.3 42.6 12.3 

1993 68.6 83.8 30.5 26.6 43.0 5.9 

1994 72.0 89.5 26.5 26.1 47.9 0.1 

1995 60.6 75.9 20.4 23.4 38.8 5.6 

1996 49.3 64.6 18.2 19.9 34.8 4.8 

1997 47.6 66.4 16.5 19.5 38.7 2.1 

1998 50.4 69.6 19.1 19.4 41.6 -1.1 

1999 62.3 86.5 19.7 23.9 51.1 -2.2 

2000 57.6 77.7 18.7 20.5 43.6 -2.6 

2001 49.5 66.1 18.6 19.8 38.9 0.0 

2002 52.8 74.7 17.3 21.9 43.4 0.9 

2003 49.7 72.0 14.5 20.4 40.8 0.7 

2004 47.5 66.6 15.9 17.6 36.9 -0.2 

2005 43.8 50.9 23.6 11.1 23.5 -3.9 

2006 37.9 44.7 26.6 8.2 19.7 -5.5 

2007 32.7 36.4 25.5 8.9 15.9 2.6 

2008 31.7 37.6 24.5 9.5 12.9 7.0 

2009 35.2 42.1 25.8 9.7 17.0 3.0 

2010 27.5 35.2 13.2 4.6 18.6 -5.7 
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Appendix E: Box plot distributions of NRAs 
 

The following graphs illustrate the box plot distributions of NRAs for 25 major 

agricultural products and various regions of the world for the period from 1955 to 

2007. The long bar shows range within which 95 percent of the NRAs fall: 50 

percent fall in the shaded area, and the vertical line within the shaded area is the 

median NRA for the sample period. 

 

(a) All 21 focus African countries, plus Turkey (n = 7988) 
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(b) All 12 focus Asian developing economies (excluding Japan) (n =  5410) 
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(c) All 8 focus Latin American countries (n = 4180) 

 
(d) All 41 focus developing economies (including Turkey) (n = 14392) 
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(e) All 73 focus economies of the world including high-income and transition 

economies (n = 34833)  

 
 

Source: Anderson (2010a, Appendix), drawn from estimates in Anderson and 

Valenzuela (2008). 
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