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Abstract

Agriculture is currently being liberalized. In industrialized countries, it consists in
reducing agricultural support, while in developing countries, agricultural taxation has to
be reduced. Simultaneously, the farmer's status has significantly changed over the last
two decades, both in industrialized and developing countries, with more and more
farmers also having off-farm occupations. This dissertation describes these changes, and
provides a quantitative assessment of the distributive effects of agricultural reforms.
Indeed, these reforms lead to dramatic consequences in terms of welfare distribution,
between farmers and non-farmers, and among farmers themselves. This analysis
complements already existing studies by taking into account the changing definition of a
farmer, leading to new results about the agricultural instruments most adapted to different
economic, political and social objectives.

The methodology used is a calibrated mono-country general equilibrium model,
applied to the European Union and to a very poor representative developing country,
where the share of agriculture in the economy is very large. The main results show that,
in both kinds of countries, agricultural liberalization improves the global welfare of the
society, although some groups suffer from it. Indeed, in the European Union, farmers' s
welfare decreases dramatically when agricultural support measures are eliminated. Some
compensation schemes should hence be implemented, and direct payments appear to be
the best instrument to target specific farmers. In developing countries, agricultural
liberalization is likely to hurt the most vulnerable part of the society, urban poor and rural
small producers. In this context, the elimination of the production tax should be preferred
to that of marketing boards.
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Introduction

The purpose of this dissertation is to provide a quantitative assessment of the distributive effects
of agricultural reforms in some developed and developing countries. The agricultural sector is very
important when looking at economic development, since the size of this sector often reflects the stage
of development of a country. In fact, in many developing countries, the agricultura! sector still employs
most of the active population and contributes to a large share of GDP, In industrialized countries, on the
contrary, this sector has shrunk dramatically, and it represents nowadays a marginal share of employment
and GDP. Nevertheless, despite its tiny contribution to economic activity in industrialized countries,
from a political and social point of view, this sector remains important. Therefore, all over the world, the
~ agricultural sector either represents a large share of the economic activity (in less developed countries)
or still has a significant influence on the social and political structure of the country (in industrialized
countries). Agricultural policies are hence scrutinized cverywherc:: In developing countries, because
they have a direct impact on a large share of the population; in industrialized countries, because they
are often much more expensive than one might expect given the share of the sector in the economy. In
fact, in indust;ialized countries, the agricultural sector is subsidized, whereas it is traditionally taxed in
developing countries.

All over the world, and whatever is the agricultural policy, the sector is currently being liberalized,
under some domestic and intemnational pressures. Such liberalization measures will undoubtedly lead to
large economic and social changes. A large literature exists on the topic, the main goal of which is to
assess the efficiency and welfare consequences of agricultural liberalization. Indeed, the consequences
in terms of welfare distribution, among farmers, and between farmers and non-farmers, are salient:
Changes in agricultural policies are likely to lead to changes in the level of income available to economic
agents, and also to changes in income distribution between agents.

The dissertation focuses on this welfare distribution issue. It complements already existing studies

by taking into account a recent evolution of the agricultural sector, occurring both in industrialized



and developing countries. This recent evolution consists in a dramatic change in the farmer’s status
over the last two decades, since more and more farmers also have off-farm occupation. The traditional
definition of a farmer hence needs to be revised, and the target of agricultural policies needs to be
clearly identified. The dissertation inserts this changing definition of a farmer into a welfare distribution
analysis of liberalization measures, and assesses the optimal sequencing of liberalization measures
according to different objectives.

To reach this objective, the methodology used is a calibrated mono-country general equilibrium
model. It is first solved analytically, and it is afterwards calibrated for some representative industrialized
and developing countries. The effects of several agricultural policies are tested. The model is kept very
simple, in order to assess easily the links between agricultural policies and reaction of the endogenous
variables. The obvious limitation of such a simple model is its lack of realism on many issues, such as
uncertainty and missing markets for instance. Howc;ver, these issues may be of second order compared
with distortions induced by agricultural taxes and price wedges. The results reached permit to draw
conclusions on the best agricultural instruments to be used according to the definition of farmers chosen.

The dissertation is organized as follows: The first chapter presents the stylized facts of the
agricultural sector and policies in industrialized countries. The reciprocal link between the evolution of
the agricultural sector and the agricultural policy reforms is shown. It is also shown how this evolution
has an influence on income distribution in the agricultural sector and on the definition of a farmer. Given
these stylized facts, a model is developed in chapter 2, and it is used to assess the income distribution
consequences of the Common Agricultural Policy reforms in the European Union. In chapter 3, this
model is adapted in order to study a representative developing country in which the anti-agricultural

bias is being removed.



Chapter 1

The farm sector and agricultural policy in the OECD

1.1 Introduction

The agricultural sector has changed in the last two decades in all OECD countries. It has
changed in many aspects, but the one we focus on regards income distribution issues. To this extent, the
main changes in the agricultural sector can be characterized by an increase in the number of farmers
having another activity (off-farm), by the catch-up of non-farmers’ income by farmers’ one, thanks to
these off-farm activities, and by the persistence of income inequalities in the farm sector. At the same
time as these changes took place, some agricultural policies reforms were implemented, towards more
liberalization. These policy reforms were both a reason and an effect of the structural changes observed
in the farm sector. Indeed, there is a direct link between agricultural policy and income distribution
evolution: Agricultural policy used to act negatively on income distribution in the farm sector since
support was very much linked to output. There is also an indirect link between agricultural policy and
income distribution through the evolution of the farm sector: Since the farmers’ income caught up
the non-farmers’ one, the main goal of the agricultural policy could no longer be to support farmers’
income. Besides, with the development of off-farm work by farmers, the question of the changing
definition of a farmer arises, and agricultural support has to be more targeted. These changes hence
make necessary an evolution of the agricultural support instruments.

This chapter presents the interactions between the economic and social sides characterizing the
farm sector in the OECD and it shows how these interactions can be used to explain the evolution of
income distribution. It first presents the changes of the agricultural sector, focusing on the evolution
of the share of the sector in the total economy and on the evolution of agricultural policies. The

European Union agricultural policy is studied in more detail, since it is the application country of one



of the models presented in the thesis. Although agricultural sectors have experienced different kinds of
evolution in the OECD countries, their agricultural policy has often been quite similar to the European
one. Therefore, the model applied to the European Union could be extended to other industrialized
countries. The second part of the chapter focuses on the evolution of income distribution induced by
and leading to changes in the agricultural sector. By income distribution is meant distribution between
farmers and non-farmers, as well as inside the farmers group. The confrontation of these two aspects
of the evolution of the farm sector (agricultural policy, income distribution) allows us to look at the

_consequences of agricultural {iberalization with a new perspective in the other chapters of the thesis.

1.2 Evolution of the agricultural sector and policy reforms

There is a twofold link between the evolution of the agricultural sector and agricultural policy
reforms: Agricultural policy has an influence on the evolution of the agricultural sector, which in tum
leads to further agricultural policy reforms. This section first presents the economic evolution of the
agricultural sector for several OECD countries. It then describes the agricultural policies implemented,

with a special focus on the European Union Common Agricultural Policy.

1.2.1 Weight of the agricultural sector in some industrialized economies

In all OECD countries, the share of the agricultural sector in the whole economy has been
shrinking over the last 4 decades. It now represents a small share of GDP and employment. However,
the share of the rural population is still very important, and there is an increasing interaction between

the agricultural sector and the rural areas.

1.2.1.1 The agricultural sector in the European Union

The agricultural sector represents 3 % of GDP and 5 % of the labor force in the European
Union in 2001. Agricultural land used represents 57 % of the EU surface. These global data hide
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some large differences between countries. For instance, in 1998, only 1.7 % of the active population
of the United Kingdom worked in the agricultural sector, compared to 18.2 % in Greece. Similarly,
the agricultural sector represents only 1 % of German GDP, compared to 11 % in Greece. The EU
agricultural exports and imports to and from the rest of the world represented respectively 7 and 7.7 %
of total EU exports and imports in 1998 (27 % of the exports in Greece, 22 and 23 % respectively for
Denmark and the Netherlands). To this extent, the EU displays the same features as the rest of the world
since agricultural products trade represented 7.6 % of world trade in 1998.

Although the agricultural sector represents a small share of the industrialized economies, it receives
a large share of the public subsidies given to any productive sector. In 2000, the European agricultural
policy accounted for 48 % of the European Union budget (73 % in 1985) and represented 0.49 % of EU

GDP (2.5 % in 1988). This share of agricultural policy in GDP corresponds to the OECD average.

1.2.1.2 The agricultural sector in other industrialized countries

The agricultural sector accounts for 1.7 % of GDP in the United States and in Japan. This
share is up to 5.6 % in New Zealand. The agricultural sector employs 2.6 % of the active population in
the USA, 8.1 % in New Zealand and 9 % in Japan. Agricultural products represent 4 % of US imports,
S % of the New-Zealand ones, and 12 % of the Japanese ones. Regarding exports, agricultural products
represent 6 % of the total American exports (one third of the US agricultural production is exported),
only 0.4 % of the Japanese exports, and a record of 45 % of the New-Zealand exports. In any country,
the rural population represents much more than the people employed in the agricultural sector.

The following table summarizes the share of the agricultural sector in the main economic

indicators in some industrialized countries:




GDP | Employment | Imports | Exports
European Union 3 5 7.7 7
USA 1.7 2.6 4 6
Japan 1.7 9 12 0.4
New Zealand 5.6 8.1 5 45

1.2.2 The agricultural policies

In industrialized countries, the agricultural sector has traditionally been supported by public
policies. In the mid-80s, however, political and economic concern started to increase about the real
justification of these policies, and about their costs. At this point, the sector began to be liberalized,
albeit to different degrees in the various countries. Liberalization has been very sharp in New Zealand,
and almost non-existent in Japan. The European Union and the USA are somewhere in-between the two
extremes. Liberalization measures have consisted, in all the countries, in reducing the level but also the
kind of support provided to the agricultural sector. Before examining the liberalization measures, a brief

description of the agricultural policy instruments is presented.

1.2.2.1 Some agricultural policy instruments

There are many alternatives criteria for classification of these instruments. The one retained
here considers the level of intervention in the production and distribution system. Using this approach,
instruments are listed according to whether they are imposed directly at the farm level, or at some other

point in the domestic market, or at the nationa} frontier!.

At the farm level, we distinguish:
- deficiency payments, that are a variable production subsidy paid per unit of output to compensate
for the shortfall (deficiency) between the average market price and a higher, pre-announced guaranteed

price;

Mt is the criteria also retained by Colman and Young (1989) when they present agriculturat policies in developing countries
(p.269).
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- input subsidies, which apply per unit of variable input used (a cheap credit offered for the
purchase of the input would have the same effect);

- investment grants, which are subsidies for investments in medium and long run capital (such as
machinery, irrigation);

- production or acreage quotas, that impose limits on total production or acreage of a crop;

- compulsory food requisition, that force producers to sell minimum quantities of their production
to public trading organization, at below market prices;

- land retirement or set aside schemes, that offer payments to producers who accept to reduce the

acreage planted with some crops.

At the domestic market level, we distinguish:

- public trading and marketing boards, that place a floor price in the wholesale market by
purchasing commodities to farmers at a pre-announced "intervention price”. The marketing boards then
manage the stocks of agricultural products and organize the sales to consumers;

- food subsidies to consumers, almost non-existent in industrialized countries;

- public investment in agricultural infrastructure.

At the frontier level, we distinguish:
- import tariffs, levies or duties;

- export subsidies or taxes;

- import quotas;

- non-tariff barriers.

With agricultural liberalization policies implemented since the 1980s, the level and the diversity

of the use of these instruments has changed.




1.2.2.2 Evolution of the level of support

There are several indicators of agricultural support developed by OECD research teams. The
main one is the PSE, which stands for Producer Subsidy Equivalent, or Producer Support Estimate.
This is an indicator of the monetary value of gross transfers to agricultural producers resulting from
agricultural policies in a given year. Both transfers from consumers of agricultural products (through
domestic market prices) and transfers from taxpayers (through budgetary or tax expenditures) are
included. Five categories of agricultural policy measures are inciuded in the OECDs calculations of
PSEs:

- measures that transfer money to producers by affecting producer and consumer prices
simultaneously (market price support);

- measures that transfer money directly from taxpayérs to producers without raising consumer
prices (direct payments to producers); :

- measures that transfer money to producers by lowering inputs costs;

- measures that reduce costs to the agricultural sector as a whole and are not received directly by
producers (gerlneral services);

- other measures, the main elements of which are funded by state or provincial govemnments, and

certain tax concessions (other support).

The overall monetary value of PSE depends on the size and structure of 2 country’s agricultural
sector, as well as on the monetary unit used. Hence, it is useful to have a more neutral indicator, in
order to compare support across countries, commodities and time. This indicator can be the support .
expressed as a percentage of gross farm receipt (% PSE), which shows the amount of support to farmers,
irrespective of the sectorial structure of a given country. It can also be the support expressed as a
percentage of GDP (% TSE, or Total Support Estimate), The % PSE shows the impact of agricultural
policy on producers’ income, while the % TSE shows the weight of agricultural policy on the whole

economy.




The evolution of these two indicators is shown in the following graphs, that compare the level of

protection now and 15 years ago in selected OECD countries:

Total support estimate, % GDP

source: OECD. 2001, p.13
In 2000, "for OECD as a whole, total support to agriculture, as measured by the TSE, amounted

to 327 billion §, or 1.3 % of GDP, compared to an average of 2.2 % in the 1986-1988 period” (OECD,

2001, p.13).

Prod: PP i , % of gross farm receipts

——
|8 1986-1988 {

Jmooe 200,

oo 8858823

source: OECD, 2001, p 14

It can be noticed that, in the whole OECD group, the level of protection, whether measured as
a share of the farmers receipts (% PSE) or as a share of GDP (% TSE), has decreased in the last 15
years. This evolution shows the positive impact of agricultural liberalization policies on the level of
market-orientation of the sector. However, it can be noticed that, in the whole OECD group, agricultural
support still accounts for 1.3 % of GDP, and represents 35 % of the farmers’ gross receipts.

In the selected OECD countries, New Zealand is the one which has liberalized the most its

agricultural sector. Indeed, in New Zealand there was a protectionist policy until the early 1980s, when
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subsidies to agriculture accounted for about 40 % of total budget deficit. Therefore, strong measures had
to be taken. In 1984, market price support was eliminated, and all forms of assistance were drastically
reduced. As the assistance to agriculture sharply declined, farm production fell, profitability of farm
business declined, farmers became increasingly indebted and net farm income as well as farmland
prices sharply declined. The European Union and the USA have followed the same kind of evolution
regarding their level of agricultural support, mainly due to compliance with WTO agreements. In Japan,
the agricultural sector is still very much protected, mainly for political reasons.

It has to be noticed that the Producer Support Estimate is reported here on relative terms. However,
when assessed on absolute terms, the ranking of the countries changes. Indeed, an OECD study
(2000) reports that, in the USA, the PSE per agricultural worker reached 21 000 USD in 1999, while
it amounted to "only™ 17 000 USD in the EU. Thus, contrary to commonly held beliefs, agricultural
support per farmer is higher in the USA than in European Union.

As could be expected, the two main indicators of agricultural support (% TSE and % PSE) do not
rank countries in exactly the same way. This is logically explained by the fact that the % TSE takes into

account the weight of the agricultural sector in the overall economy, while the % PSE does not.

Other ways of measuring the level of agricultural protection in the OECD countries exist. One
of them is the producer nominal protection coefficient (NPCp), which measures the ratio between the
average price received by producers and the border price, both at farm gate level. The following graph

shows the evolution of this indicator in the last 15 years in selected OECD countries:

10
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Producer nominal protection
coefficient |

E11986-1988
W 1998-2000

source: OECD. 2001, p. )7

For the whole OECD area, this indicator decreased from an average of 1.61 in the 1986-1988
period to an average of 1.46 in 1998-2000. This indicates “an improvement in market orientation with
an increased share of farm receipts generated at world prices compared with that created by govemment
intervention” (OECD, 2001, p.22). But it also shows that gross farm receipts are still 46 % higher than
they would be if entirely generated at world prices. With a producer nominal protection coefficient of 1,
New Zealand can be seen as fully market oriented. With a nominal protection coefficient of about 2.87,
agriculture in Japan has a very low degree of market orientation, since the average price received by
Japanese producers is about 3 times the world market price. In the European Union, the average price
received by agricultural producers is 45 % higher than world price, while it is 19 % higher in the USA.
However, this indicator only provides information on the level of market support, and does not take into
account any other support directly increasing the farmer’s incpme.

It should be noticed that, when assessing the level of support, domestic prices are often compared
to a theoretical price level, which is assumed to emerge in a fully liberalized situation. And, obviously,
there is no consensus on the level of this full liberalization price level. Indeed, many variables are
affected by agricultural sector liberalization, such that it is hardly possible to reach a unique conclusion.
This is therefore one of the limits of the analysis of support levels, although it does not affect the

international comparisons of support.
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Finally, the level of support per farmer or per hectare shows the difference in the structure of the

agricultural sectors in the countries studied.

Producer support estimate
per hectare, in 19982000, in
usp
Producer support estimate 12000
per farmer, in 1998.2000, in 10000 ;
usb
smoj
30000 4
25000 6000
20000
15000 400 §
10000 ]
5000 2000
NN ER
% 5 5 YR §

source: OECD, 2001, .18

In Japan, the level of producer support estimate per hectare is much higher than in the other
countries studied, while the level of producer support estimate per farmer is only slightly higher. It
reveals that the Japanese agriculture uses much less land than the other. On the other hand, the reverse
observation for the USA shows that the American agriculture is less labor intensive than the European
one, since its level of PSE per farmer is higher than it is in Europe, whereas the American % PSE is
lower than the European one.

Al these different indicators have shown the same kind of evolution of the OECD agricultural
sectors towards a stronger market orientation, even if full liberalization is still far from being reached.
However, in all OECD countries, not only did the level of agricultural protection change, but so did the

distribution of the share of each agricultural policy instrument.
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1.2.2.3 Evolution of the instruments of support

With agricultural liberalization, the distribution of support between instruments has changed.
In the European Union, market price support represented 84 % of PSE in 1987, and shrunk to 52 %
in 1997. Deficiency payments were almost non-existent before the CAP reforms in 1992, and already
represented 17 % of PSE in 1997. The same range of evolution can be noticed for direct payments, with
an even stronger increase, since they represented 31 % of PSE in 1997,

The same evolution can be noticed for the whole group of OECD countries. Between 1987 and
1996, the share of market price support in total P-SE decreased from 65 % to 59 %. At the same time,
the share of direct payments increased from 17 % to 23 % (source: OECD, 1998, p.59). This evolution
makes agricultural support more visible, since it becomes increasingly funded through taxes and less
so through price distortions: A direct tax replaces an indirect one. This replacement of market price
support by direct payments is part of the liberalization policy, since direct payments are supposed to be
only a transitory measure, and are assumed to be eliminated as well later on.

Japan is an exception in the OECD area, since its level and distribution of support has changed
little over the last two decades. Indeed, direct price support policy, reinforced by border protection
measures, have been the main instrumnents of agricultural policy, representing, in 1993, 83 % of total
agricultural support. “The low productivity associated with the small scale of farming operations in
Japan has required price support to be set at high levels in an attempt to achieve the policy objective
of farm income parity with non-farm workers. [...] As a consequence of these policies, Japanese
consumers pay among the highest food prices in the world” (OECD, 1995, p.34). Moreover, Japan
has not followed the same trend as most of the other OECD countries that used to provide relatively
high support for agriculture: In Japan, the high proportion of market price support in total agricultural
support has been fairly stable in recent years, while it has fallen in most other countries as a result of a

shift to direct payments during the last decade.

21n 1991 in France, direct payments per farm amounted to 22 000 FF. In 2000, they represented 137 000 EF. In terms of net
revenue, they often now represent up to 2/3 of the net revenue of French farms (Roger, 2000).
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A broader typology of agricultural policy instruments would show the same kind of evolution.
Indeed, another way of distinguishing policy instruments regards their impact on price distortions and
the market-orientation of the sector. For instance, an OECD report (2001) distinguishes “’payments
based on historical entitlements, input constraints and farm income”, ”payments based on inputs used”,
"payments based on area planted or animal number”, and “market price support and payments based on
output”. According to this classification, the evolution of the agricultural support in OECD countries is

the following:

Composition of producer support estimate (%)

100%

90%

80% O payments based on historical
° entitlements, input constraints and

70% farmincome

60% O payments based on input used

50%

40%

30% W payments based on area planted or
{]

10%
0%

B market price support and payments
based on output

EU 86-88
98-2000 {
98-2000 (I
USA 86-88 Il
98-2000 |
NZ 86-88 3
98-2000

Japan 86-88 |
98-2000 |
OECD 86-88 [B

source: OECD, 2001, p.1$

We can notice a decrease in the share of market price support and payments based on output in the
European Union, New Zealand, and the OECD area as a whole. However, the share of this particularly
distorting instrument is constant in Japan, and even increases in the USA. In the European Union and
New Zealand, these payments based on output are mainly replaced by payments based on area planted
or number of animals (this instrument is used to orient the productions types), and, to a smaller extent,

by payments based on inputs used, which usually respond to environmental concerns.
14
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In the USA, the policy is different, since the evolution has mainly consisted in replacing headage
payments by payments based on past entitlements, input constraint and on overall farm income.
Payments based on past entitlements “are made without obligation to plant or produce any specific
commodity, are not linked to current production and are therefore potentially less production and trade-
distorting than other major forms of support to producers. Payments based on overall farming income
act as income safety nets and are potentially much more equitable, and better targeted and tailored to
farmers income needs than payments based on past entitlements” (OECD, 2001, p.21). Since the data
avatilable do not permit to distinguish betwee<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>