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Stellingen

Een verdergaande hervorming van het landbouwbeleid kan niet worden
afgewezen op basis van 'second-best' argumenten. Evenmin kan op basis
van 'first-best' overwegingen worden gesteld dat het beste landbouwbeleid
geen beleid is.

(Dit proefschrift)

De efficiency-voordelen van een meer marktconform gemeenschappelijk
landbouwbeleid worden vaak overschat omdat geen rekening wordt gehouden
met de sociale kosten van publieke middelen.

(Dit proefschrift)

De maatschappelijke kosten van 1 gulden belastinggeld besteed aan het
landbouwbeleid bedragen in de EU 1,25 gulden.
(Dit proefschrift)

Bij de meting van de welvaartseffekten moet rekening worden gehouden met
de spill-over effekten die het ingrijpen op één markt cregert op gerelateerde
markten. Wordt dat niet gedaan dan vindt meestal overschatting van de
welvaartseffekten plaats.

(Dit proefschrift)

De gemengde schattingsprocedure (mixed estimation) verdient meer aandacht
in het empirisch onderzoek. Enerzijds biedt het een consistente oplossing
voor data mining en anderzijds kan het bijdragen aan de veredeling van
simplistische calibratie-praktijken.

(Dit proefschrift)

De maatschappelijke waardering voor onbetaalde arbeid blijft achter bij de
economische betekenis ervan.
(H. Tieleman, In het teken van de economie. Ambo, Baarn, 1991)
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De neo-klassiecke micro-economie, noch de transactiekostentheorie zijn in
staat om het eigene van de onderneming aan te geven.

(F. Van Niekerk-Fourie, "In the beginning there were markets" in C. Pitelis
ed. Transaction costs, Markets and Hierarchies, Blackwell, Oxford, 1993)

De relatie tussen economie en tijd is even complex als de relatie tussen
economie en geld en verdient daarom afzonderlijke bestudering. Het debat
rond de 24-uurseconomie moet daarom ook economen wakker maken.

(Th. van de Klundert, De vereconomisering van de samenleving, KUB,
Centrum voor Wetenschap en Levensbeschouwing, Tilburg, 1999)

De Weber-these, waarin kapitalisme en calvinisme met elkaar worden ver-
bonden, heeft geleid tot een verwrongen beeldvorming van het calvinisme.
(R. Jongeneel, Economie van de barmhartigheid, Kok, Kampen, 1996)

In rijke landen, waarin de basisbehoeften ruimschoots gelenigd zijn, blijkt
de 'subjectieve welvaart' ondanks de economische groei stabiel te zijn. In
arme landen, daarintegen, stijgt het welbevinden met de groei van het
inkomen. Het is daarom niet alleen moreel, maar ook economisch om aan
de groei en ontwikkelingsmogelijkheden van de arme landen prioriteit te
geven.

(R.H. Frank "The frame of reference as a public good". Economic Journal,
1997)

Ethiek mag niet worden gezien als een zaak die is voorbehouden aan de
filosofie en/of theologie: het raakt minstens zoveel de vakwetenschappen.

Bach: een wereld in vier letters.

Proefschrift van Roel Jongeneel
The EU's Grains, Oilseeds, Livestock and Feed-Complex; Welfare measurement, modelling and policy analysis
Wageningen, 18 februari 2000
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Voorwoord

Het schrijven van een voorwoord bij je proefschrift is een bijzonder moment. Het
houdt voor mij in dat een onderzoek dat soms een reis zonder eind leek toch zijn.
bestemming heeft bereikt. Dat stemt me dankbaar.

Mijn belangstelling voor de landbouw is al een oude liefde. Ik groeide op op
een melkveehouderijbedrijf in Streefkerk (Alblasserwaard) en heb zelf serieuze
plannen gehad om boer te worden. Soms als er in dit onderzoek de nodige hobbels
moesten worden genomen en je de geur van het drogende gras op het land kon ruiken
heb ik nog wel eens even getwijfeld of ik toch het landleven niet had moeten kiezen.
Afen toe ben ik dan nog wel eens op de trekker gestapt of met het vee bezig geweest.
Landbouwbeleid en opbrengstprijzen zijn bovendien een nog steeds regelmatig
terugkerend thema op onze familieontmoetingen. Terwijl mijn familieleden nu het
echte werk doen, kreeg ik de tijd voor reflectie. Een mogelijkheid waarvan ik ook
ruimschoots gebruik heb gemaakt.

Deze studie heeft me geholpen om een beter inzicht in de complexe samen-
hangen binnen de landbouw te krijgen. Bij het schrijven van dit proefschrift heb ik
geprofiteerd van inzichten en hulp van anderen. De volgende personen wil ik daarbij
met name bedanken (in alfabetische volgorde): Jan Blom, die me hielp om de
Europese mengvoederindustrie te begrijpen; David Bullock die zijn inzichten in de
intertemporele producenten surplus analyse en de 'social transfer efficiency’ analyse
met me deelde; Jan Goudriaan voor zijn informatie over de genetische vooruitgang
van landbouwgewassen; Steve MacCorriston die commentaar leverde op een eerdere
versie van hoofdstuk 6; Kees van Kooten, die verschillende stukken van commentaar
voorzag; Will Martin met wie ik correspondeerde over de 'balance of trade' functie;
Thomas van der Poel and Peter van der Togt van de Leerstoelgroep Veevoeding die
een essentiéle rol speelde in het pseudo-data experiment dat wordt beschreven in
hoofdstuk 10, en Whally Thurman met wie ik correspondeerde over welvaartsmeting
langs algemene evenwichts-vraag- en aanbodscurves en die een groot deel van
hoofdstuk 4 heeft bekeken.
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Chapter 1

THE SCOPE OF THE STUDY

1.1 Introduction

Agricultural policy, with the Mercantilist restrictions on free trade in agricultural
product and the impot unique-tax of the Physiocrats as early examples, is probably
one of the oldest policies of the general economic policy amalgam (Ekelund and
Hebert, 1997, p.81). To outsiders it may be somewhat surprising that the agricultural
sector is subject to large scale government intervention. Agriculture stands as an
outstanding example of a sector characterized by full competition (a large number
of small suppliers not being able to individually influence market prices). And it is
common wisdom among economists that there is then no reason for government
intervention. The laissez faire outcome is so-called Pareto-efficient (Oskam, 1996,
p.130). However, according to a World Bank (1986) study, more than 80 countries
are interfering in their agriculture. Not only the developed countries, but also the
developing ones, even the most successful ones among them (East and Southeast
Asia) have openly rejected the free market approach in the case of primary foodstuffs
(Timmer, 1989, p.17).

Policy interference in agriculture is not only widespread, it also has a long
tradition. The 'free market policy', which several European countries adopted after
the repeal of the British Corn Laws in 1846 until the substantial cereal price declines
of the early 1870s, is probably the main exception to this rule. At the end of the
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19th century there was a clear wave of agricultural protectionism, which was fol-
lowed by a second one during the Economic Depression of the 1930s. Since the
Second World War there has been a continuing government involvement (Tracy,
1993, pp.148-162)

As long as agricultural policies have been in place, they have come under
criticism. Mercantilist protectionistpolicies were criticized by free trade Physiocrats.
The single reliance on land rent tax policies of the Physiocrats was criticized by the
general labour theory of value developed by Smith and the other classicals. Ricardo
and Malthus criticized each other by arguing respectively pro and contra the Corn
Laws, which influenced the price level of cereals. Their antagonism on agricultural
price policy constituted the first of the many following disagreements (Ekelund and
Hebert, 1997, p.154). Similarly, in the Ricardo-Malthus-controversy, both agreed
on the basic theory of rent. The disagreement on agricultural policies here is usually
not based on the questioning of economic principles, but rather on differences in
interpretation, order of magnitudes of the economic impacts of policy instruments,
and on varying positions taken within the field of economic interests.

Alsoin recent years there has been mounting criticism of existing farm policies.
Politicians tried to save on public funds by limiting the budgettary outlays going to
agriculture. Economists emphasized that price support generates growing surpluses
and product quota lead to inefficiencies in the production structure. Underpinning
model studies demonstrate how costly these policies are. According to one estimate,
for example, the present system of agricultural protection means that consumers in
industrial countries have to pay more than $200 billion a year in needlessly high
taxes and prices. Substracting the benefits that farmers receive from this protection,
there still remains a net economic loss of some $70 billion (The Economist, 1990).
Moreover, Gardner (1992) argued that the so-called farm problem-model, which
was used for years as a basic legitimization of supportive farm policies, is not able
to bear the test of criticism. In spite of these criticisms and political and financial
pressure, however, the agricultural policies generally are adjusting only slowly,
with overall government involvement in agriculture remaining substantial.

With respect to the EU, a marked shift took place with the so-called MacSharry
reforms in 1992. Partly under pressure from the Uruguay Round of GATT
negotiations, a policy package was agreed on which involved substantial price cuts
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for arable crops and beef, with compensatory payments to producers conditional on
set aside (for 'large' producers). (In the US the FAIR Act of 1996 led to an even
more pronounced decoupling of price and income support). The shift from general
price support to direct income payments had two important distributional effects.
Firstly, it implied a shift from an 'invisible' consumer payments financed agricultural
policy to a more taxpayer financed one. Secondly, while the price support strongly
favoured large farms, the direct income payments are, at least in principle, better
suited to help the weak and the needy. At the same time, the increased reliance on
public funds makes the 'cost' of the common agricultural policy (CAP) more visible
and enlargens the risk that actual budgetary outlays will exceed the apriori planned
budget ceiling. In such a context an intensification of debate on distributional issues,
both between agriculture and non-agriculture, and also between various interest
groups within agriculture, can be expected.

The debate on costs and benefits, that was so prominent in the early 1980s due
to complaints by the UK about its unfair treatment, is likely to revive (see among
others the cost/benefit studies from Koester, 1977; Rollo and Warwick, 1979;
Meester, 1980; Buckwell ef al, 1982; and De Hoogh 1980). Moreover, new chal-
lenges are underway. The EU still struggles with the enlargement question and the
required adjustment of the CAP (Commission, 1997). Further, new trade
negotiations (Millennium Roundof the WTO) will take place. This generates a
number of interesting research questions for economists, who according to Arrow
have the task to be the 'guardians of economic rationality'.

At the heart of the debate will be the EU's feed-livestock economy, more in
particular the grains, oilseeds, livestock-complex, and compound feed (GOLF),
which consists of several agricultural subsectors, including the arable sector, the
cattle/dairy sector, and the intensive livestock sector. Livestock production plays
not only a significant role in EU's agriculture, but livestock products also have a
prominent position in food consumption and agricultural trade. Moreover, since
the final outputs of the GOLF-complex are in one way or another processed feeds,
any policy change affecting those sectors will also affect the arable sector and the
compound feed industry. More than 70% of the total agricultural land area is used
for pasture and feed crops. Imported feeds account for the major value-share of total
agricultural imports (Parris and Tisserand, 1988, p.375). The large increase in
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livestock production during the past has indeed generated an associated rise in animal
feed production and consumption. But it has not yet led to a concomitant increase
in home-produced cereals use, the so-called 'cereal substitute'-problem.- This
illustrates the diverging interests and tensions with regard to the GOLF-complex in
the past, as well as their potential for the future (Peeters and Surry, 1997, p.381).
Several intriguing research questions now arise, ranging from modelling the
economic behaviour of food consumers and of several agricultural subsectors, and
the measurement of welfare costs and benefits in a related market context, to detecting
the various visible and invisible financial streams generated by the CAP under
different policy scenario's.

1.2 Subject of the study

The subject of this thesis is an economic analysis of the impact of various agricultural
policies on the EU's grain, oilseeds, livestock and feed (GOLD)-complex. This task
is divided into three parts. Part one examines the methodology of economic policy
analysis which is traditionally the subject of welfare economics. This methodology,
its scope and its limitations are all explored. Issues considered include operational
welfare evaluation concepts, welfare analysis in a related market context, and the
balance of payments function as a device for multiple country welfare evaluations,
etc. Questions to be answered are:
- How should welfare effects be appropriately measured?
- What is the role of horizontally and vertically related market spill-over
effects?
- What is the significance of welfare measures in incomplete consumer
demand and producer supply models?
- What is the exact meaning of social costs in a second best environment, and
what role do the costs of public funds play in this regard?

The second part deals with the modelling and empirical estimation of the
behavioural relationships within the GOLF-complex. Several groups are distin-
guished, including the final consumers of the GOLF-sector's products, the arable
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farmers, the cattle/dairy farmers, the intensive livestock farmers, and the compound
feed industry. Their economic behaviour is modelled at EU member state level and
subsequently empirically estimated using a mixed estimation procedure, which relies
on both time series, and non-sample data. Particular issues of concern are:

- The integration of prior information derived from previous economic
research and sample information in model estimation;

- The integration of prior information based on (non-economic) technical
knowledge (e.g. psysical balance constraints, feed technology requirements)
into the estimation of economic models.

These models are used in the third part as ingredients of the EU GOLFSIM-
model which is a simulation model consisting of behavioural submodels, and
incorporating the agricultural policy instruments, and linkages of the EU with the
rest of the world (model closure relationships). The simulation model is used to gain
insight into:

- The impacts of the MacSharry reform, both in theory and practice;

- The Agenda 2000 proposal of March 1999;

- The potential impacts of a further WTO liberalisation scenario.

1.3 An outline

The structure of this thesis is as follows. It begins with a discussion of the
methodological apparatus for economic evaluation of agricultural policies. This is
mainly an investigation into welfare economics, in particular the measurement-issues
(Part I). A brief discussion about the role and place of welfare economics in agri-
cultural policy analysis is provided in Chapter 2. Chapter 3 deals with the operational
welfare evaluation concepts that will be used, and discusses their theoretical
consistency and exact interpretation. Chapter 4 focuses on welfare measurement in
a related market context and provides a discussion of the partial versus general
equilibrium welfare measurement-issue.

Part II introduces in Chapter 5 the EU GOLF-complex and its delineation and
also describes the basic modelling and estimation approach (mixed estimation
procedure) that will be used. The following chapters of Part II each present the
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economic modelling and estimation results of the various subsectors considered in
this study: the final consumption block (Chapter 6), the arable subsector (Chapter
7), the cattle/dairy subsector (Chapter 8), the intensive livestock subsector (Chapter
9) and the compound feed industry (Chapter 10). As already mentioned in the
previous section, Part II provides the ingredients pecessary to build the EU
GOLFSIM simulation model, which is the subject of the third part of this study.

Part III presents the simulation model and provides the results and discussion
of the policy simulations. The model structure, particularly the modelling of the
institutional structure of the CAP, and the model closure (including the linkages of
the EU with the rest of the world) are described in Chapter 11. Policy simulations,
their analysis and conclusions are provided in Chapter 12.



PART I

THE ECONOMICS OF POLICY ANALYSIS



Chapter 2

NORMATIVE ECONOMICS OF AGRICULTURE

2.1 Introduction

Policy analysis is traditionally the subject of welfare economics. Hallam (1988,
p-442), for example, states: "Welfare economics is first and foremost a policy
science". Paraphrasing Robbins' (1936) famous definition of economics’ it could
be said that the aim of welfare analysis is to compare projects or policies relating
to the employment of relative scarce means which have alternative uses. Lesourne
(1975,2) sees this comparison of alternative solutions as the basic function of
economists in practical affairs. Boadway and Bruce (1984, p.2) emphasize that the
evaluation and ranking of allocations of resources or 'social states' is inevitably a
normative procedure, since it involves some evaluation criterion. Welfare economics
provides a theoretical framework on how to carry out such comparisons. It is
therefore often labelled as normative- economics (Mishan 1981) in contrast with
(positive) neo classical economics (price theory). Although welfare economics
implies value judgements, in particular regarding efficiency, it is confusing to mingle
them with ethical principles. It is easy to think of an action which is inefficient,
without it being morally wrong (e.g. not traveling from point 4 to point B by using
the shortest route). Economic normativity and moral normativity are distinct and
irreducible categories.

Given that government interference in the economy is the rule rather than the

1 Robbins defined economic as 'the science which studies human behaviour as a relationship between ends and
scarce means which have alternative uses' (Robbins (1936, p.16).
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exception, one would expect welfare economics to be the most relevant and useful
part of the whole of economic science. However, most macroeconomic models
aimed at supporting policy makers, are not at all based on an explicit welfare
theoretical framework. Their outcomes are not changes in standard welfare effects
for different groups or deadweight loss estimates as a result of policy changes, but
rather give information on things like national income (GNP), economic growth,
(un)employment, investments, balance of trade and budget deficits of the govern-
ments. From this list only GNP has a direct welfare measure interpretation
(Weizman, 1976). Already it becomes clear, however, that although the income
effects for different groups are highly political sensitive information, politicians are
interested in more than the pure efficiency-effects of their policies. Because in
agriculture the situation is not much different from elsewhere in the economy, this
raises the question: what contribution can welfare economic analysis make to the
policy process?

The purpose of this chapter is to give an overview of the main reasons for government
interference in agriculture, to discuss the role of welfare economics in the policy
making process, and to highlight the main lessons learned from welfare economic
thinking.

The chapter is organized as follows. It starts with a discussion of the main
reasons for government intervention in agriculture in general and the derived policy
goals of the EU's common agricultural policy in particular (Section 2). Section 3
goes into the relation between economists and policy makers, their different tasks,
approaches and responsibilities. Section 4 indicates some of the main lessons to be
learned from welfare economic analysis both in the first- and second-best worlds,
and discusses their significance for agricultural policy analysis. Section 5 provides
a number of concluding statements.

2.2 Reasons for government interference

There are several reasons why governments interfere in their agriculture. Some
governments want to protect their consumers and producers from large price
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fluctuations (market stabilization). Others try to keep food prices low in order to
keep the costs of living low, or to avoid political unrest. In most developed countries
governments support prices of several products in order to guarantee a 'fair’ income
to their farmers (De Hoogh, 1994, pp.1-13, Tyers and Anderson, 1992, p.81).
Moreover, there is the strategic argument according to which countries do not want
to be too much dependent on world markets for their food supply (food security).
Related motives are the wish to preserve rural communities, and to protect the
traditional system of family farming (Dabbert et al 1998). More recently, prevention
of environmental damage to the country side, nature preservation, protection of
landscape-values and (agricultural) ethical concerns (animal well-being) have
received increased attention in the policy process (Commission, 1997). Reviewing
the issues and discussions of the past, it can be concluded that the decisive arguments
for policy intervention are mainly related to income distributional concerns (Gardner,
1987b, Johnson, 1991, p.4).

Realizing that, at least in the industrializing and industrialized economies,
agriculture belongs to the relatively contracting sectors with the usual declining
income and adjustment problems, the focus on income support is understandable
(Tracy, 1993a, p.132-139; Tyers and Anderson, 1992, pp.30-40). This can be further
seen by spelling out the so-called "farm problem”, which refers to the economic
difficulties facing agriculture. Following Schultz, Gardner (1992, p.63) identifies
the farm problem to be the low and unstable earnings of most farmers due to the
particular economic structure of the agricultural economy. The basic features of the
agricultural economy are: 1) the very (price and income) inelastic demand side for
agricultural products (Engels's law), (2) the sluggish increase in demand over time
(low population growth), (3) the inelastic and unstable supply (weather and dis-
ease-sensitive biological production cycle with a typical decision/realisation-lag),
(4) relative to demand, the strong over time growth of supply (biological and
technical progress), and (5) some form of production factor specifity and fixity. The
latter factor in particular relates to land and labour. It slows the adjustment of the
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sectoral structure to the new equilibrium structure?, It can easily be seen that this
stylized supply-demand model of agriculture, labelled as the farm problem-model,
has the implication of declining farm product prices. It only requires a rate of
technical progress sufficient to generate only a slightly larger rate of supply growth
as compared to demand, and relatively small transitory supply or demand shocks to
generate significantly falling and substantially fluctuating agricultural output prices
and related farm incomes.

The economic significance of agriculture in terms of providing employment,
influencing inflation, and contributing to balance of payments is rather low, or at
least declining. In fact, industrializing economies have a tendency to ultimately grow
out to service-economies. In this context, given the farm problem-model, it is
non-surprising that agricultural policies in those countries have a relevatively strong
focus on income (re)distribution. Looking in more detail to the EU's explicitly
formulated aims of agricultural policy, Article 39 of the Treaty of Rome is important,
which reads as follows:

The objectives of the common agricultural policy shall be: a) to increase
agricultural productivity by promoting technical progress and by ensuring
development of agricultural production and the optimurmn utilisation of the
factors of production, in particular labour; ») thus to ensure a fair standard of
living for the agricultural community, in particular by increasing the individual
earnings of persons engaged in agriculture; ¢) to stabilise markets; d) to assure
the availability of supplies; ) to ensure that supplies reach consumers at
reasonable prices.
This article is often interpreted as a justification of an unconditional guaranteed
global support to the farm sector. However, as Tracy (1993b, p.19) argues, the text
in fact carefully balances public, producers, and consumers interests. Item a fits in
with the more general objective of pursuing GNP growth. It also contains a classical
argument for public support of the farm sector, since it can be argued that due to

2 See Gardner (1992) for an extensive review of the farm problem model (including many references), and a
discussion of the different explanantions for the low factor mobility in agriculture (p.74). Gardner's hypothesis
that asset fixity finds little empirical support seems somewhat overstated since most empirical tests mentioned are
based on aggregated time series analysis. Moreover, at least for the EU, income disparaties are still present, while
for years general labour market conditions were unfavourable for the inflow of farm labour (Brown, 1990; Hill,
1997). In addition, the empirical evidence, also in this study, still confirms the other mentioned characteristics.
Generalizing Gardner's claim that the farm problem model is outdated seems therefore somewhat premature, at
least for the EU (p.84).
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the atomistic structure of many small enterprises and the public good character of
innovations, agriculture will underinvest in research and development. Subsidizing
certain types of agricultural research can therefore be welfare improving (Everson
and Huffman, 1993). The income objective is placed after the aim of increasing
productivity. Tracy argues that item b is in fact made subject to item @ by its initial
word 'thus'. However, it seems more in accordance with the facts to say that
productivity increase is seen as the instrument to achieve items b, d and e. Finally,
it should be noted that item b is referring to individual earnings. This does not
prescribe global support measures, but rather suggests specific, i.e. group-oriented
support policies’. Income by price support policies are only justified if all individual
earnings to an unacceptable degree are lagging behind. A large number of people
(14 million, nearly 20% of total working population) were employed in agriculture
(in EC-6) when the CAP was implemented in 1962. Also, given that the price support
policies are intended to 'fairly' distribute the realized productivity gains between
consumers and producers, global support measures, like price support, are then
understandable. But there remain reasons enough for looking for more refined
alternatives.

Several conclusions can be drawn from the foregoing. Firstly, there are several
arguments employed to motivate the government involvement in agriculture,a
number of which have reached the status of official legislation (cf. Treaty of Rome,
Article 39). Secondly, as the "farm problem"-model explains, agriculture is a
declining sector in normally developing industrialized economies, with a continuing
downward pressure on agricultural prices and related farm incomes subject to
fluctuations due to the high sensitivity of the sector to supply (and demand) shocks.
Besides productivity growth and increase of efficiency, income distributional con-
cerns are therefore of primary importance (Johnson, 1991, p.4). As productivity
growth proceeds, distributional concerns are likely to increase in political weight
and become dominating compared to all other policy goals. Thirdly, since only gobal
policy goals are specified, there is room for considering and comparing various
policy alternatives which are able to achieve, or even better, achieve the stated goals.

3 Cf. Chambers (1988) for an illustration that different policies have different implications for low-cost and
high-cost producers.
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2.3 Economists and policymakers

The previous section gave a descriptive survey of reasons for government inter-
ference in agriculture. A clear definition of economic policy in general and agri-
cultural economic policy in particular was not yet given. At this point I want to
define (governmental) policy as the harmonization of all interests of the various
population groups under the perspective of public justice (Goudzwaard, 1963,
p.396). Although this idea of balancing diverse interests according to the principle
of a maximum righteousness requires further elaboration, it should be emphasized
that its focus is broader than a narrowly defined efficiency-criterion‘. Economic
policy focuses on the harmonisation of economic interests, but even then public
Jjustice and not primarily social welfare is the qualifying criterion. Derived from
this, agricultural policy can be defined as the harmonisation of interests related to
agriculture in its broadest sense (including ultimate food consumers and the agri-
business)’. Among the interests taken into account are economic ones, food safety
concerns, environmental sustainability, etc. According to this definition, policy
makers have the task of making synthetic judgements balancing a host of interests
(Larsen, 1993, p.2). This outcome fits with the actual practice sketched in the
previous section, where economic interests (productivity increase) and social con-
cerns (a 'fair' income distribution between agriculture and non-agriculture) were
balanced (cf. Article 39).

Following Robbins (1952, p.16), economics can be defined as "the science
which studies human behaviour as a relationship between ends and scarce means,
which have alternative uses". Robbins, rightly called economics an aspect-science,
viz a science which focuses only on one aspect, sometimes denoted as the scarcity
aspect, of human behaviour. Unfortunately he did not discuss how the economic

4 Elaboration of this issue goes beyond the scope of this study. For a discussion of economic righteousness based
on the judeo-christian values I sympathize with see the article of Goudzwaard already referred to in the main text,
and Beukes and Van Niekerk-Fourie (1993). For an application to agriculture see Van Bruchem (1991).

5 Our definition differs from that given by Josling (1974, p.229) who states that agricultural policy is defined as
"those measures taken by a (central) government that are aimed at influencing, directly or indirectly, agricultural
factor and product markets”. The main defect of this rather descriptive definition is that it does not indicate what
qualifies public policy. Agricultural policy is here understood to be broader than economic policy, but is assumed
to also include social, environmental, and food safety policy as far as they are targeted at agriculture.
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aspect of a human action related to other aspects (social, ethical, etc.) of human
behaviour (e.g. Haan, 1975, p.17 a.o.; Kee, 1982). So, where Robbins definition
suggests that economics only partially explains human behaviour, (by lack of external
reference point) often a practice arose where the economic aspect the as only
nominated one, was absolutizeds. Accepting Robbins standard definition, however,
it is clear that economics only provides partial explanations for human behaviour.
As such the judgement of economics is a fragmentary judgement which selects only
one aspect out of the large number which are relevant in real life (Schumacher,
1974, pp.40-41; Hennipman, 1977, p.92). This in particular holds for that part of
human action which is called policy formation. Agricultural economists are thus
over-asked when they are held responsible for explaining the agricultural policy
formation process. Their task is a more limited one, i.e. clarifying the economic
impacts of agricultural policies, and therewith providing information about one
essential ingredient of the policy making process (Just, 1988, p.450). Policy makers
may have good reasons not to follow the advice of economists, because they should
make a synthetic judgement based on the knowledge supplied by various disciplines,
and are free to decide to "buy' non-economic benefits while accepting some economic
costs (Josling, 1969). Moreover, just as freedom of speech does not guarantee an
audience, good advice does not necessarily imply good followers (Hennipman, 1977,
p.93).

Having provided some criteria to evaluate the relationship between economists
and policy makers, and economic research and political action, it is time to focus
on agricultural economic research, which is aimed at sustaining the policy making
process. As already mentioned in the introduction, this research is mainly based on
welfare economics, and, to a lesser extent, on the theory of economic policy. This
branch of economics, which emanates from Pigou (1932) "stresses the reasons why
the market economy fails to function properly in allocating and distributing resources,
and suggests that governments intervene in the private economy in certain poli-
cy-specific ways (taxation) to correct such market failures and distributional
shortcomings” (McCormick and Tollison, 1981, p.3). This approach is sometimes
labeled as the social welfare maximization perspective or welfarism, and criticized

6 Even Robbins himself failed to correctly apply his own principle (cf. Kee, 1982, p.10-14.
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for its view on the government as an omniscient benevolent dictator who interferes
in the economy to correct market failures in order to increase social welfare (e.g.
Sen, 1992; Josling, 1974, p.235; Van der Zee, 1997, pp-10, 12, 17). In particular
from a public choice perspective, this is an unacceptable reduction; the government,
like the private sector, consists of various actors, having their own motivations and
making their own 'cost/benefit' calculations, which may not parallel the social
welfare maximization objective. Moreover, market failures are not costlessly and
instantly identifiable, and governments are faced with incomplete and imperfect
information and subject to manipulation from private actors. Briefly, the other side
of market failure is government failure. It is the merit of the public choice approach
that it bas contributed to an improved understanding of this latter source of failure
(see Van der Zee, 1997).

Whereas the public choice criticism effectively attacks the social welfare
maximisation perspective, one should be careful when drawing conclusions from
this. The main error of the social welfare maximization perspective is that it
absolutizes the economic aspect in taking the economic component of welfare, viz.
social welfare, as the prime aim of government policy. This is a reduction as we
saw from the beginning of this section. However, the social welfare maximisation
approach is not wrong in focusing on the economic aspects of policy interference,
and for searching for optimal economic allocations. That is at the heart of its task,
and that is not what it should be blamed for. Nevertheless the social welfare
maximization perspective is more than a straw man erected by public choice criticists
in order to gain relief for their own perspective. Looking at the evolution of welfare
economic theory, it should be accepted that the Pigovian welfare economics relied
heavily on a social welfare maximization perspective. Its successor, Paretian welfare
economics, upheld the maximization principle, but became obscured with the
determination of social welfare, as it denied the possibility of interpersonal utility
comparisons (Robbins, 1952, p.140). Its scope significantly narrowed, since the
only discriminating criterion that prevailed was the Pareto-criterion. Unfortunately,
however, since most policy interferences have both gainers and losers, its practical
relevance was substantially limited as compared to its predecessor (Jongeneel en
Koning, 1996, p.4). Firmly based in the logicist positivist approach to science and
the utilitarian neo-classical tradition in economics, with its desire for neutrality and
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avoidance of value judgements, the impossibility of interpersonal welfare com-
parisons survived, even where its costs were high (Blaug, 1985, p.591).

The solution that emerged in the late 1930s, offered by Kaldor (1939) and
Hicks (the founders of the neo-Paretian welfare economics), was to rely on (hy-
pothetical) compensation principles. The primary question they would like econ-
omists to answer was whether a potential Pareto improvement (PPI) is possible.
That means that in cases where there are winners and losers, economist should
answer the question whether the winners of a policy-shift are potentially able to
compensate the losers and still be better off (Kaldor), or whether the losers are not
able to profitably bribe the gainers to oppose the change (Hicks). Although the
neo-Paretian welfare economists focus on the possibility of compensation, they do
not require compensation to actually take place. In fact the very relevance of the
compensation criteria relied on compensation not taking place, for otherwise the
standard Pareto criterion would suffice to establish an increase in social welfare.
Although a potential Pareto improvement is just what its words say: a potential, not
an actual improvement, many economists could not resist the temptation to equate
a PPI with an actual improvement. Hicks (1981, p.105), for example, calls a policy
change that meets the compensation principle an 'unequivocal improvement',
although others picked their words more cautiously, aware of the underlying
problems of such a statement (among them Chipman and Moore, 1978, pp.579-581;
Boadway and Bruce, 1984; Mishan, 1981). Many economists, in particular those
doing applied economic research, maintained, without making any additional sup-
positions, that a PPI corresponds to a social welfare improvement, and therewith
propagated the earleir mentioned social welfare maximization perspective (Jongeneel
and Koning, 1996, p.11).

In this study a more limited scope of welfare economics is propagated, which
does not go beyound the PPI in its literary meaning. Therewith I am in line with
authors like Varian (1992, p.405), Atkinson and Stiglitz (1987, pp.12, 334-335),
Justez al (1982), and Gardner (1987, pp.176-179). The approach focuses on assessing
the economic effects of alternative policies on different social categories, or on the
attainment of different economic goals. This includes examining whether the ana-
lysed policy alternatives leave room for actual compensation, because this will often
be information relevant for both policy makers and concerned groups. If political
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preferences are clear, for example because criterion-values used in policy choice
are established by legislation, even the use of some kind of social welfare func-
tion-approach (SWF) might be followed. For once a system of policy goals is decided
upon in politics, economists have a role in examining the most efficient way to
achieve it. Normally, however, the SWF option will not be open, because at best
only vaguely specified information about the policy maker's preferences is available
(Just, 1988).

One of the main lessons to be learned from the past is that simple cost/benefit
analysis of agricultural policies is of limited interest, unless it can be tied to the
magnitude of the desired effect of the policy intended (Josling, 1969). Therefore
Josling (1969; 1974) pleads for an integration of traditional welfare economics with
the theory of economic policy. The theory of economic policy, initially developed
by the Dutch Nobel laureate Tinbergen (1952) and further developed by Meade
(1955) and Theil (1958), can best be described as an instrument-objective approach.
It essentially focuses on the choice of appropriately choosing an optimal mix out of
the available policy intruments in order to optimally achieve a limited number of
defined policy objectives which are amendable to a quantitative interpretation. It
has the advantage of explicitly emphasizing the multiple objective approach of policy
makers. The approach integrating welfare economics with the theory of economic
policy differs in one important respect from the traditional one. Instead of only
relying on competitive efficiency, the efficiency concept is rather redefined as the
optimum state of the economy evaluated according to the political preferences that
matter (Just, 1988, p.451). It emphasizes evaluating alternative policy intruments
to find the least cost way of achieving a particular objective or set of objectives. At
the same time, accepting this framework does not necessarily require the acceptance
of a social welfare function, which is highly problematic (Mishan, 1980, p.699;
Just, 1988).

Several authors have worked along these lines. Besides Josling, Thomson and
Harvey (1981), Newberry and Stiglitz, Gardoer (1987), and Bullock (1992) can be
mentioned to name a few (see Bullock ez al, 1999 for a recent overview). Because
many agricultural policies are aimed at redistribution, most approaches center around
the equity/efficiency trade-off, in particular the efficiency of agricultural policies
as a means of transferring income, although a broader scope is possible.
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2.4 Lessons learned

When reviewing the past, most analytical work on agricultural policies was based
on the standard competitive model. This model is appealing because it provides a
theoretical construct which can be easily translated into a normative framework,
and seems to fit well with the atomistic market structure of agriculture and the
standard commodity characteristics of food (Josling, 1974, p.237; Oskam, 1996,
p.130). As a consequence, policy recommendations aimed at improving societal
welfare were mainly based on first-best neo-classical welfare economics?. This is
in spite of the fact that the real world, whether the focus is on the general economy
or on a specific sector like agriculture, is not a first-best world, but is 'blatantly of
the second-best variety's (Blackorby, 1990, p.749). Whereas agriculture largely
satisfies the assumption of perfectly competitive markets (farmers are price takers,
firms are usually small, output rather homogeneous) it fails to satisfy two other
important assumptions, viz the absence of externalities, and the assumption of a
complete set of (futures and risk) markets (Newbery and Stiglitz, 1981, p.207; Innes
and Rausser, 1989; Oskam, 1996). The simple first-best world view is therefore
seldom justified, and it would therefore be not surprising if (only for this reason)
the results of such an approach are repeatedly criticized, or ignored as simply
irrelevant?. In this section a brief overview will be given of the main results obtained
from first- and second-best analysis, and their signiﬁcance for agricultural econ-
OImics.

The outcome of first-best welfare analysis is rather predictable, even without
doing any quantitative work. Welfare will be most improved if the distortions would
be completely eliminated, which is more or less a popular restatement of the First

7 Depending on the strand of literature, a first-best world is usually defined as a world in which ali distortions
can be removed (e.g. trade theory) and/or in which non-distortionary or lump sum taxation is possible (e.g. public
finance). In applied analysis, which studies distorted markets, this usually means that it is assumed that i) the
distortions which are analysed can in principle be completely removed, and that ii) in the ‘rest of the economy’
first-best conditions are satisfied (Ng, 1983, p.224).

8 Tyers and Anderson (1992, p.100) mention (political) reasons why within agriculture first-best policy instruments
are not preferrably used. Among them are the higher informational costs to potential opponents of the sectoral
assistence policy, which are associated with second-best type solutions, and the wish to make it not all too clear
which transfers are made from public funds to farmers (see also Boadway, 1994, p.2).

9 Cf. the remarks made in the introductory chapter about the gap between economists and policy makers.
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Fundamental Theorem of welfare economics. The only contribution of quantitative
analysis in this case is that it provides estimates of the amount of welfare (expressed
in monetary terms) that could be gained if the distortions were eliminated. According
to the Second Fundamental Theorem of welfare economics, efficiency and equity
issues can be dealt with separately. Distributional policy goals should be achieved
by lump sum income redistribution. The main conclusion therefore is that in a
first-best world, first-best (policy) rules should be used. In other words, prices
should equal marginal costs. A second contribution is that it made clear that the
efficiency loss increases quadratically with the height of the tariffs or taxes (see e.g.
Boadway and Wildasin, 1984, 388). So, higher tariffs or taxes means relatively
much higher welfare losses. When a government wants to raise a certain amount of
tax revenue while at the same time distorting the economy as little as possible, its
best option is to tax a broad range of goods at a low rate rather than at a high rate.
A third result is that the welfare losses will be less the more inelastic the demand
and supply relationships are. This result, formally proved by Ramsey for a general
equilibrium context, states that to reach an 'optimal’ taxation the taxes should be
inversely related to the elasticities of demand (and supply) (Boadway and Wildasin,
1984, p.245, Atkinson and Stiglitz, 1987, pp.370 a.o0., Newberry and Stern, 1987,
pp.28 a.0.). From this it follows that goods classified as belonging to basic needs
should be relatively highly taxed’. With respect to agricultural policies, the main
contribution of first best analysis relates to the efficiency ranking of farm income
support instruments. General price support/trade restriction measures are inefficient
relative to specific subsidies/deficiency payments, which in turn are less efficient
as compared to decoupled direct income payments (Josling, 1974, p.242).

An important result from second-best analysis is that policy changes which
intuitively appear to be steps in the right direction, viz. reducing the distortions
where possible, can actually reduce welfare instead of improving it. For an extensive
review of the theory of second-best, formalized by the seminal contribution of Lipsey
and Lancaster in the mid 1950s, and evolved since then, see Boadway (1994). If

10 From a revenue-raising perspective it seems therefore rather efficient to finance the Common Agricultural
Policy via taxing the consumption of agricultural food products. The inefficiency of the CAP is more a result of
the way in which producers are supported. See Newberry and Stern (1987, pp.366-386)for a more generaldiscussion
of the main issues in agricultural taxation.
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the real world is of a second-best order, according to one of the basic results of
second-best welfare analysis, the best response to one or more unalterable existing
distortions may be the imposition of another distortion elsewhere in the economy?’.
Intuition can thus be very misleading which emphasizes the value of scrutiny in
scientific analysis (Atkinson and Stiglitz, 1987, 382). In case of second-best situ-
ations, the implication of policy reforms for welfare crucially depends on demand
and production interrelationships between markets in which distortions are altered
and other markets in which (unalterable) distortions exist. As a consequence, in
general, without quantitative analysis not much can be said’?. Fortunately, recent
advances in economic theory (duality theory) and econometrics make it possible to
get detailed and consistent information about the substitution and complementarity
relationships between goods demanded or supplied (Jorgenson, 1992). This at least
partly reduces the empirical constraints to satisfy the informational requirements of
second-best analysis?.

One important theoretical result from second-best welfare economics is that
the equity-efficiency separability-theorem of the first-best world no longer holds
(Blackorby, 1990). This implies that equity and efficiency issues should be dealt
with simultaneously. Although less clear cut than in a first-best world, in second-best
worlds there are also no lack of economic policies that are easy to characterize and
are economically intuitive, and which can be proved to be welfare-increasing (Dréze,
1991, p.194, Blackorby, 1990, 749 and Atkinson and Stiglitz, 1987, section 12-4).
A number of general policy rules are derived from second-best analysis, which are
identified as likely to be welfare improving/4

11 For an extensive review of the theory of second-best, formalized by the seminal contribution of Lipsey and
Lancaster in the mid 1950s, and evolved since then, see Boadway (1994).

12 For exceptions see Mishan (1962) who argued that given that a sector is rather isolated from the rest of the
(first-best) economy, first best rules may provide reasonable policy guides. Although this argument is rather weak,
exploration of separability assumptions is a promising way to get manageable problems with still meaningful
outcomes (Ng, 1983, p.226). Furthermore, Mishan showed that for some types of quantity constraints only the
constrained sector would need to be adjusted and a simple piecemeal policy would be sufficient to improve welfare
(Mishan, 1962, p.216).

13 Ng (1977; 1983 and 1990) distinguished third-best analysis (¢xploring an idea already lanced by Mishan, 1962).
With this he meant the approximation of second-best analysis in a world with informational scarcity (third-best
world). Because of informational limits and administrative costs second-best optima are not always identified. An
important part of modern second-bestanalysis focuses precisely on these informational aspects. Here, this extension,
although adding to the realism of the analysis, will be ignored.

14 See Vousden (1990) for an application of these rules to international trade theory.
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- Reduce first those distortions which are the most extreme.

- Reduce the distortions of those goods which have as substitutes goods
with relatively low tariffs/taxes and as complements goods with
relatively high ones.

- Reduce all distortions in a proportional way.

These rules, which have the character of partial or piecemeal policy reforms,
emphasize that the strong point of second-best analysis is its contribution to the
analysis of policy packages and policy reform, whereas first-best analysis may be
in particular useful for policy design (Atkinson and Stiglitz, 1987, p. 358 and
p.382)". They further suggest that even when starting from an initial arbitrary
tax/tariff structure, there is likely to exist a large number of policy reforms which
can potentially raise welfare. At the same time it makes it clear that the character-
ization of optimal tax/tariff structures requires detailed empirical investigation.

The results of second-best analysis will usually have no wide general
applicability, but are rather case-specific. This also holds with respect to agricultural
economics, and therefore only some examples are mentioned. Some examples focus
on the measurement of (exact) welfare effects in a second best environment, while
others have the more ambitious goal of making statements about policy efficiency.
One example was the incorporation of the social costs of public funds issue in the
analysis of the costs and benefits of agricultural policies. Since real lump sum
transfers hardly exist, the distortionary costs of the use of public means (for example
needed for financing 'decoupled' direct income payments) should be taken into
account (Alston and Hurd, 1990; Chambers, 1995). From Moschini and Scokai
(1994) it can be concluded that in general taking into account this cost does not
discredit decoupled direct income payments as an efficient income transfer device.
Another example of the first group is the determination of the benefits of research
in an open but distorted agriculture (Martin and Alston, 1994).

Examples under the theme of optimal policy are the social transfer efficiency
and agricultural price reform approaches. The so-called social transfer efficiency
(STE) approach focuses on the redistributive efficiency of various policy instruments

15 If incomplete markets and asymmetric information play a role, even policy design should be approached from
a second-best perspective (see e.g. Chambers, 1992). Moreover, Boadway (1994, p.3) argues that policy making
as subject to principal agent-phenomenais always of a second-best nature.
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(Gardner, 1983; 1987; Alston and Hurd, 1990; Bullock, 1990; 1992; 1994). One
of the results from this analysis is that the redistributive efficiency of policy
instruments generally depends on the magnitude of the desired transfer. So the
optimal mix of policy instruments is no longer a question of qualitative (deductive)
reasoning, like in the first-best world, but a function of the size of the income transfer
and the underlying supply and demand conditions in concerned and related markets
(OECD, 1994). Moreover, even within a relatively simple context, there appears
to be no (single) policy instrument that is superior in all respects and for all purposes
(OECD, 1994, p.21). L

A number of studies falling under the label of 'agricultural price (and tax)
reform analysis', and emanating from the public finance tradition have been done
with the intent of identifying 'satisfactory policies' for developing countries
(Newbery and Stern, 1987; Newbery, 1988). A central concept in this strand of
literature is the social marginal costs of raising revenue. Every tax or price distortion
has its own social marginal cost. The guiding principle for reform is substituting
the one with the highest social costs for the one with the lowest social costs, if
feasible until the social marginal costs associated with the various distortions all
equall each other (Ahmad and Stern, 1984; Newbery and Stern, 1987, p.9; Newbery,
1988). In this literature often some form of 'social aggregation' is used, usually
without strong pretentions of identifying unique social optima, but rather as a device
for educating social judgements, and as an instrument to get insight into undominated
policy subsets (Buccola and Sukume, 1993). Again most results of this analyses is
rather case specific (e.g. Newbery, 1988, p.23). A general result of these studies
is that the optimal taxes/distortions in agricultural markets are different from zero,
which follows from the inelastic demand for food and the need for public revenue
generating devices. Another result is that a set of uniform commodity taxes is
non-optimal, except under unusual circumstances.

Although second best considerations are sometimes embraced as providing
‘objective’ economic theoretical support legitimizing actual agricultural policies,
that conclusijon is far too simple (Newbery and Stiglitz, 1981, p.237; Timmer, 1989,
p.19; Beghin and Karp, 1992; Boadway, 1994, p.3-4).




Normative economics 25

2.5 Concluding remarks

This chapter started with a general description of the reasons for government
intervention in agriculture. From the 'farm problem'-model it appeared that agri-
culture typically suffers from low and fluctuating product prices and related farm
incomes. Agricultural policies have a relatively strong focus on income
(re)distribution, which was explicitly confirmed by looking at the formally stated
policy goals for the EU. Although from an economic point of view policies aimed
at dissolving rigidities in the factor market would just as well relieve the 'farm
problem', Section 3 has made it clear that economists and policy makers have
different responsibilities. The balancing of social (income) and economic concerns
(efficiency) by policy makers could very well lead to a certain degree of income
support to smooth the adjustment of a declining sector. Qualifications have been
made about the social welfare maximization approach which was judged to be
incorrect in portraying the government as an omnicient benevolent maximizer of
social welfare. At the same time, however, there is the need for management, or
(as I would prefer) stewardship of scarce resources, which has its own normativity.
As a consequence the economic aspect of government involvement in agriculture
should be taken into account as at least one essential ingredient of balanced policy
making process.

It is argued that modern welfare economic analysis, be it of a more limited
scope then was assumed in the social welfare maximization perspective, has a role
to play. To a greater extent than has been traditionally, this analysis should try to
tie its cost/benefit-estimates to the desired effects of policies. In fact this is also one
of the main lessons that could be learned from the theory of economic policy per-
spective, which plays a role in macro economic policy evaluation. As Section 4 has
shown, this is also the way theory has developed. Welfare and excess burden
measures for distorted economies have been developed. Moreover, the social transfer
efficiency-approach linked social costs to distributional goals, while the agricultural
taxation and price reform-approach linked the costs of distortions at agricultural
markets to the need to generate a certain amount of public funds. In reviewing some
general results obtained from welfare economic analysis, Section 4 has further shown
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that the results derived from first best welfare analysis, although appealing for its
simplicity and clarity, are subject to serious qualification, because in reality the
economy, including agriculture, is characterized as a second-best world. One
consequence of this is the break down of the Second Fundamental Theorem of
welfare economics, which implies that equity and efficiency issues are no longer
allowed to be dealt with separately. While in a second-best world second-best rules
should be applied, simple general and universally applicable rules are no longer
available. What is optimal from an economic perspective can no longer be determined
from simple qualitative reasoning, but requires refined quantitative analysis.
However, even in a complex and often obscure second best world, there appear to
exist several policy alternatives for improving 'welfare'.

With respect to this study, which focuses on the EU's GOLF-complex, and
consequently deals with the income distribution within the agricultural sector, some
specific remarks can be made. The GOLF-complex is comprised of a set of inter-
linked markets in which several distortions exists. As such it is a primary case for
a second best welfare analysis along the lines suggested before. A traditional
characteristic of agricultural policies with respect to the GOLF-complex has been
the imbalance between the extensive support to the arable subsector and the meagre
sustenance of the feeds-based livestock subsectors (Josling, 1974, p.249). Recently,
the cereals and oilseeds support programmes have been reformed (MacSharry
reform), and one of the research issues raised is how this affects the inter-farm
income distribution. In the next chapters the focus will be on welfare measurement,
both on useful operational concepts (Chapter 3), and measurement within a hori-
zontally and vertically related distorted market context (Chapter 4).




Chapter 3
MEASURING ECONOMIC WELFARE

3.1 Introduction

This chapter focuses on the measurement of welfare impacts. Its main purpose is to
provide the basic tools that will be employed later in this study and a description of
the welfare measures that are actually estimated in this study.

The oldest welfare measure, introduced by Dupuit in 1844 in a paper about
the costs and benefits of constructing a bridge, is the consumer's surplus concept.
The consumer surplus measures a change in utility’ by a change in an area to the
left of the ordinary or Marshallian/Walrasian demand curve. It became widely known
when Marshall picked it up in his famous Principles (1890). Although still much
used and attractive after more than 150 years, the consumer surplus measure suffers
from the so-called path dependency problem, which causes it to be an inexact welfare
measure when multiple prices change. In his classic article "The Rehabilitation of
Consumer's Surplus”, and its follow up, Hicks (1939; 1940/41; 1943; 1945/46;
1946) developed two new welfare measures, which became known as the com-
pensating variation (CV) and equivalent variation (EV). These latter measures
sucessfully overcame the deficiency of the traditional Dupuit/Marshall consumer's
surplus measure. However, because the Hicksian concepts could not be linked to
ordinary demand curves like the consumer's surplus concept, initially the new
measures were more of theoretical than practical interest. With the duality revolution
in microeconomics and the advances in empirical estimation of demand systems,

! For convenience sake the concepts utility, welfare and preferences will be used as synonyms. For a more refined
discussion of these concepts see Ng (1979, section 1.3).
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the Hicksian measures gained ground also in applied work.

Marshall also introduced the producer's surplus measure as a concept being
analogous and symmetric to the forementioned consumer's surplus. Later on the
economic rent-nature of this surplus was clarified (Mishan, 1968). Again with respect
to the producer side, advances in economic theory (profit function) improved the
applicability of the concept. Of particular significance is the conditionality of pro-
ducer rents on the length of run considered. Increasing the length of run implies an
increased number of previously quasi-fixed assets become variable, and larger shifts
in technology result from technical change.

Marshall, when referring to the consumers' surplus, implicitly assumed that
individual consumer's surplusses could be aggregated without problems. But the
marginal revolution, with its reliance on ordinal (instead of cardinal) utility, caused
the apostrophe to be moved one position to the left: it became usual to discuss the
surplus measure in terms of a single consumer, i.e. consumer's surplus. However,
the impossibility of inter personal utility comparisons did not prevent aggregation
over households or to aggregation of the surplus measures of several groups in the
economy into one overall (national) measurement concept. The usual practice is to
simply aggregate welfare changes over individuals on a guilder-for-guilder basis.
This raises questions regarding the exact interpretation of such measures, either in
terms of social welfare changes, or in terms of hypothetical welfare changes.

Besides the aggregation-issue, this chapter will discuss the so-called balance
of payments function as an operational overall welfare surplus concept. Directly
related to the measurement of the impact of policy changes on welfare is the issue
of appropriately measuring the excess burden or deadweight loss in an undistorted
(first-best), and already initially distorted (second-best) economy.

This chapter is organized as follows: Section 2 includes a discussion of the consumer
surplus measures, and their interpretation in a multiple household economy. Section
3 similarily presents the concept of the producer surplus or economic rent measure.
Section 4 provides a framework for measuring and comparing welfare on a national
basis, based on the eralier derived welfare measures and the so-called trade
expenditure and balance of payments functions. In this context the aggregation-issue
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is also discussed. Section 5 focuses on the measurement of excess burden or
deadweight loss, a subject directly related to the overall-measures provided in Section
4. Finally, Section 6 closes with a short summary of the main conclusions. Since
there are many good references in the field of welfare economics, notably Just,
Hueth and Schmitz (1982), Ng (1983), and Boadway and Bruce (1984) the discussion
in this chapter will be limited to noting some highlights useful for our analysis?,

3.2 Consumer surplus measurement

3.2.1 Consumer's surplus

Consumer welfare measures are based on the so-called preference based consumer
behaviour-approach, which assumes that a preference relationship exists which
'explains’ the economic behaviour of consumers. In this, welfare economics goes
one step beyond positive economics, and can in principle be based on a revealed
preference basis. Whereas the latter focuses on (revealed and thus observable)
consumer's or producer's choices without referring to underlying mental states,
welfare economics has to assume that consumers maximize something desirable or
good, often denoted as utility. I do not think this necessarily requires adherence to
the classical utilitarian tradition followed by the founders of welfare economics.
There is no need to enquire into the reasons (motives) why certain economic choices
are made, or to subscribe to a utilitarian ethics. The only requirement is to assume
that there is a relationship between the availability of scarce means and economic
well-being, or that all agents are 'economizers', i.e. follow the economic norm?3.
Moreover, it could be argued that the difference in assumptions between positive
and normative economics is much less than sometimes suggested (see Mishan, 1982,
Ch.1; Blaug, 1985, p.608, and, for a more formal discussion, Mas-Colell et al 1995,
p.5 and sections 1D, 2F, 31 and 3J).

2 Also the better micro economic textbooks provide a discussion of consumer and producer welfare measures,
although with varying detail. Examples are Varian (1992), Cornes (1992), Cowell (1987), and in particular
Mass-Colel, Whinston and Green (1995).

3 Economic normativity can be distuinguished from ethical normativity. Where the latter discriminates about
morally good and bad behaviour, economic normativity provides the guiding rule for economically ‘'good’ behaviour,
like not wasting of scarce means, and efficient satisfaction of needs and preferences.
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Assume a consumer's preference relationship > is known (for example derived
from empirical demand analysis). From these preferences, an indirect utility function
v(.) is derived which forms the basis for welfare comparisons. The welfare measure
corresponding to a favourable price and/or income change should satisfy the fol-
lowing evaluative expression

v(pty)-u(p® ¥y")20 (1

indicating that the new situation characterized by prices and income (p',y') is
strictly preferred to the initial situation with (p°.y°). In order to examine the
impact of infinitesimal changes in prices or income on the utility level v(p,y)is
totally differentiated, which yields, after some substitution,

2 Ju v 2
dv=zgdpi+a—-ydy = - ;x‘dp,—dy (2)

i=1 i

with n representing the number of consumption goods, and A the Lagrange multiplier
(shadow price of income). If the changes in prices or income are so small that the
marginal utility of income (A(p,y)) can be treated as constant, (2) provides a
marginal cost-benefit rule. The net benefit of a marginal price or income change
can be determined by looking at observed variables like the vector of ordinary
Marshallian demands x(p,y) and income. Considering a discrete change in the
price(s) and/or income variables leads to a somewhat different outcome.

n
Av=v(p‘,yl)—v(p°,y°)=f(zv:dp:+vydy)
c\ i=1

- —fx(p,y)[;x,(p,y)dp,—dy} 3
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where ¢ defines some integration path between the initial and final price-income
vectors4. The integral is a line integral defined on some path c of prices and income
between an initial and final price and income vector. The first term between square
brackets in (3) gives the area under the Marshallian demand curve for a change in
prices dp=dp'-dp®, while the second term represents a change in lump sum
income. Note that for Av to be completely determined, information on the marginal
utility of income A(p,y) is necessary. This variable is unobservable, however,
and to obtain a money measure of the consumer surplus, A(p, y) (with dimension
utils/guilder) may be eliminated by simply dividing (3) by A. This yields,

C3=—f[;xl(p,y)dpt-dy} (4)

which comes down to the traditional Dupuis-Marshallian consumer's surplus
measure’. According to this measure, the monetary value of the utility change is

4 In fact Silberberg (1972) was the first who, following the Marshall-Dupuit tradition, defined the consumer' s
surplus concept for a multi-price changing case.

3 Note that when one wants to evaluate the change in the consumer welfare in the i-th market, this should be done
conditionally on all the previously considered price and/or income changes in other markets. This stands alone
from the path dependency issue and holds for both approximate and 'true’ welfare measures. With regard to the
CS measure provided in (4), for example, this can be explicitly expressed by writing

CS=_; [ xl(bl(pc);yt-o)dp‘_(yl"l_yg-o) (4')

with: p,(p,)= (ptl-l’-":p::;’pup::‘:"--vp;-o)

while the superscripts =0 and #=1 denote the initial and the final value of the variable of interqst. This way of
measuring welfare changes successively conditioned on previously considered price adjustments is known as the
so-called sequential approach (Just et al, 1985, 338-341). This stands alone from the path dependency issue (see
following) and holds for both approximate and 'true’ welfare measures. Equation (4') also implies that j:he total
welfare change in principle can be measured in one arbitrary market, i.e. an output or an input market, given that
the appropriate price-vector is applied. The expression for the total welfare change, as measured on say market 1
is

t-
ot

CS=—fxl(bl(pl),y‘”)dpl—(y‘”—y“’°) with: p(p) = (P P5 es Py ) (471)

-0
pi
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equal to the sum of all consumer surpluses (the first term between the square brackets
in equatibn (4)) in the markets where prices have changed plus the income change.
However, this trick is only permitted if A(p,y) is independent of the income and
price changes. But in fact A is not independent of income and price changes, and
so the CS measure loses its properties of being a unique and exact measure, at least
for multiple price/income changess. The problem of finding different money
evaluations for the same change in utility due to the changes in prices and income
in different paths (even when begin and end price-income vectors are the same) is
known in the literature as the path dependency problem (see among others Silberberg,
1972; Chipman and Moore, 19807).

The path dependency issue can be restated in terms of a fundamental math-
ematical property of line integrals. Let « be a path in the budget space Q which
is a continuous function w(t)=(p(t),y(t)), 0st<1, with w(0) equal to
starting point (p°,y°) and w(1) equal to end point (p',y'). Assume z = (z,,
.+s Zy, Z,,,) is a vector-valued continuously differentiable function of (p,y). The
line integral of = with respect to «w may be denoted as (e.g. Chipman and Moore,
1980, p.934),

n+l

1
[ wmiawm -y [ ziwwidwm ®)
i=1 (o

[

According to the theory of line integrals, if all polygonal paths w> joining the begin
and end points yield the same value, then there must exist a twice differentiable
'potential function', which satisfies (Chipman and Moore, 1980 equation (4) and
Takayama 1987, p.609) the following expression

oL(pP,y) _ . oL(p.y)

z(p,y), i=1,...,n; =z,a(p,¥) 6)
api l(p y) ay 1

6 As is argued by Mishan (1981, p.65), Marshall was already aware of the non-constancy of » and became
increasingly disillusioned with consumer’s surplus.

7 Hotelling already paid attention to this path-dependence issue in 1938. Had his discussion not been ignored much
confusion in the later literature might have been avoided (see Burns, 1973, p.340).
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such that,

1
[ Awmidem = 1p" y)-1ep" 3% 7
0

Because of Youngs theorem, partial derivatives L,,=1,, Vi, j, which implies that
z,;=z,. Also the opposite is true; if there exists a twice differentiable function
IL(p,y) which satisfies (6) then the line integral (5) is path independent and (7)
holds. If the indirect utility function v(p,v) is chosen as a 'potential function’,
for the path independency to hold, the necessary and sufficient condition:

("i) =(&) (8)
8p, y=constant ap‘ y=constant

must be satisfieds. Using the Slutsky equation, it can be easily seen that path
independency requires

oX ox ox ox
x;, ot = or XY XY (9)
oy oy oy x; 9y X,

This implies that the income elasticities of demand must be the same for all goods
whose price have changed. In other words, if path independence is to hold for any
set of price changes, then this implies that each income elasticity of demand must

8 The term 'y = constant' is added to emphasize that the Marshallian measure of consumer's surplus is geqerally
intgrpretgg to have reference to a demand curve for which the level of money income is held constant (Mishan,
1981, p.69).
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be equal to unity. A utility function having this property must be homothetic (Deaton
& Muellbauer, 1980, section 5.4)?. This is very restrictive and not in accordance
with most empirical evidence (Deaton and Muellbauer, 1980, p.120 and p.144)%.

3.2.2 Compensating and equivalent variations
Hicksian Compensating and Equivalent Variation represent welfare measures which
do not suffer from the previously mentioned path-dependency problem. Compen-
sating Variation (CV) is defined as the sum of money received by or from an
individual, following a welfare change, which leaves him at his original utility or
welfare level. In other words: how much money would the consumer want to receive
or be willing to give up after a price (or policy) change to be as well off as before
this change? The consumer has in fact a 'property right' to the ‘old' or status quo
situation. Equivalent Variation (EV) is defined as the sum of money received by or
from the individual, which leaves him as well off as if he had the welfare change.
In this case the individual is assumed to have a 'property right' to the 'new' or
after-change situation. Formulated as a question: how much money would a con-
sumer want to receive or be willing to give up before the price (or policy) change
to leave him as well off as he would be after the change? In geometric terms CV
and EV are just two different ways to measure the distance between the two indif-
ference curves with different utility levels, say &/° and U'.

In order to derive an algebraic formulation for the compensating and equivalent
variation, the relationship between the indirect utility function and the expenditure

9 A utility function U(x) satisfies homotheticity if there exists an increasing monotone transformation, say ¢(¥/)
such that £(x)= ¢u(x)is linear homogeneous, i.e.A 7 (x)=Apu(x)=d(Au(x)); A>0, ¢’ (u)>0.

10 If only a subset of prices is assumed to change, the condition needs only to be met as far as that particular subset
is concerned. This weakens the restrictive homotheticity condition, for now only the sub-utility function needs to
be homothetic, which is not necessarily very unrealistic if 'suitable’ separability assumptions are chosen(quasi-linear
utility structure). Alternatively, a sufficient, though not necessary condition wonld be zero income effects i.e.
ox,/3y=0 1=1,...,n. This will lead to a violation of the budget constraint since at most the demand for »- goods
can be independent of the level of income y.
According to another interpretation of the path independency condition
T A S T
dp;  dp: ap; ép¢ A" ‘dp. T'ap,
as a necessary and sufficient condition x.-=x,5:5t,j=1,...n must be satisfied. A special case is

dN/3p,=3N/3p,;=0, which is a sufficient, though not necessary condition for path independence. In fact A does
not neclfsalslarily need to be constant with respect to all prices, but rather it has to change at the same rate for each
price change.

(13)
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function e(p,U) is exploited. The CV associated with a change in prices from p°
to p' and a change in income from y° to ' can be written in terms of the indirect
utility function as,

v(p® ¥y =v(p',y'-CV)=U"° (10)

which can be written (via inversion of U =us(p,y)) in terms of the expenditure
function as follows.

y'-CV=e(p', U = CV=e(p,UY-e(p'U® (11
After some rewriting (adding and substracting e(p°,U,) to (11)) it follows that
CV=y'-y°+e(p®,U%)~e(p', U

-ay- [ ) xMp.U%ap, (12)
ci=i

In an analogous way the EV (formally defined as v(p°, y°+EV)=uv(p',y")=U")
associated with this price and income change can be written as,

EV=y,~yo+e(p®, U)—e(p',U")

n
-ay- [ Y x¥p.Uhap, (13)
ci=i

The interpretation of (12) and (13) is as follows. If there is only a change in income
(prices fixed), the CV and EV are equal to one another and indicate the sum of money
that must be taken from or given to the household in order to give it its initial or
final utility level respectively. In this case the integral terms are equal to zero and
cancell out. The integral contains the compensated or Hicksian demand functions
because, for infinitesimal price changes, according to Shephard's Lemma,
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o '
e(—p[Q=xf(p,U); i=1,...,n (14)
2p,

The integral terms in (12) and (13) give the sum of areas to the left of the compensated
demand curves between p°® and p'. As is known from the characteristics of the
expenditure function, the (compensated) cross-price effects, which are equal to the
Hessian, are symmetric by construction. Thus the choice of the adjustment path ¢
is not relevant because the expenditure function e(p,U) is a satisfactory twice
differentiable 'potential function' L( p,U) and thus the integrands are exact dif-
ferentials (see equations 6 and 7). The order in which prices and/or income change
may thus be arbitrarily chosen.

3.2.3 Evaluation

Unfortunately the different money welfare measures discussed up till now in general
do not coincide (see note 10 for exceptional cases). See for a graphical illustration
of a single price decline-case Figure 3.1 with U°<U' and ABC>AB> A4, or
EV>CS>CVv. In this subsection, therefore, some evaluative and interpretive
remarks are made. Subsequently the approximate CS, the exact CV and EV measures,
and the interpretation that should be attached to the monetary equivalences of
underlying welfare changes are examined.

_As already noted in the introduction to this chapter, the traditional CS measure
is still rather popular in applied analysis, in spite of its clear deficiencies. For in
general (multiple price changes), CS is not a unique and sign-preserving money
measure of a utility change. This implies that in situations where both prices and
income are free to vary CS may give incorrect rankings. There are three exceptions
where CS will provide correct rankings, namely when: (1) only one price (or income)
changes and everything else remains constant; (2) the utility function is homothetic;
(3) the utility function is quasi-linear and one price is fixed”. One reason why CS
measures are still in use is because they relate to observables, whereas CV and EV
relate to unobservables like utility and compensated demand functions. Another

! This is equivalent to assuming homothetic demand functions (Engel curves are straight lines through the origin)
or vertical Engel curves (the change in income dos not affect the demand for any commodity except for one
commodity, the numeraire).
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reason is that if the wealth effects of the policy changes analysed are relatively small,
the marginal utility of income A(p,y) will be more or less constant, and the
approximation error of the 'true’ welfare change will be of negligable order.

x(p, U9 x(p, UL)

C

B
TN

Figure 3.1: Different welfare measures

Willig (1976) systematically analysed the approximation error when using CS
instead of true welfare measures EV and CV, and obtained the following error
bounds (Willig, 1976, p.593)

Cv-CS ~ nEs | EV-CS - _nes

; 15
cS 2y° cS 2y° (15

where n represents the income elasticity of demand. These error bounds show that
the relative approximation error of CS is small for low income elasticities and small
proportional income changes C€S/y,. Willig's analysis focused on single price
changes, which from an empirical point of view, is not so interesting, but was
generalized for multiple price changes by, among others, Just et all (1982, p.381-
385). According to Willig (1976, p.595), Just et all (1982, p.379), and Shonkwiler
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(1991) the approximation errors of using CS are of negligable order’2. Since their
simulation results are mainly based on the single price change-case, however, they
are as such not sufficient for proving the general case. McKenzie (1979), for example,
showed that when multiple prices change, the approximation errors may be quite
large. Hartmann (1991, p.57-64), using the multiple market-approximation provided
by Just et al (1982), ended up with more or less the same results as McKenzie, but
added some qualifications’. Moreover, as shown by Hausman (1981, p.663),
LaFrance (1991, p.1497, p.1506) and to a lesser extent by Alston and Larsen (1993,
p.765), the approximation errors with regard to the measurement of the efficiency
losses may be much larger than those with regard to the surplus measures’. As
might be expected, with the commonly shared income transfer part falling away,
the relative differences increase.

Summarizing so far, it can be concluded that the Willig approach and refine-
ments thereof give a limited justification for the use of the CS measure. Their
contribution is that they have provided much more insight into the relation between
the biased CS-measure and the exact equivalents CV and EV. Even for multiple
price change-cases they provide some guidance, although the complexity is somewhat
increased. In particular, when the focus is on obtaining reliable estimates of the
deadweight losses of a policy, the approximation errors remain troublesome. To
this it can be added that, due to theoretical and computational advancements, the
‘observables'-issue no longer plays a serious role favouring the traditional measure
(CS)5. If an estimable demand system satisfying the integrability conditions exists,
or demands are explicitly derived from a utility maximization framework, exact
methods (CV, EV) are to be preferred to approximations. If, on the other hand,

12 This is not surprising, since in the case of low price and income elasticities of demand, the lion's share of the
welfare effect consists of an income transfer (first order-effect), which is common to all three measures (e.g.
Mas-Colell, 1995, p.90).

13 Both the McKenzie and Hartmann studies used a two-good model for their simulations. Using a more general
model would probably worsen the approximation still further because of the then increasing path dependency
problems. Hartmann (1991, 64-72) developed some approximation refinements which yield a better performance
(low errors), but have an increasing computational burden.

14 The Hausman-result was somewhatoverstated because of a computationerror (¢f. Haveman, Gabay and Andreoni,
1987), but are compensated for by the strongly significant empirical results of LaFrance.

15 For example the work of McKenzie and Pearce (McKenzie, 1983), and Hausman (1981), which show that in
principle it is possible to compute both measures using the information on ordinary demand relationships.
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integrability of demand is not satisfied, the Willig type approximations do not apply
since the bounds can not be determined because no recoverable compensation
function exists (c¢f. Willig, 1976, p.591).

The preliminary conclusion is that exact welfare measures like CV and EV
should be used, preferrably in the context of a demand system that is explicitly
derived from maximizing a preference relationship. But the point remains that the
CV and EV measures which differ from each other. This latter difference can be
traced back to income elasticities of demand that differ from zero. Different money
measures will then impute different values to one (unique) underlying utility change’©.
Although the absolute numbers obtained when computing the CV and EV of a policy
change may differ, their signs are the same, and essentially that is the only thing
that matters in an ordinal utility-world. So from this perspective neither of the two
measures can be called the best one.

In fact there are an infinite number of 'true' welfare measures. This can be
seen when interpreting the CV and EV measures as special cases of the so-called
money metric welfare measure (MM). Substituting the indirect utility function into
the cost function gives the so-called compensation function (see Varian, 1984, section
3.5 and p.264). The compensation function p(p*®, p,y) =e(p*,v(p,y)) measures
how much income the consumer would need at (reference) prices p® to be as well
of as he would be facing prices p and income y.”” The MM welfare measure is
then given by:

MM = p(ptply)-u(pt p%% = e(p . UN-e(pfU% (16)

It can be easily verified that the money metric is a 'true’ welfare measure, for the
compensation function is nothing less than a monotonic transformation of the indirect

16 Intuitively the explanation for £V >V in Figure 3.1 is the decreasing marginal utility of money (see Ng, 1979,
p.106 for a comment).

7 Varian (1980) and King (1983) call this function an equivalent income function. Thereby 'equivalent income’
is defined as the level of income which at reference prices p* affords the same level of utility as can be attained
under the given (or actual) budget constraint. The notion of equivalent income welfare measure is similar to the
Hicksian equivalent variation (see Parikh et al, 1988 for an application).



40  Chapter 3

utility function. The money metric utility measure MM measures the amount of
money required by the consumer to purchase the change in utility resulting from
the change in policy?®.

In order to make a utility comparision, an (arbitrary!) reference or base price
vector p* has to be choosen®. Although in principle an infinite number of reference
price vectors could be chosen, all guaranteeing a reliable and 'true’ welfare measure,
there are certain choices which allow for a rather natural economic interpretation.
Two obvious choices, which lead to the well-known Hicksian measures, are p* = p'
(CV), and p*=p° (EV). Whereas the EV is a real money metric, the CV is only
a money metric, when two but no more than two alternatives are compared (e.g.
Chipman and Moore, 1980). This is due to the dependence of the reference price
vector on the alternative that is being evaluated for the CV (but not for the EV). As
such the EV measure (in being both a compensation and welfare measure) has a
natural superiority over others.

A final point worthy of attention is the exact interpretation of the monetary
equivalence welfare measures. CV, EV and MM measures are all based on an ordinal
utility framework. The requirement they have to fulfil is that they have a positive
sign if and only if the level of welfare or satisfaction increases, and vice versa. The
absolute value of these measures therefore has no direct interpretation in terms of
an 'amount’ utility measured in monetary terms®. Thus, in general, it is not true

18 In other words, a money metric converts a change in equilibriumutility to an expenditure measure. A compensation
measure calculates the (net) sum which could be extracted following a policy change while still supporting the
reference utility and satisfying all budget constraints. In an already distorted economy (second-best) money metrics,
and compensation measures, (like CV and EV) do not generally coincide, since the former corrects for actual
changes in taxation/tariff-revenmes, while the latter rely on a hypothetical measure of compensated revenne (see
also sections 4 and 5 of this chapter and section 4.3 of the next chapter). Because MM's add a tax revenue change
due to the adjustment in (equilibrium) utility to the two compensation measure, they lose their interpretation as a
real compensation measure, although remaining a valid utility indicator.

19 As noted by Blackorby (1990, 766), at least in a multiple consumer-world, the choice of the reference price
vector will influence the welfare weights attached to the various individuals, and is thus not value-free.

2 As is shown by Mishan (1971, p.19), Ng (1983, p.105) and more formally by Takayama (1987, 611) the
discrepances (differences in absolute mumerical outcomes) between EV and CV can be large and increases with
increasing price changes. If those values had a direct meaning and both measures are correct which one, the question
which one should be used becomes more pressing. The intuition behind the potential discrepancy-issue can be
understood as follows. Firstly, as is known particularly from the environmental applications, there is a distinction
between willingness to pay (WTP), it's maximum being bounded by the available income, and willingness to accept
(WTA). The WTA is not subject to limiting bounds and will be always greater than the WTP. Knetsch (1989)
explains this by noting that individuals value a given reduction in entitlements more higly than an equivalent increase
in entitlements. As Ng (1983, 106) showed, this is in fact due to the changing marginal utility of money. Secondly,
vote that there exists a direct relationship between WTP/WTA and CV/EV. In the case of a "beneficial' move CV
corresponds with WTP and EV with WTA, while for a 'regressive’' move CV and EV correspond to WTA and
‘WTP respectively.
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that AU=ACV or AU=AEV. As Morey (1984) argued, the introduction of a
cardinal utility assumption is not very promising either in solving this conversion
issue. Remaining within the ordinal utility sphere, there is a practical argument for
taking, at least to some extent, the absolute values of the welfare measures into
account. For, in practice, it will be usually impossible to analyse all the (economic)
aspects of the policy alternatives that are studied. Although it is the minor issues
that tend to be ignored, they may still alter the final outcomes somewhat if they had
been included. Considering the incompleteness of empirical welfare analysis,
therefore, besides knowledge about 'more or less', knowledge also about "how much
more or less' may be helpful in coming to robust conclusions (see Morey, 1984,
p.170). In addition to incompleteness, data inaccuracies should also be taken into
account (Ng, 1979, p.98).

Apart from these considerations, it should be emphasized that the cardinally
scaled measures of gains and losses resulting from policy changes are meaningful
in their own right to decision makers. Or as Currie et al (1971, p.786) state:

"..the maximum sum of money an individual would be prepared to pay for the

benefits of some change is a useful cardinal magnitude; whether it is obtained

from an ordinal preference map is immaterial. In the simple case of a consumer

who buys exactly the same quantity of a commodity before and after a price

change, the change in his expenditure on the good certainly has more than an

ordinal meaning".
A monetary evaluation of benefits and losses associated with alternative policies
provides meaningful and interesting information. As special cases of the money
metric CV and EV have an equivalent income interpretation. They denote the
equivalent income necessary to compensate the consumer or producer for the welfare
effects induced by a policy change. They provide, therefore, natural money measures
of how a policy change affects an individual. Moreover, the (aggregated) CV or EV
can be interpreted as the amount of money that is left over after compensation has
been paid. If positive, this means that after compensation of the losers an amount
of money is left over which can be distributed in such a way as to increase the
welfare for some or all households. According to this compensation interpretation,
if compensation is actually paid, positive CVs and EVs indicate desirable projects,
which automatically satisfy the Pareto criterion (Mishan, 1972, p.317).



42 Chapter 3
3.3 Producer surplus and economic rent

3.3.1 Producer surplus as quasi-rent

The Marshallian producer surplus (PS) is the area to the left of an ordinary supply
curve and below the equilibrium price line. The idea behind it is that a seller as well
as a buyer may receive some sort of surplus. This terminology is somewhat
unfortunate, confusing and misleading. Rethinking the producer surplus concept,
for example, Mishan's (1968, p.1297) suggestion to "recommend that the term
"producer’s surplus” be struck from the economist's vocabulary”, and to replace it
by the economic rent concept. Producer surplus is essentially a renumeration for
the fixed factor use in the production process. As such producer surplus has no real
surplus-character comparable to consumer surplus, but is a quasi-rent. Quasi-rent
(QR), also a Marshallian concept, is defined as the gross receipts a producer receives
minus the primal costs (= variable costs) he incurs. The adjective 'quasi' was added
because it deals with a short-term rent (for example, due to short-run fixity of capital)
which soon diminishes and disappears as time goes on. In that respect it clearly
differs from the already older Ricardian rent concept which is a 'true’ rent (Mishan,
1968, p.1275)2.

In contrast with the consumer case, in the producer case the producer surplus
measure coincides with the Hicksian compensating and equivalent variation
measures?2. The CV associated with a price increase from p° to p! is the sum of
money that, when taken away from the firm, leaves it as well off as if the price did
not change?. The EV for this case is the sum of money which, when given to the
firm, leaves it as well off without the price change as if the price change actually

2 Rents are usually defined as those payments to a factor of production that are in excess of the minimum payments
necessary to have that factor supplied (e.g. Varian, 1990, p.386). Mishan (1959, p.390 and 1969, p.636) has
pointed at some ambiguities in this traditional definition of the rent-concept, since it (wrongly) suggests economic
rent to be a surplus which might be expropriated without any effects on economic behaviour.

2 This holds only if risks are not explicitly dealt with. When accounting for risk, producer behaviour will follow
some form of expected utility maximization, which is rather analogous to the previously discussed consumer case,
with its three distict welfare measures (¢f. for example Chavas and Pope (1981), Pope, Chavas and Just (1983),
Larson (1988) and Tsur (1993)).

4 It is assumed that the producer is free to adjust production to the profit-maximizing quantities.
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occurred. Both are exactly equal to the change in revenues over variable costs and
thus coincide perfectly with the PS-measure. There is a direct relationship between
profits and producer welfare-measures, because

PS=QR=TR-TVC=u"

W =TR-TVC-TFC+TFC=ua+TFC (17)

where TR, TVC, and TFC stand for total revenue, total variable costs, and total
fixed costs respectively. Two profit concepts are now distinguished. Restricted
profits =", a concept usually used in applied production analysis, is defined as total
revenue minus total variable costs (7R ~TV ). Since it coincides exactly with
both producer surplus and producer rent, it is an obvious alternative candidate for
measuring changes in producer welfare. Overall profits, i.e. total revenues minus
total (variable and fixed) costs are represented by n**"***. It can be interpreted as
the ultimate producer gain and may have a real surplus character®.

Considering a profit maximizing competitive firm with a multiple input/multiple
output technology, with variable outputs -, restricted outputs g, variable inputs
x, and restricted (or quasi-fixed) inputs z, there exists a short-run or restricted
(dual) profit function n”, or quasi-rent function

' (p,w;igz) = max{py+rqg-wx} s.t. (v,x)eT(q,z) (18)

where p represents the output price vector (p,, pa,.... Pis--.» P;), wisavariable
input price vector (w,,w;,...,w;....,w,), g represents a vector of restricted or
controlled outputs, and = is a vector which represents the quantities of fixed inputs
used. T(qg, z) represents the restricted (outputs/inputs) transformation or production
possibilities set comprising all technologically feasible combinations (y, x, ¢, 2).
Differentiating the profit function with regard to output and input prices gives

2 As such it would be more appropriate to coin this producer gain area as producer surplus. It has a pure rent
character, at least only as far as those profits are not an implicit renumeration for the management qualities supplied
by the entrepreneur. They will have partly an incidental character, due to the normal risks associated with enterprise.
Note that if the prices or rents that have to be paid by the entrepreneur for the non-owned fixed factors remain
constant, a change in restricted profits changes surplus profits equally.
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the Marshallian output supply and input demand functions (Hotelling's Lemma).
Substituting these supply and demand functions into (18) gives the following
quasi-rent function R

I
R(p,w,r;q,z)= Z py{p.w;iq,z)
i=1

J K
=) wx,(P.wiq.Z)* ) Ty, (19)
IS k=1

The change in quasi-rents (or producer surplus) due to (discrete) changes in variable
input and output prices can be written as
AR=R(p'w',r';q,2)-R(p° w° r%q, z). This can be rewritten as:

L OR . 3R X
= — — d
AR C(Zap dp,+Zawjdwj)+’;qk Ty

i=1 i Jj=1

H J X
e fC(Zy,(p,W:q,Z)dprZx,(p,W:q,z)dw,)+qudrk (20)
i=1 j=1 k=1

where c is any path of integration®. Because (20) is the exact integral of R, there
is no need to convert the money measure? as in the earlier discussed consumer case.
There is no path dependency problem, implying that the order in which price changes
are considered is arbitrary and have no influence on the overall impact on quasi-rent.

% Note that the Hessian of the profit function is a (negative semi-definite) symmetric matrix.

% In the consumer case we end up with a utility measure which has to be converted into 2 money measure. The
rent change is already in monetary terms. It is somewhat surprising that the ordinal revolution had left one large
group of economic agents (the producers) virtally unaffected.
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The change in quasi-rents due to a change in restricted outputs, for example
as a result of supply management policies, i.e.
AR=R(p,w,r;q',z)-R(p,w,r;q% z) can be written as

Xon"(p,w,r;q,
dr=Y WO T2 G0\ gg, (21)
k=1 oy
which can be rewritten as
K
dR=) (ry-pdg, (21)
k=1

with p, representing the shadow price or virtual price, i.e.

om'(.)
g

=-p(p,w;q,z2) (22)

which are given by their marginal costs evaluated at the optimal output level of
unrestricted outputs (¢f. Moschini, 1988, p.320).

3.3.2 Long-run and intermediate-run supply

In the case where all production factors are variable, viz the long-run, the producer
surplus concept breaks down. In that case the firm's long-run supply curve is in fact
a locus of its minimum average cost curves, and thus necessarily includes all factor
prices, and therefore all rents (Mishan, 1968, p.1278)?. A movement along such a
long-run supply curve can be interpreted as a movement from one long-run equi-
librium to another. Therefore at all points on the long-run supply curve, the com-
petitive firms will earn normal profits, but no rents since those will already be

27 Although this point was definitely made by Mishan, it was already mentioned by Marshall (1920) in his Appendix
K on 'Certain kinds of surplus'.
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incorporated in the long-run cost structure?. This is geometrically illustrated in
Figure 3.2, panel a, where LRS represents the long-run supply curve, which is equal
to the long run marginal cost curve. As can be seen, this curve goes through the
minima of the long run average cost curves LAC®°, LAC' and LAC'.? Because
of this, in general, it is impossible to use the producer surplus concept in this case,
and welfare propositions derived from areas above the long-run supply curves are
therefore invalid®. There are, however, two exceptional cases. The first case is the
Ricardian rent case. In this case there is one fixed production factor, which has a
fixed character even in the long-run, while all other factors are perfectly elastic,
viz. have a fixed price. In that case the long-run supply curve will be upward sloping:
the more intensively this factor is used as output is increased, the higher will be its
shadow price or marginal value product. Changes in producer surplus, measured
as the area behind such a long-run supply curve, will have an economic rent
interpretation, i.e. it yields the change in rents accruing to that single fixed factor
(Mishan, 1968, p.1275; Harvey and Hubbard, 1984, p.571; Panzar and Willig,
1978)3!. The second exception arises in the case of imperfect competition. If the
assumption of a perfectly competitive industry is weakened, then long-run surpluses
are also possible. Such a surplus can be realized, for example, if the industry analyzed
has market power (not necessarily zero profits in the long-run) and can earn
"monopoly "-rents’2. Another reason may be initial costs from operation-barriers.
They may lead to a non-zero profit level which must exceed a certain amount before
it will be profitable for a 'new' firm to entry the industry (Blaug, 1985, 378).

% As Mishan (1968, p.1278) states: "at each point on the long-period industry's supply curve "Euler's theorem”
is met: the product is exhausted by paying to each of the contributing factors its full marginal product. Nothing is
left as a surplus to any agent of production”.

» The long-run average cost curves already include the rents.

% See the recent discussion in the Can. Jrn. of Agr. Econ. following an article of Veeman (1982) and further
debate by Johnson, Spriggs and Van Kooten (1982), Harvey and Hubbard (1984) and Van Kooten and Spriggs
(1984) regarding the confusion on this point. '

3 The Ricardian rent, due to the fixity and non-homogeneity of land, serves as a long-run incentive payment
encouraging the economical use of (fertile) land, and is in that sense not functionless (e.g. Blang, 1985, p.85 and
his discussion of H. George's 'single tax"). The limited availability of land may suggest that it is possible to have
positive long-run profits in agriculture. This idea is wrong because there are economic forces which drive those
profits to zero. Finally, each production factor should be valued at its market price (opportunity costs). Substracting
the appropriate cost of land, long-run profits will be zero (¢f. Varian 1990, p.385). Nevertheless, it will be true
that there are long-run rents earned by land, which are however costs to producers.

32 Cf. Tirole (1988, p.65-71) for a discussion of monopoly, including the intertemporal pricing-issue and Just,
Schmitz and Zilberman (1979) as an example for a number of other market imperfections.
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Figure 3.2 a) Long-run supply Figure 3.2 b) Intermediate-run supply

More interesting than the long run, are the intermediate run effects of policy
changes and the way in which the associated welfare effects should be measured.
Between the short-run (static case) and the long-run, firms can invest, and therewith
change their production structure. Or their product supply may shift due to technical
progress. Figure 3, panel b, which is copied from Just e al (1982, p.65), shows
this for a simple two-period case, where (due to investments; no technical change)
the supply curve shifts to the right after an initial period in which output prices
increase from p° to p'. In the first period the change in producer surplus
(quasi-rent) is equal to area A. Applying the same procedure, the surplus associated
with the second period is equal to area ABCDEF (final surplus) minus area D (initial
producer surplus) or to ABCEF (is the short-run producer surplus for period 2).
However, in order to achieve production level q'in period two, adjustment costs
(investment) have been made. These adjustment costs are reflected in the intermediate
run marginal costs curve 3}, which links the initial (p°,¢°) and final (p'.q")
positions. As was proved by Just et al (1980, p.65 and their Appendic C), the total
adjustment costs incurred to increase production from g° to g' is given by the
change of the area under this intermediate marginal cost curve (area CFG). But this
implies that the correct measure for the change in the second period's producer
surplus is equal to area AB, viz the change in total revenues (area ABCFG) less the
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change in total variable costs (area CFG). The total welfare change of the two-period
length of run is thus equal to area A plus area AB. The correct welfare measure for
the price change over the two periods is not the sum of both short run surpluses,
but rather the sum of producer surpluses as measured along the the variable lenghts
of run marginal cost, or supply functions. Of course, while summing the amounts
of money they should be properly discounted.

The investment costs can be netted out since the change in total costs is the
sum of changes in normal variable costs and investment (pure adjustment costs).
The change in (normal) variable costs is equal to areas HG minus EH, which equals
area G-E. The investment then equals area CFG (change in total variable costs)
minus G-E, or area CEF. Based on this, Just et al (1980, pp.422-423) suggest a
procedure to indirectly measure changes in investments, even when they are
unobservable in a direct sense. The investment made in the first period is simply
the difference between the change in short run producer surplus for period two and
the producer surplus as measured along the intermediate marginal cost or supply
curve associated with period two, viz area ABCFE minus are AB, or area CEF.
Moreover, knowing the investment costs, it can be easily verified that the two-period
welfare effect also equals the sum of the two short-run producer surpluses, less the
investment costs, viz area A plus area ABCFE minus area CEF. This last result
provides another rule for determining the intermediate run welfare effects. "The
welfare effect of any change affecting a firm over time can be measured by the
(discounted) sum of changes in short run producer surpluses minus the (discounted)
sum of changes in investments" (Just et al, 1982, p.422). In fact it comes down to
the old revenues over variable costs-measure, with the variability of costs depending

33 This procedure is not without practical difficulties, since in principle knowledge about planned instead of actual
stﬁpplies is required, and the analysis as presented by Just ez al and here do not account for (disembodied) technical
change.
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on the length of run (short or long or intermediate) of the supply curve.
The intertemporal producer surplus is defined more formally as the discounted
stream of profits or

T
nio= ) 8w (23)
k=t
where
k L k., k k. k L k kK k—ll
n, = lZP,y,—Z}wjxj+Zr,q, - Zﬁvz_nzﬁ_n (24)
= = i=1 ne=1l

It consists of a short-run surplus part, less the costs associated with (planned)
adjustments of quasi-fixed inputs (investment costs), or

k-t
1
- (25)

R=1

with R{ denoting the rents at k periods ahead of ¢. This expression is in particular
useful when the focus is on ex post welfare analysis, since changes in investments
will not be observable ex ante. The alternative measure, relying on the intermediate
supply curves, is

pk

Anf = fyfdp" (26)
—k
L

with ¥§(.) the (planned) supply curve for the k-¢+ I-period length of run, and the
integral denoting an intermediate producer surplus, with p; the shutdown price.
Although this latter procedure has the advantage of avoiding the measurement of
investment, it can not be used for ex ante-welfare analysis, since it relies on observing
planned supply, while the available data usually reflect actual, not planned output
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(Bullock et al 1996, p.3).

Another dynamic factor highly relevant when analysing agriculture, and leading
over time to shifts of behavioural relationships, is technical change. Whereas
investments might be the carrier of embodied technical change, an alternative form
is (exogenous) disembodied technical change. It can be interpreted as an increase
in the supply of non-rival goods, provided for free to individual producers. Several
specifications of technical change have been used in the literature. The most important
among these are a) the direct incorporation of technical variables into the profit
function, and b) the use of a distinction between actual and effective quantities and
prices (assuming output or input augmenting technical change). (See Miller er al,
1988; and Norton and Davis, 1981, and Alston et al 1994 for reviews of that
literature). Under the first approach, the technical change variable(s) enters the profit
function in the same way as a quasi fixed factor, except that as 'public goods' they
receive a zero factor return at the firm level. The welfare effect of this kind of
technical change (with © the "quasi-fixed" technology shift-factor)

dR(p,w,r; T . !
AR = f (p, L5 dgv=3 pAy,- 5 w,ax, 27)
i=1 i=1

with Ay, =(dy/ot)dt and Ax=(2x/3t)dt. In case of the often used (nor-
malized) quadratic profit function, this kind of technical change (parallel shift of
supply and input demand curves) has a very simple geometric interpretation as the
supply or demand shift times its corresponding price (only first-order effect).

As shown by Martin and Alston (1994), the profit or quasi-rent function has
an advantage over the traditional producer surplus analysis, since the latter approach
sometimes (e.g. in case of elastic supplies) leads to misleading surplus estimates.
For a graphical illustration see Figure 3.3, where for the ease of exposition the
demand side-effects are ignored (fixed prices). The rent-function measure of the
technical change from <° to <! is given by area abcd, which is equivalent to area
abgh. The traditional producer surplus estimate is area abef, which clearly under-
estimates the welfare gain of the technical change. Note that even when the quasi-rent
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function itself cannot be completely recovered but the relevant supplies and demand
can, (as is often the case in empirical analysis), the quasi-rent function procedure
can (better) be followed at the supply and demand level.

b
yi(TO) yi(Tl)
a b
f/

h g d c y

Figure 3.3 Technological change and welfare

For input or output augmenting technical change, technology is included in the
price and quantity variables. For example, for input saving technical change, input
demand is given by x,=t,.x] with x,the actual quantity of input j, x; the
effective quantity of input j, and v, the augmentation factor reflecting the input
augmenting technical change with regard to input j. Input saving technical change
is represented by a decline in the augmentation factor v, thereby reducing the
physical quantity of input required for one effective unit. Moreover, the input price
is w;=wj/<, with w] the effective input price of input j. This type of technical
change implies two proportional shifts: one in the price direction (slope change) and
one in the quantity direction ('intercept' change). The impact on producer rents is
equal to
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f;a——k(p’w.“)dr

AR [} 5'[,'1 /
1

T

N N . )
= /o wx,(p,w)dt, = [0 w;T;x,(p,w,.)dT, (28)
< v

which usually consists of two terms: a first order effect (representing the welfare
effect of a direct reduction in the input used), and a second order effect representing
the gain from substituting input factors (Martin and Alston, 1994, p.15).

3.4 National welfare measurement

3.4.1 Aggregation

Transfers to/from domestic producers and domestic consumers are completely
captured by the already discussed consumer and producer welfare measures. These
transfers are important in the evaluation of the ultimate welfare effects. Also of
importance is the explicit consideration of international transfers generated by policy
changes if the policies analysed take place in an open economy- Or supra national
policy-making-context. Therefore in this section welfare measures for the evaluation
of national net benefits, which explicitly deals with international financial aspects,
is discussed. Since, in one way or another, this requires aggregation of various
interests, this subsection starts with the aggregation issue, and the way it is dealt
with in this study.

Sofar, consumer and producer welfare measures have been defined at an individual
level, viz. the single consumer or producer. An important issue, however, is whether
these measures have any significance as aggregate welfare measures. This par-
ticularly holds with respect to the utility-based consumer welfare measures.
Traditionally, welfare economists solved the problem of aggregating household
welfare in a rather direct manner. Assuming utility to be a cardinally measurable
concept, and following Bentham's 'felicific calculus' procedure, the cardinal utilities
of all households in the economy were added together. The overall evaluation cri-




Measuring economic welfare 53

terion was based on the outcome with respect to this sum of satisfaction. This
(utilitarian) aggregation of welfare rested on restrictive ethical assumptions, which
not only relied on cardinality, but also required an inter-personal household com-
parability assumption. At the turn of the century, Pareto propagated an ordinal
measurable view on utility, which became the standard in economics since the Second
World War. Both cardinality and the possibility of making interpersonal utility
comparions were rejected. The main achievement it yielded for evaluating overall
welfare changes was the well-known and widely appealing Pareto criterion, which
is central to all modern notions of efficiency in economics. Unfortunately, it appeared
to be an incomplete criterion, since it could give no guidance for policy changes
characterized by simultaneously having 'winners' and 'losers' (see Chapter 2 section
2.3). As already mentioned earlier, neo-Paretian welfare economics tried to
‘compensate’ for the lack of relevance induced by the Paretian advancement. It is
not the purpose of this subsection to give an extensive proof of aggregation condi-
tions, but only to describe the main results from this literaure as relating to this
study, and the assumptions they relied on.

A discussion about overall or 'social' welfare requires the use of social welfare
functions (SWF). But that is not the route followed here because our aim is much
more limited than measuring social welfare in any direct sense. We rather focus on
the determination of welfare impacts of policy changes on certain groups, and on
issues of compensation (for example whether a potential Pareto improvement (PPI)
would be possible). The approach chosen here is therefore, firstly, to look at the
significance of aggregated CV and EV measures as compensation devices, and
secondly, to examine whether representative consumers and producers exist. In that
case, aggregate demand and supply functions would have welfare significance.
Because the CS measure has been discredited, no further attention is paid to its
aggregation properties.

With regard to the welfare significance of aggregated CV and EV measures,
the main results are summarized by Boadway and Bruce (1984, pp.262-271), who
state that " a positive (non-positive) value of the aggregated CV is necessary
(sufficient) for the Kaldor weak test (equivalent with a PPI; R.J.) to be passed (failed)
but is not, in general, sufficient (necessary) for it to be passed (failed)". Moreover,
" a non-positive aggregated EV is necessary for the Hicks weak test (equivalent with
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a PPI; R.J.) to be failed but is not, in general, sufficient for it to be failed".
Unfortunately, these propositions do not allow for the use of an unweighted sum of
the (multiple) CV's and EV's as a necessary and sufficient indicator for a PPl
(Boadway and Bruce, 1984, p.271). However, for small projects and policy changes,
the aggregate measure yields a good approximation (Ng, 1979, Bruce and Harris,
1982). Aggregate variation measures have necessary and sufficienty properties in
one exceptional case, the case of non-intersecting Scitovsky community indifference
curves (CIC's). This case is related to the assumption of a welfare maximizing policy
maker, who continually redistributes money (Samuelson, 1956; Chipman and
Moore, 1979).

A second way to approach the aggregation issue is to examine under what
conditions a representative consumer or producer exists. If a welfare maximizing
policy maker exists who maximizes a social welfare function subject to a contrained
amount of wealth, then there exists an indirect utility function of a representative
consumer associated with the aggregate demand function of the consumers (Mas-
Colell et al, 1995, p.117). There is one interesting case that deserves attention here.
If it is assumed that all consumers have indirect utility functions of the so-called
Gorman polar form, i.e.

v(pyy) = a(p)+b(ply, (29)
with a,(p) aconsumer specific price index, and b(p) a price index common to
all consumers. The policy maker maximizes an arbitrary () social welfare function

W=W @, (D, ¥1)reer0,(Pr Y1) vy (P, yy)) Subjectto Y ,v,<y. The indirect
utility function associated with the representative consumer is simply

v(p,y)= Za,(p)w(p)&: y= Zy, (30)

(See Mas-Colell et al (1995, pp.119-120) for the proof). Note, that in this case a
more or less sufficient assumption is that the policy maker is concerned about the
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income distribution, which is reflected in the policy actions made, without, however,
making a-priori assumptions about the distributional weights attached to various
(groups of) individuals34,

Aggregation with respect to the producer side is much simpler than that on the
consumer side. When firms maximize profits (taking prices as given), there exists
a representative producer. This implies that solution of an industry's or sector's
(aggregate) profit maximization problem corresponds exactly with the aggregate
profit, supplies and demands that would be obtained if each firm maximized its profit
separately (Mas-Colell, 1995, pp.147-151). So, the conventional aggregate producer
market demand and supply relationships have direct welfare significance.

3.4.2 The balance of trade function

In this subsection it is assumed that a representative consumer and representative
producer, in the sense discussed before, exist. Now, the focus is on welfare measures
from a national (or social) perspective. Although this analysis is directly linked and
is parallel to the measurement of the excess burden, that issue will be postponed to
the next section. Here the focus is still on compensation, but in the context of
supra-national policies imposed on a state. Instead of compensation measures for
certain groups (producers, consumers), the focus changes to compensation on a
national scale, i.e. to the amount of compensation that has to be paid to the economy
(from outside) in order to maintain a prespecified utility level (including all budget
constraints holding). Not-surprisingly, the previously discussed CV, EV and MM
welfare measures will also play a prominent role here. The welfare measures dis-
cussed in this subsection are based on the international trade literature, in particular
on the trade expenditure function and balance of trade functions (e.g. Dixit and
Norman, 1980; Vousden, 1990; Anderson and Neary; 1992).

34 In a strict sense the assumption should be added that the policy maker also succeeds in establishing the opgimal
welfare distribution. Policy changes, in particular relating to income distributional concerns, imply that it fails to
continually achieve this.
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Measuring the impact on national welfare due to an imposed policy change
requires not only aggregation within groups, like aggregation over consumers and
producers as discussed in the previous subsection, but also aggregation over groups.
The general form of the welfare measure is therefore

B(p;z,U) = e(p,U)-R(p,z)-t'm (31)

i.e. national consumer expenditure minus quasi-rents associated with production,
which are assumed to accrue to the representative consumer, and minus the (net)
revenues raised from tariffs . The latter are also assumed to be (costlessly/lump
sum) returned to the consumer. Domestic consumer and producer prices p are
linked to external prices p* by p=p*+t. Net imports rn are defined as
m(p;z,U)=e,(p.U)-R ,(p,z) with subscripts denoting partial derivatives, and
e, avector of domestic demands, etc. The function B(p;z,U) is known as the
so-called balance of trade (payments) function, or distorted trade expenditure
function (Anderson and Neary, 1992, p.59; Anderson and Martin, 1994). It equals
the value of demand less the value of supply, evaluating demand and supply vectors
at distorted prices (p*+t). As such it is a social budget constraint, and incorporates
the government and private sector budget constraints. B(p,U) is defined as the
net foreign exchange required (in general equilibrium) to support a fixed utility level
U,ie. p’(e,(p,U)-R (p.2))-t'm=p’'m-t'm=p" m.

Using an exogenously specified utility level, a change in the balance of trade
function can be interpreted as the amount that has to be paid to the economy from
outside in order to maintain a constant level of welfare (Anderson and Martin, 1994,
p.4). The (over-all) CV of a policy change (t°-t') is defined as

CV = B(pHUYDY-B(p'.U® = B(p ' +t°UY-RB(p +t',U% (32)

(for the sake of convenience quasi fixed inputs are suppressed) where it is assumed
that an external payments constraint exists, implying B(p°,U°)=B(p'.U").
When, instead of fixed borrowing or fixed other exogenous transfers, no borrowing
or transfers are allowed at all p‘’m=0, and the following equilibrium budget
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conditions hold, i.e. B(p*+1t°;U°)=0, or B(p'+t';U")=0. Inthat case the CV
measure may be further simplified as CV =-B(p'+t';U°). Analogously the EV
measure can be written as

EV = B(p°UY-B(p°U® = Bp +t%=z,U"Y (33)

Both the CV and EV measures compare actual budget equilibria with hypothetical
budget equilibria. In other words, they measure the amount of compensation which
should actually be extracted from (or must be added to) the economy in order to
maintain the representative agent as well off as in the benchmark equilibrium.
Besides the compensation measures, there exists a class of money metric welfare
measures, which does not compare an actual equilibrium with a hypothetical
compensated equilibrium, but compares two actual equilibrium utilities®. It should
be noted that for a distorted economy, money metrics differ from the forementioned
compensation measures. A money metric does not measure a sum which could be
extracted following a policy shift while maintaining general equilibrium. In fact
these money metrics measures evaluate changes in actual tariff revenues, as opposed
to revenue measured at a compensated equilibrium (Auerbach, 1985; Mayshar,
1990; Anderson and Martin, 1994). Martin and Alston (1994,p.26-27) therefore
call these money metrics a modified balance of trade function. They are defined as

MM(p;z,U) = E(p +thz,U)-E(p +t';2z,U°%) (34)
with E(p;z,U)=e(p,U)-R(p,z), and i denoting a specific tariff/price level,

e.g. initial tariffs ({=0), final tariffs (=1), or an arbitrary reference level (i = r).
E(p:zU) is the trade expenditure function, which is formally defined in the trade

% The balance of trade function thus relies on compensated revenue changes (since m=m(...,7) with utility fixed
atreference level 7). In other words, the balance of trade measure compares hypothetical equilibria (while assuming

compensation actually taking place), while the money metric compares actual equilibria and measures the hypo-
ihgt)ical compensation. See for further discussion Chapter 4, in particular the remarks made at the end of section
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literature as the difference between domestic expenditure and 'gross domestic
product'’, They are particularly appealing from an excess burden measure-
ment-perspective, which is the subject of the next subsection.

So far, producer and consumer prices were assumed to be equal to each other,
while exogenous external reference or border prices were assumed. However, the
compensation measures developed here provide very general and theoreticallly
consistent measuring devices, which allow for different producer and consumer
prices, terms of trade effects, and need not be restricted to a single representative
household or single producer (group). Moreover, it can handle a wide range of
phenomena like market interaction (spill-over) effects, multiple price and quantity
distortions, public goods and technical change, non-costless redistribution of tax
revenues, etc (Anderson and Neary, 1992; Martin and Alston, 1994). The trade
balance evaluation function, although based on behavioural relationships, can be
seen as distinct from the underlying economic model. Which prices are endogenous
and which exogenous (large versus small country case), and what the final (after
policy-shift) equilibrium values of prices, quantities, and utility are, depend on the
underlying economic model, but all of these can be viewed as exogenous inevaluating
the compensation (or excess burden) measures (Martin and Alston (1994, p.27).

3.5 Measuring the excess burden

There is an extensive literature on the welfare cost of tax and tariff changes, with
a sometimes confusing amount of proposed welfare measures (see Auerbach, 1985;
and Mayshar, 1990 for an overview). Measures of excess burden attempt to measure,
in monetary units, the decrease in the representative consumer's utility due to the
imposition of a distortionary policy interference in the economy, while correcting
for the revenues raised or subsidies paid by the government (Triest, 1990, p.558).
Of interest is the degree to which the loss of welfare due to the policy interference
exceeds the loss that would have resulted from the use of non-distortionary lump

3 Withs(.) or ‘gross domestic product’ referring to the maximum value function for solving the optimal production
program, whether or not decentralized. As such it differs from the empirical (macro-economic) usage of GDP.
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sum taxes and/or subsidies. As in particular this latter formulation shows, the excess
burden measure is usually defined with respect to a first-best world (an arbitrary
Pareto optimal initial benchmark equilibrium) (Diewert, 1985, p.59). In the fol-
lowing, firstly the measurement of the excess burden will be dealt with, while
secondly, a more refined second-best interpretation of the excess burden will be
given. Therefore we will discuss some informative concepts in this respect: the
marginal excess burden, and the marginal costs of public funds.

As already noted, various excess burden-measures have been proposed, which
differ in how the change in the representative consumer's utility is measured and
how the tax and tariff revenues c.q. subsidy costs are measured. With regard to the
latter, Diamond and McFadden (1974), for example, choose to work with hypo-
thetical revenue changes, whereas Kay (1980), Pazner and Sadka (1980), and Triest
(1990) preferred the EV measure combined with actual changes in net government
revenues. An excess burden measure, that combines the EV measures with the actual
change in tax/tariff revenue (t°-t') is (Zabalza, 1982, p.357; Mayshar, 1990,
p.267):

L(p"+t, U U = E(p +t°,UHY-E(p +t", U

+t'E (p +t U -1°E (p"+1°,U°) (35)

with E (p*+t, UY=m(p'+t',y) for i=0,1; i.e. tax revenues evaluated at
ordinary or Marshallian net import demand levels. After some manipulation, while
assuming that E(p*+t', U+ E ,(p"+t',U")=0 for i=0,I (budget equilibrium),
it follows that

L(p"+t, U UYY = E(p +t°,UHY-E(p"+t°,U% (36)

which is equal to the money metric defined in the previous section evaluated at the
initial reference price vector. For the CV an analogous derivation can be done
(Anderson and Martin, 1994, p.10). As already noted in the previous section, the
excess burden measures do not satify the compensation properties, although as money
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metrics they provide a perfect measure of the induced welfare change (ignoring
aggregation issues’’; Auerbach 1985, pp.79-83). The EV measure of excess burden
or deadweight loss, decreases when a tax/tariff-reform either holds tax/tariff-re-
venues constant and results in a higher level of (final) utility, or keeps utility constant
and results in an increased tax revenue. But the CV measure does not have this
desirable property (Kay, 1980; Triest, 1990, p.558).

The excess burden measure provided above explicitly started from an already
distorted economy (z° # 0) or second best context. In a first best world, this excess
burden or deadweight loss, which can be seen as consisting of a net economic loss
to consumers as well as a net economic loss to producers, has a familiar 'welfare
triangles' or efficiency loss interpretation’. However, within a second-best context
some comments on this traditional view of deadweight loss are in order. The basic
idea behind the deadweight loss is that something must be lost when passing from
a first best situation to a second best case. If the initial situation is already of a
second-best nature, which will often be the case, than the traditional 'welfare
triangles' do not represent deadweight losses. Starting from a second-best position,
a policy change may have a positive or a negative effect on the marginal deadweight
loss. Thus, the traditional deadweight loss interpretation only holds in a first-best
neighbourhood (Starret, 1988, p.151). Further, it has a perfectly clear interpretation
if actual situations are measured in relation to the first-best benchmark, assuming
this is known®. As was argued in Chapter 2, however, first-best worlds do not exist.
In a second-best world, even for small Az the additional excess burden might be
large because in such a context policy changes generate first order welfare effects
(Auerbach, 1985, p.69). Nevertheless, even when departing from a first-best world,
excess burden measures remain measures which refer to some form of 'waste' that
may be inherent in distorted equilibria. Here the term 'waste' refers to the possibility

37 Note that there is a difference between the aggregation of compensation measures and of welfare measures. The
latter do not lend themselves to easy aggregationand in fact require some kind of (implicit) social welfare function.

38 The net economic loss to consumers represents an efficiency loss because the consumers are shifting part of

their expenditures to other goods and services, from which they derive less utility. The net economic loss to

producers represents an efficiency loss, because resources being pushed into the production of this output are pulled

away from other activities where productivity is higher. In contrast with the traditional consumer surplus analysis,

%orggligsit;%nz ;md deadweight burden measures cannot generally be reduced to a triangular approximation (e.g.
2 , .

¥ (f. section 4 from Chapter 4 for a further discussion of this issue.
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of potential Pareto improvements (PPI's) or to the cost in terms of resource utilization
of policy interference. The deadweight loss measure refers explicitly to the standard
competitive Arrow-Debreu model, also for defining sensible excess burden measures
it is necessary to refer to an explicit economic model, albeit one which accounts for
the specific features of the economy under study (cf. Diewert, 1985, p.64).

If the world is of a second-best nature, in which governments pursue tax financed
projects, like the supply of public goods and income redistribution (for example by
making decoupled income payments to farmers), the social costs of public funds
and the marginal excess burden are often relevant concepts. In particular, when
partial equilibrium versions of the compensation and excess burden measures dis-
cussed here are used, the latter concepts are informative in defining an appropriate
shadow price rule for the use of public funds. The literature on measuring excess
burden, the articles on marginal excess burden and the cost of marginal funds have
also yielded a number of related but different measures (see Ballard and Fullerton,
1992 for a review of this literature). Pigou already noted that taxes or more generaily
revenue raising creates indirect 'damage’ inflicted on the taxpayers over and above
the loss they suffer in actual money payment. This idea was more formally worked
out by Browning (1987), who compared a distortionary tax with an equal revenue
lump-sum tax, and established Pigou's conjecture that the marginal cost of public
funds (MCF) is greater than one. Alternatively this implies that the marginal excess
burden (MEB), defined as MCF minus 1, is greater than zero. Browning took into
account the 'distortionary' effect, but ignored the 'revenue-effect’ (which depends
on income-effect generated by the tax). The general conclusion emerging from the
literature is that when this latter effect is also taken into account, the marginal costs
of public funds can go either way, viz. be greater, equal to or less than one. The
MCF depends crucially on the nature of public funds spending and the interaction
effects this generates in related (distorted) markets (Stern 1987, p.77; Fullerton,
1991; Ballard and Fullerton, 1992; Browning, 1994).
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Based on this literature, the excess burden measure can be developed as follows.
Assume the government has the task to redistribute income (making transfer T),
while maintaining a 'balanced budget'. These features can easily be incorporated
into a simple model consisting of a government budget constraint and a social budget
constraint, or

T-E (t'+t;U,2)=0 (37)

E(p'+t;U,2z)-T=B (38)

(see Anderson and Neary, 1992 for the exact properties of these functions). Note
that when (37) is substituted in (38) the balance of trade function is obtained. The
marginal costs for raising revenue for redistribution can now be determined as
follows. Differentiating (37) holding U constant yields an expression for the change
in taxes required to achieve the desired change in distributional transfers T.

dT~t"E ,,dt-F ,’'dt=0 (39)

To solve for a unique change in the tax rate it is necessary to define a tax reform
package in terms of particular weights. This makes it possible to express the intensity
of use of the package required to finance the change in by a simple scalar, say <.
In other words, the change in taxes may now be written as d¢=Wd<t, with v/ a
(diagonal) weighting matrix specifying the marginal degree of reliance on each tax
in the funding package (e.g. if the transfers would be financed out of personal income
taxes, only 1 element in I would be non-zero). Using this (39) can be solved for
the change in tax rates in terms of scalar © as

1

dr= —
E,W+t'E W

dT (40)

Firstly, this expression reflects the common sense notion that the change in the
required rate of taxation is lower the larger is the base (£ ,) and the less price
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responsive the taxed commodities are. Secondly, it shows that in general the rate
(expressed in terms of scalar t) will be dependent on the specification of the
weight-matrix .4 A compensation based measure of the net costs of collecting
(and costlessly and in a non distortive way) redistributing one unit of transfer is

obtained by differentiating the social balance constraint with respect to ¢ while
holding &/ constant, and using the previously introduced scalar way of expression,

dB=-t"E,  Wdt (41)

and subsequently substituting (40) into (41), which yields (Anderson and Martin,
1994, p.13)

~t'E W

dB=_———PP%
E,W+tE,,W

dT (42)

The result is a marginal excess burden measure (based on compensated tax revenues),
which is comparable to that in Fullerton (1991, p.303, column 3). The costs of direct
redistributive transfers (in terms of marginal excess burden) are clearly non-zero,
except for the unusual case that they are exclusively financed by taxing goods whose
compensated price elasticities are zero.

The options for reform (focusing on most distortive instruments) may be
illustrated by using a more general model, which takes into account the revenue and
the valuation of different person's or group's welfare. The simple framework is to
assume the government maximizes a social welfare function

MaxW[v'(t),...,u"(t)] subject to a revenue constraint T(t)2T. Consider an
&

infiniternisal feasible change in (a specific) instrument ¢, which has the following
impact on social welfare and government revenue:

4 Besides transfer T also the choice of W itself influences the distribution.
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_ oW )"
dw Zl oty o dt, (43)
dT = mdz, (44)
ot

with the social marginal costs of a unit of public revenue associated with change in
policy instrument i, A,, equal to

oW /3t,
3R/ 3¢,

A, = (45)

As long as the set of variable tax instruments and the associated A, 's differ from
each other in value, in principle socially desirable tax reforms are possible (Newbery,
1988, p.5). For if the A 's are ranked as A, > \,, ..., > Ay arevenue-neutral change
which increases ¢, while simultaneously lowering ¢, creates a social gainof A; -\
per unit of revenue switched. However, the variability of instruments depends usually
not only on a revenue-raising perspective, but also on other goals of policy makers
(e.g. particular forms of redistribution or public good provision). In general therefore
the possibilities for policy reform depend on the feasibility-range specified by the
total set of the policy maker's goals. Although there are as least as many social cost
measures thinkable as there are policy instruments, when the costs of public funds
concept is used in partial equilibrium studies, it is preferrable to base it on those
instruments that are specifically aimed at government revenue raising.

3.6 Concluding remarks

In this chapter various welfare measures are reviewed. With respect to consumers,
it is argued that the Hicksian CV and EV measures are preferrable to the traditional
Marshallian consumer's surplus, because they are 'true' and exact welfare measures.
Although for some applications (transfer analysis, single price movements) the
approximation errors inherent in consumer surplus may be acceptable, in particular
when focusing on efficiency loss measurement, they might lead to seriously biased
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estimates. Moreover, due to recent advances in economic theory and estimation and
computation facilities, recoverability of 'true' measures is not a serious problem
anymore. The Hicksian measures are essentially utility indicators, but also have
their own welfare significance as cardinally scaled measures: their equivalent income
interpretation makes them useful both as money measures of benefits and costs and
as compensation devices. As a (general) compensation measure EV is superior to
CV since it is a general money metric.

With respect to producers, it is argued that the Marshallian producer surplus
is a quasi-rent rather than a surplus. Although often producer surplus along supply
curves are measured, it is argued that the quasi-rent function, which is equivalent
to a dual (restricted) profit function provides, a preferrable measure. In particular
when focusing on the welfare effects of technical change, the traditional surplus
measures may in some cases (elastic supply) lead to biased results. Since the producer
rents are a renumeration for quasi-fixed factors, it is dependent on the length of run
that is taken into account. Whereas in the short run all quasi-fixed inputs are fixed,
when time elapses an increasing number of them will become variable (investments),
while in the long run, in general, all inputs are variable. The long run supply curve
is therefore not suited for surplus-analysis. Intertemporal intermediate term producer
welfare analysis should account for adjustment and/or investment costs related to
initially quasi-fixed factors which had become adjustable over the time period
considered.

Fortunately, individual producer behaviour can be perfectly aggregated, with
the aggregated market supply and demand relationships having a direct welfare
significance. While a representative producer normally exists, a representative
consumer requires a number of restrictive assumptions. When the indirect utility
functions satisfy the Gorman polar form, and the policy maker tries to 'maximize’
an arbitrary social welfare function, the consumer side can be aggregated with the
market demand curves having a unique welfare interpretation. Aggregation is a
prerequisite for obtaining national or social compensation measures. Exploiting the
balance of trade function, the CV and EV measures appear to have an overall
compensation measure interpretation. Although there is a close relationship between
those social compensation measures and measures of excess burden or deadweight
loss, the latter are essentially money metrics, which in general do not satisfy the
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compensation properties. Whenever the compensation property is likely to be
important, as for example in the case of EU member state comparisons under the
common agricultural policy, the compensation metrics are preferrable. It is further
argued that in a second-best world, traditional deadweight loss and 'welfare triangle’
analysis loses a lot of content. More informative concepts then are the marginal
excess burden and the social costs of public funds. Although there are as many costs
of social funds as there are policy instruments, this does not preclude the use of
income and/or value added taxes as primary benchmark-cases.

We have obtained a number of operational and consistent welfare, compen-
sation, and excess burden indicators. We have also paved the way for policy
evaluation or reform analysis by introducing the derived marginal excess burden
and marginal costs of public funds concepts. The next step is to elaborate more on
welfare measurement within a related markets in a multiple distortions context. That
is the subject of the following chapter.




Chapter 4

APPLIED WELFARE ANALYSIS IN A
MULTIPLE DISTORTED RELATED MARKETS
CONTEXT

4.1 Introduction

In this chapter, applied welfare measurement in a second best environment, in
particular the multiple distorted related market case, is discussed. So far not much
attention has been paid to the distinction between partial and general equilibrium
analysis. The consumer and producer welfare measures discussed in the previous
chapter were presented in a partial way. The quasi-rent function, for example,
measured the quasi-rents with fixed input factors. Likewise the CV and EV measures
provide formulas for computing the impact of multiple price changes on individual
welfare. However, even when multiple price and/or output restrictions are allowed
to change, all other prices were assumed fixed. So, the effect of interfering in one
market on all other prices (related market interactions and price and quantity
equilibrium adjustments) is not taken into account. The conditionality of fixed prices
generates strict partial welfare measures, which have a clear interpretation, but also
suffer from shortcomings as they ignore related market effects. However, nothing
precludes the use of the previously presented measures in a general equilibrium
(GE) setting. They can handle multiple price changes, and even the extreme case
in which all prices change presents no theoretical difficulty. In the previous chapter
it was noted, for example, that the balance of trade equation could be used as a
welfare measure. This measure is distinct from an underlyiﬂg behavioural economic
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model generating the required equilibrium quantities and prices. In the same way,
the other welfare measures can be extended to a general equilibrium context by first
predicting the initial and final equilibrium prices and quantities, and subsequently
applying the Marshallian or Hicksian measures to those equilibrium price and
quantity vectors.

However, recognizing that welfare measurement should take place in a general
equilibrium context, is at first sight not very helpful for applied welfare analysis.
Measurement following a real general equilibrium approach is beyond the scope of
any empirical analysis. Practically estimating responses of all prices and quantities
in an economy is simply intractable, regardless of the significant advances in the
theory of economics and practice of econometrics. Apart from this, however, it still
remains true that from a theoretical perspective the general equilibrium context is
the most appropriate one. Moreover, also from a practical perspective, it is often
useful to view markets as being horizontally and vertically related. Horizontal
relations arise because many firms produce multiple outputs and consumers buy
many processed commodities. Vertical relations arise because, for example, the
markets at the farm level are related to certain markets for raw materials, and other
by markets for handling, processing, distribution to the final consumer level. Any
refined welfare evaluation cannot ignore these multiple market spill-over and feed
back effects (Chambers, 1995). In applied welfare economics these indirect effects
often tend to be ignored or there is confusion about how to integrate them in the
analysis (Helmers and Harberger, 1982, Van Kooten 1990, Bullock, 1993). Several
empirical studies have pointed out, however, that ignoring or incorrectly treating
these indirect effects can substantially influence the welfare evaluation results. Van
Kooten (1990) who analysed Canadian supply management with respect to broilers,
for example, showed that the indirect benefits amounted to about one-third of the
welfare loss estimated in the concerned broiler market alone. To put it differently,
ignoring the indirect effects could lead to an overestimate of the social costs of
supply management by 50%. Other studies emphasizing the significance of indirect
welfare effects are Thurman and Easley (1992), Brannlund and Kristrom (1996),
and Canning and Vroomen (1996).
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The purpose of this chapter is to develop and justify a multiple market equi-
librium (MME) evaluation approach, as distinct from both strict partial (back of the
envelope) single market analysis and general equilibrium analysis. Moreover, this
approach will be placed against the background of some of the theoretical and
empirical literature in this field. Several issues emerge from this choice. Firstly, it
raises the question: in what way will the MME welfare estimates differ from their
'true’ GE-equivalents, and what determine their approximationproperties. Secondly,
there is a recent stream of literature focusing on GE-welfare measurement in a single
market, a procedure which relies on the use of general equilibrium demand and
supply curves. This procedure, which combines simplicity and generality, seems to
make any detailed economic modelling of related markets superfluous, and therefore
is preferrable to a MME-approach, which is neither simple nor general/. Justification
of the MME-approach followed in this thesis therefore seems required. A third
related issue concerns the theoretical appropriateness and welfare significance of
welfare measures based on incompletely modelled consumer and producer behav-
iour. What interpretationdo EV, CV, and quasi-rent measures based on an incomplete
demand system have?

The chapter is organized as follows. The Harberger rule, which is a fundamental
result in multiple distorted related market analysis, is discussed in Section 4.2.
Section 4.3 presents the general equilibrium curves welfare measurement approach,
which is sometimes also called the extended Harberger analysis. In Section 4.4, we
discuss the MME cum shadow price of public funds approach. Section 4.5 handles
the issue of welfare measurement in incomplete consumer demand and producer
supply systems. Finally, section 4.6 provides the main conclusions, and closes the
welfare theoretical part of this thesis.

! To avoid confusion it is emphasized that the latter form of general equilibrium analysis should be distinguished
from the general (C)GE analysis. See Gunning and Keyzer (1993) and Ginsburgh and Keyzer (1997) for a detailed
discussion of this latter approach, including the related welfare economics.
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4.2 Related markets: the Harberger rule

Harberger (1971) defended the applied consumer surplus methodology against the
accusation of being of a partial nature. While acknowledging that in applied studies
general equilibrium considerations were rarely taken into account, he showed that
there were no theoretical obstacles for not taking them into account. His main
conclusion was that in evaluating welfare changes for the economy as a whole, input
and output changes in all markets for which prices differ from marginal costs should
be taken into account. (This known as the Harberger rule). This section reproduces
the Harberger result in a more rigourous way, without relying on the consumer
surplus approximation he propagated.

A simple illustration of the Harberger rule can be given by assuming a very
simple (closed) economy consisting of one producing entity, a consumer owned
firm, and one consumer (Boadway and Bruce, 1984, pp.241-243). The number of
producers and consumers can be generalized, but that is not essential to the analysis
(see Just er al 1982, pp.445-464). N goods are distinguished, which may include
basic resources as well as produced final goods. It is assumed that this N-market
economy is characterized by multiple distortions, say ¢,, which are for the ease of
exposition assumed to be fixed (except for one), and cause a difference between the
consumer and producer price. The effect of (marginally) changing a distortion &
in market m in the economy on the consumer and producer can be determined by

N P d,Ul P :
EV = - fe(’;d—) Pr o (1
e} ape 0P
N roR(p*,z)op;
AR = f—(p 2)2Pn g 2)
= ap; oP

with price p} denoting the demand (j=d) or supply (j=s) price for the n-th good
(¢f. equations (13) and (20) from Chapter 3), and &' denoting the utility level
corresponding to the after change equilibrium situation. (As before e(.) is an
expenditure functionand R(.) aquasi-rent function, which depends on quasi-fixed
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inputs z). Denoting netput producer supplies by +,(p¢,z), Dnetput consumer
demands by x,(p? U'), the change in social welfare or excess burden
AL=EV+AR+AT indicating the overall welfare impact can be written as

AL f[:y (p PR, (p*, ) 2 Y AT (3

where AT represents the net changes in government revenues arising from the
distortions in the relevant markets. Changing the variables of integration, (3) may
be rewritten as

L = [Iyp"dph-x.(p% U AP}
[
pieh)
"3 f[yn(PS)dpi—xn(p",Ul)dp‘hAT (4)
nnlm‘mpd(o)

where the market in which the distortion is changed (market m) is distinguished
from all other markets. Note that the (line) integrals denote surplus measures which
are general equilibrium measures, since all prices are allowed to adjust to the
economy wide new equilibrium values associated with the changed distortion.

At markets j other than m at where no distortions exist p¢ = p$ and aggregate
supply must (by definition) equal aggregate supply to be in equilibrium. For these
markets

Bl

(v, (p")-x,(p*,U'))dp] = © (5)

FH OS]
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since y, - x, = 0. But this implies that when evaluating the change in excess burden
or social costs associated with changing the distortion at market 7 from &° to &',
related markets which are undistorted can be completely neglected: both the producer
and consumer surplus estimates cancel out each other, and the other revenue effects
are clearly zero. Or as Harberger (1964, p.62; 1971, p.789) puts it: in undistorted
markets, marginal costs and marginal benefits from changes in production and
consumption just offset each other (c¢f. also Starret, 1988, p.158). It should be
emphasized, however, that changes in undistorted markets will have distributional
consequences since the quasi-rent and consumer welfare measures are in general
non-zero.

In markets 4 other than rm and j where distortionsexist, the equilibrium condition
still holds, given the assumed fixed distortions d p; = d p§. Looking at (5) but now
for market £, it can be easily seen that the same result applies. Again private welfare
effects cancel out, but now there will in general be a non-zero change in the gov-
ernment revenue-effect. It is to capture these latter effects that distorted related
markets to good m cannot be neglected. To capture the revenue effect, related market
J has to be modelled at least up to a reduced form equation which links the changes
in & to changes in the equilibrium quantity in market j. The change in revenues
AT can be written as

AT = (@)Y (P (2" )-8y (P*(2"))
N

+ ) (PR ) -y (PP (6)

r=lirAm

Based on this, Harberger drew the following conclusions. Incorporating the
general equilibrium effects implies adding to the 'standard partial-equilibrium
welfare analysis' the change in net government revenues in the related distorted
markets. Thus the private welfare effects due to a change in distortions in a particular
market, say m, can be completely captured for that market by relying on welfare
measures along equilibrium curves. Harberger (1971, p.791), who expresses the
additionalrevenue termas ) %.,¢,Ax,; Y n # m, pointed out that GE-welfare analysis
need not be a formidable task, since the set of distorted markets is a subset of the
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total set of N markets, while the set of related markets, characterized by sx,/&=/0
represents another subset of markets. Only the intersection of these subsets is
important for the analysis of the effects, and (hopefully) in most cases the number
of elements in it will be of manageable size (Harberger, 1971, p.791).

Some qualifications about the Harberger rule are, however, in order. Firstly,
in contrast with, for example, Just et al (1980) and Thurman (1991), Harberger is
not completely clear about the incorporation of general equilibrium effects. Using
consumer surplus and speaking about the 'standard partial equilibrium analysis', he
is at least suggesting relying on Marshallian demands and on non-compensated cross
price effects as indicators of market relatedness. Whether the Marshallian curve or,
for example, the Baily curve is the most relevant one depends on the way of com-
pensation (Boadway and Bruce, 1984, p.209; p.238); Thurman, 1993, p.1512).
What matters regarding market relatedness are the pure substitution effects and not
the uncompensated cross price reactions (e.g. Triest, 1990). Secondly, Harberger
was not fully clear about when the appropriate measurement of private welfare
effects requires that related markets are also explicitly considered. This was elab-
orated on by Just et al (1980, pp.459-462) who show that for some policy inter-
ventions in third markets, notably price floor and price ceiling policies, and
distortions due to market power, measurement of equilibrium demand and/or supply
responses in those markets is required. More generally, in all cases where private
welfare effects do not cancel out, and/or changes in revenues or rents are not fully
captured, the market should be explicitly taken into account. Recalling (5) for a
target price/deficiency payments distorted third market /4, with dpj#dp§, for
example, gives

EHC!
0 - fx,(pd,U‘))dp;‘ # 0 (5"

pi(e%)

where the first term denotes the zero change in producer rents because it is assumed
that the target price p$ is not dependent on the distortion, i.e. dp5/9%=0. The
second term denotes the (non-zero) change in consumer surplus. The associated
change in government revenues (deficiency payments to be paid) T, is equal to
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(PR(2°) - PR N yi(PR)-

As the foregoing example illustrates, when analysing policies which rely on
price support packages simultaneously affecting several markets, in general a
multi-market approach is required. However, although in that case the related
markets have to be modelled, a complete GE-model is not necessary for obtaining
reliable welfare estimates of the impact of policy changes. Moreover, when policy
changes are considered in a number of markets, all of these markets have to be taken
into account. Finally, if the interest is not only on excess burden measurement, but
also on how specific producer or consumer groups (producing or consuming a
particular good) are affected by policy changes, the concerned market should be
explicitly taken into account, even when surpluses cancel out against each other. As
distinct from the strict partial equilibrium and the general equilibrium approaches,
the approach folowed in this study on the GOL-complex, is a multiple market
equilibrium approach, abbreviated as MME-welfare analysis.

4.3 Extended Harberger analysis: GE-curve

Several authors have elaborated on Harberger's theme, among them, inchronological
order, Schmalensee (1971; 1976), Wisecarver (1974), Anderson (1974; 1976),
Panzar and Willig (1978), Carlton (1979), Just and Hueth (1979), Just, Hueth and
Schmitz (1982), Thurman and Wohlgenant (1989), Thurman (1991; 1993), Bullock
(1993), and Chavas and Cox (1997). This section starts with a brief overview of
the main developments in this literature. Subsequently a short illustrative example
of related market welfare measurement along GE curves is presented. This example
is, on the one hand, used for clarification of the brief sketch of the literature, and
on the other hand as a reference framework for discussing the strengths and wea-
knesses of the GE-approach. The section ends with some evaluative remarks.
Harberger's former assistant Wisecarver along with Schmalensee began to
investigate the relationship of surplus measures in input markets with those in output
markets. Anderson made some corrections to their studies, and mentioned the welfare
significance of general equilibrium curves. The established result is that the welfare
effects of an industry (consisting of many firms) can be equivalently measured as a
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demand surplus in either the (relevant) input market, or the final product market.
Panzar and Willig showed that this equivalence vanishes when infra marginal firms
exist due to a profit change effect. Carlton argued that when data on directly affected
markets (like market m in Section 4.2) are unavailable, related output or input
markets could be used to recapture the welfare effects. Just, Hueth and Smith
integrated the forgoing contributions, and provided a general framework for welfare
measurement in a multiple market context. They clarified the exact interpretation
of measuring welfare along GE-curves in case of vertically and horizontally related
markets. Furtheron, they rigourously proved that, under competitive conditions,
general equilibrium demand and supply functions can be used to measure in one
intervened-in market the sum of surplus changes in all markets due to this inter-
vention.

Although Just, Hueth and Schmitz provided a quite general framework of what
is sometimes called the (single market) GE welfare measurement methodology, a
number of unsettled issues remained. Thurman and Wohlgenant offered some
guide-lines for identification and consistent estimation of a GE-demand curve.
Thurman (1991; 1993) and Bullock (1993) further elaborated on the exact inter-
pretation of the GE-curves, and showed that when multiple feedback effects between
markets exist, neither GE-curve, supply or demand, has welfare significance on its
own, although jointly they have one. Bullock (1993) added that for an open economy,
the social costs of a distortion cannot be captured by areas behind the general
equilibrium demand and supply curves. Recently, Chavas and Cox (1997), elab-
orating on previous work of Hahn, Diewert, Heiner and Braulke, further investigated
the (formal) properties of market equilibrium curves and showed (in contrast to
Bullock) that for small-open economies GE-curves retain their welfare meaning.
Moreover, they come up with a Slutsky type of relationship between compensated
and uncompensated GE-curves (showing the role of income-effects), and accounted
for the role of technical change, a factor not included in the Harberger result
(Harberger, 1971, p.793). Like Chambers (1995), they show that neglecting induced
price adjustments tends to provide an upward biased estimate of the welfare effects
of price-distortion policies.

Empirical studies following the GE-approach include Thurman and Easley
(1992), Canning and Vroomen (1996) and Brannlund and Kristrom (1996). Of these



76  Chapter 4

studies, Canning and Vroomen use a simple three market model calibrated on
elasticity estimates of previous research, but without paying much attention to the
exact nature of these previous elasticity estimates. Thurman and Easley, as well as
Brannlund and Kristrom empirically estimate GE (and PE) relationships. In general
the identification of the GE relationships appears to be problematic.
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Figure 4.1 GE-curve welfare analysis

In order to give the briefly sketched developments in (single market) GE welfare
measurement some relief, and as preparation for making a comparison between the
GE and the MME approach, an illustrative example is given of a simple horizontally
related markets case. It mainly follows Thurman (1993); the main difference being
that the related market is a distorted instead of an undistorted one. Assume a simple
two goods market structure, where the two goods are substitutes in demand, while
being independent with respect to supply (each good supplied by one producer for
example). The horizontally related market structure is graphically displayed in Figure
4.1. Market 2 is an already distorted one, while in the previously undistorted market
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1 a tax is imposed. The effect on consumer welfare is calculated by computing the
CV for this policy change, which, following a sequential measurement procedure
may be written as

v = e(p? pytUY-e(p prt U
pfl!-l pg.l
- fx’;(p’i‘,p;"°,U‘)cUo‘f+ fx';(p‘f",pz,lf‘)dps (7)
a. 0 4.0
by by
=(C+F) ~(J+K+LvM+N)

where the changes in producer surplus are obtained by evaluating the quasi-rent
functions for producer 1 and 2

pi! Pyt
AR, = f yl(pﬁ’zl)dpi; AR, = f yz(p;’zz)dp; (8
8,0 5,0
P

P
~(A4+B) GrH+I

The excess burden from the introduction of the tax in market 1 can be determined
by aggregating consumer and producer welfare losses, and subtracting the change
in net tax revenues (A+C+D) + (L), with L = L,+L, in Figure 4.1. This is
equivalent to (A+B) + (C+F) + (J+K+L,+L,+M+N) - (G+H+I) - (A+C+D)
- (L), which is equal to areas (B+F-D) + (L2+M +N-L).

Now consider the welfare loss calculated in market 1, based on the equilibrium
demand curve and normal supply curve respectively. The GE demand curve connects
the points of initial and final equilibrium (with tax imposed in market 1, and p$, p3
adjusted to their equilibrium values). So, along the GE demand curve p§ con-
tinuously varies in order to maintain equilibrium in market 2 for each p{ value,
or the equilibrium relationship p4$(p¢) holds. Measuring welfare along the GE
demand curve involves integrating along the equilibrium path from (p$°, p5°) to
(p1' pg!y with pg°=pg(p{°) and pg'=pi(pi"'). In order to integrate
along this equilibrium path (rather than sequentially) the consumer welfare measure
is rewritten as
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cv. = e(pl’ PP UN et p3(PT U 9

Applying the fundamental theorem of calculus, and integrating with respect to p¢
yields

d,1
p
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The first right hand side integral gives the demand surplus as measured along the
GE demand curve in market 1, which is equal to area ~(C+D+E+F) in Figure 4.1.
By changing the variable of integration the second integral may be rewritten as an
integral along the equilibrium path p¢(p%) in market 2

d, 1 4,1
Py

P2
dp$
x,(pS, PP UN==dp, = fxz(p‘i’(pé’),pg,U‘)dpi
a4, 0 dpl 4,0
by P
!
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Looking at the equilibrium path as indicated by the broken line parallel to 1y, in
the right part of Figure 4.1, the integral can be seen to be equal to area (J+K+L,).
Comparing this with the equivalent area (G+H+1), its producer surplus interpre-
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tation becomes clear. Note that this producer surplus differs from the surplus given
by the area (J+K+L,+L,+M+O0) in that it excludes the change in revenues
L=L,+L,. From the foregoing it follows that

CV = CV+AR,(p3) = CV (psy)+CV (pTh) (12)

where CV represents the GE-surplus measure, AR,(p%) denotes the quasi rent
change for producer 2, while CV ,(p%°)and CV ,(p% ") represent the sequentially
measured surpluses in market 1 and market 2 respectively. Rewriting (12) in terms
of the GE demand surplus measure yields

CV = OV (p2°)+CV (ph )= AR,(pD) (13)

This establishes the main result: the GE demand surplus measure is the sum of the
changes in consumer loss less the producer surplus gain in market 2. Or in terms
of areas in Figure 4.1: (C+D+E+F) is equal to (C+F) plus (J+K+L+M+N) less
(G+H+1), or (C+F) plus (L,+M+N). The deadweight loss measure is now equal
to the welfare loss as measured by the GE consumer surplus measure and producer
rent measure in market 1 less the change in tax revenues. This equals (C+D+E+F)
+ (A+B) - (A+C+D) - (L) which equals areas (B+E+F) less L (welfare measured
along GE-curves in the concerned market plus revenue changes in 'third' markets).
It can easily be seen that this is equivalent to the areas (B+F-D) plus (L,+M+N-L)
derived earlier by following the sequential procedure.

More generally, Just and Hueth (1979), and Just e al (1982, Appendix D)
show that in case of horizontally and vertically related markets, surplus areas behind
GE-curves capture all of the (related) multiple market effects of the considered policy
distortion. More precisely, for an intermediate market in a vertically related market
context, the GE consumer surplus measure is the sum of the changes in the final
product consumer welfare change and the quasi rents for all industries involved in
transforming the concerned product from the stage in the concerned market to the
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final consumption stage (Just and Hueth, 1979, p.949). Similarily, the GE producer
surplus measure in that market measures the change in the surplus of the initial
resource suppliers plus the quasi rents for all industries involved in transforming
the raw material to its intermediate half-product level in the concerned market (Just
and Hueth, 1979, p.950)2. The GE consumer surplus measure for an (intermediate)
input market in a horizontally related market context measures the sum of the change
in consumer welfare in the output market, the changes in quasi rents in the (related)
input substitute markets, and the change in the profits of the concerned industry
(Thurman, 1991, p.1510). Moreover, the GE producer surplus measure for this
case can be shown to measure the sum of changes in consumer welfare in related
(substitute) output markets, the change in producer rents in the input markets, and
the change in the profits of the concerned industry3. For cases where horizontally
and vertically related markets simultaneously occur, individual demand or supply
GE-welfare measures have no clear welfare significance since the equilibrium path
can no longer be traced back to surplus changes (see Thurman 1991; 1993; Bullock
1993).

The strength of the (single market) GE-analysis is that it allows to estimate the
private welfare effects due to introduced policy changes by only focusing on the
intervened-in market. The related market welfare effects are all captured when
welfare is measured along GE supply and demand curves. This is attractive because
the lack of knowledge or data often limits or even rules out directly estimating all
the welfare effects in the production column. When, further on, the partial rela-
tionships are also known in this market, the impacts on welfare of the directly
concerned suppliers and users and on that the rest of the economy can be distingnished
(Just er al, 1982, pp.188-192). Some weaknesses also arise with this approach.
Although it saves on detailed modelling of related markets, it requires reliable
estimation procedures for the GE-curves. Unfortunately, the econometric techniques
for empirically distinguishing between partial and GE relationships is still limited.

2 The horizontally related market case is not formally treated (only verbally) as a separate case in Just ez all 1980).
See Thurman (1991, p.1510) for a formal proof of this specific case.

3 The proof is analogous to Thurman (1991) and was worked out in a previous draft of this chapter, but later on
skipped because of space limitations.
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Accounting for GE-adjustments requires including a number of conditioning vari-
ables, the amount of which easily becomes unmanageably large in number (Hueth
and Just, 1991, p.1518). GE-curves are often difficult to identify, whereas the partial
relationships are much less problematic (Thurman and Wohlgenant, 1989; Thurman
and Easley, 1992). Apart from this, the remark made when discussing the Harberger
rule still holds: when the related markets are distorted, determination of the reve-
nue-effects of policy changes at least requires estimation of the reduced form
equations for those markets. The same holds with respect to the analysis of
policy-packages in a related market context. When multiple distortions are simul-
taneously altered for a number of related markets, direct insight into those markets
is often required, at least when one is interested in detailed distributional
consequences. Additional complications are that in a horizontally and vertically
related market setting, multiple feed back effects will usually occur which obscure
the welfare significance, at least of individual GE-curves. Further, the limits to
distinguishing various distributional effects poses particular problems for the welfare
analysis of open-economy cases (Thurman, 1991; 1993; Bullock, 1993).

A specific issue worth mentioning is the way in which compensation is treated.
For GE welfare measures to be exact measures the underlying GE curves have to
be compensated ones (i.e. consumer utility kept fixed). When Hicksian individual
demands or compensated GE curves are used, the welfare measures are called
behavioural consistent measures since they reflect the hypothetical as-if-
compensation-takes-place case?. The compensated relationships are such that the
agents in the economy behave in a manner consistent with compensation taking
place. As such the behaviour consistent measures provide measures for the
efficiency-effect, reduction of wealth-effect or shrinkage of (aggregate) pie-effect
for the economy as a whole. In other words, like the Hicksian measures at a particular
agent-level, compensated GE measures measure the economy-wide compensation
(coming from outside the economy) required to compensate for policy changes (as
discussed in the previous chapter). If, however, as is usually the case, compensation
does not take place or is only provided to a limited extent, then the equilibrium price
path which faces the economy would be different from that assumed in the beha-

4 Consumer behaviour is consistent with the calculated compensation.
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viourally consistent case. The latter is associated with an artificial equilibrium. The
welfare effects measured subject to this alternative actual price path (uncompensated
final equilibrium) is called the facts consistent welfare measures. If the analysis
focuses on the real effects of a policy change on various groups, this facts consistent
measure is the most relevant ones. On the other hand, when one is interested in the
amount of compensation (from outside the country) the behavioural consistent
measure is the most appropriate one. It measures the welfare effects on various
groups from adopting policies in a without compensation-context?. In fact this is
precisely the way welfare measures are computed in the applied (partial) equilibrium
models.

Concluding, it can be said that the GE-approach has particular relevance when
the analyst is interested in determining the welfare effects arising from policy changes
in a single market in an otherwise undistorted related markets context. As such it
has the advantage over the (single market) partial approach of at least taking into
account the multiple market-effects. However, more generally, for example when
policy packages are aimed at influencing several related markets simultaneously, or
in case of multiple distorted related markets, or when interest is focused on how
policy changes affect different groups, the GE-approach will be less suitable. A
MME-approach is then more appropriate. However, the previous remarks on
compensation (derived Boadway paradox) are instructive in emphasizing that welfare
measures derived from empirical (computable general/partial) equilibrium models
yield facts consistent rather than behavioural consistent measures (which only
approximate the attainable welfare effects). The latter issue will also affect the
MME-approach.

5 A characteristic of the non-compensated GE-approach is that it leads to a market-version of the so-called Boadway
paradox. This explains Thurman'’s (1991, p.1513) remark that the behaviourally consistent welfare measure do not
disaggregate. In other words, the aggregated welfare changes measured in a facts-consistent way will be greater
than the corresponding welfare change but now measured from a behavioural consistent perspective. This means
that when the welfare effects are computed using the compensated GE-approach, they will be smaller than the
welfare effect resulting from aggregating the compensating variations of actual price changes to the affected groups
(Thurman, 1991, p.1514 and Hueth and Just, 1991, p.1518).

¢ Facts consistent because the price path conforms to the actual price path which is in nearly all cases a path without
explicit compensation to affected parties. It is not behaviourally consistent because the behaviour (along
non-compensated curves) is not consistent with the compensation ultimately calculated.

7 The iqtérest is no longer on the effects for the aggregate pie, but on the sum of the changes in the sizes of several
group pies.
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4.4 The MME cum shadow price approach

The preferred modelling framework for analysing the EU's GOL complex is the
MME-approach, which has been shown to be more appropriate compared to a
complete GE-modelling approach and a single market GE approach in the previous
sections. The MME-approach is an approach somewhere in between the single
market GE approach and the (complete) GE approach. Guided by Harberger's rule,
in particular the distortedness-criterion and the relatedness-criterion, a subset of
markets relevant for the analysis of certain policy programmes affecting those
markets is explicitly modelled. For applied agricultural policy analysis, this comes
down to some type of agricultural sector model, which, besides the primary agri-
cultural sector and the interrelations therein, in principle should also include initial
resource supply (e.g. landowners), the agribusiness (e.g. input supply industry and
food industry) and final consumer demand. Applying the welfare rules from the
Harberger analysis, and extensions, some additional remarks can be made. As there
is a perfect elastic supply of initial resources or inputs (to agriculture) the producer
rents or surpluses associated with these activities are zero. Vanishing producer rents
also occur when industries are assumed to have constant returns to scale technologies
and operate in long run equilibria with pure competition (Anderson, 1974). If this
holds for the intermediate food industry focusing on final consumer demand and
primary agriculture would be sufficient, at least from a welfare measurement per-
spective. The food industry is then only relevant as far as it influences the equilibrium
price and quantity structure.

However, where the MME approach focuses on a subset of related markets
which roughly comprise a certain sector, two additional complications arise. Firstly,
when focusing on sectoral policy ‘analysis, there is nearly always one important
outside-linkage, and that is the use of public funds. Secondly, focusing on a subset
of markets nearly automatically implies focusing on a subset of goods. But that
introduces a practical problem regarding the reliability of welfare measures based
on incomplete demand and supply systems.

The latter issue will be dealt with in the next section. This section focuses on
the public funds-issue. It is particular the public funds issue where partial and
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extended partial models, like the MME models, go astray. At an empirical level,
estimates of the marginal excess burden associated with public funds provided in
the literature range from just under 10% to sometimes over 300% (Browning, 1987,
p.21). Most estimates, however, lie in the range of 15% till 60% (Ballard et al,
1985, pp.136-137; Triest, 1990, p.563; Alston and Hurd, 1990, p. 149; Fullerton,
1991, p.127). Moreover, with respect to the agricultural sector, Alston and Hurd
(1990) and Chambers (1995) have shown that the magnitude of the excess burden
associated with raising the required public funds can be an important determinant
of the ultimate incidence of farm policy programs.

Being a related distorted market (in the sense of Harberger), in principle,
distortionary financing of public funds should explicitly be part of an MME approach.
Thus, if policy changes in the concerned sector, say agriculture, lead to changes in
the distortions in the markets used for the raising of public funds, in a strict sense
these markets should be explicitly modelled and distorted markets related to them
taken into account. This will soon come down to modeling the rest of the economy,
and then the whole approach will loose its tractability. In the previous chapter (cf.
Section 3.5) where the issue of the social costs of public funds was already raised
at a more theoretical level, the general equilibrium character of this issue was
affirmed. It also has been shown that there is no one unique social cost of public
funds: every distortion is likely to influence the availability of public funds, and
each has its own associated excess burden. In order to maintain tractability for
applied analysis, it seems reasonable to rely on some shadow price rule, at least as
far as the sectoral government interference analysed can be termed a 'small project’
(Starret, 1980, p.5). The alternative would be to explicitly model the rest of the
economy in a highly aggregated sense, and integrate it with the raising of public
funds. Closing the model in this sense has the advantage that it can be termed a real
GE-model, but its approximate-nature is clear from the outset (Browning, 1987,
p.11). Of course, following the shadow price-route also introduces an approximation,
but one that usually offers clarity on the key-parameters determining the excess
burden, and one that allows inclusion of sufficient detail.

Browning (1987, p.18) calculates the marginal excess burden of taxes on labour
as the area between a fixed gross wage rate and an approximately linear compensated
labour supply curve and shows that
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am 14
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with d Rthe change in actual tax revenue, d R " the change in revenue as measured
along the compensated labour supply, n° the compensated labour supply elasticity,
m the marginal tax rate, and ¢ the average tax rate. The factor dm/dt is a measure
of the progressivity of the tax structure (Browning, 1987, p.19). The approach of
Browning, attractive for its simpleness and clarity, however suffers from one defect.
Behind the above formula lies the assumption that the amount of money raised is
used to provide a public good, which compensates the tax-payer in such a way that
the income effect can be ignored, and only substitution effects matter (Ballard and
Fullerton, 1992, p.124). In that case taxation must lead to a decrease in the labour
supply, but taxing labour usually introduces both a substitution and an income effect,
which reinforce each other. So, marginally increasing a tax rate may actually result
in a negative excess burden if a dominating income effect leads to an increase in
actual labour supply which in turn leads to a further increase in tax revenues from
the initially existing tax. More pronouncedly: in a second-best world even a lump
sum tax (due to its income effect) may generate a non-zero excess burden (Fullerton,
1990, p.304-305).

The marginal excess burden thus depends not only on the average and marginal
tax rates, but also on the nature of government spending, and the existing distortions.
The marginal cost of public funds estimates using the Browning formula are therefore
likely to overstate the marginal costs of public funds, at least when the funds are
spent on projects that have no direct effect on the taxed activities. Mayshar (1991)
provides a more general formula which remedies this, relying on six key parameters.
In addition to the ones already used by Browning, he uses the uncompensated labour
supply elasticity n and the elasticity of the wage rate with respect to labour v
(Mayshar, 1991, p.1330):
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N g (-
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" m dt
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The latter formula includes several other marginal costs of social funds provided in
the literature, and as such provides a good guiding rule for cost-benefit analysis in
an MME-contexts.

4.5 Measuring welfare in incomplete demand and supply
systems

4.5.1 Introduction

Although in the previous chapter correct welfare measures were defined for applied
analysis, one further complication has to be considered. A common empirical
practice is to estimate conditional demand systems, viz. demand systems which
consider only a subset of goods. This subset then is assumed to be weakly separable
from all other goods, with expenditure on the subset of goods tacitly assumed to be
predetermined. Likewise, producer behaviour is often incompletely modelled, for
example because of limited data availability and estimation problems (e.g. colli-
nearity between prices) when the number of variables taken into account becomes
too large. Explicitly or implicitly, separability assumptions are imposed to guarantee
manageable and estimable models. Conditional consumer and producer behaviour
models allow only for conditional welfare measures. In this section the relationship
of conditional and unconditional welfare measures is studied. The section starts with
incomplete consumer demand systems where a number of results obtained by
LaFrance will be reviewed. Subsequently, incomplete producer behaviour is ana-
lysed for which some own results are presented.

4.5.2 Conditional consumer welfare measures

When using separable demand models to calculate exact welfare measures, as is
repeatedly done in applied analysis (e.g. Van Kooten, 1990), biased results can be
obtained even if theoretical consistency at the subset-level is satisfied (see LaFrance,
1992 and 1993 for a detailed discussion). The reason is that welfare measures relying

8 The shadow price rule still has a partial character since it only takes into account the revenue-financing effect.
In a general equilibrium context also another effect, termed the tax-interaction effect is taken into account, which
our rule negelcts (¢f. Parry, 1999).
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on conditional indirect utility or expenditure functions artificially limit the sub-
stitutionpossibilities between goods considered and the goods not explicitly measured
(fixed group expenditure) and therefore are not consistent with overall utility
maximization. As La France showed, the conditional compensating (equivalent)
variation under (over) estimates the unconditional compensating (equivalent) vari-
ation.

To motivate this result, assume that the total set of goods is partitioned into
two subsets, with x=(x,,...,x,) the goods belonging to subset 1 and
x"=(x1,...,x;) the goods belonging to subset 2. Corresponding price vectors are
defined as p and p" while expenditure is denoted by m. Using a system of
conditional demands for a subset of separable goods, say subset 1, implies that a
number of assumptions are made with respect to the structure of the utility
maximization problem. In fact utility maximization can then be thought of as an
artificial two-stage optimization process (Deaton and Muellbauer, 1980). In the first
stage, expenditures on the different sets of goods are held fixed and demanded
quantities are chosen optimally given the pre-fixed expenditures. Subsequently, in
the second stage, the levels of expenditures for the groups are chosen optimally.
Two-stage optimization corresponds with the goods x and x* which are weakly
separable in the direct preferences, or

u(x,x’) = du(x),x") (16)

then the indirect utility function is separable as (LaFrance, 1993, Blackorby et al,
1978, Barten and Boehm, 1983)

o(p,p-m) = up.p,m,,m_)
= o{v.(p.m),p" m )
= 3(v.(pim(p,p",m)), P m (p.p" m)) (17)

where m,(p,p’.m) and m_.(p,p",m) are the optimal expenditure levels for
respectively x and x” with the budget constraint m, + m . < m holding. Moreover,
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v,(p,m,) is an indirect subutility function for x which is the solution to

v,(p,m,)= max {u,(x):p’x<m,} (18)

and corresponds to the sub system of conditional demands.

Assume prices in subset 1 change due to policy changes, while prices for subset
2 and income are kept constant. The welfare measures corresponding to the
incomplete demand model can now be defined in terms of the indirect subutility
function as

°=

Uy =0, (PorMy(Po» PorMg)) =, (P, M (Pg> Po» M)~ CV°') (19)

Uy=0,(Py, M (P PorM)) =0 (Do M (Pys Porntg)+ EVO') (20)

Note that the conditional welfare measures CV °! and EV °'so obtained treat (group)
expenditure as fixed at the level associated with original or final prices and incomes
respectively. The question now arises as to how these conditional welfare measures
are related to the complete welfare measures. The complete or overall welfare
measures CV and E1 can be defined by exploiting (17), which yields (LaFrance
1993)

u® = (v, (Po»m(Po» Po»M))s PorM (Pos Po»My))

=l7(vx(p1,mx(pl,p;, mo—CT/OI)),p:,,mx.(pl,p;, mo_CT/OI)) 1)
1

u = 6(vx(pl’mx(pl’p;’mo))’p:)'mx’(pl’p:)’ml))

= 5(v.(Pormy(Py. PLM+ EVO)), plum o (py, P m + EVOD)  (22)

The link between both measures can be established in a formal way as
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il

u’ = u(xg xg) aud, xg)
= 0(Pg»PoMg) = (P, Py Mme—CV°")

= 9(v,(P. M (Pgy Pos o)~ CV°N)), pgm . (Por PorMy))
< max{ﬁ(vx(l)pmx), Do mx-):mx+ m_. < m—CVol}

= u(p,, Py, Me~CV°H) (23)

But then, because of monotonicity of the indirect utility function in income, it follows
that CI7°' < CV°!. The conditional CV measure understates the overall CV measure.
Using the same line of reasoning it can be shown that the conditional EV measure
overstates the overall EV measure. More formally

u' = u(x,x)) = da(ul,x))
= v(pP1,PoMg) = U(Pg Porme+EVO)

= 90, (Posm(Pys Por M)+ EV®)), pg,m_.(Pys Po»Mo))
< max{ﬁ(UX(Poym,,), Po mx-):mx+ m_. < m+EV°1}

= U(Pgs Po» Mo+ EV®Y) (24)

Because of the monotonicity of indirect utility in income it follows the that
EVO 2 EVoL9

This formal result can be intuitively motivated as follows. Assume that price
p: of x, decreases. The conditional CV then measures, given a fixed group
expenditure m,, how much money should be taken away from the consumer to
maintain the original group utility level «2. The overall CV measures the amount
of money that should be taken away from the consumer in order to keep him at his
original overall utility level. In terms of the direct utility function, what the latter

9 Note that the actually observed expenditure (used to estimate the incomplete demand system) for subset 1 is equal
0 m.(pi,ps.Mmo) and nOt m.{ps, Py, mo).
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allows for is substitution between u,(x) and x*, The decrease in price for good
x,; will lead to increased demand for this product, but (in the case of a normal good)
also lead to a shift in expenditure in favour of group x*. In other words, x* will
be substituted for x, from group x. Translating this in terms of the demand
diagram, the Hicksian demand for x, conditional on a fixed group utility level is
steeper than the Hicksian demand function, but now conditional on the overall utility
level. As can be seen from Figure 4.2, conditional estimate A understates the overall
welfare effect, which equals A+B.

pi
13
A B
! h(p,p*, u®)
Pi \\ p’p 3
h(p, p*, ug )

9;

Figure 4.2 Welfare measurement in an incomplete demand system

Both the conditional measures and overall measures coincide if and only if
there are no substitution possibilities between groups (Leontief type direct utility
function). Fortunately, it is possible to use the partial CV measure as the lower
bound for the total welfare effect. Likewise the partial EV measure provides an
upper bound for the overall EV-measure. Thus, if food prices decrease due to a
reform of the CAP (c.p.), the amount of money that could be taken away from the
consumer is at least CV°!, and the equivalent gain expressed in monetary terms is
atleast no more than £7 °'. Exploiting the linear expenditure model (LES), LaFrance



Multiple distorted markets-analysis 91

(1992, p.7) showed that the percentage bias in the conditional welfare measures is
small if (1) the price change considered is relatively small, (2) the aggregate response
to income for the goods in subset 1 is small (because then there is also little substitution
between x and x*), and (3) subset 1 makes up almost all of the consumer's budget.

4.5.3 Conditional producer rent measures

With respect to the producer side, weak separability is sometimes explicitly intro-
duced to allow for two stage profit maximisation by assuming an allocatable fixed
input (e.g. Lau, 1978; Boyle 1993). A more restrictive separability assumption is
the assumption that the various activities can be comprised of disjoint technologies.
This implies that the profit function is non-joint with respect to the variable input
quantities and can be written as the maximum of the sum of activity related sub
profit functions subject to an allocatable fixed input constraint (e.g. Gyomard et al
1996). This form of additive separability is often implicitly imposed by modelling
a subset of the enterprise's total activities. Similar to the consumer case, assume
that output and input price and quantity vectors are partitioned into different subsets,
with y=(y,...co )y P=(P1sees P1)y X=(X10eeeux,), a0d w=(wy,...,w))
denoting the output quantities and prices, and input quantities and prices belonging
to subset 1. L denotes the number of outputs in subset 1, while J the number of
inputs. Moreover, it is assumed that the input quantity vector reflects the inputs used
for the J activities in subset 1. Analogously the variables belonging to subset 2 are
defined as vy '=(yi.,...,¥4), P =(p},....Du), x"=(x1,....,x%), and
w'=(wi,...,wy). For convenience sake restricted outputs and quasi-fixed inputs
are ignored, except for one allocatable quasi-fixed input, say land 4. Overall profits
may be written as

I(p,p L w,wiA) = (25)

J M L K
max { DY * ) YmPu= ) w,X,= ) wex, | (¥,y ,x.x)eT(A)}
[=1 m=1 =1 k=1

vy .x. x4

with T(A) the production possibility set conditional on total land availability 4.
An equivalent expression is
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I(p,p ,w,wiA) = (26)

max{ll(p,p ,w,w',a,a’)|a+a = A}
a.a

where II(p,p*,w,w’,a,a”) is the restricted profit function for a given area
allocation of the total acreage over the two subsets of activities. Subsequently, it is
assumed that the technologies associated with the two subset of activities are disjoint,
which implies that the 'fixed allocation' restricted profit function is non-joint with
respect to variable input quantities. The profit maximization program may then be
further rewritten as

I(p,p  w,wA4) = (27)

ma?c{H(p,w,a)+H*(p',w',a')la+a‘=A}
with the sub profit function
L J
I(p,w,a) = n;aX{Zp,y,—Zw,x,ly=f1(x,a)> (28)
cxo L= j=1

and y = f,(x, a) the production technology of the enterprise associated with subset
1. The optimization can now be viewed as proceeding in two stages. In the first
stage the revenues or profits over the subsets are optimized conditional on a given
land allocation. In the second stage, total acreage A is allocated over the two subsets
of activities. The conditional quasi-rent function R, associated with subset 1
coincides with II1(p,w, ), and the change in producer rents (due to for example
an output price change with respect to subset 1) can be written as

!

LY
AR, = ]Yn(p,w,a)dph (29)

I

However, the conditional rent function does not take the possible reallocation of
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land into account, since it is conditional on a fixed acreage allocation. But, using
the envelope conditions applied to (27) it follows that

aH(p'w’a) = aH (p ’I;U » a ) K (30)
Ja Ja

with A the Lagrange multiplier associated with the total acreage constraint. From

this, acreage demand functions for the two subsets of activities can be solved, i.e.

a=a(p,p,w,w,A); a =a’(p,p,w,w,A) (31)

which are dependent on all output and input prices, and on total available acreage
A. The optimal supply for output 4 and variable input j in subset 1 can now be
obtained by applying Hotellings Lemma to the subset specific profit function
evaluated at the optimal acreage allocation, which yields

I(p,w, ..
h=%=yh(p,w,a(p,p w,w', A))iVh, =1, L (32)
h
oll(p,w,a * . ,
wf__ (};w )=w/(p’w’a(psp s W, W 9A));v]’=1‘"""] (33)
{

Despite the non-jointness in the short-run, i.e. for given acreage allocations, the
allocatable fixed input creates interdependence across the activities in the two subsets.
The unconditional quasi-rent measure associated with subset 1 £, for a change in
the output price of & is

Py

Aiél = /(yh(p’w’a)"'

14

al'[(p,w,a)é_a

34
EYe) ap,,)dp" (34)

where the first term denotes a conditional surplus change shared by AR, and AR,.
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The second term may be rewritten as

Py a
. oa
fp,,(p.w.a)a—p dp, = [ Bu(p.w.a)da (35)
h o0

T}

with p.(p,w,a) denoting a virtual price or shadow price associated with the
allocatable quasi-fixed land input. It can be interpreted as the change in quasi rents
due to the change in the optimal land input in the enterprise associated with subset
1. Note that this change has its counterpart in the quasi-rent change for land associated
with the second subset of activities. Unfortunately no upper or lower bound criteria
can be derived in this case. The conditional quasi-rent measure will usually
underestimate gains and overestimate losses associated with the output price changes
of activities in subset 1. With regard to input price changes, so far nothing can be
said since the sign of 0a/dw; is ambiguous (Moschini, 1989).

The unconditional or overall quasi rent measure (A R ) associated with a change
in the output price 4 is derived from the overall profit function and the acreage
constraint, which yields

pi * ¥
N /’H(p,p YW, W ,A)d

p
op, :

Py

1

Py
(p,w,a) 8H'(p',w',a'))
+ d
f( dp, 3P, Pa

S

a!

Py
M(p,w,a) I'(p",w",a’
fyh(p,w.a)dpmf( p.u.2) NP ))da (36)
a Ja

EH a

Ifevaluated at the optimal acreage allocation level, the second righthand side integral
vanishes, like it should because the optimal allocation of acreage implies that the
partial derivatives of the sub profit functions with respect to enterprise specific
acreage are equal to each other. However, if only the restricted (acreage allocation)
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subprofit function corresponding to the activities in subset 1 is modelled and a is
considered as exogeneous, the second integral will normally be non-zero, which
implies a difference between the conditional quasi rent measure and the unconditional
one. The difference is equal to the rent differential between the different uses of the
allocatable fixed factor. More generally, comparing an (optimal) initial situation
(p°. p' w’, w', A) and final situation (p', p*,w',w", 4), the difference in the
conditional (AR,,AR,) and unconditional (AR) quasi rent measures can be
written as

ARI = H(pl’wl’aO)_H(po’wo,ao)_‘_na(pt,wt’at)_nt(pt’wt’az)

n(p', p* wh,w',a a”)-m(p° p° w’,w’,a’a’)

m(p',p-,w',w',a, a”)-1(p° p-,w, w’, 4)

A

O(p, p*w',w, A)-I(p°, p- w’ w',A) = AR (37)

which affirms the earlier mentioned rule that a conditional quasi rent measure will
underestimate the rent gains and over estimate the rent losses as compared to the
unconditional one. So the conditional measure provides an underbound of beneficial
policy changes, and an upper bound of (unfavourable) policy changes. As can be
seen from closer inspection of (36) the difference will be usually of second order,
since it is the product of a change in a shadow price and a change in the acreage.
Therefore, in general the conditional measure is expected to give a rather close
approximation to the unconditional one.

4.6 Summary and conclusions

The focus of this chapter is on applied welfare analysis in a multiple distorted related
market context. It started with a deliberation on GE and PE analysis. While from a
theoretical point of view a general equilibrium approach is the proper one for welfare
analysis, this approach was discarded because construction of empirically estimated
GE-models is in general not feasible. Simultaneously the limitations of a strict partial
analysis were recognized. Markets are usually vertically and horizontally related
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and in several ways distorted, which precludes the welfare analysis of isolated
markets. Typically such analyses tend to systematically overstate the benefits and
social costs of government intervention. The Harberger rule showed that for reliable
welfare measurement it is in priciple sufficient to look at the concerned market and
all distorted markets related to this market. Private welfare effects can be determined
for the market considered, while related distroted markets should be taken into
account only to account for changes in (government) revenues. The attractiveness
of this result is that only a subset of markets need to be considered.

Subsequently a number of refinements of this result were considered, in par-
ticular regarding the measurement of private welfare effects in related distorted
markets and the measurement of welfare along GE-curves. The welfare significance
of surplus areas measured along GE curves was shown with an illustrative example,
while the general results were also presented. It was argued that single market
GE-welfare measurement is attractive because it may yield complete welfare esti-
mates even in cases where lack of knowledge or data rule out to direct estimation
of all the welfare effects. Its weaknesses were the identification and reliable
estimation of GE-curves, its limits when the focus is on analysing policy packages
affecting more than one (related) market, the impossibility of disaggregating dis-
tributionalimpacts of policy changes on various (more than two) groups, the obscured
welfare significance of GE curves when multiple feed back effects are relevant, and
the problems of GE-measures in an open economy-context. Further, the review of
the 'extended Harberger analysis' literature was clarified with respect to the issue
of compensation (facts-consistent and behaviourally consistent compensation
measures).

Given that the focus is on a policy analysis of the EU's GOLF-complex, it was
judged that a multiple market equilibrium (MME) seems the most appropriate way
to proceed. Although this allows us to focus on a subset of related markets which
more or less comprised the agricultural production column, one important outside
linkage could not be neglected: the use of public funds. Instead of explicitly taking
into account revenue raising markets, a shadow price approach was defended as an
approximation to the marginal costs of public funds. A final topic elaborated on was
welfare measurement in incomplete consumer demand and producer supply models.
Interestingly, conditional CV (EV) measures appear to provide a lower (upper) bound
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of the total welfare effect of policy changes affecting consumers. With regard to
producer rents, the conditional measure provides a lower (upper) bound for
(un)favourable policiy changes affecting producers.

Having developed a general theoretical framework for applied welfare analysis
of the EU's GOLF-complex, and given insight into the nature and consequences of
the approximations this requires, the main challenge lies in the empirical field. The
next part of this study therefore focuses on the structure and estimation of an
MME-model of the GOLF-complex.






PART II

MODELLING THE EU's GOLF-SECTOR



Chapter 5

INTRODUCTION TO GOLF-MODELLING

5.1 Delineation of the Grains, Oilseeds,
Livestock, and Feed-complex

The grains, oilseeds, livestock, and feed-complex represents a bundle of related
economic activities, which will be further specified now. The label 'complex’ is
used to indicate that the interest is in a set of related markets. In the geographical
literature, the label complex is usually used to define a set of activities ranging from
the supply of original inputs, the production of primary products, the handling,
trading, distribution, and processing of these products into final (consumer) goods,
and the distribution of those goods to the final users (Post ef al, 1987, p.13). In this
description of a complex, it is the vertical rather than the horizontal linkages which
play a central role. An agricultural complex is seen as a part of the agricultural
production column, often based on a primary output of agriculture, for example,
potatoes, cereals, dairy, etc. (¢f. Post et al 1987). In the literature focusing on sector
analysis, complex is often used in a somewhat broader sense, with a focus on
industries rather than on products, and with an emphasis on functional relationships
between activities (Roelant, 1986, p.93, Peerlings, 1993, p.6). Sometimes the word
conglomerate (vervlechtingsconglomeraat) is used. In this case functional rela-
tionships, whether they are vertical or horizontal, are at the center of the definition.
When looking at dairy, for example, according to this latter definition not only
should milk and its derived products be taken into account, but also beef and veal
since they are joint products with milk. It is in this latter sense that complex is used
here. In particular the economic relatedness-criterion that emerged from the dis-
cussion of the Harberger rule in the previous sector plays a central role in the
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delineation of the GOLF-complex. As such the demarcation criterion used here
differs from the product based definitons like that of Post et al (1987) and industry
based definitions like that of Roelant (1986) and Peerlings (1993).

The related market activities included in the GOLF-complex are graphically
shown in Figure 5.1. Starting from below, the arable sector provides some basic
feed ingredients, namely cereals and oilseeds, which after processing into compound
feeds are used by the two livestock sectors, the intensive livestock sector and the
cattle/dairy sector, into meat and dairy products. Subsequently the meat and dairy
products, jointly with some other products like vegetable fats and oils, potatoes,
and sugarbeets are further processed, handled and traded by the 'food' industry,
which transforms them into final products suited for use by consumers. Figure 5.1
provides only a rough description of the GOL-complex. Whereas the main actors
are characterized, the are markets left out for clarity of exposition. Nevertheless,
even without including those markets, the figure already illustrates the horizontally
and vertically linkages within the GOL-complex. Examples of horizontal relatedness
are the multiple output industries and also consumer demand. The vertical relatedness
is selfevident from the upstream and downstream linkages between the various
industries. Of course several markets are implied, and recognizing them brings in
some further linkages. For example, looking at the market for compound feed
ingredients (see Figure 5.1 circled M and Figure 5.2), open economy phenomena
like the net import of oilmeals and feed grains come into the picture. When focusing
on EU member states, a member state's net imports should be further split up into
net imports derived from other member states and those imported from outside the
Union. Moreover, the complication of direct on-farm feeding shows up, which
generates feed ingredient streams generally not registered in the market.
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Figure 5.2 The market for compound feed ingredients

Another point not reflected in Figure 5.1 is that the various industries use other
inputs besides the mentioned agricultural inputs. The arable and cattle/dairy sectors,
for example, are intensive land users, while all sectors apply labour and capital
inputs in their production processes. Taking all linkages into account results in a
very complicated model. In the following, therefore, a number of simplifying
assumptions are made to guarantee that a tractable model is preserved. Before going
into the modelling approach, the next section first sets the GOLF-complex in per-
spective.

5.2 The GOLF-complex in perspective

The GOLF-complex is not only a primary example of related market case, but also
at the heart of the EU's common agricultural policy (CAP). In 1990 the GOLF
complex accounts for about 55% of the total CAP budget expenditures, of which
37% was spent on export subsidies, 16% on storage costs, and 40 % on price support.
Moreover, since the growth perspectives for agriculture are bad, the conflicting
interests between various groups of farmers may intensify and places issues of income
redistribution, both within agriculture and between agriculture and the rest of the
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economy, on top of the policy agenda. In this section therefore some general
characteristic of the GOLF-complex and its historical evolution are discussed (sector
specific details are provided in the subsequent chapters).

Table 5.1 Share of GOLF-complex in agriculture's final product value

EU-9 EU-10 EU-12

1975 1980 1985 1990 1995
Cereals 10.5 12.6 10.4 11.1 8.7
Oilseeds 0.3 0.6 1.6 2.3 1.2
Rootcrops 5.7 4.6 4.0 4.6 5.5
Milk 18.7 19.2 19.2 18.1 17.3
Beef and veal 16.3 15.8 14.1 13.1 11.9
Pig meat 13.1 11.5 11.4 10.3 10.1
Poultry meat 4.1 4.2 4.4 4.5 4.7
Eggs 3.8 34 3.0 2.5 2.3
Share of GOL-products 66.8 67.3 64.1 61.9 56.2
Total value [Bill. Ecu] 70.9 1179 157.8 202.0 194.1

Source: The Agricultural Situation in the EU (various years)

In fact the GOLF-complex can be artificially separated into a number of
activities usually labeled as agriculture, another set of activities comprised under
the heading of agribusiness, and finally consumer demand. Starting with agriculture,
Table 5.1 gives the share of GOLF-sector's agriculture in the final value of EU's
agriculture. For completeness the value of rootcrops (sugarbeet and potatoes) is
added as a separate row. As Table 5.1 shows, the GOLF-share in total agricultural
output value is still over 55%, although there seems a slight tendency for the share
to decline over time. The dairy and pig sectors are by far the most important ones,
with the arable sector and the chicken sector in relatively minor positions.

When disaggregating the numbers over member states for 1990, a picture as
presented in Table 5.2 arises. What it shows is that different member states have
different interests in the GOLF-activities. France, Germany, Italy and the UK, for
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Table 5.2 Share of EU member states in final value of GOLF-sector products in 1990

Neth. Belg. Frnc. Germ. Italy Deanm. Il UK. Port. Spain Grc.

Cereals 0.9 1.2 393 111 139 4.1 09 138 1.1 9.7 3.8
Oilseeds 0.3 02 366 158 16.6 6.3 0.0 11.6 0.5 120 0.3
Rootecrops 10.6 49 192 167 134 25 1.5 113 29 132 3.8
Milk 10.5 29 220 204 134 4.7 4.0 123 1.4 5.8 24
Beef and veal 6.9 50 260 17.5 146 2.3 6.6 11.1 1.7 7.0 1.2
Pig meat 12.7 64 140 222 114 9.2 1.1 6.4 1.8 135 1.3
Poultry meat 5.9 2.1 2838 6.5 23.0 1.3 1.5 13.8 29 117 24
Eggs 9.7 36 154 161 188 1.2 06 124 20 155 4.7

All agr. prod. 7.9 32 227 133 193 32 2.0 9.2 1.9 129 4.4

Source: computed from The Agricultural Situation in the EU, 1991 and 1992 Reports.

example, are heavily engaged in cereals production. At a higher level, however,
France, Germany, Italy, but also The Netherlands, Denmark, and Spain are active
in pigmeat production. The latter three countries are known for their significant
reliance on feedstuff imports from the rest of the EU, but also from outside the EU
(e.g. soybeans from US and Latin America).

Table 5.3 provides some numbers on the public expenditures made on the
GOL-products because of the CAP, in particular the expenditures under the Gua-
rantee-heading’. As Table 5.3 shows, the total share of GOL products in the EAGFF
Guidance-expenditures is still more than 50%, with the share showing a decline
over time. Looking at subsectors, in particular the arable sector (cereals and also
oilseeds and sugarbeets) and the cattle/dairy sectors are the beneficiaries of these
policy programs. The intensive livestock sector, with its known light structured
policy programs, involves much less expenditure. After 1985, with the introduced
milk quota the expenditures on diary show a marked decline. Expenditure on the
arable sector seems rather stable over time, although there is a significant shift in

! The Guarantee-branch includes all expenditures on market and price policy, while the Orientation-branch
relates to expenditures with a socio-structural character.
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Table 5.3 EAGFF Guarantee expenditures on GOLF-products

1975 1980 1985 1990 1995
MioEcu % Mio Ecu % Mio Ecu % Mio Ecu % Mio Ecu %

Cereals 620.9 159 1666.9 15.1 23102 11.8 3856.0 15.5 0.0
Oilseeds 231.4 5.9 687.3 6.2 1110.6 5.7 1033.3 4.1 0.0
Rootcrops *) 309.2 7.9 575.2 5.2 1804.5 9.2 1391.0 5.6 1831.0 52
Milk 1149.8 294 4752.0 43.1 59332 304 4971.7 199 4028.7 115
Beef and veal 979.9 25.1 1363.3 12.4 27458 14.1 28332 114 4021.1 115
Pig meat 53.8 1.4 115.6 1.0 165.4 0.8 1452.3 5.8 143.3 0.4
Poultry meat 84 0.2 68.0 0.6 45.0 0.2 145.2 0.6 171.9 0.5
Eggs 17.5 0.2 18.2 0.1 331 0.1 28.6 0.1

Gol-products 30442 779 8670.6 78.7 123284 63.2 143250 574 8393.6 23.9

Total **) 3906.1 100.0 11016.4 100.0 19517.2 100.0 249355 100.0 35110.0 100.0

Source: computed from The Agricultural Situation in the EU (various years).

the composition of expenditures on relating to this sector. After 1990 (introduction
MacSharry-reform) expenditures related to traditional price support declined and
expenditures because of direct income support increased.

Table 5.4 shows the per capita consumption by consumers in terms of derived
agricultural GOL-products demand. The lower part of the Table provides the self
sufficiency rates as provided by the Commission, which links the value share numbers
provided in Table 5.2 to derived demand for agricultural products at member state
level. As the Table shows, there are marked differences in per capita consumption
levels. Generally southern countries have a relatively high cereals consumption
(pasta products) as compared with northern countries. The latter rely relatively more
on potatoes. Vegetable oils consumption includes olive oil, which is particularly
used in the Mediterranean member states. Average total meat consumption in the
EU in 1990 is 80 kg. per capita, and varies from 62 kg/cap. in Portugal to 95 kg/cap.
in Denmark. The composition of the meat menu varies, with Denmark and Germany
the leading pig meat consumers, and France and Italy having strong positions in
beef and veal consumption. Poultry meat consumption is dominant in Spain, the UK
and Ireland. Variations in food menu can be traced back to differences in food
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Table 5.4 Per capita consumption and self sufficiency for GOL products in the EU (1990)

Neth. Belg. Frnc. Germ. Imaly Denm. Il U.K. Port. Spain Grc. EU-12

Consumption in kg./capita

Cereals 52 72 77 91 120 70 95 77 85 72 106 83
Veg. oils 38 33 22 27 31 44 23 30 23 30 33 27
Sugar 40 40 33 35 29 40 39 41 29 27 30 36
Potatoes 87 97 71 75 39 57 144 99 107 106 89 78
Milk » 245 272 358 274 183 302 233 207 211 90 212 234
fresh 136 82 101 93 75 145 187 129 90 92 54 100
cheese 14 14 23 17 15 15 5 8 6 4 23 14
butter 3 6 7 5 2 5 3 3 5 0 2 4
Beef&veal 20 20 30 22 26 19 18 19 15 13 23 22
Pig meat 46 45 37 58 32 64 35 24 29 49 21 39
Pltry.meat 19 17 22 12 19 12 22 20 18 23 17 19
Eggs 10 14 15 15 10 14 10 13 7 16 12 13
Self sufficiency ™

Cereals 31 51 215 114 8 117 100 119 43 91 93 120
Veg. oils 33 33 82 64 42 99 59 34 30 80 117 70
Sugar 197 246 235 151 89 259 166 53 1 90 92 128
"Milk' 205 202 206 205 103 455 896 180 143 128 31 182
Beef&veal 160 159 114 120 65 208 903 91 71 102 29 108
Pig meat 280 161 87 86 67 366 129 69 94 97 69 104
Pltry.meat 187 98 137 58 98 58 107 93 98 137 96 105
Eggs 338 126 108 71 95 104 92 62 101 97 98 103

Source: The Agricultural Situation in the EU, 1992 Report, Tables 3.7.2 and 3.7.3 (Italic numbers relate to adjacent
years)

*) Computed from converting products into milk equivalents using average conversion coefficients

*%) ‘Milk self sufficiency’ computed as deliveries to dairies divided by human consumption (excludes non-human
consumption, includes on-farm consumption; see main text).

cultures between member states, while abolute consumption levels to a certain extent
also reflect national wealth levels.

The lower part of Table 5.4 shows the self-sufficiency levels for various
products. France, Germany, Denmark and the UK are more than self sufficient in
cereals, while, except for Greece (for olive oil), non of the member states are
self-sufficient with respect to vegetable oils. At EU level the average self sufficiency
rates for cereals and vegetable oils are respectively 120 and 70% . Also for 'processed
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cereals' products (meats and eggs) the self sufficiency rates are over 100%, although
for individual member states the situation might be rather different. Ireland and
Denmark have the most pronounced surplus of production in excess of consumption
for beef and veal. Denmark, The Netherlands, Belgium and Ireland have significant
pig meat surpluses. The Netherlands, Spain and Ireland are in excess supply with
respect to poultry meat, while The Netherlands and Belgium have dominant sur-
plus-positions in eggs. The numbers given for diary products need careful inter-
pretation. In fact they significantly overestimate the 'self sufficiency’ rate for milk,
because non-human consumption or industrial uses are neglected. A more realistic
self sufficiency rate number is obtained when the total milk production is divided
by domestic Community demand (excluding special disposure measures), which
yields an estimate of about 127 % . These differences emphasize the different interests
EU member states have with respect to the CAP programs on GOLF products.
Several examples could be mentioned to illustrate this. The policy part is, however,
not dealt with here, but is discussed in Part III.

5.3 Modelling approach

A synthetic modelling approach is chosen, which on the one hand relies on sample
data (time-series) and on the other hand makes intensive use of previous research.
For consumers and agriculture (arable sector, intensive livestock sector, and
cattle/dairy sector) direct behavioural models are estimated at the member state
level. These models generate (derived) demands and supplies for inputs and outputs
and final consumer products. The agribusiness is treated somewhat differently. The
compound feed industry, which forms the main link between arable and animal
farming, is explicitly modelled. The crushing industry is not explicitly taken into
account, but is considered as a serving-hatch that can be represented by some simple
technical equations. The food industry (including trading, grading and handling) is
modelled as a two input-one output industry, with one agricultural input and one
non-agricultural input (representing marketing and processing services and the like)
producing one final consumer output. As such this construction is flexible in that it
allows for substitution and a variable farm-retail price spread. So-far, market power
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and imperfect competition phenomena are not accounted for, although they can in
principle be incorporated into the model. A problem that arises is the availability
of reliable data to make any sensible assumptions here. As a simplifying assumption
a constant returns to scale technology was assumed, which implies a zero profit
condition. Nevertheless, this approach provides a device to construct a derived
consumer demand for agricultral products, which is in reality a rather tricky issue.
Edible fats, for example, are used in a host of final food products, and it is difficult
to disentangle these component demands into a direct edible fats demand.

The economic models used are micro-based and strongly rely on duality
approaches, i.e. expenditure functions, and profit functions. While for the consumer
side the Almost Ideal Demand model specification is chosen, for the producer side
usually normalized quadratic profit or cost functions are specified. These duality
relationships have the advantage of easily allowing for multiple output, multiple
input technologies, and of being able to easily handle restrictions imposed on inputs
(quasi-fixed inputs) and outputs (production quota). Moreover, as became already
clear from Part 1 of this study, they are good candidates for operational welfare
measures. The empirically estimated models are the ingredients for a simulation
model, which is used for policy simulations in Part 3 of this study.

Except for the consumer demand model, all behavioural models are empirically
estimated. For the consumer demand side, a large empirical study by Michalek is
available, which estimated AID/LES-demand models for the EU-10. These results,
togeteher with some individual country studies for other member states (Spain,
Greece) are translated into elasticity matrices, which forms the basis for calibrating
the consumer demand model for all EU-12 member states. The behavioural models
are estimated roughly for the period 1973 till the early 1990s. Also here a lot of
existing emperical work was reviewed and taken into account by means of a mixed
estimation procedure. The general concept of this procedure is the subject of the
next section. Further details on the behavioural models will be provided in the
subsequent chapters.
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5.4 Mixed estimation procedure

This section discusses the so-called mixed estimation (ME) procedure used to
estimate the agricultural subsector models. The mixed estimation procedure was
developed by Durbin (1953), Theil and Goldberger (1961), and Theil (1963) already
in the early 1960s. Theil (1974) generalized the ME estimator for the case prior
when information and sample information are not independent, while Mittelhammaer
and Conway (1988) provided a frequentist based justification for applied ME-work.
Although most econometric texts do mention it, it has not become very popular in
applied agricultural economic analysis?. This may partly be explained by criticisms
of the approach by, for example, Judge et al (1988, p.819) and Swamy and Metha
(1983, p.369). Nevertheless the procedure has several attractive characteristics. It
allows us to include a type of a priori knowledge in the inference procedure which
is not included in the standard OLS or GLS estimators. In the standard approach
this 'omitted' prior information often plays a somewhat confusing role in that it
forms an ex post criterion to respecifying estimated models until desired signs and
magnitudes of parameters are obtained. It is well-known, however, that the exact
probability statements underlying the estimation procedure no longer hold when
such data mining practices are followed (Leamer, 1983). Although it will probably
always remain difficult to completely ban this common ad hoc practice in applied
analysis, the mixed estimation approach, by allowing for inclusion of such a priori
information is at least a logically more consistent procedure to follow. Other
attractive points of the mixed estimator are its claimed potential for producing
estimates that are superior in mean squared error to the usual OLS (and GLS)
estimators, its power to mitigate the effects of multicollinearity in the data, and its
siniplicity (straightforward to program and inexpensive to compute) (Mittelhammer
and Conway, 1988, pp.859-860). Although the mixed estimation procedure focuses
on the same subject of combining prior and sample information as the Bayesian
estimation procedures, it is more in the classical realm of econometrics.

In the rest of this section, the general structure of the mixed estimator and some

2 Examples are Theil (1971), Koutsoyiannis (1977) and Judge et al (1980; 1988).
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of its properties are discussed. Since the models considered in this study imply
systems of behavioural equations,-a systems estimator will be considered which
allows for contemporaneous correlation between disturbances of different equations.
Moreover, besides the normal non-sample information derived from economic
theory (and imposed as exact restrictions, e.g. symmetry and homogeneity), also
uncertain prior information concerning signs, and plausible value ranges for at least
some parameters are taken into account in the form of stochastic restrictions. The
result will be a restricted mixed seemingly unrelated regressions (RM-SUR) esti-
mator.

Models consisting of a set of equations can be represented in a general way by
the following set of M seemingly unrelated regressions (Zellner 1962) with T
observations each. This can be written as

Y X, 0 . O B, u,
Y2 |_ o X, . O B, . u, 8
Yu 0 0 . Xy Bu Uy

or more compactly as
y=XB+u, E[u,]=0, Eluu’,l=0,l, i,j=1.2,...M 2)

Every X ; matrix contains K explanatory variables. The (MTxMT) covariance matrix
of the disturbance term, which allows for contemporaneous correlation between
disturbances of different equations, can more conveniently be written as
Eluu’}=9®=3®I with I=7, the T dimensional unit matrix, and > defined as

0’ll o12 ‘ olM

3 = 0'21 022 * 0ZM
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Usually there is, at least for a number of parameters, some form of quantitative
information available about the ranges within which the value of the coefficients are
expected to lie. For example, assume {3, is expected to be equal to p,. This
information ¢an be formulated as

p;=(1,0,..,0)B+u,
or more generally as
p=PB+uv (3

with p a (JxI) vector and P (/xMK) dimensional matrix3. The uncertainty about
the quantitative information is expressed by the added disturbance terms », and v
respectively4 They are assumed to have a zero expected value and a (JxJ) variance
matrix IV, or E[v]=0, E[vv’]=V. One criticism of the ME-approach concerns
the interpretation and genesis of this prior estimator. When interpreting p as a
vector of the researcher's best guesses, it can also be argued that p is in fact a non
stochastic fixed constant (Swamy and Metha, 1983). Consistency clearly requires
p to be random and therefore the prior information on P should be expressed in
terms of a subjective probability distribution (Mittelhammer and Conway, 1988,
p.860). In this line Theil and Goldberger (1961, p.73) remark that the distribution
of p isof the subjectivist or personalist type, since it is the researcher who formulates
the prior point estimate and its associated sampling variance.

If the quantitative prior information is obtained from previous quantitative
research, estimates of expected values and standard deviations will often be known
and can be used to determine the prior distribution. Obtaining information about
covariances will be much less easy since complete covariance matrices are usually
not publicized. If there are only some subjective beliefs about the range in which a
coefficient is expected to lie, the usual procedure is as follows (eg. Koutsiannis

3 Within the Bayesian approach (3) would be interpreted as inducing a prior distribution onp.
4 Thus g is here thus assumed to be fixed, while p is a stochastic vector of estimates from previous research.
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1977). The information about the plausible range is firstly 'translated’ by interpreting
it as a confidence interval. The mid-value of the range is taken as the point estimate
of the coefficient, say b,. Next it is assumed that with a certain probability (usually
a 95 per cent probability) the true value of b, will lie between the lower and upper
values of the range. Then applying the confidence interval formula, the standard
error of the coefficient can be obtained as (applying the two sigma-rule)’

b;+boundary value
st.dev.(b) = > Y ) (4)

Having specified the prior distribution, observations on p can in principle be
obtained by applying standard random number generation procedures. However, in
practice usually an 'easier route' is followed by using the expected value as the
relevant point estimate. As Mittelhammer and Conway (1988) show, this latter leads
to a prior integrated ME (PIME), which dominates the random-drawings ME and
gives the ME a sound statistical basis.

Subsequently, the uncertain prior information is coupled with the sample
observations. Combining the stochastic restrictions of (3) with the system of M
equations (/) yields

GG o vl )

The sample and prior information are assumed to be independent, which causes the
block-diagonal character of the covariance matrix. Before GLS can be applied to
this model, knowledge of the variances and covariances of the disturbance terms
u,,..,uy are required, which are usually unknown. Estimated residuals can be

3 For an alternative approach assuming a continuous uniform distribution see Kmenta, 1971, pp.434-435).

.
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generated from first round OLS regressions of the M individual equations, with
b,=(X;X,)'X,y,. Consistent estimates of the variances and covariances can then
be computed asé

" 1 ., . L
Sy g% T __k_;u“aﬂ (6)

—_

~

with 7-K the number of degrees of freedom. These estimates can be used to build
up 5 and & respectively. The unbiased (feasible GLS) estimator, known as the
so-called mixed estimator can now be written as (Theil, 1971, p.349)

&' 0 o &' 0
b’”:[(XP)(o V"l)(i)} (XP)(O V'l)(:) (73

or equivalently as

buy=(X'& ' X+PV'PY (X & 'y+ PV ' p) (8)

or
by=[X'renx+P VP (X' (S0 )y+ PV ' p) )

The (MT+JxMT+J) covariance matrix of b, is approximated by the first right
hand side term

Ve=(X' S tenx+pPvpy’! (10)

with on its diagonal the squared standard deviations of the estimated parameters.
Belonging to the class of restricted estimators, the ME can be shown to have

¢ If the seemingly unrelated regressions have individually different numbers of explanatory variables another
'degrees of freedom correction” may be more appropriate (¢f. Judge 1988, p.451).
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a superior precision matrix as compared to the unrestricted SUR estimator, irre-
spective of whether the stochastic restrictions are actually correct or incorrect.
However, in general the ME estimator is biased (6= p~- PB# 0), since it cannot
reasonably be assumed that the researcher's prior distribution or best guess will
coincide with the unknown Pp. Evaluating the final performance of ME-estimators
thus involves the classic trade off between variance reduction at the cost of bias
increase. To assess the accuracy of the estimator, its risk or mean square
error-properties are important. If 6 is 'small enough' the ME can be proved to be
strong mean square error superior to the unrestricted GLS estimator (Mittelhammer
et al, 1980, p.202; Mittethammer and Conway, 1988, p.862). Therewith a second
criticism of the ME-approach is met. While in general restricted GLS estimators
(including ME) have smaller risk than GLS, this only holds under appropriate
conditions, which depend upon the true but unknown parameter values. If the prior
estimates are not 'sufficiently close' to the true ones, risk improvement may not be
realized since restricted estimators have unbounded risk functions, i.e. the larger is
8 the larger the risk (eg. for example Judge, et al, 1988, pp.812-819). In this study
it is throughout assumed that if prior information is imposed, it is of such a quality
that the closeness-criterion is satisfied.

The issue of compatability of prior and sample information is not explicitly
dealt with in this study, although there are test statistics available. The problem is
not the computation of these statistics, but rather their interpretation. An outcome
of a test statistic indicating that prior and sample information are not mutually
compatible, for example, does not necessarily disqualify the prior information in
favour of the sample. The prior information is, for example, partly of a theoretical
nature, and rejecting this information may imply rejecting that farmers are profit
maximizers. Moreover, prior estimates conforming to the 'true’ model may be
evaluated against (biased) sample estimates of a known inadequately or misspecified
model. Nevertheless, it is still informative to obtain some general idea of how the
sample and prior information determine the final precision. Analogously to Theil
(1974, p.39), a, indicating the share of the prior information in the posterior
precision is defined as
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a, = \]T—Ktrace [(X'(S'eDX+PV'PY (P'V'P)] (11)

which is zero for a non-informative prior, and approaches 1 as the influence of the
prior information gets stronger.

The next step is to modify the estimator to also incorporate the theoretical
restrictions, i.e. the restrictions known with certainty. In order to do, that the
combined model (see equation (6)) is rewritten as

z=ZB+e (12)

with

<0 =G ) AQEHE -2 e

where = and e are (T+J)xI vectors, Z is an (T+J)xK matrix and ¥ a
MT+J)x(MT+J) dimensional covariance matrix.

The quantitative-theoretical prior information is assumed to be formulated in
a set of restrictions which have an exact and linear character. They can be written
algebraically as

RB=r (13)

with R a (QxMK) matrix containing the Q independent restrictions on the parameters.
Notice that they have a strict and non-stochastic character (no disturbance term
added). The restricted mixed estimator, which is again a restricted GLS estimator,
should yield the 3 that minimizes the particularly weighted sum of squared residuals
subject to restriction (13)

min.{(z-ZB)' ¥ (2~ ZB)) (14)
s.t. RB=r
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with ¥ approximated by the estimated variance matrix from (72). Solving this
optimization problem gives the restricted mixed SUR-estimator which can be written
as’

bl =b,+(Z2" ¥ 2 'R[R(Z°¥ ' 2 'R'] (r-Rb,) (15)
with b, the unrestricted mixed estimator

by=(Z2'¥ ') ' 2¥ 1y (16)
The estimated variance of by is approximated by

Var(bl,) = (Z'¥'zy’'-

(2 zy ' RR(Z Y 2) R R(Z Y Z) (17)

a result that is a natural extension of Judge et al (1988, p.457). Of course it is
possible to write an iterative version of the GLS/SUR estimator.

Summarizing, the RM-SUR approach is presented here as an attractive esti-
mation procedure for quantitative agricultural economics analysis. Not only do
researchers have prior beliefs, but often reliable prior information (at least for some
parameters) is available from previous economic or agronomic research. Such prior
information from an efficiency perspective should, as far as possible, be included
in the inference procedure. If the probability nature of the prior-information is
explicitly recognized, and prior information is only used if it is reliable in the sense
of satisfying the closeness-criterion, the criticisms leveled at the ME-approach can
be downplayed. The procedure will in general lead to smaller risk or lower mean

7 The derivation is in essence analogous to the derivation of the restricted least squares estimator (¢f. for
example Judge, 1988, pp.236-237.
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square error-loss than the pure sample estimator, while its statistical consistency is
guaranteed. The frequently occurring multicollinearity in agricultural time series
only further emphasizes the value of the ME-procedure.

5.5 Outline

Having provided a delineation of the GOL-complex and discussed the general
modelling and estimation approach, this section sketches a brief outline of the rest
of this study. In the next chapter (Chapter 6), the consumer demand model, including
the derived demand for agricultural products (accounting for the food industry) is
examined. Subsequently, the modelling results for agriculture are presented: the
arable sector (Chapter 7), the cattle/dairy sector (Chapter 8), and the intensive
livestock sector (Chapter 9). Finally, in Chapter 10 the compound feed industry is
discussed. The general structure of the subsequent chapters is follows. Each chapter
starts with an introduction reviewing the main sector-specific characteristics, fol-
lowed by a specification of the economic model, a discussion of the prior information
used, and then a presentation of the estimation results. In Part III of the study, these
estimation results will be used for the calibration of a simulation model. The
modelling of the CAP and model closure (relationships with the rest of the world)
will be also discussed there.




Chapter 6

Consumer demand for food and the
derived demand for agricultural products

6.1 Introduction

This chapter starts with a brief overview of the levels and main trends in EU food
consumption. Moreover, some characteristics of the food industry are presented.
Subsequently, the Almost Ideal Demand model and the calibration routines used for
the parameterization is discussed (Section 2). Section 3 focuses on the data and
calibration results. Section 4 deals with the food industry and the determination of
the derived demand for agricultural products. Finally, section 5 closes with some
concluding remarks.

One of the most famous results in consumer food demand analysis is Engel's
Law, viz. the tendency for consumer expenditure on food to decline as a proportion
of total expenditure when the income level rises. As shown in Figure 6.1, this
phenomenon is also relevant for EU food consumption. The horizontal axis shows
the average income per capita (expressed in "purchasing power parity' US$ for
comparison), while at the vertical axis gives the percentage of food expenditure in
total expenditure. Although there are clear differences in national attitudes, the
income shares decline over time as the welfare levels increase (e.g. Trail, 1997,
p.394). Table 6.1 shows some main indicators characterizing human consumption
patterns in 1990. The first row gives total consumption expenditure in Ecu per capita.
The pext row indicates the share of the group 'foods, drinks and tobacco' in total
consumption expenditure. The third row shows the amount of expenditure on the
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Figure 6.1 Food expenditure and economic development
Source: Tracy (1993, p.135)

food products distinguished in the model. It should be noted that these products are
valued at consumer-level prices. For each country, the number of inhabitants, the
number of households, and the income elasticities for total food demand are given.
As can be seen from Table 6.1, the demand for food is inelastic in all EU member
states, with the wealthier countries having relatively lower than average income
elasticities. The income elasticity of Portugal is set equal to that of Spain. Those of
Greece and the United Kingdom are somewhat surprising, the first being somewhat
high and the latter is somewhat lower than expected.

In order to obtain some idea about dynamic developments, in the second part
of the table numbers about expenditure and population growth are provided. With
respect to consumption expenditure and consumer prices, average compound growth
rates over the period 1981-1990 have been computed. For population growth the
same has been done over the period 1980-1990. Since population growth is very
low, its contribution to the yearly increase in food consumption is rather low. For




Consumer demand for food 121

Table 6.1 Some basic characteristics of EU food demand (1990)

Neth. Belg. Fmc. Germ. Italy Denm. Il UK. Port. Spain Grc.

Tot. cons exp. 8697 94732 10058 10023 9248 10154 5977 8251 2264 5939 3843
Share fds&drinks *» 15.51 19.08 18.12 22.16 20.73 21.31 34.71 21.35 37.15 21.93 37.90
Food exp. ¥ 1346 1807 1822 2221 1917 2164 2075 1762 841 1303 1456

# Inhabitants ** 14892 10326 56304 62700 57576 5134 3499 57327 10335 38925 10046
# Households **» 6011 3929 21644 27211 20766 3011 1060 22902 3301 11444 3449
Fd.exp. elasticity 0.14 031 055 023 062 034 067 003 088 088 097

Inc. growth *» 546 5.8 563 687 114 6.66 898 6.12 332 961 537
CPI *» 199 421 553 222 876 528 636 528 16.80 8.73 18.43
Real inc. grwth, *» 347 167 010 4.65 2.64 138 2.61 0.84 -13.48 0.87 -13.06
Pop. growth ** 051 0.10 052 009 009 002 031 023 001 039 046

* Ecu per capita; ** in per cent; *** in thousands.

Source: OECD: National Accounts (detailed tables, Vol.II) 1980-1992, Paris, 1994 (various tables);
Eurostat: Basisstatistieken van de Gemeenschap, Table 3.13, Luxemburg, 1992; and own estimates
based on literature survey (elasticities) and trend regressions.

Germany, population growth was computed on a non-unification base. The unifi-
cation caused an increase in the German population of about 17 million people.
Except for Greece and Portugal, there is significant expenditure growth in all the
EU member countries ranging from 0.1 for France to 4.7 percent a year for Germany.

Table 6.2 provides the shares of a selected number of individual food products
in total consumption expenditures. Because at this level of disaggregation no data
for 1990 is available data from 1988 has been used. Further, the expenditure shares
of other consumption categories are given. On average the EU countries spent 25.5%
(19.6) of their income on food and drinks (food). The picture emerging from Figure
6.1 that countries with relatively high per capita income have relatively low food
expenditure shares is confirmed.

With respect to individual foods, the calculated inter-country variation is largest
for fish and potatoes (coefficients of variation (c.0.v.) of respectively 0.87 and 0.79
against an average of 0.50). (Not reported in table). Within the drinks category
(which itself shows considerable variation), alcoholic drinks show the strongest
inter-country variation (c.0.v of 1.06). The expenditures with respect to the other
non-food items, in particular medical care and health expenditure, show unusual
variation (c.0.v. of 0.71 against an average of 0.29). As can be seen by comparing
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Table 6.2 Allocation of consumption expenditure in EU-12 (in %)

Product Neth. Belg. Frnc. Germ, Italy Denm. Il UK. Port. Spain Gre.
FD.&DRNKS '18.65 19.70 19.61 16.41 24.58 22.29 40.56 17.09 37.15 26.06 38.19
NON-DRNKS 14.60 16.06 1598 12.17 19.10 15.21 2270 12.11 32.65 23.51 31.08
Crls.&bread 220 208 216 191 239 194 38 1.9 449 258 1.80
Meat 354 557 525 466 577 432 654 3.12 1024 679 876
Fish 042 105 087 066 126 056 097 049 451 2.66 2.5
Milk&Eggs 264 214 243 141 2.8 226 325 176 437 397 528
Oils&fats 054 079 062 047 076 059 08 035 139 123 1.50
Fruit&veget. 258 227 242 184 452 198 274 187 475 430 7.04
Potatoes 030 0.18 0.18 014 020 043 134 053 1.00 037 084
Sugar 0.19 0.16 0.11 0.10 026 023 031 0.12 058 024 031
Coffee, thee 075 045 040 034 048 069 052 043 055 056 0.5
& cocoa

Other foods 142 136 153 064 063 220 235 1.5 076 0.8 2.55
DRINKS * 405 364 363 424 548 7.08 17.87 499 450 255 110
Non-alcohol. 0.58 051 049 053 274 062 143 089 024 037 094
Alcoholic 182 138 198 215 1.13 354 11154 171 193 1.03 2.65
Tobacco 165 175 116 156 161 292 490 239 232 116 3.52
NON-FOOD 81.35 80.30 80.39 83.59 7542 7771 59.44 8291 6285 7394 61.81
Cloth. & 708 728 672 780 938 582 647 7.01 1026 741 9.15
ftwear

Gross rent, 18.63 17.13 18.72 18.40 13.97 26.16 1098 19.33 495 1426 11.67
fuel & power

Furn. & hh.- 8.17 10.61 8.15 8.69 8.48 7.10 7.38 6.79 8.61 7.09 8.35
equipm.

Medic.care & 12.61 10.84 920 1502 592 198 337 130 450 3.56 3.63
health-exp.

Transp. & 11.08 12,92 16.76 14.58 1246 15.62 1195 1725 1536 14.81 12.29
commun,

Recr.educ.& 9.72 641 741 9.06 841 10.00 1041 924 574 6.59 6.49
cult.

Misc. gds. & 14.06 15.12 13.44 10.04 16.80 11.02 8.88 21.99 1343 2022 10.25
serv.

* Drinks include beverages and tobacco.
Source: Computed from Eurostat: National Accounts ESA (detailed tables by branch) 1980-1988,
Brussels, 1991 (various tables). For Germany the individual food shares are obtained from Michalek
(private information) and for Spain the total expenditure on food is decomposed on the basis of the

1985 food expenditure shares.
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Tables 6.1 and 6.2 the shares of food not only show considerable variation across
countries, but also over time. Somewhat surprisingly, the variation over time remains
when one looks at absolute nominal or real expenditure levels. The coefficients of
variation reflect only the inter-country variation for one specific year (1988), and
do not take into account the variation over time.

With regard to the food industry, some general information is available but it
is difficult to obtain product specific information (e.g. Zuurbier er al, 1996). From
Tracy (1993, p.60) and Van Leeuwen and Verhoog (1995, p.59) it can be deduced
that on average the farm value as a percentage of the final consumer expenditure
lies somewhere between 25 and 35 per cent. For 'individual' products (subgroups)
there is significant variation which is for a large part due to the variation in processing
and transformation for different products. Highly processed and transformed
foodstuffs show relatively high margins in comparison with less or low processed
products (cf. Tracy, 1993, p.58-61). Moreover, Oskam and Van Dijk (1984, p.467)
concluded that there is no indication that increasing or decreasing throughput leads
to systematically lower or higher margins, reflecting the long-run constancy of
margins in the food industry.

The first column in Table 6.3 shows the share of the domestic market supplied
by home production of food and beverages products. Except for Belgium and Greece,
on average more than 80% of domestic food and beverages consumption is home-
based (for UK no data is available). This emphasizes the local and/or regional nature
of food consumption and production. Nevertheless, within the food sector, trade in
processed food products has shown rapid growth rates (9.4% per annum between
1961 and 1990), while over the same period trade in (agricultural) bulk commodities
grew only by 2.1% (Trail, 1997, p.394). This confirms the idea that less processed
food products, which are bulky, perishable, and thus costly to transport are relatively
immobile. The second and third columns of Table 6.3 show the Lloyd-Grubel
measures for intra industry trade (trade in various types of similar products), with
a zero value indicating absence of intra industry trade and a unit value indicating
that the entire trade is intra industry trade (see also note in Table 6.3). It can be
concluded that processed food products have generally a significant and increasing
inter industry trade nature.

The following columns of Table 6.3 illustrate that agricultural markets (with
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Table 6.3 Trade characteristics in EU food industry

Home-based Intra industry Intra-EU 1992 trade shares for total

food  con- trade in food, products and dairy products (%)
sumption drink and tobacco total trade dairy products
share (%) industries ¥

Country 1990 1980 1992  imports exports imports exports

Netherlands 87.5 0.54 0.56 43.1 76.2 97.5 56.9
Belgium 54.1 0.57 0.58 635 73.2 984  86.9

France 82.5 0.49 0.54 382 66.8 96.3 78.2
Germany 81.2 0.53 0.58 35.7 58.0 91.8 89.9
Italy 78.6 0.32 0.38 20.8 41.6 98.1 67.4
Denmark 74.2 0.37 039 250 443 947 37.0
Ireland 82.3 0.36 0.45 51.7 79.9 95.2 799
United King- n.a. 0.45 0.49 284 519 85.1 739
dom

Portugal 93.5 0.19 0.28 384 693 98.1 75.7
Spain 91.2 0.27 0.47 233 493 98.8  38.6
Greece 56.4 0.13 024 24.1 43.0 98.0 75.7
EU-12 0.38 0.45

Source: National consumption of home produced foods Eurostat, Statistical Yearbook '97,
D.382), intra industry trade data from Trail (1997, p.396) who cites them from Gomes da
Silva, and the intra-EU trade share data from Pieri et al (1997, p.414).

" The Grubel Lloyd-index for bilateral trade between countries i and J for specific product

xfyemtf )-1xt-mufp)

fis defined as GLf = I xt,-41, with X7, and M/ denoting respectively the

exports from country i to country j, and imports from country i from country j for a specific
product category f.

dairy as an example) are relatively highly integrated at the European level as
compared with the general average (cf. intra-EU trade shares in total products). The
intra-EU trade shares for dairy exports are significantly lower than those for imports,
which reflects the typical surplus-character of EU dairy products.
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6.2 The Almost Ideal Demand Model

6.2.1 The AID model

Consumer demand for food products is explained by the Almost Ideal Demand
System, originally developed by Deaton and Muellbauer (1980; 1983) and intensively
used in applied food demand analysis (e.g. Edgerton et al, 1996 and references cited
therein). This theory-based demand system has several nice characteristics (cf.
Deaton and Muellbauer (1980, p.312)). i) It satisfies the axioms of consumer choice
exactly. ii) It gives an arbitrary first order approximation to any demand system.
iii) It has a functional form which is consistent with previous household budget data.
Moreover, #v) in its linear approximate form it is simple to estimate. Finally v),
taking into account a number of evaluative criteria (goodness of fit, plausibility of
estimated price and income elasticities, information inaccuracy of simulated budget
shares), the AID-system performs reasonably well (e.g. Barten 1989). Moreover,
the theoretical consistency of the AID model implies that the so-called integrability
conditions are satisfied (recoverable expenditure and (indirect) utility functions
exist), which is a prerequisite for any sensible welfare measurement.

The AID-system is a dual representation of consumer behaviour. Instead of
maximizing their utility subject to a budget constraint, consumers are assumed to
minimize their expenditures given a certain utility level. The expenditure function
associated with the AID-system [e.g. Deaton and Muellbauer (1980 and