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ABSTRACT

Although market is a basic economic category, many studies neglect the need to define it in geographical di-
mension. It is fundamentally important in agribusiness, where the spatial competition and problem of market
power at successive stages of supply chain occur. The aims of the paper are twofold: to discuss the problem of
geographical delimitation of agricultural markets and to define geographic limits of the butter market based
on Elzinga—Hogarty method. Using secondary data we find that the butter market is international in the scope,
and after the abolition of the milk quota, this scope is evolving from European to semi-global.
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INTRODUCTION

Market is the basic economic category [Tirole 1988,
Werden and Froeb 1993], for which the spatial di-
mension is fundamentally important. Typical text-
book definitions claim that market is a set of sellers
and buyers making with each other voluntary trade
transactions [Png and Lehman 2007], therefore it is
defined by supply and demand side. However, any at-
tempt at giving empirical meaning to the set of sellers
and buyers requires to delineating the spatial limits of
such set (i.e. geographical scope of the market). Mar-
kets are areas where economic agents gain profits or
lose, where they exploit market power or suffer from
it, and where governments test their instruments of
intervention trying to regulate economic processes.
Indeed, the proper delimitation of the market is the
pivotal issue.

Particularly, agri-food sector markets are charac-
terized by disproportions of concentration levels (the
problem of market power), the huge government inter-
vention and many forms of public support. This is why
the market definition should not be ignored. Increasing
processes of economic integration (particularly due
to globalization and trade agreements) broaden local
and domestic agri-food markets. Though, very often
markets are not explicitly defined in their geographic
dimension. In fact in many economic analyses market
is treated ad hoc as the domestic one, because it is con-
venient to do so e.g. according to data availability and
comparability at national level. Nevertheless, market
definition, which was not accurately done, would re-
sult in not proper quality of analyses and diagnoses and
with biased conclusions [Bain 1967, Scherer 1970].
For example, market regulations which are addressed
to poorly delimitated market could be only partially
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effective or not effective at all. In the pure theoreti-
cal considerations of textbooks it could be stated, that
“empirical difficulty of defining a market will be ig-
nored” [Tirole 1988], but we should be able to deline-
ate markets for pragmatic purposes.

The aims of this paper are twofold. Firstly, we will
discuss the issue of geographical definition of agricul-
tural markets. We will consider the methods of resolv-
ing this problem. Secondly, we will use one of these
methods, namely Elzinga—Hogarty test for the delimi-
tation of one of the most popular dairy products — but-
ter. The literature of Elzinga—Hogarty method applica-
tions to the agri-food market is limited, even though
E-H test is one of the most useful methods used in
other markets [Werden and Froeb 1993, Brorsen et al.
1997, Warell 2005, Gaynor et al. 2013, Kostic 2014].
To the best knowledge of the authors, this paper is the
second one to use E-H test for butter market and the
first one to do this basing on data after milk quota abo-
lition'.

LITERATURE REVIEW

Geografical issues in economics
“Our existence in time is determined for us, but we are
largely free to select our location” [Losch 1978]. The
geographical issues are fundamental for economics,
however, these concerns did not have been generally
taken into account in mainstream economic theory for
a long time [Blaug 1990, Ottaviano et al. 2002]. By
the geographical considerations, we understand three
issues: location, neighborhood and distance and in
particular, the geographical scope of the markets.
Location theory until the Second World War was
developed mainly by German authors: von Thiinen,
Launhardt, Weber, Pred6hl, Christaller, Losch. After
World War II an important contribution in the econom-
ics of location was done i.a. by Perroux and Isard and

in the nineties by Porter and Krugman [Blaug 1990,
Krugman 1991, Porter 1998].

Spatial competition theory was developed by Sraf-
fa [1926], Hotelling [1929] and [Salop 1979]. The
recent review of the literature could be found in Bis-
caia and Mota [2013]. Spatial competition theory was
applicated in agriculture by seminal paper of Sexton
[1990] and further work of him and his colleagues
[Rogers and Sexon 1994, Sexton 2000, Sexton and
Zhang 2001, Sexton et al. 2003, Graubner et al. 2011,
Russo et al. 2011, Crespi et al. 2012, Sexton 2013].
Sexton claimed that many studies of the new empiri-
cal industrial organization (NEIO) fail to properly de-
fine markets they intend to study before conducting
the investigation and treat market delimitation ques-
tion superficially at best. They use statistical data at
the national level without questioning whether the
geographic scope of the market as have in fact do-
mestic character [Sexton 2000]. Sexton’s conjecture
leads us to the central problem of our paper i.e. how
to delineate the geographic scope of markets? Sexton
complained that usually markets are defined too broad
[Sexton 2000]. This is probably true in many cases of
raw agricultural inputs markets e.g. raw milk, particu-
larly in large countries like the United States. But due
to the processes of globalization, one could imagine
that at the next stage of marketing chain (processing)
markets for agri-food outputs (e.g. butter) are deline-
ated too narrow. So, it is extremely important to find
a method and to define the real scope of the market,
as it is. This reasoning leads us to the third issue of
geographical considerations, namely the problem of
geographical market delineation.

Delineation of geographic scope of the market

At the beginning of the 1980s, researchers such as
Stigler or Horowitz acknowledged the small contribu-
tion of economists into the solution of the problem of

! The European Union (EU) introduced the milk quota regime in 1984. A milk quota was one of the measures used to in-
tervene in agriculture. Their purpose was to bring rising milk production under control. Milk quotas constituted a limit on
the amount of milk that a farmer could sell every year without paying a levy [Chantreuil et. al. 2008]. The introduction of
milk production quotas was a significant factor shaping the supply, demand and prices on the milk market. Quotas where an
administrative instrument for influencing the market and its equilibrium [Hamulczuk and Stanko 2009]. However, regard-
ing the liberalization of Common Agricultural Policy (CAP) milk quotas tend to lose their role as a tool of controlling of
supply. Therefore, milk quotas were abandoned at the end of March 2015.
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market definition in practice [Massey 2000]. Stigler
wrote: “my lament is that this battle on market defini-
tions (...) has received virtually no attention from us
economists (...) the determination of markets has re-
mained an underdeveloped area of economic research
at either the theoretical or empirical level” [Stigler
1983]. However, already in the 1970s and early the
1980s quantitative methods supporting the market
delimitation processes have started to be developed
[Werden and Froeb 1993, Massey 2000]. These meth-
ods could be roughly separated into two basic groups
of approaches: first, those based on prices and second,
those based on physical flows.

Those approaches which were based on prices
are based on the studies of Cournot and Marshall.
Cournot defined the market as “the whole of any re-
gion in which buyers and sellers are in such free in-
tercourse with one another that the prices of the same
goods tend to equality easily and quickly” [Marshall
1920]. In line with the Marshall’s law of one price:
“the more nearly perfect a market is, the stronger is
the tendency for the same price to be paid for the
same thing at the same time in all parts of the market:
but of course if the market is large, allowance must
be made for the expense of delivering the goods”
[Marshall 1920]. There is a variety of methods of de-
limitation of markets based on prices. We can take
into account: analyses of correlation, the rate of ad-
justments, the Granger causality test, and tests of ex-
ogeneity and cointegration. In general, it is assumed,
that the closer is the correlation or cointegration of
price movements between two areas, the stronger is
their integration, suggesting that these areas form
a single market. Even though strongly grounded in
the economic theory, the approaches based on prices
are however sometimes criticized according to the:
difficulties with access to the good quality compa-
rable data and methodical/statistical constraints e.g.:
random convergence of price movements or conver-
gence caused by variation of a factor of production
common for the considered markets; no uniform
criterion, from which the link between prices is suf-
ficiently strong etc. [Brorsen et al. 1997, Audy and
Erutku 2005, Warell 2005].

Methods grouped in another category, based on
goods’ flows, assume that if areas trade with each
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other at a significant level, it means that they belong
to the same market. It is also presumed that move-
ments of goods (in quantitative terms) reflect the
substantial shifts in demand and supply which affect
prices. As a such, to define a geographic dimension
of the market one should only gather quantitative
data on production and consumption, import (flows
from outside) and export (flows into outside), thus
avoiding many difficulties and traps linked to the
price tests.

The Elzinga-Hogarty method

The most often used method based on data con-
cerning movements of goods is the Elzinga—Hogarty
method, i.e. E-H test [Crane and Welch 1991, Warell
2005, 2007]. The E-H test, for simultaneous verifica-
tion, uses two partial tests: LOFI (Little-Out-From-
Inside), referring to the supply side of the market,
and LIFO (Little-In-From-Outside), pertaining to
the demand side of the market [Elzinga and Hogarty
1973, 1978].

LOFT = {productlon — export} .100% )
production

LIFO = {consumptton - zmport} 100% @)
consumption

The LOFI test (1) refers to the supply side of the
market and its positive verification means that “if the
firms in a hypothetical geographic market area receive
little of their business from customers outside of the
geographic market area, this is an indicator of the pro-
priety of defining that area as a market” [Elzinga and
Hogarty 1973]. Conversely, the LIFO test (2) refers
to the demand side and its positive verification hap-
pens “if only a small proportion of the product con-
sumed in the hypothetical geographic market area is
‘imported’ into the area from outside, this is an indica-
tor of a unique geographic market area” [Elzinga and
Hogarty 1973]. Positive and simultaneous verification
of both tests indicates the existence of a separate geo-
graphical market.

The Elzinga—Hogarty method has some cru-
cial advantages. Most importantly, E-H test has low
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requirements of data as compared to the methods
based on prices. Moreover, this is also a quite sim-
ple method in the application. Last but not least, E-H
method allows to visualizing the scope of the market
obtained by the procedure.

However, this method is rarely used in the agricul-
tural economics literature. There are a lot of studies
of interconnections of prices of agricultural product
between countries or regions [Zanias 1993, Gil et al.
2000, Christos et al. 2012]. Particularly popular are
studies of raw milk markets [Katrakilidis 2008, Bakucs
et al. 2010, Jha et al. 2012, Acosta et al. 2014, Kabbiri
et al. 2016]. Some authors try to broaden the scope of
research taking into account the whole dairy supply
chain [Serra and Godowin 2010, De Fatima Oliviera
etal. 2015].

Nevertheless, the literature about applications Elz-
inga—Hogarty method to the agri-food markets is lim-
ited to: edible oil [Kostic 2014], sugar [Pietrzak and
Mucha 2015, Pietrzak et. al. 2016a, b] and butter [Ro-
man 2016] Roman in her studies also compared results
of E-H method with cointegration test (method based
on prices) on the example of butter market (2016,
2017).

In her paper, Roman [2016] — basing on Elzinga—
—Hogarty method — delineated the geographical scope
of the butter market for one year — 2013. However, it is
worth to do this type of analysis on several periods (as
it was done in this article: 2013 and 2015) if we would
like to assess differences before and after milk quota
abolition. Our paper differs also from Roman’s arti-
cle [2016] in one important assumption. E-H test re-
quires to make assumption about starting point of the
analysis. Roman [2016] started her analysis from the
Polish market. Such “polonocentric” approach seems
to be rather subjective. In our paper we started our
analysis from German market. Germany is the biggest
producer of butter in EU, so this country fits better to
basic point to start the E-H procedure. The adoption
of a different starting point (Germany) in our analysis
made it possible to compare our results with those ob-
tained by Roman [2016] and to examine how impor-
tant is the initial assumption of the initial point in the
Elzinga—Hogarty method.

RESEARCH DESIGN

The basic research questions we would like to answer
in empirical part of our study are as follows: how broad
is the geographical scope of butter market in Europe?
Does it changed after abolition of the quota system?
Specifically, we focus on investigating which coun-
tries created butter market in 2013 and which ones did
it in 2015 (the first year of abolition of the system).

Why we choose the butter market for empirical
tests? This is due to the fact that butter is particularly
well suited for spatial considerations, regarding bulky
and perishable character of raw materials used. Moreo-
ver, this character is changing due to processing, butter
is much less bulky and much less perishable than raw
milk input. So, one could expect much broader geo-
graphical scope in the case of butter market relatively
to the raw milk market. Butter is an important output of
dairy industry accounting for 5% share? in global milk
production (measured as milk equivalent, see Table 1).

Regarding the diversity of “butter” category, au-
thors made the assumption, that butter market will be
studied integrally, regardeless the type of butter, its
origin and a kind of customer. Therefore data were
drawn basing on the commodity code “040510 — But-
ter — emulsion of milk fat and water that is obtained by
churning cream” (FAO database).

We used secondary data in order to verify the geo-
graphical scope of the butter market. We are based on
data sets collected by the Food and Agriculture Or-
ganization, The United Nations — Statistics Division,
Canadian Dairy Information Centre, United Nations
Comtrade Database — International Trade Statistics
and European Commission — Eurostat.

To define the geographical scope of butter market
we decided to use the Elzinga—Hogarty method. This
is due to the advantages of this approach discussed in
the literature review. Moreover, one should be aware
that alternative methods, namely those based on prices
require the usage of the long time series. For the pe-
riod after the abolition of milk quotas this assumption
could not be met at all (the available data would cover
only 2 years). This is additional argument for using
E-H method.

2 In some countries butter accounts even for 19% (Ireland) or 16% (Denmark) of processed milk.
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Table 1. Basic data about the milk and butter production in analysed countries

Milk production Butter production Butter production
as a percentage
Country 2013 2015 2013 2015 of mﬂk(lf’/roc)'d““ion
thous. t % thous. t % thous. t * % thous. t* % 2013 2015
World 767158 100.0 802754 1000 39492  100.0 41282  100.0 5.1 5.1
Belgium 3529 0.5 4010 0.5 516 1.3 323 0.8 14.6 8.1
Denmark 5082 0.7 5321 0.7 283 0.7 841 2.0 5.6 15.8
France 24460 32 25845 32 2624 6.6 2931 7.1 10.7 11.3
Germany 31324 41 32900 4.1 2901 7.3 3363 8.1 9.3 10.2
Ireland 5601 0.7 6591 0.8 1004 2.5 1237 3.0 17.9 18.8
Ttaly 11281 1.5 11100 1.4 649 1.6 633 1.5 5.8 5.7
Netherlands 12408 1.6 13526 1.7 881 22 1435 3.5 7.1 10.6
Portugal 1848 0.2 2070 0.3 170 0.4 213 0.5 9.2 10.3
Spain 6559 0.9 6902 0.9 234 0.6 277 0.7 3.6 4.0
UK 13943 18 15460 1.9 957 24 988 2.4 6.9 6.4
USA 91278 119 94635 118 5576 14.1 5554 135 6.1 5.9
Towlofcountries oy 313 970 218360 272 15794 400 1779  43.1 7.6 8.1

above

* Butter production is expressed in thousands of tones milk equivalent.
Source: Own elaboration on basis of: CDIC [2017], Eurostat database, FAO database, UN Comtrade database.

While conducting E-H test described above we
decided to use LOFI (1) and LIFO (2) thresholds es-
tablished at the level of 90% (so-called strong mar-
ket threshold) as suggested by Elzinga and Hogarty
[1973].

As we mentioned before the crucial methodological
issue is deciding where to start E-H method procedure.
We choose Germany as the starting point. Germany is
the largest producer of butter in European Union (this
country produces almost 23% of EU butter production
and belongs to the world’s big 3. The largest producer
are United States — 16% of global butter production,
the second one is New Zealand (9% of global butter
production) and the third position occupies Germany,
which covers 8% of butter production in the world. We
start with the question: are domestic boundaries of Eu-
ropean countries valid delineation of the market in the
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case of butter? We try to answer basing on the example
of the biggest butter producer in Europe, namely Ger-
many. Even though that Germany is not only the big
producer but also the big country, we found that the
proper answer is “not”.

RESULTS AND DISCUSSION

As already mentioned, Germany was taken for the
analysis as a starting point in 2013. Because LOFI and
LIFO tests were not simultaneously positively verified
(Table 2) the area of Germany was enlarged by adding
subsequent countries (according to the largest trade ex-
change) until the required threshold of both tests was
met by such enlarged area. The area of Germany failed
to meet the LOFI test — as a consequence of significant
exports of butter, mainly to the Netherlands (17.4%
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of export). Consequently, the first country which was  The largest share of butter exports from the joined
added to Germany, was the Netherlands — the largest ~Germany and Netherlands area goes to France (approx.
recipient of German butter (Fig. 1). The E-H tests for 64 thousand t), thus France was added to the analysed
an enlarged area were still not met, despite the increas-  market. Germany + the Netherlands + France area still
ing value of the LIFO test, the LOFI test fell down. failed to meet both LIFO and LOFI tests. The largest

Table 2. Determination of the geographical scope of the butter market with the use of the LOFI/LIFO tests

2013 2015
90% 90%
Order Country LOFItest  LIFO test tllreshold Order Country LOFItest LIFO test tlireshold
(%) (%) (“strong (%) (%) (“strong
market) market)
1 Germany 71.6 74.6 1 Germany 73.4 72.4
2 + Netherlands 67.2 75.8 2 + Ireland 63.2 83.2
3 + France 81.8 78.9 3 + Netherlands 62.7 81.6
4 + Ireland 77.9 86.6 4 + France 76.9 84.8 no
5 + UK 82.4 85.9 no 5 + Belgium 81.0 89.6
6 + Belgium 86.1 89.4 6 +UK 86.0 90.9
7 + Italy 88.8 90.6 7 + Ttaly 88.2 91.3
8 + Denmark 89.3 92.3
9 + Spain 89.9 93.0 8 + USA 92.1 94.7 yes
10 + Portugal 90.1 93.1 yes

Source: Own elaboration on basis of: CDIC [2017], Eurostat database, FAO database, UN Comtrade database.
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Fig. 1. Butter market in Germany and the Netherlands in 2013
Source: Own elaboration on basis of: CDIC [2017], Eurostat database, FAO database, UN Comtrade database.
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trading partner of the combined area of Germany + the
Netherlands + France was Ireland, thus Ireland was
added to the analysed countries. The adding process
continued until Portugal has been added to the group
and the required thresholds for both E-H tests were
met (Table 2, Fig. 2). The geographical scope of the
butter market in 2015 was defined in an analogous
way (Table 2, Fig. 3).

The butter market as defined in 2013 covered area
of Germany + 9 countries. Market delineated in such
way represents production at the level of 1.55 million t

(approx. 26% of worlds’ production) and consumption
at the level of 1.50 million t, with the relatively small
amounts of export and imports. So, the geographical
scope of the butter market is much broader than the
domestic one. Indeed it could be defined as regional
(in the broad sense), namely European. Two years
later, in 2015 (the first year of milk quota system
abolition) the spatial dimension of butter market was
broadened by covering not only Germany + six Euro-
pean countries but also one country from other con-
tinent, namely United States. This market represents

Fig.2. Geographic scope of the butter market in 2013

Source: Own elaboration on basis of: CDIC [2017], Eurostat database, FAO database, UN Comtrade database.

Fig.3. Geographic scope of the butter market in 2015

Source: Own elaboration on basis of: CDIC [2017], Eurostat database, FAO database, UN Comtrade database.
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production at the level of 2.45 million t (approx. 40%
of worlds’ production) and consumption at the level
of 2.09 million t, with the relatively small amounts
of export and import. The geographical scope of the
butter market seems to evolve into the global one and
could be defined as semi-global. Strikingly, this evolu-
tion coincides with the liberalization of the CAP in the
field of the dairy market regulations, however, it does
not prove casualty relations.

There are two limitations of obtained results. First-
ly, the assumptions which were taken into account in
the study, and secondly, the weakneses of the method
adopted. We assumed the broad product definition,
treating butter integrally (as a whole, without divid-
ing into sub-products) independently from the type of
butter, its origin, and kind of customer. For example,
one could claim the need of separation packet from
bulky butter as different product markets etc. Howev-
er, we are convinced that our assumption is justified
because of the close substitution between such types
of butter. Nevertheless, to overcome this controversy
it would be desirable to conduct an assessment of the
proximity of different kinds of butter e.g. based on
price methods.

The subsequent assumption covers the adoption of
the “strong” market threshold (90%). Such approach
is suggested by the authors of the Elzinga—Hogarty
method and it is also present in its practical applica-
tions. However, it should be admitted that the adoption
of the “weak” market threshold (75%) would result in
a conclusion that the borders of the Germany + the
Netherland + France (in 2013) and Germany + Ireland
+ the Netherlands + France (in 2015) are sufficiently
broadly delineated as geographical scope of the butter
market (Table 2). Nevertheless, even markets defined
in such relatively narrow way are still much broader
than domestic.

The second group of arguments limiting obtained
results may be drawn from controversies of the E-H
method due to:

— level of analysis — it is not specified in the E-H
method, at what level one should make calculations
(e.g. the regions in the country, the whole country,
group of countries, e.g. EU etc.);

— procedure — the choice of the starting point is some-
what subjective (starting from different areas could
result in a different geographic scope of the butter
market)?.

— period of analysis — E-H test is a snapshot analysis
done in a single moment of time, which does not
concern the dynamics of change in relations be-
tween countries; however, this could be overcomed
by multiplying snapshots as we tried to do.

We do not conjecture that we have proven the
semi-global nature of the butter market. But we are
convinced that the results of our analysis could be
reliable. Such statement needs to be confirmed or re-
jected by using other methods (i.e. based on prices).
Nevertheless, one could doubt about e.g. concerns on
oligopoly power in butter market if they are based on
the domestic market analysis. One could doubt also
about the policy, addressed to the market defined in
the narrower manner than it really is. We hope to open
discussion about the agricultural markets definitions.

CONCLUSIONS

Due to the spatial character of agricultural markets
it is particularly important to properly define their
geographical scope. Without valid delineation of the
market, analyses could be biased and erroneous con-
clusions and action could be taken. The use of the
Elzinga—Hogarty method, which we tested for delimi-
tation of the butter market, resulted in the quite broad

3 One should note that in the previous paper one of the authors assumed Poland as the “starting point” in E-H procedure [Roman

2016]. However in this paper, after careful consideration, we decided to start with Germany (the biggest player in Europe). Never-

theless, such assumption is crucial for the results of the research. For example, our present research gives roughly similar results

to results obtained by Roman, but not the same. In both research the core of the butter market in 2013 was the same: Germany,

France, UK, Italy, Ireland, Netherlands and Belgium. However in previous Roman’s study there were also Poland and Czech

Republic clustered into this market. In our present study those two countries are not included, but Denmark, Spain and Portugal

are added instead. Those results show that Elzinga—Hogarty method is sensitive to the initial assumption embodied in the decision

with which country to start the procedure.
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definition of the market scope, namely European in
2013 and semi-global in 2015. The broadening of the
market scope coincides with the milk quota abolition
in UE. When interpreting the obtained results, some
limitations should be taken into account. Firstly, the
specific research assumptions adopted and secondly,
limitations of the Elzinga—Hogarty method used.
Given the important controversy which regards the
definition of the geographical scope of the market,
the authors call for a continuation of research within
the geographical delineation. In particular, it would be
worthwhile to apply alternative methods. It could be
done by using quantitative methods based on prices.
Moreover, it could be also done by using qualitative
methods drawn from strategic management theory, e.g.
by Yip’s model [Yip 2002] or by method proposed by
Pietrzak [2014]. This complies with the proposition of
Sleuwaegen [1999], who postulates to combine differ-
ent methods of market definition, particularly antitrust
methods with those rooted in strategic management.
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PROBLEM DELIMITACJI RYNKOW ROLNO-SPOZYWCZYCH NA PRZYKLADZIE RYNKU
MASLA W UNII EUROPEJSKIEJ

STRESZCZENIE

Rynek jest podstawowa kategoria ekonomiczng, tymczasem w wielu badaniach zaniedbuje si¢ konieczno$é
zdefiniowania rynku w wymiarze geograficznym. Wymiar ten ma jednak fundamentalne znaczenie w agro-
biznesie, w ktorym w zwiazku z przestrzennym charakterem konkurencji wystgpuje problem sity rynkowe;j
na roéznych etapach faficucha dostaw. Autorzy w niniejszym artykule postawili przed soba dwa cele: omowie-
nie problemu delimitacji geograficznej rynkow rolnych oraz okreslenie granic geograficznych rynku masta
wedlug metody Elzingi—-Hogarty’ego. Korzystajac z danych wtornych, stwierdzono, ze rynek masta ma za-
si¢gg migdzynarodowy, a po zniesieniu kwotowania produkcji mleka zakres ten zmienit si¢ z europejskiego
na pélglobalny.

Stowa kluczowe: delimitacja rynku, okreSlenie zasiggu geograficznego, rynek rolno-spozywczy, rynek
masta, Unia Europejska
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