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Abstract

In this study we measure the performance of cotipesmand investor-owned firms in the
European dairy processing industry. Comparing tldopmance between cooperatives and
investor-owned firms requires accounting for diéfeces in their mission and objectives.
Traditionally, cooperatives were established bynis to gain access to markets, balance
market powers and have a secured and sustaimaiolmé. Generally, there is a consensus in
the economic literature that a cooperative can &@ed as a (members)user-owned and
(members)user-controlled organization that aimbdnefit its (members)user. Cooperatives
are transaction oriented, the members provide tbles with services they could not secure
otherwise. In addition member are owners and deternthe mission and strategy of
cooperatives equally as the owners of the cooperatterprise. Our study takes into account
the consequences of members’ strategies for thpecatives’ organizational structure and
subsequently the significance of structure on (et and economical) efficiencies.
Although the theoretical literature emphasizesdtierence in economic behavior between
cooperatives and IOFs, the empirical studies hailed to follow up with theoretical
approaches. The failure of the empirical studiesapply the models proposed by the
theoretical literature seems to be due to eitherriaccessibility of data, the inability to take
into account the interests of all the various typésmembers and stakeholders of the
cooperative, or the difficulty in testing the vare hypotheses in practice. An empirical
analysis of differences in financial indicatorsvibe¢n IOFs and cooperatives in six European
countries shows that cooperatives are less priditabt operationally more efficient, they
have higher material costs and lower debts tharsl®&rthermore, cooperatives display a
substantially greater variation in financial indma than IOFs. Stochastic Frontier Analysis
is used to measure and compare the efficiency estliption technology of cooperatives and
IOFs. Cooperatives are found to have a more progutéchnology than IOFs, but they use
their production potential less efficiently. A fer empirical analysis of technical efficiency
using Data Envelopment Analysis shows that explagtounting for the objectives of
cooperatives generates different outcomes compatbdreating cooperatives as if they were
IOFs. The results of the empirical analyses in thiisdy promote the conclusion that
measuring the performance of cooperatives as yf Were IOFs produces misleading insights
about the cooperatives’ performance suggestingopaence suggesting that cooperatives’
performance is influenced by their organizatiofe@racteristics and members objectives.

Keywords: Cooperatives, IOFs, European dairy industry, logisegression, stochastic
frontier analysis, inter- and intra-firm efficiepccatch-up component, data envelopment
analysis, hyperbolic technical efficiency, ovegdficiency, scale efficiency, bootstrapping.

Vil



viii



Preface

After agreeing with my supervisors on the termsngfPhD and a few weeks before | moved
to Wageningen, | joined a discussion with a youmgnEh professor at the University of
Amsterdam. This professor, who teaches Financiah&mics, was proudly saying how he
has learned from his students in many issues haghitowere trivial. He mentioned a few
examples where he had to rethink certain approackbgh he always believed to be
obvious, to certain research questions. At thisitpavhile attempting to take part in this
discussion, | talked about the difference betweepperative firms (considering their
relations to their members) and the investor-owiireas (IOFs). | was enthusiastic to explain
to this professor the complexity of members’ rofe their cooperative and how the
economical literature lacks a proper tool to meashe performance of the cooperatives. He
reacted instantly saying that members at the catipes and owners of the IOFs are the exact
same thing and that there is nothing special abeinty a member of a cooperative. He argued
conclusively that there is no need for differerdl$oor treatment to measure the performance
of the cooperatives. And so he left the discusdidelt annoyed to be honest. On one hand,
this individual seemed not to be as open-mindeleaslaimed in order to rethink common
approaches to this issue that appears obviousrto®n the other hand, | sensed the difficulty
that | am facing to defend an uncommon idea to reagam economists who are not familiar
with cooperatives or their added-value to membé@nss incident raised alarms to me about
my PhD project, but it also indicated the potentelel of people’s tolerance to different
views than the common ones. | recall how the wafrfiklohn Nash was ignored for years
before being recognized as substantial to Game ryhddf course, the cooperatives’
performance is not comparable to Nasian-cooperative equilibriumbut the instant
reaction, by those who work with main stream schafathoughts to certain non-traditional
ideas, is very similar. And this is exactly whaistthesis encountered, especially in the last
chapters. With the support of my supervisors wetesiathis PhD about the performance of
cooperatives. This thesis would never come trudowit the contribution of many. Some
contributed to the content of the research, whilees contributed implicitly in words and
sometimes by listening to me and provide me somextiibns and moral support. The idea to
conduct a PhD on this subject came few years béferactual start of the PhD in June 2005.
Thanks to Prof. Gert van Dijk, who provided me waih possible support during my master
thesis in 2003 and then during my PhD. He contebub my knowledge of cooperatives

businesses in this part of the world and providedwmth the opportunity to talk with him



about related and non-related issues. | saw indifather- figure, who although very busy
since ever and several times arriving late to egular meetings, his input in interpreting our
results is crucial. Another person who contribusetistantially to the progress and finalizing
of this thesis is professor Alfons Oude LansinkioA§’ role is far more important to this
thesis than anyone else involved. He was my prameotd my daily supervisor and had to
deal with my issues on daily bases. Thank you foyoar time and effort and | hope you will
be proud of me. | want to extend my thanks to ttleeocommittee members: Prof. dr. J.
Nilsson, Prof. dr. SW.F. Omta , Prof. dr. ir. AGQ. van der Vorst and Dr. O.F. van
Bekkum. There are many people whom their inpuésfandamental and important to my
personal and academic life and | sincerely appre@ach moment they spend with me or for
me. Mentioning all of them will require writinglang and detailed acknowledgement, while
mentioning some of them will give the impressioratth appreciate some people’s
contribution more than others’. The best way outas to mention any name of colleagues’,
friends, or family around the world since | can fiatd the words which really express my
appreciation and honor to learn for all of themeTmly person, which | hope you allow me
to mention is my wonderful wife Rashia. Thank yau your patience and love. Always all
the praise go to the one who enlightened my joulnefpre, during and after the PhD. |
believe without his supervision, this PhD would hate started nor be finished. Praise be to
Allah (AWJ) the creator of the worlds and the forgi of misdeeds, the most knowledgeable
of the unknown and uncertain, the only one whonfermed of the conscience and good
intentions, who takes note of everything and expaaldmercy and wisdom to whomever he

wishes.



Table of contents

. General INtrodUCHION .....vvi i e e e e 1
1.1Introduction.. e e e e e e e e, 2
1.2 Objective of the Study ...................................................................... 4
1.30utline of the ThESIS. .. ..o e 4

. Performance Measurement of the Agricultural Marketing Cooperatives: The

Gap Between Theory and PractiCe..........co.oiiieieiie i i e e 7
2.1Introduction . .9
2.2 Theoretical Approaches to Modellng the Cooperaﬂ\k'aionomlc Objectlves 10
2.2.1 Literature Assuming a Single-Objective to CoopeeHi... .13
2.2.2 Literature Assuming Cooperatives to have Multiptej@tives ............ 18
2.3Empirical studies of the Cooperative’s Performance.. i 21
2.3.1 Empirical Studies Based on Financial and Other Em)o Ratlos ....... 23
2.3.2 Empirical Studies Based on Economical Efficiency..................... 27
2. ADISCUSSION ...ttt ettt e e e et e e e e e et e e 29
2.5 C0NCIUSIONS. .. e e 30

. Distinguishing Dairy Cooperatives from Investor-Owred Firms in Europe using

financial INAICALOrS. ... ..ot e e e e e e e 38
3.1Introduction.. .. T’ {0
3.2Theoretical Background PP A
3.3Empirical Model.. 46
G 0 700 R [T Lo > (0] £ 47
3.3.2 Methodology.......ovei i 48
B DA . et 50
3.5ReSUItS @nd DISCUSSION. .. ... et ittt e e e e e e e e e eaes 51
3.5.1 Model EStimation...........c.ovieiiiiie i i ieiieiieiiee i ie e e eaeeenne. DL
3.5.2 Validating the ReSUItS. ..o e 55
3.6 Conclusions and IMplicatioNS..........cooviiii e e 59

. Production Technologies of the Cooperatives and IGFin the Dairy Industry... 64

4.1 Introduction.. PPN ¢ | o
4, 2Econometr|cs Methodology ............................................................... 68
4.3 Data and Empirical Model.. PP (7
.31 DAL, .. et it e e 72
4.3.2 Empirical MOdEel..........ouuiii i 73
A ARESUIS. .. oot e e e e (4
Y @ T 1111 (o 1 81
. Efficiency of Cooperatives and I0OFs: Measuring ancComparing ................. 85
5.1Introduction . PR ¥
5.2DEA Models for Modellng EfflClency of Flrms P < 1°)
5.2.1 Traditional Efficiency Approach and Models .............................. 89
5.2.2 Alternative Efficiency Approach and Hyperbolic Mdsi¢o Incorporate the
Nature of the COOperatives. ........cooiiii i e 92
5.2.3 Bootstrapping Method... ..o e 94

Xi



RG] D | - P 95

5.AREGSUIS. ..o e e e e en. 96
5.4.1 Results of the Traditional Approach........ccceeiiiiiiiiinnan.n. 96
5.4.2 Results of the Alternative Approaches..........ccoeeeiviiiiiieninnnnns 97
5.4.3 Performance of the Largest Cooperatives and IOFs................... 99

5.5 CONCIUSIONS. .. e e 100

. General Discussion and CONCIUSIONS..........oiuiiie i i e e e e 103
LS00 I 1) 0 Yo [ T3 1 o PR 10 V2
6.2TheoretiCal ISSUBS... ..o ettt iiee . 105
6.3 Data and Methodological ISSUES...........cvviiiiiiiie i 106
B.3. 1 DaAta ISSUBS. .. ittt i e e 106
6.3.2 Methodological ISSUES...........ccccoiiiiiiii i i ieeeeeenn 110
6.4Empirical Issues and ResultS...........ccooeiiiii o031
B.5MaAIN CONCIUSIONS ... ..ttt it et e et e e e e e e e e e eaeaaas 115

01010 118
Dutch summary (Samenvatting)........cooueon i e 1P
List Of PUDIICAtiONS...... ... e 123
AboUt the AULNOT... ... e 124

Xii



Chapter 1

General Introduction

Rafat A.M.E. Soboh

Business Economics Group, Wageningen University.



1.1 Introduction

Throughout the world cooperatives play an importaig in the agricultural sector in general
and in the dairy sector in particular. In the EtJparticular the northwestern members’ states,
cooperatives account for a large proportion ofriteeket. In the Netherlands and Denmark,
for instance, the dairy cooperatives are the madaders. Providing relevant and accurate
evaluation of the financial performance of the agtural cooperatives is not only of
relevance to the owners of the cooperatives aner atiakeholders, but also to policy makers,
the general public, local communities and acaderRiecently, the concern to provide a
proper evaluation of any firm’s performance in tgri-food sector has intensified due to
reasons such as the current financial crises, aggglobalization, changes of environmental
and food safety requirements, EU enlargement an@®Wegotiations on the liberalization of
the agricultural trade. One of the concerns raigedproviding relevant and accurate
performance measurement, is the comparison of #éonmance of cooperatives with
investor-owned firms (IOFs). Providing a relevaamparison of the performance of the two
types of firms requires an in-depth understandihgheir core business objectives. Their
mission and key objectives explain the differencdstheir performance. Performance
measurement in this study refers to the ongoingge® of assessing progress towards
achieving pre-determined objectives (Bouetal, 2003).

In the economic literature, studies on the perforceaof cooperatives and IOFs are
extensive. However, there is a big gap betweenthberetical findings and their empirical
implementation into performance measurement of edyes. When empirically evaluating
the performance of cooperatives and IOFs, econertestd to accommodate the cooperatives
by imposing behavioral assumptions (profit maximigzor cost minimizing) that are assumed
for shareholders-value oriented firms and use t@olsimonly developed to measure the
performance of IOFs. When the behavioral assumgtare not valid, imposing them while
studying and comparing the performance of the cadpes (as they are member—oriented
firms) results in biased and irrelevant conclusions

Nonetheless, economists who worked on the theatatitderstanding of cooperatives
have pointed out that the differences between aatipes and I0Fs should not be ignored
and raised their concerns about the appropriatenfesaplementing the same approach to
both (see e.g. Albaek and Schultz, 1998; Badbal. 1996; Batemart al, 1979; Cotterill,
1987; Helmberger and Hoos, 1962; Staatz, 1989}héntheoretical literature few authors



present alternative approaches to address theafiffes between the two types of firms (Choi
and Feinerman, 1993; Murray, 1983; Van Dijk and@I2005). However, these approaches
are complex and lack the availability of informati@n prices, equity characteristics or
ownership structure.

Dairy cooperatives aim to gain market access feir thembers and to maximize the
returns on behalf of their members, whereas I0fFsaimaximizing returns for their owners
investors. These cooperatives determine the mitegp members by deducting the costs of
the cooperative firm from total receipts. As a tethey are often the regional price leaders.
IOFs will normally minimize costs of milk for therin. Milk payment to members by the
cooperatives includes member performance suchkagythability. Therefore, measuring the
real price payment to members requires detailemtimdition on the ownership structure of the
cooperative and its way of capitalization. Addiadlg, raw materials (milk from the
members) play a different role for cooperativesntifar IOFs. Raw materials to the
cooperatives are the output of their owners (meg)band cooperatives are expected to
expand the use of these materials and pay a htgtedrprice for them, contrary to what the
IOFs would aim, i.e., to use the quantity of matsriwhich optimize profits since materials
are considered other input. The lack of informatamid the differences on what materials and
capitalization are to cooperatives make it diffictd implement some of the theoretical
models, especially when performance is to be coetpacross different organizations and
countries. Additionally, empirical studies on difaces between European dairy cooperatives
and IOFs are lacking when it comes to the diffeesnof their technical and economical
performance and distinguishing the cooperativemftbe IOFs in terms of financial ratios
and other variables.

This thesis contains a review of the literaturdnighlight the actual gap between what
has been theoretically developed and what is dgtimplemented empirically in measuring
the performance of cooperatives. Starting with ¢fa@ in the literature and the lack of
empirical studies on the European dairy sectoryélsearch conducted in this thesis attempts
to investigate empirically whether dairy cooperasihave different patterns in terms of their
financial figure from the IOFs in six main milk ghacing countries in the EU. In addition the
research in this thesis uses econometrical and-groging tools to evaluate the differences
in technical and allocative performance of dairgmeratives and IOFs and adapts these tools
according to the objectives of the cooperatives.



1.2 Objective of the Study

The objectives are to develop performance measunterred to empirically compare the
performance of dairy processing cooperatives (amlmees-oriented firms) and IOFs (as

shareholder-value oriented firms). More specifigathis thesis aims:

)] To review the literature on measuring the perforoearof cooperatives in
comparison to IOFs.

i) To empirically investigate whether cooperatives #DHs can be distinguished in
terms of their financial ratios and other variabl@s a consequence of the
difference in their orientation.

iii) To measure and compare the technical and econompedbrmance of dairy
cooperatives and IOFs’ using commonly applied aagines.

iv) Finally, to evaluate the technical efficiency ofoperatives by adjusting the
commonly used approaches to address their memirezatation.

1.3 Outline of the Thesis

Chapter 2 starts by providing a review of the tkeéoal and empirical economic literature on

measurement and comparison of the cooperativesorpesnce. This chapter presents a
categorization of the theoretical and empiricariture and brings a systematic review of the
gap between the theoretical and empirical econditei@ture on measuring the performance
of cooperatives versus IOFs.

Chapter 3 uses logistic regression to investigatachv financial characteristics
differentiate European dairy cooperatives from I0Hse empirical classification provides
insights into differences in financial ratios anitier factors between IOFs and cooperatives in
the European sector of dairy processing firms. disénguishing financial aspects indicate
the financial ability and flexibility of these twaifferent types of firms to cope with future
challenges faced by the dairy industry.

In Chapter 4, using stochastic frontier analysis, avaluate the performance of dairy
cooperatives and IOFs in terms of their techni¢atiencies and production technologies.
The methodological approach uses a different feorfior each type of firm, allowing for



measuring technical efficiency of the firm with pest to its own frontier (intra-firm
efficiency) and the difference between the two fiens (catch-up component).

In Chapter 5, using Data Envelopment Analysis,measure and compare the overall
efficiency of dairy processing firms of the two &g additionally, we provide two hyperbolic
technical efficiency measurements. The first hypkcbmeasurement suggests that dairy
processing firms radially expand output and comtedicinputs, including materials (mainly
raw milk) at the same time with equal proportiofiie second hyperbolic measurement
incorporates the nature of cooperatives (as mendransted) and suggests that firms radially
expand both output and materials and contract atipeits at the same time.

Chapters 3-5 use the same data base on dairy pnogerms in six European
countries: Belgium, Denmark, Germany, France, tetland the Netherlands.

Chapter 6 highlights the main results, present€losions and provides a discussion

of the theoretical, methodological and empiricaliess.
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Abstract

The performance of the agricultural cooperativgsedes on their business objective(s) which
is(are) defined in different ways in the literatute this chapter we review the theoretical
literature on the performance of agricultural marige cooperatives according to a class that
assumes a single objective and a class that asswmuéple objectives. This classification
integrates three views of the cooperatives: 1)icarintegration of firms, 2) independent
enterprise and 3) coalition of firms. Empirical digs on the financial performance of the
cooperatives are classified into two categoriagdiss that are based on the economic theory
of the firm and studies that emphasize accoungogriques. In this chapter we conclude that
empirical studies have failed to address the caipes’ objectives as represented by the

theoretical literature on cooperatives’ performance

Keywords:Agricultural Marketing Cooperatives, Cooperativerfdéemance Measurements,

Financial Ratios and the Performance of the Coopeea



2.1 Introduction

In this chapter we review the theoretical and eroglireconomic literature on the performance
of agricultural marketing (AM) cooperatives. Perfance measurement is the ongoing
process of assessing progress towards achievirdeterenined objectives (Bourrst al,
2003). However, in the case of a cooperative, the &ind its objective(s) are not easily
defined. Generally, there is a consensus in theauoa literature that a cooperative can be
defined as a user-owned and user-controlled orgtaiz that aims to benefit its members
(Sexton and Iskow, 1988). As owners (residual cleits), members are entitled to the net
income generated by the firm, but are also theduvasirisk bearers of the firm’s net cash
flows. As controllers, members have the residughtrito control any assets that are not
assigned to other parties or attenuated by lawd@dchand Cook, 2004). Members generally
benefit from their cooperative in proportion to ithese (Barton, 1993). According to
Helmberger and Hoos, (1962) the prime objectivehef cooperative is to provide stability
and optimal growth conditions for its members. Bititere are a wide variety of cooperatives,
we focus on agricultural marketing cooperatives.

Cooperatives differ widely in constitution, aspioas and business organization. With
regard to organizational form and objectives, coaipes may show as much variation as we
find between cooperatives and investor-owned firfieVay, 1983). Facing the
industrialization of farming and agribusiness, diti@nal) cooperatives introduce different
organizational innovations, e.g. new-generationpeoatives, partnership of limited liability
company cooperatives and equity-seeking joint westu(Cook and Chaddad, 2004).
Notwithstanding the vast literature with regardother types of cooperatives, we limit our
analyses to the theoretical behavioral models of Abbperatives. Nevertheless, it is
important to state that some important contribigitiave been done outside this realm of
agricultural marketing cooperatives; see for exantpbnin, Jones and Putterman’s work on
producer cooperatives (1993).

Both the definition of cooperatives and the hajereity of their organizational forms
are stumbling blocks in analyzing the performantéM cooperatives. In order to develop
manageable models of economic performance, vaaatisors assign either single-objective
goals or multiple-objective goals to AM cooperasiveFurthermore, cooperatives are
generally viewed in three classes: vertically ind¢gd, independent or coalition. As a result,

the literature on AM cooperative economic perforogaconsists of a heterogeneous list of
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theoretical and empirical studies. An overview bbge studies linking theoretical and
empirical approaches to the cooperative’s perfonaas lacking.

The theory focuses on the distinction between tloéitpnaximizing objective of the
IOF and other goals that reflect the dual naturéhefcooperative, i.e., member benefits and
firm profitability. The assumed objective of theoperative model often significantly alters
the behavioral propositions. The theoretical ecdnofiterature on cooperatives has
maintained three distinct views on cooperative $irnthe cooperative as (a) a vertically
integrated firm, (b) an independent business enigerpand (c) a coalition of firms.

Economists studying cooperative performance haesved the cooperative as an
independent firm with a single objective. The laafkempirical evidence for assuming the
other two views appears to be the result of eithiéiculties in obtaining the relevant data or
the applicability of the theoretical models basedtlvese two views. Empirical studies that
use accounting tools (i.e., financial ratios) oficeégncy measurement techniques (i.e.,
stochastic frontier analysis) are mainly focusedcomparing cooperatives with investor-
owned firms (IOFs).

The objective of this chapter is threefold. Fikgg review the economic literature on
models that describe AM cooperative performancefoReance measurement is linked to
firms’ objective(s) and the economic literaturec@®al, we review the empirical studies on
performance measurement of AM cooperatives. Thwel discuss discrepancies between the

conceptual models and the empirical studies on Abperatives.

2.2 Theoretical Approaches to Modeling the Cooperatives Economic Objectives

Theraison d’étreof AM cooperatives can be found at the level ofirhers’ farms. Farmers
began cooperating in order to have a countervaipogver, gain access to industrially
produced goods and services, realize economiesatd,snanage their risk, and improve their
own income (Van Dijk, 1997). Cooperatives are sasfié if they provide service to their
members in excess of what they can achieve indaligllor outside of the cooperative.
Although cooperatives also provide non-economicelitsi to their members, our focus here
is on the economic performance of cooperativesegwgblishing cooperatives with defined
roles for members, members ensure that transaspieaHdic investments are less prone to

opportunism.

Ysuch as: participating in a democratic organizatbomtributing on the local community’s developmesttengthening the social bonds
among members, or any non-economic benefits.

11



Likewise, cooperatives commonly perform as pricadis and stabilize prices for
farm products. Additionally, as they invest in theoboperative business, farmers obtain
returns on their investments. Members of AM coofpega decide on the cooperative’s
retained earnings, investments, and farmers’ oytpoe. However, since price is related to
the retained earnings and investments, and betheg®ices of the farm product represent a
cost to the cooperative firm, the cooperative’sfipns not, generally speaking, a useful
measurement of its performance.

Traditional cooperatives source capital from reagons, up-front investments, debt
instruments and member contributions. Traditionabperatives are characterized by
ownership restricted to members, open memberstageem-ability of non-transformed
residual claims, benefits only to patrons and “amanber, one-vote” (Cook and Chaddad,
2004). In order to keep up with the consolidationthie agribusiness and food industries,
cooperatives are changing and employing variousarorgtional innovations. These
organizational innovations include the new generattooperative, partnerships, member-
investor cooperatives and equity-seeking joint ueeg (Chaddad and Cook, 2004).

Economists studying the AM cooperative either assige objective or multiple
objectives to the cooperative. Traditionally, theomomic literature on cooperatives has
maintained three distinct views of cooperativedsTstinction of three views was presented
first by Sosnick (1960) discussed later by Garoi883) and implemented by Staatz (1989)
and Coolket al.,(2004) as follows:

(@) The cooperative as a vertical integration dieowise autonomous firms. Its
primary objective is to conduct an optimal markgtopmogram for its members.

(b) The cooperative as an independent businesgpeste Its primary objective is to
maximize benefits for its owners.

(c) The cooperative as a coalition of firms.

In this chapter we do not ignore this classificatioom the theoretical literature, but we
present the literature and the three views accgrtbrthe number of assumed objectives for
the AM cooperatives, i.e., single- or multiple-atijee. Both of the first two views, i.e.,
vertical integration and independent firm, assunmgngle-objective cooperative, while the
cooperative as a coalition of firms assumes maualtipbjectives. Table 1.1 provides an
overview of the studies and the objectives of theperatives as suggested by the different

authors.
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Table 2.1: Overview of the Studies on the EconomBehavior of the AM Cooperatives

Authors

Assigned objective(s)

Emelianoff (1942); Phillips (1953);

. - , . -
\ Robotka (1957); Sexton and Iskow To maximize benefits to n_1embe’rs (i.e. to maximiathb
the price paid and the dividends’ value)
(1988)
Lopez and Spreen (1985); Sext&n
al. (1989); Marcoul and Hueth; To maximize the profit of the cooperative firm
Botens and Fulton (2005)
Cotterill (1997) To maximize total members’ welfare
Enke (1945): Carson (1979) To maximize 'Ehe (V\_/elghted) sum of cooperative'sfipro
and members’ profit.
Van Sickle and Ladd (1983): To maximize prices pa|q to members unit of delivery
IF . (resulting in higher profit/income for members).cha
Albaek and Schultz (1998), member only internalizes his/her own profit (loss)
Falk(2002);Welch et al.(2007). | y P
independent of other members.
Feinerman and Falkovitz (1991); - , , . _
Vercammeret al(1996) To maximize members’ profit subject to constraints
Choi and Fienerman (1993) To maximize the profit of one group (of membenrg)ject
to a constraint on the profit of the other group
Helmberger en Hoos (1962) To maximize the divideldmembers.
. To optimize the join benefit of members and mansger
ggggi’ (1983); Worleet al. while bargaining the financing arrangement of the
cooperative.
To optimize the joined benefit of the coalition Vehi
Staatz (1983) bargaining among heterogeneous members about how to
distribute the net benefit.
Sexton(1986) To provide benefits at least as great as thosmabliz
elsewhere.
Shaffer (1987) To minimize the sum of productiod éransaction cost.
Cook (1995) To collectively optimize the membershbfits.
CE Fultonet al. (1998) To achieve economies of size, to minimize costtand

Fullton and Giannakas (2001)

Karantininis and Zago (2001)

Sykuta and Cook (2001);
Bolandet al. (2007)

Hendrikse and Bijman, (2002)

Cook and Chaddad(2004); Chadda

and Cook (2004)

maximize growth opportunities.

To provide the joihedefits to members.
To achieve better farmers’ returns in open memligrsh
cooperatives.

To optimize the joined benefit of the members’ daai

To obtain the optimal chain benefit by coordinatihg
investment on three different tiers of the chain.

(]'o improve members’ returns either by protectingent
and future value of farm assets (defensive) ordujray
value to farm assets.

* VI: vertical integration; IF: independent firm;FC coalition of firms

The theoretical approaches presented in Table r2digh different outcomes in terms

of the price paid to members, profit of the coopieeaand the quantity processed. The price

paid to members refers to the payment membersveedei their products. The profit of the

cooperative is defined as the difference betweéal tevenues and total cost. The quantity

processed refers to the total output produced ley aboperative. Table 2.2 provides a

comparison between the different theoretical vieivihe cooperative.
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Table: 2.2: Major Differences of the Different Theaetical Views of Cooperatives

Single objective

Multiple objectives

View of the
cooperative as

Assigned
objective(s) to
maximize

Decision
maker(s)

Payment
(price) to
members’
products

Quantity
processed

Profit of the
cooperative

Performance
indicator

Vertical A form of an ind
integrated
firm Q) (2
Members
return after
paying the
h|gh¢st Profit Patronage
possible funds
price for
their
products
Members Managers  Managers
only only only
Highest (6) Lowest(1) High (5)
Low (2) Medium+(4) Lowest(1)
lowest- (1)  Highest (6) Low (2)
Gross price
and Profit-ability  Dividends
dividends

ependent firm Coalition of firms

3) 4)
The allocation of the
Sum of Output  optimal profit across
cooperative (member- the different parties
and ship) (i.e. different members’
members  optimizatio categories, managers’
profit n board etc)
Not centralized &
depends on the
negotiation among the
Ma(\)nnall)g/;ers Ma(\)nnall)g/;ers different_ p_arties. Day to
day decisions are the
manager’s
responsibility.
Depends on negotiation
. & compromise across
Medium+(4) Low(2) the different groups
(normally medium
values)
Depends on
negotiation process
Medium- (3) Highest(6)(usually high enough to
process all members’
production)
Depends on
Medium (4)  Medium(3 negotiation. Normally
upper medium to high
Profitability Turnover
& net price Profit to each side
(output .
payment to ; involved
size)
members

This chapter only reviews the economic literature the performance of AM

cooperatives, focusing mainly on the literaturet thaggests implicit or explicit cooperative

objective(s).

2.2.1 Literature Assuming a Single-Objective to Cooperatres

The largest part of the existing theoretical workAM cooperatives assumes a single, well-

defined objective. The cooperative as (1) a vdiyicategrated or (2) an independent firm are
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examples in the literature of single-objective. TMiew of the cooperative as a vertically-
integrated firm considers the decision-making psscas consisting solely of members, while
the view of the cooperative as an independent Gomsiders the decision-making process to

be solely, or primarily, in the hand of the manégsjer

The Cooperative as a Vertically | ntegrated Entity

In the absence of the conditions of a perfectly petitive market, producers mutually join
together in a vertically integrated entity to secthre output flow in the downstream stage of
the supply chain and to achieve the optimal refomthe farmer-member (Van Dijk and
Klep, 2005). This optimal return can be reached ifgreasing the price paid by the
cooperative for farm products, increasing the ppe&l by the customers for the processed
product, reducing the processing cost, reducingpéra’ income-risk or a combination of all
the above (Sexton and Iskow, 1989). Emelianoff §)9%as the first to analyze the
cooperative as a form of vertical integration. RaBq1957) developed this view further and
Phillips (1953) formalized it into a model of coogve output and pricing decisions. Sexton
and Iskow (1989) provided a lengthy report on thetdrs critical to the success of joint
vertical integrated cooperative. The verticallyemriated cooperative is all about members’
objectives. Members are considered to be the atesdkcision makers, with no objectives of
their own and no preferences. In this approach,pti@ng and output rules imply that all
member firms produce at a point where their agdesgerginal costs of production are equal
to the marginal revenue gained by the cooperatikie.performance of such a firm is not only
reflected in the prices that members receive fa@ pmoducts they market through the
cooperative, but also through patronage refundst¢8eand Iskow, 1989). Therefore, the
vertical integration view focuses on maximizing niers return (patronage refund) per unit
of input after paying the highest possible pricerfembers’ products in comparison to prices
paid by other firms in the industry.

Members want an equal or higher price than that pg any other firm in addition to
the optimal value of dividends; all without takimjo account other costs or producer surplus.
Members of a vertically integrated cooperative Bou the gross price they receive for their
products in comparison to those that can be oldafrem other firms, while having little
interest in the net price, which can be substdntiifferent (Batemaret al, 1979). The
vertically integrated cooperative resembles thalitinal cooperative in the sense that
members’ ownership and control are absolute.@edndp; denote the output quantity and
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price, respectively, of cooperativie g and x; denote the total quantity supplied by the
members and the price paid by the cooperatteats memberdy; is the number of members
andC; (Q) is a cost function incorporating all other costsaafunction of the total quantity
produced by the cooperative. Assuming a perfecppetitive market, the objective function

of the vertically integrated agricultural marketiogoperative is:

(l\?/la){ﬂi =0Q (a;) — g —C(Q))}

st. gz p; Oj, ] #i (1)
T 20

On the one hand, the vertically integrated viewcadperatives predicts the highast
paid to members’ product and the optimal level widé&nd. On the other hand, it predicts
zero (or substantially low) profit value of the pevative and suggests no retained equity-
capital. The performance indicators of the verlycattegrated cooperative are both prices
paid to members and the return on patronage tlegt ifceive at the end of the accounting

year.

The Cooperative as an I ndependent Firm

The economists who view the cooperative as an gndgnt firm studied the cooperative in
two ways: (i) as an IOF or (ii) as a variant ofBbth views consider the cooperative as a firm
managed by entrepreneurs (as the absolute decisaiters) who seek to achieve the
cooperatives’ single objective, discarding membesbjectives in the decision-making
process.

(i) Viewing the cooperative as an IOF, within ttentext of the traditional theory of
the firm, assumes that the goal of the cooperasiygofit maximization (Williamson, 1964).
The optimal prices and quantities are determinedditing the cooperative’s marginal cost
equal to the marginal revenue and therefore thperative’s profit is the main performance
indicator. Studying the cooperative as an IOF assuprofit maximization as its single
objective. These studies generally compare theopaence of the cooperatives with the
performance of the IOFs (Sexton and Iskow, 1993).

Viewing the cooperative as a profit-maximizingnfirsuggests ignoring members’
objectives and considering the price paid for tipeaduct as an additional variable cost. The

profit-oriented cooperative is expected to payltiveest possible price for members’ products
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to achieve the optimal profit level. Assuming afpetly competitive market, the maximizing

function of the profit maximizing AM cooperative is
Man{ 1= pQ(q)-44d —C(Q)} (2)

(i) Studying the cooperative as a variant of &FIlassumes a single-objective
cooperative. Stephan Enke (1945) was the firshadyae the cooperative as a special type of
independent firm. Enke concluded that in a mongpatynonopolistic competitive situation,
the welfare of both the members of the cooperativ society as a whole is maximized when
the manager of an input cooperative maximizes time of the cooperative’s profit and the
members’ profit from lower prices. Carson (1979egented a “generalized welfare-
maximizing firm,” which is basically a weighted suoh stakeholders’ profits. Helmberger
and Hoos (1962) suggested that the cooperativermgea seeks to maximize member benefit
by maximizing the average per-unit cooperative iptofthe farmer. Bateman et al., (1979);
Boyle (2004); Cotterill (1987); and Le Vay (1983)tlined the consequences of choosing
different objectives for the cooperative’s markehavior and its implication for financial
issues. Among the suggested alternative singlectgs are: (1) maximize the joint profit of
the cooperative’s and members’ profit, (2) maximihe return to patronage, and (3)
maximize the size of the total output (or membegrshi

(1) Maximizing the joint profit is explained as mbers seeking to maximize profits
on both the inputs and outputs of their cooperativEhe joint profit maximization is
represented by the total profits of both the coafee and member firms. The allocation of
the profit is assumed to be distributed equallyeen member firms and the cooperative firm
as the same people both supply the raw input and tber processing plant. This approach
(assuming equal weights) is restricted and indicates that the cooperatires equal
importance to the profit of the cooperatives andntoers’ farm profit. Adding a weight factor

(a) allows for generalizing the model to indicate thatne cooperatives may place more or

less importance on their members’ farm profit rattien on the cooperative’s profit. The
objective of the cooperative in this model is repréged by a well-behaved single objective
function assuming a centralized production entibyolr produces the optimal quantity i.e. the
guantity which optimizes the joint profit of theamerative and its members. The joint profit
cooperative model is expected to predict a mediewellof both: payment to members and

profit of the cooperative, but is expected to predi relatively high level of production
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volume (Royer, forthcoming). For the joint profdaaperatives, the performance indicators are
both the profit of the cooperative firm and the @ggted profit of the member firms. The

formal model of the joint profit firm is:

glya}nx{m =(@)[pQ (@)~ 44 -C,@Q)]+ - a){i (#4G = C (@ »}

X (3)
sty o, =¢;
n=1

in which g,, refers to the quantity produced bynembers an&, (q,,) is the cost function of
the " members to produegand (a) O (0]) reflects the importance weight, which are

assumed to be equal in programme (3).

(2) Maximizing the return to patronage is equinal® maximizing the dividend to the
members. This view focuses solely on the returnatoopage and ignores members’ interests
in the price of their product. This objective of theoperative is expected to predict a
reasonably high level of payments for members’ potel while producing low levels of
cooperative profit and is also expected to proaesgery limited volume of production
(Batemanet al, 1979). For such a cooperative, the performandeator is the value of
dividends, which is measured in accordance withbih®ness members’ conduct with their

cooperative, i.e., the return to patronage. The &mmodel in this case is:
MQa>{ D, =(pQ (@) - #0a -C(Q))/S;} 4)

in which S, refers to a memberis amount of business conducted with cooperative

(3) Maximizing output (turnover) as an objectiveciises on processing as much
product as members optimally produce and havingctpacity to anticipate the potential
increase in the supply of raw material. This objexts subject to the constraint that sufficient
return is made in order to pay out the total costshis approach, as done in Albaek and
Schulz (1998), a cooperative is committed to leergvn member choose their profit
maximizing quantity @, ) given a purchase price; (), making sure the cooperative’s viability
condition holds. Note here that the production gitxars decentralized; unlike in programme
(3), in the sense that each member is free to ehtiees quantity he wants to produce. The

success of the cooperative is determined in terimits wolume, which is measured by the
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total turnover. The total output is determined bg tuantity produced by members. The
payment to members as well as the profit of thegpeaative is expected to be low. This model
predicts the optimal capacity of the cooperativepincessing members’ (both current and

potential future members) inputs. The formal modehe size-maximizing cooperative is:

Max Q (g}
st.pQ (9 — 4 *-C(Q)=0
q* = Zqin *

qin : maXVIi c]in - Cn (qin )]

(®)

2.2.2 Literature Assuming Cooperatives to have Multiple bjectives

Viewing the cooperative as a coalition of firmsb@sically assigning multiple objectives to
the cooperative. The coalition can be formed betwkens such as, but not limited to

heterogeneous member groups, managers, non-memmomers and non-member
shareholders, in which each firm has its own objectThese firms participate in the

organization as long as a compromise set of dexssie reached. The objective of the
different groups can be conflicting, in which a qoomise decision will be reached as a
result of bargaining processes. Therefore, thesa®timaking unit is assumed to consist of
many parties within the cooperative.

The economical behavior of the cooperative as ditioma assumes that each
participant maximizes its own profits subject te t#xistence of the cooperative. The business
relationship among the various stakeholders ofctiawperative can be organized either via a
set of explicit and implicit contracts or a settksmh of bargaining processes using game
theoretical approaches. These approaches comberactéristics of markets and internal
(integrated) coordination in ways that are différgam either the view of the cooperative as
a form of vertical integration or the view of theaperative as an independent firm (Sexton,
1984; Shaffer, 1987; Van Dijk and Klep, 2005). Tdesultiple-objective views regard the
cooperative as an entity that is legally separdtedh its member firms with its own
administrative and decision-making units, althotighl control lies with the members via the
board of directors.

Early authors with this view (e.g., Kaarlehto, 198Bhm, 1956; Pichette, 1972;

Trifon, 1961) have focused on situations where latisf could arise between the farmer
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members and the other participants in the cooperatkecently authors have integrated
approaches such as agency theory (Eilers and H&%9), property rights (Cook and
Chaddad, 2004), contracting (Sykuta and Cook, 200&psaction costs (Hendrikse and
Bijman, 2002) and game theories (Karantininis angaZ 2001) in their efforts to explain the
economic characteristics of cooperatives. Theseoappes, although useful in explaining the
behavior of the cooperative as a coalition, are @wipirically useful in evaluating the
performance of cooperatives.

Constructing a formal model for such a cooperaisveot only problematic, but also
requires strong assumptions to define the diffesades (and their objectives) and their
relations to each other. Among these different gsoare: new and active members, old (in-
active) members and non-member shareholders. Tdpopion of the total profit allocated to
each side is settled through bargaining and negmiigprocesses that reflect each party’s
weight and influence. Therefore, the payment to bmens) the quantity processed and the
profit of the cooperatives depend on the bargaipioger of each party involved. The formal
model predicts that each side maximizes its owrpgmon of the cooperative’s optimal
profit.

The formal model can be expressed in two stagethdrfirst stage, the cooperative
maximizes its own profit (as an independent firm)eg prices and quantities decided at a
previous annual meeting. In the second stage, gati maximizes its own proportion of this
profit:

Stage 1
MQa){ iy = P Qy (qti ) - Hi Gy —Cy (Qti )} (6)
in which 7, is the profit at yeat, which depends on the output price of yeaguantities

decided on year1 to be produced at yegrand members’ prices at ydatlecided on yeat
1).

Stage 2

Each party maximizes its share in total prafjt which is a function ofz_that reflects the

bargaining power of party.

20



Max(a,, = f(z,)}
s.t.iam =1 0
n=1

The combined programme (6 & 7) differs from botbgramme (2) and programme
(3). Programme (6) has a single profit objectivailsir to the one in (2) but it is combined
with programme (7) which generalizes the profitoedition rule of programme (3).
Programme (7) incorporates the interest (couldri@®ual) of several stakeholders within the
cooperative (i.e. cooperative’s profit, objectivdsactive members, non active members and
non-members shareholders), while programme (3ssicted to two stakeholders with equal
profit weights. The performance indicators areaefd in the profit per party in the coalition.
To illustrate a typical situation of a cooperatag a coalition of firms, we consider a simple
example with only two involved groups: active memsband inactive members. The active
members need (beside the optimal return to pate)nachigh price for their product. The
inactive members however, care only about maximgitive return to membership. Formally,
the interests of these two different groups carepeesented as follows:

S, is the number of active members &yds the number of in-active members. The

objective of the inactive members is simply to maixe the dividend per total number of

members (active and inactive ones). The maximigimgtion for theM (S;+S,,) members

would be:
MQ§>{ D, =(pQ(a) -0 —C QNS +S,)} (8)

However, for the active members, in addition to mmazing the return to patronage, the
objective includes receiving the highest pricec@mparison with other firms) for their farm’s
production. Active members are assumed to prefaigher payment for their production
rather than a return to patronage. The objectiwetfan for theS;, members would be:

Max{Ractivg = (1)[(0.Q (@) - 46 ~C,(Q))]+ @- y){zu.qm -C (q.@}}

S-t-z On =4
n=1

In which (y)represents the importance’s weight of each particlwhlepends on the

9)

bargaining power of the active membeis-a-visthe cooperative.
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This implies paying a high prige for the S, member products. In this cooperative, the value

of ui, which is paid to the5; active members, is the core issue in the bargaipiacess.

2.3Empirical Studies of the Cooperative’s Performance

Empirical studies are mainly focused on implemeantime behavior model of cooperatives as
a profit-maximizing firm. So far in this field (AMooperative), empirical applications of the
other existing models (described above) do not ekl lack of empirical application can be
explained as a result of difficulty in obtainingethelevant data (if they exist at all), lack of
interest on the part of applied economists or latkheoretical approaches that are well
developed for empirical application.

The existing empirical studies on the performanceasarement of the AM
cooperatives, viewing them as profit-maximizingrfs, can be classified into two categories.
The first category consists of studies that measnancial and other types of economic
ratios. The second category consists of studigsnigasure (economic) efficiency (Sexton
and Iskow). The empirical studies that use findn@tos which do not rely on any formal
behavioral model and may be considered ad-hocestwbminating the literature concerning
the financial performance of AM cooperatives.

In Table 2.3 we present the empirical studies erpgrformance of the cooperatives in
various industries and countries, all of which gpgifferent tools. The overview in table 3
shows that the greatest number of empirical studesises on U.S. cooperatives.
Furthermore, it can be seen that the performanctefdairy sector has been intensively
studied and financial ratios were used more fretimethan economic efficiency
measurements. Techniques measuring economic efficizere never applied to European
data. Only four studies implemented other typesatibs other than the classical financial

ratios as typically used in accountancy literature.
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Table 2.3: List of Empirical Studies on the Perfornance of Cooperatives

Source Data period Sector Country Performance measurement
Year

Porter & Scully (1987) 1973-1983 Dairy USA Prodanotfunction.

Sextonet al. (1989) 1980-1987  Cotton USA Allocative efficiency
Akridge & Hertel (1992)( 1980-1990  Grain & supply USA Cost efficiency
Featherstone & Rahman| 1979-1988  Several agricultural USA Productive efficiency

(1996)
Sueyoshet al. (1998)

Ariyaratne,et al. (2000)

Doucouliagos & Hone
(2000)

Singhet al. (2001)
Mosheim (2002)

Boyle (2004)

Hailu et al. (2005)

Ling & Liebrand (1998)

Parcellet al. (1998)
Ebneth & Theuvsen
(2005)

Ling (2006)
Schradeet al. (1985)

Chenet al. (1985)
Venieris (1989)

Parliamentt al(1990)
Lerman & Parliament
(1990)

Bartonet al. (1993)
Hind (1994)

Harris & Fulton(1996)
Gentzoglanis (1997)
Trechteret al. (1997)
Hardesty & Salgia
(2004)

Barton (2004)

Notta & Vlachvei
2007

Brester & Boland(2004)

McKee (2007)

1988
1988-1992
1969-1996
1996
1982-1993
1961-1987
1984-2001
1986-1996

1996
2001-2004

1992-1996;
2000-04
1979-1983

1983
1985

1971-1987
1976-1987

1991
1992
1989-1993
1986-1991
1993-1994
1991-2002
2002-2003
1990-2001
1996-2000

2002-2006

sectors
Several agricultural Japan
sectors

Production index comparative
cost index & reduction ratio

Grain & supply USA X-efficien&yScale-
efficiency
Dairy Australia Technical efficiency
Dairy India Economic efficiency
Coffee Costa Rica  Cditiefcy
Dairy Ireland Economic@écy
Fruits & vegetable Canada Techmifficiency
Dairy USA Extralve index & Return on
equity
Dry edible bean USA SWOT & Senstiidhalysis
Dairy Germany Foreign sales index &
Network spread index
Dairy USA Extra value index with
different values of interest rate
Dairy, grain & farm USA ROE, Leverage ratios & Asset
supply turnover.
Dairy USA ROE, Leverage ratios
Win Greece ROE, Leverage &uidiy
ratios
Dairy USA ROE, SR & Liquiditytices
Fruits, vegetables & USA ROE, SR & Liquidity ratios
Dairy
Agricultural sectors  USA ROE, Assehbover, &

Several agricultural UK
sectors
Several agricultura Canada
sectors
Dairy Canada
Several agricultural USA
sectors
Several agricultural USA
sectors
Several agriculturalUSA
sectors

Dairy Greece
Sugar USA
Input supply & grainJSA

Leverage ratios
Profitability, Current ratio, &
Solvency ratio
Liquidity, profitability,
productivity Growth
Piufitg, Liquidity,
Solvency& Leverage ratios
Profitability, Equity
redemption, patronage refund
Profitability, Liquidity,
Solvency & Leverage ratios
Profitability, solvency, &
equity structure ratios
Profitability, Market share
Asset & Capital structure
Prbfiity & capital
financing.
Profitability, liquidity, &
efficiency ratios
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2.3.1 Empirical Studies Based on Financial and Other Ecommic Ratios

There is no clear link between the financial ratosl economic theory. Financial ratios are
often used, more or less intuitively, without scifnt consideration of their theoretical
meaning and statistical properties. However, tharfcial ratios are necessary to handle the
dynamic reality of the firm’s status and activit@hubik, 1996). Financial ratios give a quick
indication of the firm’s position in several dimémss (i.e., profitability, liquidity, solvency,
efficiency, etc). They fail, however, to provideuaified and representative evaluation of the
overall performance of the cooperative (Salmi arattMainen, 1994).

The financial ratios represent the relative valti@ @ertain aspect of the firm to the
value of another aspect of the same firm. For exantpe distribution of the value of the
firm’s profit over the value of its total equityvgs the value of the return on equity. Equity
may refer to a different aspect for the cooperatinam it represents for the profit-maximizing
firm (Zwanenberget al, 1993). Therefore, a meaningful interpretatiortha financial ratios
requires understanding of what the values of eageda of the ratio refers to for each
cooperative.

Researchers who have analyzed cooperative perfeemasing the financial ratios
differ in the ratios they consider when they analypoperative performance cooperative
(Gentzoglanis, 1997). Financial ratios typicallyedsin empirical studies of cooperative
performance can be summarized in two main categjofiee first category consists of ratios
that show the ability and the efficiency of equipital to generate returns, i.e., profitability
and efficiency. In the second category are rati@s show the nature of financing this equity
capital and the ability of the firm to pay its debie., capital financing (Gentzoglanis, 1997;
Lerman and Parliament, 1990; Soboh, 2004)

The Expected Value of Cooperative Financial Ratios

The interpretation and the expectation of the famanratio value depend on the authors’
objective and on the definition of each value (Gegtanis, 1997). However, some authors
provide theoretical foundations for differencestine value of the cooperative’s ratios as
compared to the investor-owned firms. These thealefoundations are reasonably valid
when viewing the cooperative as a vertically indégd firm in comparison to a profit-
maximizing independent firm.

The first category concentrates on profitabiityd efficiency of equity, assets and

working capital to generate returns and sell pregluerofitability ratios refer to the return to
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equity capital, assets and working capital. Therrebn equity is the most often used ratio
indicating the profitability of the firm. Gentzogies (1997) argued that the cooperatives seek
to provide members with the best possible pricexddition to other services. Therefore,
according to this view, cooperatives are expeatdubive a lower rate of return on equity than
IOFs in the same industry. Efficiency ratios rdfethe efficiency of equity capital, assets and
working capital in terms of the production or sasege. Asset turnover, an example of an
efficiency ratio, indicates the efficiency of thienf’s assets in terms of the total turnover.
Lerman and Parliament (1990) argued that coopestive expected to have lower efficiency
rates than IOFs in the same industry, becauseeofdbperative’s tendency to over-invest in
fixed assets for the same sales.

The second category, which contains leverage, solveand liquidity ratios,
concentrates on ratios that show the nature ohéimg equity capital and the ability of the
firm to pay its debts. Leverage ratios refer to émeount of debt used to finance the firm’s
capital and operations both in short- and long-teCmoperatives have limited property rights
and are considered ‘equity bound’ and thereforg mebre on debt financing in order to
finance growth than IOFs. Traditional cooperatiyes., viewed as a vertically integrated
firm) by definition, can only raise equity capittbm members. In addition, for reasons
related to moral hazard concerns, cooperative neaggerceive that their cooperative is
more likely to merge with another cooperative irsecaf financial stress rather than face
bankruptcy (Gentzoglanis, 1997). Therefore, codpars are expected to have a higher
leverage ratio than IOFs.

Solvency ratios refer to the ability of a firm tcest its long-term fixed expenses and
debts and to accomplish long-term expansion andtgtoAn example of a solvency ratio is
the ratio of equity to long-term liabilities (suels debt obligations to other parties for more
than one year). Lerman and Parliament (1990) argi@dgiven that cooperatives have the
tendency to use more debt than IOFs, the expecteithat cooperative’s solvency is lower
than the solvency of IOFs (assuming a traditionad aertically integrated firm). A low
solvency level implies that the cooperatives wdwdsle a higher likelihood of default on debt
service payments and higher prospects of bankruptny IOFs.

Liquidity ratios refer to the ability of the firmotmeet its short-term liabilities and to
quickly convert an asset into cash. An example lafladity ratio is the current ratio, defined
as current assets over current liabilities. Forghme reasons as the solvency ratios, Lerman
and Parliament (1990) argued that traditional aedically integrated cooperatives are

expected to have lower liquidity ratios than IOFs.
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Comparing Cooperatives with |OFs

Schraderet al. (1985) examined the relative performance of thepeoatives versus I0Fs
using a cross-section of various agricultural sscfoom 1979 to 1983. They found that
cooperatives had a lower return on equity than |GFdower leverage than their IOFs
counterparts and no difference in the assets temov

Chenet al. (1985) examined the relative performance of Uddperatives to IOFs in
the dairy industry using data from 1983. Their hssgonfirm the theoretically expected
performance of cooperatives relative to IOFs, iteey found that the profitability of
cooperatives is lower relative to IOFs. Cooperatiakso have a higher leverage than IOFs in
the dairy industry.

Venieris (1989) compared the performance of Greékewcooperatives with the
performance of IOFs. His results confirm the thaoadly expected differences in
profitability, leverage and liquidity, i.e., coopéives showed lower profitability, higher
leverage and higher liquidity than IOFs. Howevecading to Venieris, these results are due
to the fact that cooperatives in Greece borrowtabpt low interest rates from government
agencies, while IOFs borrow at the market interatst.

Lerman and Parliament (1990) studied the finanm@éformance of the cooperatives
and the IOFs of two sectors in the U.S.: the fant vegetables processing sector and the
dairy sector over the years 1976-1987. Their resshiow that on average, the cooperatives
and IOFs generated similar returns on equity amilai leverage results. In the dairy sector,
cooperatives outperformed the IOFs on the ratetoim on equity. In the fruit and vegetables
sector, on the contrary, the cooperatives showeder rate of return on equity.

Gentzoglanis (1997) examined the relative perfomearof Canadian dairy
cooperatives to IOFs using data from six majorydawoperatives and six IOFs from 1986
through 1991. His results contradict the theordticexpected relationship, i.e., the
cooperatives have a higher profitability, highquidity, and lower leverage than the I0Fs.

Hardesty and Salgia (2004) compared the finamoeaformance of cooperatives to
IOFs using ratios for profitability, liquidity, l@rage and asset efficiency in four U.S. sectors:
— dairy, farm supplies, fruits and vegetables araing Cooperatives in all four sectors were
less leveraged, but results indicated higher ratessset efficiency for cooperatives only in
the dairy sector. The results regarding the retapixofitability and liquidity of cooperatives

were not conclusive.
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Notta and Vlachvei (2007) tested whether significprofitability differences exist
between cooperatives and IOFs in the Greek dagtpseThey used a net profit to total assets
ratio for profitability, market share and severss$et efficiency ratios over the period 1990 to
2001. Their findings suggest that IOFs are morditafwe than the cooperatives, which they

explained as due to the I0Fs’ effective capitalatire and high market shares.

I nter-Cooper ative Comparisons

Lerman and Parliament (1989) examined the effectizé¢ and sector on capital structure,
efficiency, liquidity and profitability. They usedata from a sample of 43 U.S. dairy supply,
food marketing and processing and cotton and grarketing cooperatives over the period
1970-1987. Their results show that cooperativeh Wigher total assets have a higher asset
turnover, but lower profitability and liquidity thacooperatives with lower total assets. As for
the industry, dairy cooperatives were found to etfgrm cooperatives in the other two

industries, but the authors suggest that this éstdgovernment intervention in milk prices.

Other Ratios and Indicators

A number of studies applied other ratios that ase commonly used in the accountancy
literature to represent the cooperative’s perforrean

Ebneth and Theuvsen (2005) analyzed the performainagricultural cooperatives in
several industries in terms of their ability to emthe international markets. They used two
index numbers that reflect the performance of twperative, i.e., the foreign sales index and
the network spread index. The foreign sales indedeifined as the ratio of foreign sales to
total sales. The network spread index is definea i&dio of the number of countries in which
a company owns subsidiaries to the maximum numbesuntries in which a company could
have subsidiaries. Their results showed that ca@pes in small countries with a
comparative small domestic market, such as the eédethds and Denmark, have higher
values for both ratios than cooperatives from lazgentries, such as Germany and France.
Ebneth and Theuvsen explained that companies inll sowuntries are forced to
internationalize to become cost-efficient.

Ling and Liebrand (1998) introduced an index tledlects the operational efficiency

of the cooperative that they termed as “Extra Vahgex”, defined as the difference between
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the net operating margin and the interest on efultyey used this index in addition to the

rate of return on equity to investigate the perfance of dairy cooperatives and compare it
with the performance of dairy IOFs. Their study waased on the 25 largest dairy

cooperatives and 15 largest IOFs in the U.S. dségtor between 1986 and 1996. Their
results indicate that dairy cooperatives did jisstvall create value for its members as the IOF
created for its shareholders, while dairy coopeestirealized lower rates of return on equity
than did the IOFs. In another study Ling implemdritee Extra Value Index, developed by

himself and Liebrand in 1998, with different valugsthe interest rate to evaluate the ability
of the 21 largest U.S. dairy cooperatives across time periods: 1992 through 1996 and

2000 through 2004.

2.3.2 Empirical Studies Based on Economical Efficiency Tahniques

Authors of the empirical studies in this categorgw the cooperative as an independent
profit-maximizing firm. They utilize different tosl such as Data Envelopment Analysis
(DEA) and Stochastic Frontier Analysis (SFA). Thesalies basically use quantitative tools
to explain the value of one output using the valusany different inputs.

Comparing Cooperativesto | OF s

Cooperatives, as perceived by Alchian and Demgé&&z2), Furubotn (1976) and Jensen and
Meckling (1979) are inferior organizations due te@mtoring, horizon,common property,
non-transferability and control problems. Ported &cully (1987), Ferrier and Porter (1991),
and Oustapassidist al. (1998) claimed that the cooperative is less tecilyicefficient
mainly due to the higher cost to control their mamnciples. Moreover, they argue that
cooperatives are less able to allocate efficiedtlg to the horizon problem (i.e., the lack of
the property right that allows the member to sedl bwnership share upon leaving the
cooperative). This can cause the cooperative temutitize capital. Cooperatives can also be

scale inefficient due to the rapidly increasing tctus control large numbers of members,

2 Extra value= net operation margin (before tax)teriest on equity, where:
Net operation margin(before tax) = operating marginterest income - interest expenses + othemirece other expenses, and
interest on equity = (member or stockholder equitgvestment in other firms) * interest rate (Liand Liebrand, 1998)
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which prevents them from achieving a scale efficieperation (Mosheim, 2002). On the
contrary, some other researchers view the coopesmafs advantageous due to their goal
alignment with members giving the cooperative darmational advantage in case altruism is
present (Bontems and Fulton, 2005). Also, due weetoagency rents, cooperatives have an
operational advantage in the lower return econdnaicaditions (Hueth and Marcoul, 2007).
In the following paragraphs we present the majadifigs of the different empirical literature.

Porter and Scully (1987) utilized a Stochastic Botidn Frontier approach to evaluate
the relative performance of cooperatives versussl@sing 1972 data for a sample of U.S.
milk processing plants. They conclude that dairgpsratives were on average only 75.5% as
efficient as their IOF counterparts and that thepavatives could raise output by 32.4%
without requiring extra inputs. According to Porterd Scully, this inefficiency is attributed
to problems related with the cooperative’s propeigits, specifically the horizon problem,
the free rider problem and the portfolio problensasimarized in later work by Cook (1995).

Akridge and Hertel (1992) estimated cost differenbetween grain and farm supply
cooperatives and IOFs using a generalized Transtodfi-product cost function. They
concluded that IOFs were more cost efficient thendooperatives in this industry. Sexein
al. (1989) tested the allocation efficiency of cot@inning cooperatives and the hypothesis
that cooperatives are not using their total ca@tatiently. Their results reject the argument
that cooperatives tend to underutilize capital.

Singhet al. (2001) applied DEA and SFA to compare the perforceaof the dairy
cooperatives to the private sector in India. Thegdudata collected over four years from 13
dairy cooperatives and 10 IOFs in two different iémd states. They concluded that
cooperatives are more cost efficient than 10Fs.

Doucouliagos and Hone (2000) used DEA and SFA sesssthe technical efficiency
of Australian dairy processing firms using datarave period 1969-1996. Their results show
a modest technical progress and indicate some ogewvee in productivity levels across
regions. They conclude that the Australian daigtaeis operating at a high level of technical
efficiency.

Boyle (2004) investigated the economic efficien€yrish dairy cooperatives over the
period 1961-1987. He argued that cooperatives ate efficient for two reasons: (a)
cooperatives suffer from technical inefficiency &ese of principal-agent problems and
allocation inefficiency due to horizon problems) @ooperatives prices for raw milk are

inefficient. Boyle’s results suggest that coopeesiprice their inputs just as IOFs.
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For other empirical literature dealing with thei@#ncy of cooperatives in relation to
other organizational types, see for example Famardt al. (1995), Dong and Putterman
(1997) and Zhangt al.(2001)

| nter-Cooper ative Comparisons

Ariyarantne et al. (2000) studied three efficiency measurements (ieahrefficiency,
allocation efficiency and sales efficiency) for 8S. grain marketing and farm supply
cooperatives over the period 1988-1992. They caleclthat cooperatives could improve
efficiency by increasing their scale, but the pti#ngains were relatively small. Large
cooperatives are generally more efficient than Enabnes and cooperatives with a
diversified output mix are more technically effisteand more efficient overall compared to
specialized cooperatives.

Sueyoshiet al. (1998) used Data Envelopment Analysis for a hiddteerformance
comparison of Japanese agricultural cooperativebh®iasis of cross-sectional data in 1998.
They used three index numbers (comparative proaludtidex, comparative cost index, and
comparative cost reduction ratio) as the DEA messuior the bilateral performance
comparisons. They conclude that the size of th@etive does not affect efficiency.

Hailu et al. (2005) examined the productive efficiency of 54n@dian fruit and
vegetable cooperatives over the period 1984-200&y Tconclude that the production costs
for these cooperatives could have been reduced8by i2 they had only operated at their
production frontiers. They also note that finand@alerage had a negative effect on cost
efficiency and possibly caused a negative finanpia@ssure on the performance of the

cooperatives.

2.4Discussion

In reviewing the theoretical literature we expltiie plethora of optimizing behavior that may
emerge according to different theoretical viewsn&ally speaking, the empirical approaches
view the cooperative as an independent firm thagsdoot explicitly address members’
objectives. Addressing members’ objectives in panBnce measurement can be achieved by
using multiple-objectives methodologies, e.g., merteria analysis. This methodology was
used in evaluating the performance of a singleydemoperative (Soboh, 2006). Members’

objectives were related to price payment, the cadpe’s long-term perspective of growth
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and profitability with the lowest price (equity-fdimg) possible (Zwanenbegg al, 1993) A
high equity growth rate is an indicator of eitheriacrease in the member’s contribution (in
cases where members are the only shareholders) iacieease in equity from non-members
who aim to maximize the return on their investm@micases where non-members can invest
in the cooperative). Soboh (2004) implemented avtirogate indicator to reflect the long-
term performance of a few large European agricaltcwoperatives.

On the other hand, empirical evidence of cooperatperformance using the
frameworks of vertical integration and coalition foims is impossible due to lack of data.
Authors who view the cooperative as a form of aittintegration suggest that maximizing
the benefits of the members is the cooperativejsablve. Among these authors are Sexton
and Iskow (1988), who suggested that evaluatingéncal integration model requires long-
term information related to members’ economical |\Being and cooperative growth
perspectives. Empirical application requires datd tepresents the economical well being of
members before and after forming (or joining) tbemerative and the economical well being
of the farmers who are not part of the cooperativeaddition, empirical applications require
data that represent the growth perspectives ofctiaerative in comparison to the I0F

growth perspectives and the benefits for dairy taswertically integrated in a cooperative.

2.5Conclusions

The review of the theoretical and empirical ecormfiterature on the performance of AM

cooperatives provides insight into the match betwt® conceptual frameworks and the
empirical applications. AM cooperatives differ wigleboth in constitution and in their

aspirations and vary considerably from investor-esvnfirms. AM cooperatives have

developed from purely traditional to different ongaational forms such as new generation
cooperatives and partnerships between investor-dwane cooperative firms. The variation,
the development and the lack of a clear definittdrthe cooperative firm promote three
different views of the cooperative that are anallyby assuming either single or multiple
cooperative objective(s). In the literature we absdhat authors usually start from a single-
objective cooperative view and also assume that lmeesn are homogenous in their
characteristics, objectives and cost structureghiwithe literature that assumes a single
objective, two views of cooperatives exist: oneaagertically integrated firm and another as

an independent firm (or a variant of it). On thkesthand, the literature that suggests multiple
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cooperative objectives assumes heterogeneous stdkeh (such as new members, inactive
members, investors, suppliers, and management Yoaitth different characteristics,
objectives and cost structure. Viewing the coopezats a coalition of firms assumes
multiple objectives for the cooperatives.

Presently, there are few matches between the tiedrenalyses and empirical
evidence on cooperative objectives and performafAltbough theoretical contributions on
the performance of cooperatives recognize thereiffees between the economic behavior of
cooperatives and IOFs, empirical studies mostlyg$aan evaluating cooperative performance
as if the cooperative were an IOF, albeit with etiéint types of shareholders. Evaluating the
performance of cooperatives as vertically integtdiens or as coalitions has virtually been
ignored as a subject for empirical analysis. Thmnss to be due to either the inaccessibility of
data, the inability to take into account the inséseof all the various types of members and
stakeholders of the cooperative or the difficulytésting the various hypotheses in practice.
In particular, the difficulty of aggregating thejettives of the heterogeneous stakeholders of
the cooperative can hardly be overstated. Howetés, fair to say from our review of the
empirical studies that empirical economists havaised more on regarding the cooperative
as an independent firm, while ignoring (intentidpabr not) the other views of the
economical behavior of the cooperatives.

Financial ratios have been used in many empiricaliss to compare the performance
of the cooperative with the performance of the Il@Rhe same industry. These studies,
however, fail to address the difference in finagdine cooperative’s capital and the financial
viewpoint of the owners of the cooperative, i.eg members.

Few studies have used mathematical and statistcds in evaluating the (micro)
economic efficiency. These techniques, althoughedasn economic theory, view the
cooperative as an independent firm with a singlecilve, i.e., to maximize its profit. These
studies fail to address the nature of the coopera#is an organization with a specific
characteristic, that of being a firm that is usemed, user-controlled and user-benefited.

Considering the performance of the cooperativésatation would be meaningless,
since cooperatives represent a firm with a dependeture. Thus the appraisal of
performance has to take into account the objectdfethe cooperatives’ owner-patrons, as
well as the marketing and processing of the coapera product in the supply chain.
Cooperatives are firms with a dual purpose or tayet entrepreneurship that have to cope
with both the competitive market environment andiehdo fulfill the objectives of the

member firms. Empirical studies of cooperative perfance have failed so far to address the
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specific structure and conduct of the cooperatreenfthat point of view: as an organization
that needs to fulfill the objectives of its membdveembers’ return and continuity should be
viewed as at the core of the objectives of the eaatpve. Therefore, a meaningful empirical
evaluation of the cooperative’s performance shaddress the dual objective nature of the

organization.
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Abstract

The European dairy industry is facing a numberhallenges related to policy changes and
global trends that add pressure on their econoreifopnance. This study uses logistic
regression to analyze differences in financial pedformance indicators between European
dairy cooperatives and investor-owned firms. Theestigated indicators are profitability,
debt, operational efficiency, equity growth, sizadacountry dummies. The empirical
application uses data from 170 European dairy fir@eoperatives are on average less
profitable, operate more efficiently and have argger financial position than investor-
owned firms. Using the above mentioned financial performance indicators, cooperatives

appear to be well equipped to cope with the chgésrahead.

Key words:Dairy Cooperatives, Financial Performance, Logidiiegression.
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3.1 Introduction

The European dairy sector is facing challengege@léo policy changes, demand and price
volatility in global markets, introduction of newegulations, changes of consumers’
preferences and increasing demand for animal fgetidfuel sector. First, the European
Union aims to transform the dairy sector towardsompetitive and market-oriented sector
(Boel, 2007), starting with the CAP reforms and gnadual lifting of the quota system until
its anticipated ending in 2015. The CAP reforms ‘(oealth check” as Boel calls them)
resulted in a lower budgetary support for the pobida of bulk dairy products (milk powder
and butter). The EU-commission claims that therrefavhich started in 2003, has introduced
strong incentives towards market orientation, whtdikes the classical market management
tools (export refunds and interventions) less @¢\and less defendable in WTO discussions
(Boel, 2008). The gradual lifting of the quota gystrequires the EU policy makers to search
for transitional measures to ensure that the abwolibf the quota system ends in a soft
landing. Ending the quota system provides oppatigsito dairy farmers who are able to
produce more than their quota, while adding mofcdities on farmers in the less favored
areas and who are not able to produce above thetagBoel, 2007). Second, the global
dairy market is increasingly volatile. In 2007 ttemand for dairy products is being stretched
by reduction in milk output from major exportersBias Australia and South America, along
with increasing demand from major European marlgetsh as Germany and Italy and
emerging markets such as China, India and Russeb@Uker, 2007). Third, the dairy sector
faces the introduction of new regulations relatednttritional claims and environmental
requirements. Dairy producers will need to ensina they are meeting these new legal
requirements (Picazo-Tadeoa and Reig-Martineza7,2d@rrett, 2007). Fourth, consumers’

preferences are changing towards more value-addeéy @groducts with high nutritious
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claims and a longer shelf life (Devlieghese al, 2004). Fifth, the dairy sector faces an
increasing demand for bio-fuel that largely usesssame plants which dairy farmers need for
feeding their cattle (Hilet al, 2006). In 2005, the EU produced 80% of the tbtatdiesel
production in the world, which is promoted by diraad indirect subsidies. Brussels aims to
have 5.75 percent of the motor fuel consumed inEldeto come from biofuels by 2010 and
10 percent by 2020 (Runge and Senauer, 2007).rAsudt feed costs have increased and are
projected to continue to increase.

Dairy farmers in Europe are left to operate in aencompetitive market with more
volatile returns and increasing costs. More vaatagturns are partly due to the growth of
global demand and partly due to the latest EU palltanges, such as the reduction of export
refunds and interventions. EU milk prices have bparticularly volatile in the past two
years, i.e., in the period between February 20@7Fabruary 2008 prices increased by more
than 33 percent (LTO, 2008). Concerns are now daadmut the sustainability of the growth
in milk prices and the impact of the price vol#ilon the development of the dairy industry
(Merrett, 2008). Increasing costs are due to tkhenehealth and environmental requirements,
responding to the consumers changing preferenagshangrowing prices of animal feed. In
this more competitive and volatile environment, &gagan dairy farmers need partners in the
dairy processing industry that have a sound peidoig, serve their objectives efficiently and
help the farmers in easing their financial strdsarmers generally have their raw milk
processed by dairy processing firms with ownergtipcture of either a cooperative or an
investor-owned firm , where the latter is dominabgdstock-listed and family owned firms.

The challenges facing the European dairy sectar ladse financial implications for
the dairy processing industry. This industry opesancreasingly in transparent markets in
which information about the performance and goodspreads globally and quickly (Lin,

2006). These factors, although strengthening thmpetitive market conditions, raise
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concerns about the rationality behind the existexidde cooperative as a distinguished type
of firm (Cross and Buccola, 2004). Additionallyetie challenges have different implications
for cooperatives rather than for IOFs. For insta@msea consequence of quota removal, milk
production will no longer be frozen within certaiational/regional boundaries. This has very
different implications for cooperatives rather thian IOFs, as the first will try to remain
locally rooted, while the second will be more pmeghto source wherever the milk is
cheapest, provided the distance from consumer rsaikenot prohibitive (Van Bekkum,
2001). Van Bekkum (2001) also highlighted that timplications of these challenges are
different depending on the strategy of the firmghsas focusing on bulk or on high value
added production.

To successfully deal with the challenges descrddaal/e requires an active search for
new investments in product development and aceuisih new markets. Coping with these
challenges requires an efficient performance asttang capital position to finance the new
investments.

An empirical analysis of the performance and finahcharacteristics of dairy
cooperatives versus IOFs will provide insight itihie sustainability of the cooperative dairy
firms in the more competitive market environment.

The average difference of the financial performabetveen the dairy cooperatives
and IOFs has been widely studied in literature ésgeSee Schrader, 1985; Cletral. 1985;
Lerman and Parliament, 1989 &1990; Parliamengl., 1990 Gentzoglanis, 1997). These
studies generally assumed cooperatives and IORkauv® identical, objective functions, which
led to erroneous or at least incomplete conclus{das Dijk and Klep, 2005). However, a
comparison of mean values generally vyields inadeuriasights into distinguishable

characteristics between cooperatives and IOFs; Hiviawiate analysis can address this.

44



Furthermore it is noted that none of these stugresided a comparison for the European
dairy industry.

The objective of this chapter is to provide an erogl classification based on a
multivariate analysis and to study the distinguighfinancial aspects of European dairy
processing cooperatives from IOFs. The classibcatiims to differentiate the two types of
firms in terms of their financial ratios and othiactors reflecting the difference in the
orientation of cooperatives (as members’ profieoted firms) and IOFs (as share holder
value oriented firms). The empirical classificatigmovides insight into differences in
financial ratios and other factors between I0OFs @peratives in the European sector of the
dairy processing firms. The distinguishing finah@apects indicate the financial ability and
flexibility of these two different types of firme tcope with the future challenges faced by the

dairy industry.

3.2 Theoretical Background

Cooperatives differ in their essence, objectived #aeir sources of capital from IOFs. They
are essentially formed by their members to havewntervailing power, to gain access to
industrially produced goods and services, to gatoess to markets for their products, to use
the efficiency of economies of scale, to managé# tiek and to improve their own income
(Van Dijk, 1997). Therefore, cooperatives, whick awned, controlled and aimed to benefit
their members, have different objectives than IQ#sch are typically characterized as
shareholder-value oriented firms, i.e. as profitximmézers. Cooperatives aim to provide
services to their members and distribute the sarplecording to patronage; IOFs aim to
maximize the return to investment and distribute #surplus according to the investment

(Helmberger and Hoos, 1962; Lerman and Parliam&8§0). With a few exceptions,
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cooperatives in the EU are not traded publicly tock markets. The principal sources of
finance for the cooperative’s capital are mainlg thembers (farmers) retained equity (Van
Dijk and Klep, 2005). I0OFs differ fundamentally timeir sources of capital; IOFs are publicly
traded and have non-farmer shareholders (ChaddddCaok, 2004). The differences in
objectives and sources of capital between the wyest of firms implies that the performance
of the cooperativewis-a-vis IOFs differs in terms of profitability, capitaln@ncing and
operational efficiency (Hendrikse and Bijman, 2002)

With respect to profitability, cooperatives are mainsidered to be maximizers of
return on capital investments (Lerman and Parlian90; Van Dijk, 1997). The owners of
cooperatives, contrary to the owners of IOFs, atenmainly interested in the return on their
investment but in other services and benefits pleyiby the cooperatives, such as a high
milk price and a secure market outlet (Staatz, 198bnsequently, cooperatives are expected
to have a lower profitability and higher materiakt (including raw milk) than IOFs (Lerman
and Parliament, 1990).

With respect to capital financing, cooperatives aseally viewed as equity-bound
firms, suggesting that members’ equity, in pringjpk the only source of capital financing.
Therefore, cooperatives may need to rely more dit fleancing than IOFs in order to
finance their activities and sustain comparablemjnorate (Lerman and Parliament, 1990).
An additional factor is the attitude towards rigkentzoglanis (1997) argued that the
cooperative’s principle of risk sharing and muttedponsibility may provide an incentive to
decision-makers of cooperatives to accept highaxdeof risk rather than what the managers
of IOFs would accept. Copeland and Weston (1988Jeal that cooperatives have a higher
level of debt because of the risk of bankruptcyer&fore, cooperatives are expected to have a
higher debt than IOFs and to have lower safety marggainst the risk of defaulting on debt

service and current liabilities.
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With respect to operational efficiency, as measumgdtilization of assets to generate
revenue, Lerman and Parliament (1990) argued thagteratives have the tendency to over-
invest to form a greater asset base than the bhasetof IOFs. This is because cooperatives
may treat own cooperative’'s equity as costless dundithout acknowledging their
opportunity cost. Undervaluing the cost of equitgyntead to over-investments, resulting in a
lower utilization of assets by cooperatives rathigan IOFs. These aspects suggest that
cooperatives have higher yearly equity growth th@fs. However, the over-investment
needs not only be in fixed assets; it can alsacaffarrent assets, resulting in a higher level of
inventories (Lerman and Parliament, 1990).

The major source of equity funding for cooperativesretained patronage. The
cooperative’s retained patronage is either allataie unallocated. The allocated type of
patronage is assigned to the individual member iantb be redeemed to this member
sometimes in the future. The unallocated type tsassigned to a specific member-account
and therefore is only paid back to members whenctiaperative dissolves (Cropmat al,
1998). Cooperatives have slow and different redempsystems of the allocated equity
(Kenkel, 2005).

European dairy cooperatives are generally not plyblraded, nor are they open for
non-members’ investment. The nature of the allatated unallocated equity, in addition to
the slow redemption process, leads to the conciu$iat cooperatives have a higher growth
in their general reserves and other non-issuedtyedpase (Zwanenbergt al, 1993).
However, the size of the general reserves and otberissued equity base depends on the
firm's size. Evans (1987) found that the firm’s esinf equity growth decreases at a
diminishing rate with the firm’s size representadthe firm’s total assets. The fact that the
firm is publicly traded makes no difference for tiedation between its equity growth and its

size (Evans, 1987).
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The cooperatives’ financial characteristics mayssattially differ across countries.
Zwanenberget al. (1993) argued that the cooperatives in the NEthds and Belgium
determine profitability in a similar way, but difemt from the way it is determined by
cooperatives in France, Germany and Ireland. Tta moilk payment in the Netherlands and
Belgium depends on the performance of the cooperatvhile in France, Germany and
Ireland the total milk payment is independent & tooperatives performance (Zwanenberg
et al, 1993). Moreover, in Ireland cooperatives arelipdbmited companies in which some
proportion of the cooperative’s shares is publichded (Harte, 1997). These two arguments
suggest that the differences in financial and oth&#os between cooperatives and IOFs may
be country-specific.

Dairy processing firms substantially differ in texof their size. These size differences
may affect the extent to which the variables désdiabove distinguish cooperatives from
IOFs. More specifically, dairy processing coopesediare expected to have a larger size than
IOFs. This is because IOFs choose the size thahzgtthe return to investment, whereas the

size of dairy cooperatives is determined by thentjtyaof milk delivered by its members.

3.3 Empirical Model

The empirical model aims to study if the dairy fisnfinancial characteristics can determine

whether this firm is an IOF or cooperative. Thenfs financial characteristics, which are

highlighted by the literature, are related to padfility, capital financing, operational

efficiency, equity growth and firm size.

3.3.1 Indicators
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Profitability is represented by two indicators: tragio of profit before taxes to total asset
(PTA) and the ratio of material cost to total asg¢M€). Profit after taxes of the firm reflects
the firm’s objective to maximize profit. Severatlinators of profitability are available in the
data set; i.e. profit before taxes, profit aftelenests and taxes, and cash flow. Profit before
taxes PTA) was selected, because this variable had the eshallmber of missing values in
the available data set used for estimation. Thesadsnaterials reflect the firm’s payment for
the milk delivered by the farmers (or members isecaf cooperatives). THdC was the only
indicator to include the milk payment; howeveIC includes also the costs of other materials
used in processing the dairy product.

Capital financing is represented by three indicattotal debt to total asset®TA), long
term debt to equity@¥R) and current assets to current deBR) Total debt to total assets
reflects the dependence of the firm on debt finagclong-term debt to equity reflects the
ability of the firm to meet its long-term obligatis, while current assets to current debt
reflects the ability of the firm to meet its curtedligations.

Operational efficiency is represented by two inthcst turnover to fixed assetST) and
turnover to inventoriedT). Turnover to fixed assets reflects the efficientyhe firm’s fixed
assets in producing its total turnover, while tweroto inventories reflects the proportional
size of the inventories to the total assets.

The yearly growth of non issued equiBQ) reflects the rate of change of the size of the no
issued equity such as general reserves betweesugoessive years.

Firm size is reflected by the value of total as$€rs).

3.3.2 Methodology
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Logistic Regression
This study uses logistic regression as a desceiptiol to investigate whether cooperatives are
empirically different from IOFs in their financiahtios and a number of other factors. Using
the logistic regression allows us to investigat liigpothesis that the cooperatives’ financial
characteristics are statistically different frone thnes of the IOFs. Logistic regression is a
similar method as discriminant analysis (Press &vitkon, 1978), but maintains less
restrictive assumptions than discriminant anal{fSfson, 1975). Unlike discriminant analysis,
logistic regression does not require the indepetndamables to be normally distributed and to
have equal variance within each group. Logisticresgion was used in many studies in
different fields as a descriptive tool to empirigatliscriminate or investigate differences
between two categories as represented by the dapewvariable (see e.g. Pearce and Ferrier
(2000); Morgaret al. (2003); Timmermamt al(2005); Kharet al. (2006)).

The dichotomous dependent variable in our stugyesents the type of dairy
processing firm, i.e., IOF or cooperative. Logistegression applies maximum likelihood
after transforming the dependent into a lagitiable (i.e., the natural logarithm of the odds
the observation being a cooperative or an IOF)stomate the changes in the log odds of the
dependent variable. The relationship describingrtipgact of the independent variables on the

log of the odds of being a cooperative is assumdxttlinear (Tabachnick and Fidell, 2007).

Model Specification

The logit-transformation of the likelihood of beimgoperative ) has a linear relationship

with several independent variables. This relatignghspecified as:
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1-6

(1) |09[ o }: a+ B PTA + BMC + SDTA +B,DR + BsCR + BeFT; +

G,\T, + B.EG + SB,TA +y,Land +v,
Landis a dummy variable indicating the country of firecessing firm. Alla, B, andy are
parameters to be estimated.

The interpretation of the coefficients is not gtaforward. Whilep is convenient for
testing the significance of predictors, the expdia¢nalue of thes is easier to interpret. The
exponential value of the) represents the ratio-change in the odds of b&iogop for a one-
unit change in the predictor, i.e., the odds-ralote that an odds ratio above 1 reflects a
positive odds that the dependent = 1, i.e., thatdhservation represents a cooperative. An
odds value close to unity suggests the indepengsrable does not distinguish cooperatives

from IOFs.

Bootstrapping
Bootstrapping is a general approach to obtainirgfissical inference on a sampling
distribution for a parameter by re-sampling frone thata at hand. The term ‘bootstrapping’,
due to Efron (1979), is an allusion to the expas§pulling oneself up by one’s bootstraps’ —
in this case, the sample data as a population fkich repeated samples are drawn (Fox,
2002). There are many advantages of using the toappsng technique. It allows us to take
into account more of the data variability whilengsthe logistic regression, i.e., bootstrapping
allows the variability of the indicators in the sgled sample to mimic their variability in the
total population (Efron and Tibshirani, 1993). Thasuseful to correct for any possible sample
bias and strengthen the validity of the estimatiorshis study we drew 100 repeated samples
and estimated the bootstrapped results based pergént of the total observations. About 90

percent of the total observations were drawn rangoimom the sample of IOFs and
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cooperatives separately using a Bernoulli randomec8en procedure with probability
parameter of 0.9. The 10 percent of the total samphich was not used in the estimation,

was used to validate the estimation results.

3.4 Data

The data used in this study are accounting datadadfy processing firms from the
Netherlands, Germany, Belgium, France and Irelafde data were obtained from
AMADEUS, which is a comprehensive, pan-Europeanalsige containing financial
information on over 10 million public and privatenapanies in 38 European countries. It
combines data from over 30 specialist regional rm&ttion providers, i.e., chambers of
commerce. To address the accounting differencesadthe different countries, AMADEUS
provides standardized definitions of the differéimancial ratios. In this study, we used
unbalanced panel data over the period 1996-200470fdairy processing firms (of which
27% are cooperatives). Of the 1226 observatiors ob3ervations are with missing variables,
leaving us with 1090 complete observations. Seviadicators were selected to represent
profitability (PTAandMC), capital financingDTA, DR,and CR), operational efficiencyHT
and IT) and equity growth EG). Other variables in the model are dummy varialites
represent the country of origin and total assefs (d represent the impact of firm size. Table

3.1 provides descriptive statistics of the variahlsed in the logistic regression model.

52



Table 3.1: Descriptive Statistics of the Dairy Proessing Firms 1996-2004

Variable Definition Theoretical Mean (Std. Dev.) Difference
(Denotation) Expectation All |OF Coop Sign. level
Profitability
Profit (PTA) profit before interest | IOF>COOP  0.049 0.053 0.040
and taxes/total assets (0.15) (0.09) (0.24) 0.13
Material cost material cost/total asset IGFCOOP 0.220 0.180 0.323
(MC) (0.62) (0.39) (0.98) 0.00
Capital
financing
Total Debt total debt /total asset IOF < COOP*0.689 0.705 0.652
(DTA) (0.18) (0.19) (0.17) 0.00
Debt ratio (DR) | long term debt/total IOF <COOP 1.04 0.99 1.16
equity (4.0) (3.33) (5.24) 0.54
Current ratio current assets/current | IOF> COOP 1.50 1.32 1.94
(CR) liabilities (0.95) (0.9) (1.06) 0.00
Operational
efficiency
Fixed Asset turnover/fixed assets IOF > COOP* 87.6 14.7 263.6
Turnover (FT) (1151) (66.46) (2121.3)| 0.00
Stock turnover | turnover/ inventories IOF > COOP* 41.3 37.2 43.1
(IT) (21.3) (22.19) (18.21) | 0.00
Equity growth
Growth Ratio [NI-Equity (y+1) — NI- | IOF < COOP* 1.12 1.27 0.75 0.475
(GR) Equity (y)l/NI-Equity (2.92) (2.10) (4.28)
y)*
Size factor
Total assets 0.992 0.578 1.94
(TA) (151) (11.22) (274.7) | 0.00
(100000x)

* Results contradicted the theoretical expectation.

3.5 Results and Discussion

3.5.1 Model Estimation

Maximum likelihood estimation was used to estimiatsv likely the odds of the observed

values of the dependent (being an IOF or a coapejanay be predicted from the observed

values of the independents. Table 3.2 providesdablts of the bootstrapped estimation while

Table 3.3 provides the percentage of the correckissified firms. Hosmer-Lemeshow

goodness-of-fit statistic (Pseudd)Rields an average p-value of 0.1877, which ihbighan
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the benchmark for the model as being model fituBseR > 0.05. This indicates that the
model fits the data used in the estimation (90%eftotal observations).

Profitability
For the profitability indicators, the odds-ratio mifit before interest and taxes to total assets
(PTA) was less than one (0,00) and significant at theal 5% level, while the odds-ratio of
material cost to total assetdC) was greater than one (1,368) and significant.

The odds-ratio of th@TA coefficient suggests thateteris paribusan increase of the
PTAvalue by 1 unit increases the estimated oddstlieatirm is a cooperative by 0.000, this
suggest that a dairy processing firm with the hpgbfit ratio is properly not a cooperative.

The odds-ratio of th&1C coefficient reflects thateteris paribusan increase of the
MC value by 1 unit increases the estimated oddsthieatirm is a cooperative by 1.368. This
suggests that a dairy processing firm with high enat costs is more likely to be a
cooperative. The results for profitability and mialecosts are consistent with their theoretical
expectations.

Capital Structure
For the capital financing indicators, the oddserati the total debt to total asseBTA) was
less than one (0.025) and significant, while bdig long-term debt to total equitlPR) and
the current ratio@R) were greater than one, i.e, (1,029) and (1,089, insignificant. The
odds-ratio of thdDTA coefficient suggests thateteris paribusan increase of thBTA value
by 1 unit increases the estimated odds that the iBra cooperative by 0.025. This suggests
that a dairy processing firm with high total dedio is probably not a cooperative. The result
for DTAIs not in line with the priori theoretical expectation.

Operational Efficiency
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Among the operational efficiency indicators, thededatio of the turnover to fixed assets
(FT) was greater than one (1,012) and significant,levitihe odds-ratio of turnover to
inventories (T) was less than one (0,988) and significant.

The odds-ratio oF T suggests thateteris paribusan increase of theT value by 1
unit increases the estimated odds that the firna isooperative by 1.012, i.e., a dairy
processing firm with high turnover to fixed assetnore likely to be a cooperative. The odds-
ratio of the IT suggests thaeteris paribusan increase of th& value by 1 unit increases the
estimated odds that the firm is a cooperative 93®&. i.e. a dairy processing firm with high
turnover to inventories is probably not a coopegratirhe result for FT is inconsistent with its
theoretical expectation whereas the result Ifbris in line with its apriori theoretical
expectation.

Growth Ratio
The growth rate of the non-issued equiys( was less than one (0.988) but insignificant. The
odds-ratio ofEG reflects that, given that the value of every othmticator is fixed, an
increase of theEG value by one unit increases the estimated odds ttiea firm is a
cooperative by 0.988. This suggests that a daggssing firm with a high growth ratio is
more likely not a cooperative. This result is insistent with the theoretical expectation.

Country
The four dummies of German, Belgium, France anthiige are all greater than one, i.e.,
(2.17), (2.07), (2.83), (3.42) respectively, but arsignificant at the critical 5% level. These
insignificant results indicate that the differendestween countries (in terms of taxes and
accounting rules or any other influential facto aot significantly influential in classifying

the firms into cooperative or IOF.

55



Size
The odds-ratio of firm size, as represented byl tassets TA) was greater than one and
significant. The odds-ratio of tHEA suggests thateteris paribusan increase of thEA by 1
unit increases the estimated odds that the firrma operative by 1.294, i.e. cooperatives
ceteris paribushave a larger size than IOFs. This result confithesa priori theoretical
expectation that cooperatives attain a larger tiaa IOFs. This result follows from the fact
that cooperatives are less flexible in determinthg optimal firm size than IOFs, i.e.,
cooperatives have to process the volume of milkveiedd by their members.
This study also investigated the hypothesis tham fsize affects the extent to which the
financial variables distinguish cooperatives fro@Fs. In order to do so, the data was
separated into two subsets, a subset of firms emafld a subset of firms larger than average
sizes. The model in (1) was estimated for each edubad a likelihood ratio test was
performed to test whether the parameters are gignify different between the model of all
the samples and the two separated data groupss(nell and large firms). The hypothesis
was rejected at the 5% critical level implying tHatm size does affect the relationship
between financial variables and firm type. Thigiiig leads us to continue with the results of

our model as presented in Table 3.2.
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Table 3.2: The Average of the Estimations of the Lgistic Model

Variable (Denotation)

Odds-ratio [exg@(5)]

[Effectiveness|{ if = 1— no effect }

p-Value

[Significance]

Constant ¢) 145 0.000
Profitability

Profit ratio (PTA) 0.000 0.000
Material cost ratio(MC) 1.368 0.053
Capital financing

Total debt ratio (DTA) 0.025 0.000
Long term debt ratio (DR) 1.029 0.629
Current ratio (CR) 1.005 0.947
Growth

Growth Ratio 0.988 0.332
Operational efficiency

Turnover to fixed assets (FT) 1.012 0.000
Turnover to inventories (IT) 0.988 0.003
Size factor

Total Assets (TA)/100000 1.294 0.000
Country

Germany 1.166 0.752
Belgium 2.067 0.649
France 2.833 0.137
Ireland 3.417 0.137

Pseudo R(Hosmer and Lemeshow test) = 0.1877.

3.5.2 Validating the Results

The previous results (presented in Table 3.2) shioev results of classifying the dairy

processing firms using financial and performancearatteristics. In this section we

investigate the ability of the logistic model tor@mxtly classify the firms used in the
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bootstrapped estimation (90% of the total obseswatand to validate with the firms which

were not used in the estimation (the remaining Mag®ns).

Table 3.3: Classification and Validation Results

Observed Predicted

Selected cases Unselected cases Total

IOF | Cooperative Percentage IOF | Cooperative Percentag¢ Percentage
correct correct correct

IOF 718 | 40 94.7 84| 9 90.3 94.3
Cooperativg 180 | 87 32.6 16 11 40.7 33.41
Overall - 78.5 79.2 78.6
percentage

Percentage of Correctly Classified Firms
Table 3.3 provides the percentages of correctigsified IOFs and cooperative firms using
the bootstrapped logistic model. The results st bn average 78.5 percent of the selected
sample (90% of the total observations) was cowyedthssified, while 79.2 percent of the
unselected sample (10% of the total observationa$ worrectly classified. The model
performs better when classifying IOFs rather thaoperatives. In total, the model classifies
94.3 percent of the IOFs correctly, while 33.41cpet of the cooperatives were correctly
classified.

The difference in the predictive performance @& thodel may be due to the fact that
cooperatives are more heterogeneous than IOFsfifdreial structure and characteristics of
cooperatives across different European countriesaagely determined by the characteristics
and cultural background of local communities, whsréOFs operating across countries are
publicly traded and have a clearly defined objectie maximize profit. For instance, the
cooperatives in Ireland have 50 percent of thepitah base publicly traded, while the
cooperatives in none of the other countries in sample have any of their capital-base
publicly traded (Harte, 1997). Also, the milk prieystem used by Dutch and Belgian

cooperatives differs from the one used by French@&rman cooperatives. The cooperatives
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in the first group of countries pay a proportiontie¢ price to their milk suppliers relative to
the firm’s performance, while the cooperatives e tsecond group of countries pay a
predetermined and fixed price, which is not reldtethe firms’ performance (Zwanenbexg

al., 1993). Another issue is the cultural charactessbf cooperatives in the different
countries which will reflect on their policy to iast, produce and sell in the international
arena (Ebneth and Theuvsen, 2005). Ebneth and $eeuwund that German and French
cooperatives in particular are less internationatliented than Dutch and Belgian

cooperatives.

Description of the Classified Firms

Describing the statistics of the cooperatives @ids|, which were both correctly and wrongly
classified, allows us to identify the variables ttidifferentiate correctly from wrongly
classified firms. Table 3.4 below describes therexity and wrongly classified firms and
indicates the results of statistical testing (Fjtesf whether the firms are significantly
different at the 1% and 5% critical levels. Thefehénce between the correctly and wrongly
classified cooperatives is significant (at 5%) fme indicators out of nine (i.eRTA MC,
DR, FTandTA) and for four indicatorsRTA, DTA, FTandTA) in case of IOFs. Material cost
and debt ratio are significantly different betwetre correctly and wrongly classified
cooperatives and not for IOFs. The total debt gmificantly different between the correctly

and wrongly classified IOFs and not for cooperative
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Table 3.4: The Characteristics of the Firms Corredy and Wrongly Classified

Variable Mean (Std Dev.)
(Denotation Correctly classified Wrongly classified
|OF Coop |IOF! Coop®
Profitability
Profit (PTA) 0.053 (0.077) -0.0238 (0.074) -0.0831(71)* 0.017 (0.041)*
Material cost (MC) 0.176 (0.404) 0.372 (1.371) 0.085 (0.169) 0.11320)**
Capital financing
Total Debt (DTA) 0.703 (0.202) 0.613 (0.222) 0.602292)** 0.653 (0.155)
Long- term debt 0.785 (3.301) 1.595 (5.949) 0.579 (1.553) 0.43849)*
ratio (DR)
Current ratio (CR) 1.318 (1.314) 1.481 (0.598) 0.40.790) 1.516 (0.1.38)
Operational
efficiency
Fixed Asset 12.75 (22.73) 110.6(285.7) 45.09 (118.3)* 157771
Turnover (FT)
Inventories 46.23 (23.62) 40.46(14.60) 41.69 (17.78) 43.1890%.
turnover (IT)
Equity growth
Equity Growth 1.365 (14.48) 1.511 (7.887) 0.431 (1.688) 0.52%338)
(EG)
Size factor
Total assts/ 0.475 (0.955) 2.75 (4.990) 1.164 (0.955)* 0.43520)*
x100000

1 @ The significant level of the difference betwedre tcorrectly classified IOFs

(cooperatives) with the wrongly classified IOFsdperatives) * at 1%; ** at 5%.

The wrongly classified cooperatives make more prafid have lower material cost,
long-term debt ratios, fixed assets to turnover &ind size than the correctly classified
cooperatives. The wrongly classified IOFs make fas$it, have a higher value of total debt,
a higher value of fixed assets turnover and lafiger size than the correctly classified IOFs.
The implication here is that the cooperatives wtaoh more profitable tend to be smaller in
size and have IomMC, DR andFT, whereas the lower profitable IOFs tend to bedarg size

and have lovwDTA and highFT.
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3.6 Conclusion and Implications

The objective of this study is to analyze the ficiahand performance characteristics that
distinguish European dairy processing cooperatnas I0OFs.

The results show that European dairy processingeratives are different from IOFs
and that cooperatives are more heterogeneous. Giwes are significantly distinguished
from IOFs in terms of profitability, material codptal debt, turnover to fixed assets and
turnover to inventories. On the other hand longatelebt, current and growth ratios were
insignificant in distinguishing dairy cooperativiesm IOFs. The European dairy cooperatives
that were analysed in this study tend to have aiqwofit, a higher material cost, a lower
ratio of total debt to total assets, a higher rafidurnover to fixed assets, a lower ratio of
turnover to inventories and a larger size than IQFe results of the total debt and turnover
to fixed assets contradi@ priori theoretical expectations. None of the country dymm
variables were significant, which indicates thay alfferences in the accounting and tax
system or other country-specific factors do notimggish dairy cooperatives from IOFs.
Cooperatives showed more heterogeneous resuksnms tof the mean value of the indicators
for cooperatives, i.e. higher variance of the J@da used in the empirical analysis than the
IOFs. Moreover, only 33.4 percent of the coopeestiwere classified correctly in comparison
to 94.3 percent of the IOFs. The larger heteroggranong cooperatives complicates their
correct classification based on the estimation ltesiCooperatives across countries have
different traditions, financial characteristic aménagerial attitude, while IOFs seem to have
more homogenous financial characteristics.

These differences between the two types of daioggssing firms have implications
for their flexibility to cope with the challengetiead and to accommodate the effects of the

policy changes in the EU. Since both dairy processiooperatives and IOFs sell dairy
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products and operate under the same competitivkemneonditions, the results of profitability
imply that IOFs produce more profitable productaydn lower costs or higher operational
efficiency.

The issue of higher costs was studied by investigahe influence of the material
cost which includes the payment to the raw milko@&ratives, on average have higher
material costs than IOFs and since milk paymentpr@es the largest part of the material
cost (in the database), higher material cost mighult from the fact that cooperatives pay a
higher price for raw milk and may therefore be eredd by dairy farmers.

The issue of operational efficiency was studied itnyestigating the influence of
turnover to fixed assets and turnover to invensori@ooperatives tend to have a higher ratio
of turnover to fixed assts and a lower ratio ohtwer to inventories. These results suggest
that cooperatives have a better operational effcyiethan I0OFs. In terms of operational
efficiency FT andIT), dairy farmers would prefer a cooperative rathan an IOF.

Cooperatives tend to have a lower ratio of tothitde total assets size than IOFs. This
indicates that the financial position of the co@pees allows them to acquire more debt
capital, if needed, i.e. cooperatives have a grefancial flexibility than I0OFs. This
suggests that dairy cooperatives have a strongdiabposition and are well equipped for
making investments in innovations and new acqoissti

The implications of our results are that coopgestiare, on average less profitable,
pay a higher milk price to farmers, operate mofeciehtly, and have a stronger financial
position than IOFs. Therefore, cooperatives seefhegeipped to deal with the challenges
ahead. Given their financial flexibility and theibility to pay a higher milk price, they may
provide a more important role than IOFs in provigdia soft landing for the expected
abolishment of the quota system and the foreseductien of dairy subsidies. However, it

should be noted that future research could shee gt on the importance of cooperatives
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and IOFs under the future conditions. Additionaights would particularly be needed on
issues such as the internal pricing system, tregrniat organization and differences in access
to financial capital. Also, future research wouleafly benefit from more information on the

dairy processing firms on their degree of speadilan and globalization.
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Abstract

This chapter compares the technical efficiency #mel production technology of dairy
processing cooperatives and investor-owned firm8efgium, Denmark, the Netherlands,
Germany, Ireland and France. Two parametric pradoicfrontiers are estimated for
cooperatives and investor-owned firms separatelychvare used to evaluate the intra- and
inter-type technical efficiency of each firm. Thedels are estimated using accountancy data
from the AMADEUS data base over the years 1995-20RBsults show that dairy
cooperatives have more productive technology, betaverall slightly less efficient than
investor-owned firms. Differences in productionheclogy and technical efficiency of the
cooperatives across countries reflect differenodedal market conditions and characteristics
of the companies. Both cooperatives and investareolw firms are characterized by

decreasing returns to scale. However, the scadp@fation is much larger for cooperatives.

Keywords: Dairy Cooperatives, Technological differenceshtelogical gap
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4.1 Introduction

Evaluating the production efficiency of cooperasivend comparing it with investor-owned
firms is meaningless if fundamental differencesnaein IOF’'s and cooperatives are ignored.
Cooperatives differ in their assumed objectives arghnizational structure from IOFs and
these differences are not independent of theirymioh technology. They are justified by the
dual relationship between the cooperatives and tinembers in comparison to the more
simple relationship between the shareholders agid firm. As for cooperatives, members are
the owners, controlletsand the main (if not the only) user of the coopeea (Sexton &
Iskow, 1988) who seek other objectives rather tlmaximizing the rate of return to equity.
Whereas, within the IOF shareholders are not tkeesusf the firm and are basically interested
in maximizing profit.

The dual objectives of the cooperatives are definatifferent ways in the theoretical
and the empirical literature. Among the membershghberm interests in marketing
cooperative is (i) having a guaranteed access tiahautlets for their outputs and (ii) a
strong competitive position so that members receompetitive payments for their outputs.
Marketing cooperatives are expected to be thewilst put price increases for the supplier of
the farm product on the agenda. Various objectofethe cooperative are suggested in the
literature, such as: service at cost, maximizirggabggregate members’ profit, maximizing the
joint profit of the cooperative firms and the aggate members’ profit (Sobadt al, 2009).

The organizational structure of cooperatives diffieom I0OFs due to the fact that their
objectives and those of its members are more glosigned than the objectives of the
principals (shareholders) and their agents (firmdhe IOF (Bontems & Fulton, 2005). This
alignment of objectives, which incorporate the us&ner and user-controller characteristic
of the cooperatives, shapes the organizationattsirel of the cooperative in the long-run
(Bontems and Fulton, 2005).

The differences in both objectives and organizali@tructure imply that not only the
business model of cooperatives (from entrepreniepeispective) differs from the one of the
IOFs in terms of the trade-offs between revenuecssy cost drivers, volume of investments
and success factor - as suggested by Hamergtesh(2002)- but also in terms of decision

making processes. Cooperatives, which are maingnfted by members, are more risk averse

3 Members, as owners (residual claimants), are edtith the net income generated by the firm andtalsoesidual risk bearers of the firm’'s
net cash flows. While members, as controllers (Haeeesidual right to control), have the rightaty assets that are not assigned to other
parties nor attenuated by law (Chaddad and Cod¥4 )20

4 However, there are examples in the literature wkhobws that this alignment is not perfect. Foranse, with a heterogeneous
membership, non members owners, distributionakbs¢see Carson (1979) and Sexton (1986)).
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and are less likely to launch new ventures, whigjgest less diversification for cooperatives
rather than for IOFs. Therefore, the market orieoaof cooperatives differs from the one of
IOFs, which tends to target the higher risk anchéigvalue added segments of the market.
The cooperatives’ drivers of cost reduction focussimproving members’ income, which
implies that cooperatives are more concerned weithucing operational costs other than costs
related to members’ products. Cooperatives’ invests in new product portfolios are
restricted by the members’ reluctance to engagerisky new revenue streams. The ability of
cooperatives to process the potential capacity tjra# its members is a major determining
factor for investment. The cooperatives succegeifaare the competencies of cooperative to
be sustainably fulfilling the members’ objectivd® a large extent these success factors are
similar to those characterizing IOFs, yet it shobtl kept in mind that the IOFs goals are
more closely linked to profitability. The coopeavat first concern is to process all of its
members’ products and to process and valorise dpisnally. IOFs on the other hand
determine their markets on the basis of profit masing. The size of their operation is
dependent on their market strategy and they areohbged to process a predetermined
quantity.

Different objectives and organizational structurel dhe implications of these, will
also affect the cooperatives production technolagg technical efficiencyis-a-vis the
cooperative. Bontems and Fulton (2005) used agehegpry to argue that the strong
alignment of objectives (members with their coopeed within the cooperatives gives some
advantages to cooperatives’ production efficienegrahe IOFs’. Contrary to argument of
Bontems and Fulton (2005); Oustapassélial. (1998) argued that cooperatives due to their
organizational characteristics which endorse ouepls of members’ inputs are
disadvantaged, and therefore less scale efficiateover, Porte and Scully (1987), Ferrier
and Porter (1991), and Gentzoglanis (1997), algmeat that cooperatives are less scale-
efficient due to higher costs of control when thare many principals having an incentive to
free-ride on others’ efforts. The recognition thatoperatives and I0OF’'s have different
technologies suggests that the common practice anfeiting the cooperative as having an
identical production structure is theoretically tmgnded (Bontems and Fulton, 2005).

The present study uses a parametric frontier approa efficiency measurement to
evaluate and compare the technical efficiency afydeooperatives with that of IOFs. The
chapter aims to estimate a firm type-specific (@vapves and IOFs) production frontier to
statistically test on differences. Firm type-speciproduction frontiers and firm-specific

efficiency parameters allow obtaining intra- andtein type technical efficiency
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measurements. Intra-type technical efficiency im@sl computing the efficiency of a
particular firm’s (of particular type, either coopives or IOFs) relative to the frontier of this
firm’s particular type. This efficiency measuremesteals this firm’s performance relative to
its type’s technology. Inter-firm technical efficiey involves computing the efficiency of that
same firm relative to the frontier of the firm tyfieat represents the best practice. Inter-type
(IE) efficiency is decomposed into intra-type affiecy (IA) and inter-type catch-up (CU)
components, where the CU component reflects thenpiat for improving performance by
adopting the other firm type’s technology. A CU affirm of certain type (for instance
cooperative) lower than one indicates that therteldgy of the other type is better than the
technology of the firm’s own type. The catch-up gament may include differences in
technology across the two types of firms occur frdifierences in the incentives (and
therefore the pace) to adapt and invest in newntdolgies and/or input quality differences
(Oude Lansinlet al, 2001). The empirical application focuses on diaien cooperatives and
IOFs in the dairy processing industry in Belgiurhg tNetherlands, Ireland, Denmark,
Germany and France.

4.2 Econometrics Methodology

The present study uses a parametric frontier appraaefficiency measurement to evaluate
and compare the technical efficiency of dairy caapees with that of IOFs. The parametric
approach to efficiency measurement has been impiedeavidely in several industries. See,
for instance, Schmidt(1986), Lovell and Schmidt@Q8and Bauer(1990) each for an
overview of modelling and estimating the paramefrantier functions in relation to the
efficiency measurement and Battese (1992) for eeyuof application of the parametric (or
stochastic) frontier analysis to technical effiagmrmeasurement in the agricultural sector.
Application of the parametric frontier approachctumparing efficiency of cooperatives and
IOFs has been previously undertaken by Segtaal. (1989), Doucouliagos and Hone (2000),
Singh et al. (2001), Mosheim (2002) In these studies, measuring and comparing the
technical efficiency of both types of firm (cooptva and 10F) is conducted assuming IOF’s

and cooperatives employ the same production teoygol

> See Sobokt al, (2009) for an extended list of literature usedilir techniques while comparing the
performance of cooperatives to IOFs.
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The stochastic frontier production model was presg&nndependently by Aigner,
Lovell and Schmidt (1977) and Meeusen and van deedk (1977). The stochastic frontier
analysis (SFA) has been theoretically and emplyicahplemented on firms of different
industries and sectors (see Coelli, 1995). Meagyrmoduction efficiency allows one to test
competing hypotheses regarding sources of effigiemadifferences in productivity (Farrell,
1957; Lovell and Schmidt, 1988). Moreover, such sneament allows for quantifying the
potential increases in output that might be assediavith an increase in efficiency (Farrell,
1957).

In this chapter, two Translog production fronti¢r®. for cooperatives and IOFs
separately) are estimated using data on threesrgnd one output of dairy processing firms
in the EU. The stochastic frontier model, assumangexponential distribution of the non-

negative random terrg, is expressed as:
Y = f(x,8)e"™ , i=1,..N (1)
WhereYi is the output of the-th dairy firm;x is akx1 vector of the input quantities of th¢h

type of firm; B is a parameter vector. Moreovex, represents the random disturbance term
that is assumed to bhéd. N(0,07). This random termy, ) is incorporated into the model and

is independent of;, . The non-negative random term ) represents technical inefficiency in

production and is assumed to ibed. and exponential distribution. The relationship between

u, and the output oriented technical efficien@¥) is: TE =exptu).

Estimating the two type—specific production frontiers (cooperatwesIOFs) allows
for measuring technical efficiency of the firm relative to the frontier forit€lown type and
(2) the best practice frontier. Using this approach we can measuretehd¢ype catch up
component. Measuring technical efficiency indicates that the bestogrdicintier can either
be the same type of the firm or the other type. Measuring the tatlefiiciency of the firms
relative to the other type’s frontier (if it was the best practice onindicates a potential
improvement in the technical efficiency of any firm of a particular tyben adapting the
other type’s technology. Using terminologies used by Oudeihlares$ al. (2000, 2001), the
first measurement is called intra- type efficiency (i.e. efficiency of the ri@lative to its own
type frontier) , while the second is called inter-type efficiency @féciency of the firm
relative to the best practice frontier). To illustrate these conciets,the case of an IOF
(Figure 4.1):
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The actual output produced by the IOF firm isY, refers to the maximum obtainable
output from the frontier of the firm’s type:

Y, =f,(X,) (2)

While Y", refers to the maximum obtainable output from testipractice frontier:

Y =mad £ (X,), 1. (X)) @)

Figure 4.1 An lllustration of an IOF Produces (Y) Below Both Frontiers.

Y
Coop
Y"| /
IOF
Y’| /
Y
IOF
Xi X
Y: output ; X: input
The intra-type efficiency (I1A) is defined as:
Y.
ML, 0<IA<1 (4)
YII
The inter-type efficiency (IE) is defined as:
IE:4; O<IE<1 5)
Y

|
The catch-up (CU) component is the ratio of outghiiined at the own type frontier and
the output obtained at the best practice frontier:
_Y.
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The relation between these measurements is :

IE=CUXIAS E=SLx I jg=_ (7)
Y'Y Y

The critical point is when CU of any type (i.e. poar IOF) is equal to 1. Firms, of certain
type, with CU = 1 perform better with their own &/pechnology than the other type’s.
While firms, of certain type, with CU<1 perform vear with their own type technology
rather than the other type’s technology and theeefave a potential for technological
improvement.

Figure 4.2 illustrates the four possible situatioascooperative above the IOF'’s
frontier (Coopl), an IOF above the cooperativenfier (IOF2), a cooperative below
both frontiers (Coop2), and an IOF below both frenst (IOF1).

Figure 4.2: Cooperatives and IOFs Represented by Tofrontiers.

v

------ : Cooperative; :10F ; Y: output ; ¥iput

73



4.3 Data and Empirical Model

4.3.1 Data

Panel data on dairy processing firms from six Eaewp countries (Belgium, Denmark,
France, Germany, Ireland and the Netherlands) wseel in this study. These countries are
considered to be the European states that prodhecbulk of the EU cow’s milk. The panel
data cover the period 1995-2005 is obtained fromAENMUS. AMADEUS is a European
financial data base prepared by Bureau van Dijk @mtains more than 5 million private,
cooperative and public companies. The data-baselliscted from reports produced by the
chamber of commerce of the different European ceesitAMADEUS unified the figures of
the financial statements of the different countri@ar sample consists of 1221 observations
among which 861 are IOFs and 360 are cooperatives.

The model distinguishes one output (total turngvényee inputs (material cost,
employment cost, and fixed assets) and a tima@ltvaniable (T). The outputs and inputs are
expressed in Euros of 1996 (base year) by deflatiegmonetary values with their price
indexes (provided by Eurostat).

The dairy plants in these countries are typicallgdpicing more than one product.
However, the available data report total revenues do not distinguish between revenues
from different outputs. Output is measured as topadrating revenue from selling all products
produced by the processing company, deflated by dhentry-specific price index of
consumer prices for milk, cheese and egg.

Fixed asset is measured as the value of physind| lauildings, machinery, and the
non-physical fixed assets: such as the goodwitenda, brands, and market shares. The value
was deflated using the average value of the priwesx of the agricultural gross fixed capital
formation and the price index of the agriculturaahinery and equipment per country.

The data base provides us with an input titledraatérial cost”. This input variable
refers to the cost of purchasing the input matetigfore the processing operation starts. This
input mainly consists of raw milk purchased by tary plant. We used the deflated EC-
index of producer prices of the cows’ milk per coyras the deflator for the material cost.
Labor cost is deflated using the nominal value he# tabor cost index in total industries
(excluding public administration).
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Table 4.1 provides the mean, minimum and maximuinegof turnover, fixed assets,
raw material, and labor. It shows that cooperativage, on average, a higher value of the
output and three inputs than IOFs.

Table 4.1: Descriptive Statistics (Million Euros)

Cooperatives (n=360 ) Investor-owned firms (IOFs)861)
Mean Minimum Maximum Mean Minimum  Maximum
Output 429.26 2.91 5513.82 96.45 2.58 1605.03
Fixed assets 108.30 0.03 2243.13 19.59 0.01 406.47
Raw Material  202.57 0.04 4604.08 7.25 0.03 222.31
Labor 24.85 0.01 742.61 1.12 0.01 24.09

4.3.2 Empirical Model

The type-specific frontier for each type of firnmsthe sample is assumed to follow a Translog

specification:

In(Y;) =5, + Zﬂ. In(x,)+05 > > 5 |n(>§1)|n(x,-t)] +11(T)+05(y,T%) + 05 > )T In(x, )j + (Vi W)

=1 j=1 i=1

Where x, are input quantities at time t, with i = 1 (fixedsets), 2 (raw materials), and 3

(Labour). A time trend T is included in the empaliomodel to account for exogenous

technological change in the estimation. The coigffits of the 3 input§s, i =1,2,3) the
quadratic part of the models , i and j =1,2,3, the time trend ;), its quadratic term,),

and the cross term of the time trend with the isgut, i =1,2,3) are to be estimated.
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4 4 Results

The log-likelihood-test which tests the null hypetgis of no difference in production
technology between IOFs and cooperatives yieldalaevof 68. This implies that the null
hypothesis is rejected at 5%. In what follows, w# eiscuss the parameter estimates and the
estimates of technical efficiency assuming two smgaproduction frontiers for I0Fs and
cooperatives.

Table 4.2 provides the estimation results of the production frontiers. The number
of significant (at 5%) coefficients of the coopéras’ production frontier is six, whereas nine
coefficients were significant at critical 5% level the I0Fs’ production frontier. Only three
parameters (single terms of material cost, labod, the quadratic term of fixed assets) are
significant for both frontiers. The parameter esiies of six terms have opposite signs for the

two frontiers (such as: the time trend).

Table 4.2: Results of Estimation of the Type Speaif Frontiers (p-values in brackets)

Variable Cooperatives Investor-Owned Firms (IOFs)
Constant 12.138 (0.000) 4.979 ( 0.000)

Ln(x1) -0.560 (0.000) -0.105 (0.403)

Ln(x2) -0.536 (0.018) -0.344 (0.049)

Ln(x3) 0.573 (0.004) 0.810 (0.000)

T -0.007 (0.959) 0.382 (0.000)

Ln(x1) Ln(x2)
Ln(x1) Ln(x3)

0.011 (0.550)
-0.020 (0.162)

0.020 (0.164)
-0.036 (0.030)

Ln(x1) T 0.004 ( 0.621) -0.024 (0.000)
Ln(x2) Ln(x3) -0.052 (0.000) 0.004 (0.747)
Ln(x2) T -0.001 (0.915) 0.015 (0.054)
Ln(x3) T -0.009 (0.435) -0.024 (0.001)

% [Ln(x1) Ln(x1)]
% [Ln(x2) Ln(x2)]

% [Ln(x3) Ln(x3)]

Yo T?

0.124 (0.000)
0.086 (0.000)

0.032 (0.248)
-0.001 (0.970)

0.124 (0.000)
-0.002 (0.924)

-0.028 (0.186)
-0.010 (0.052)

x1= fixed assets; x2 = raw material; x3 = labouwd an= time trend

Table 4.3 provides annual mean, maximum and mininaalme of the three different

efficiency measurements across countries and ah&entire sample, (intra-firm (I1A), Catch-

® The result of the log-Likelihood ratio test yieldwalue of (66) in testing the hypothesis of difece in the
production technology of the IOFs with the coopeest with comparable turnover size (i.e. excludimg
cooperatives that are larger than the IOFs). Thidies that the size of the turnover does not dittedifference
between the production technology of IOFs and cadpes.
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Up (CU) and Inter-firm efficiency (IE)). Additioniyl these measurements were presented by

country to investigate any differences across aoest

Table 4.3: Efficiency Scores and Catch-Up Componesit

Cooperatives Investor-owned firms (IOFs) Difference

IAc IEc CUc 1A IE, CU, CUc-CU,

Belgium 0.81 0.81 1 0.78 0.65 0.8166 0.1834
Denmark 0.62 0.62 1 0.75 0.65 0.8593 0.1407
France 0.74 0.74 1 0.80 0.70 0.8580 0.1420
Germany 0.82 0.82 1 0.78 0.67 0.8547 0.1453
Ireland 0.83 0.83 1 0.81 0.58 0.6872 0.3128
Netherlands 0.78 0.78 1 0.72 0.62 0.8094  0.1906
Total (Mean) 0.76 0.76 1 0.79 0.68 0.8142 0.1858

The results in table 3 show that the average iimMmaefficiency score for cooperatives
(IA¢) is lower than intra-firm efficiency score for IOFIA|). This indicates that cooperatives
are, on average, less efficient relative to theindechnology than IOFs. The results across
countries show that cooperatives in Denmark andiderdave a better intra-firm efficiency
than IOFs. Therefore, cooperatives in these camthetter succeed in exploiting their
technology to its full potential than IOFs. It important to indicate, that the efficiency
measurements reflect, not only the efficiency ad pghysical transformation of inputs into
outputs but also implicitly the success of markgtstrategies so as to generate more value
added and output quality differences between coiepanf the same type (cooperative or
|OF).

Additionally, the results in Table 4.3 show that, average, the catch-up component
of cooperatives (Ck) equals one whereas the catch-up component of QEp) is on
average approximately equal to 0.8. The differelnewveen the two catch-up components
(CUc and CU) is on average equal to 0.1858. This result indsdhe superiority of the
cooperatives’ technology over the I0OFs technoldldye difference is attributable to a better
technology of the physical transformation of inpute® outputs and to quality differences and
differences in the success of marketing stratelgeeeeen IOFs and cooperatives. However,

the difference between the catch-up components @id CU) differs across countries. For
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example, Denmark, has the lowest value of the miffee in catch up components between
IOFs and cooperatives (0.1407). This suggests ttmatsuperiority of the cooperatives’
technology over that of the I0Fs is less apparmemeéanmark. Ireland has the highest value of
the difference in catch-up component (0.3128), satigg that the cooperatives’ technology
is the most superior to the IOFs’ technology irs ttountry.

The difference in catch-up component between IQfescaoperatives across countries
is explained by cross-country differences in thecfiaracteristics of cooperatives/IOFs and
(i) market conditions for cooperatives/IOFs. Ancegtion is the results in Denmark, which
requires analyzing the characteristics of Danigimdi dairy market and the degree of
production specialty of the Danish IOFs.

(i) The characteristics of the cooperatives difieross countries in terms of their financial
structure (partially traded in the public marketrmt), market orientation and membership
(targeting international markets or not). The ddfeces in the financial structure of
cooperatives refer to the level of control and omshg of members of the cooperative. For
instance, cooperatives in Ireland can trade abaift df their equity in the stock market,
which implies more diversity in the sources of talp{Edwardet al, 2007). This, relative
diversified source of capital for the Irish coopiares’, in addition to the characteristics of the
Irish dairy sector, may explain the large differemt the catch up components of cooperatives
and IOFs for Ireland. The differences in the marnkeéntation of the cooperatives across
countries refer to whether the cooperative is tamge international markets or not.
Cooperatives in Denmark (which exports around 2f3the total milk production), the
Netherlands, and Belgium are found to target im@onal markets more than French and
German cooperatives (Ebneth & Theuvsen, 2005). Trish cooperatives are mainly
exporting their production to the UK, which is encaged by the geographical location and
the strong UK pound relative to the Euro.

(i) The local market conditions for cooperativesfer mainly to the cooperatives’
market share which reflects the degree of competiBss in the local market and the
opportunity to exercise market power. As an exampftee large cooperative in Denmark
produces more than 90% of Danish milk productiohemas there are more than 10 other
small cooperatives which handle around 6% of Damslk production. This leaves the

Danish I0Fs to process less than 3% of the totalighbamilk production (Danish dairy

" Termed as public limited companies (PLC). The .60t obliged to take in more milk of members emn
membership (Harte, 1997).
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board). The large proportion of the processed milk bgperative (around 97% - the largest
in Europe) reflects that the majority of the Danfahmers are cooperative oriented and that
Danish 1I0Fs must be highly specialized with loyaktomers. The characteristics of the
Danish market suggest that the countervailing pavferooperatives is working and that the
dairy market is mainly exploited by cooperativesich leaves no (or little) margin for any
further cooperative exploitation. The situationtb&é dairy processing industry in Ireland,
however, is largely fragmented and dominated bgethelatively not so large cooperatites
The Irish cooperatives have weak incentives to alisete and they achieve efficiency by co-
processing arrangement and milk-sharing arrangesmexther than by expanding revenue
areas. The lIrish dairy sector is not fully explditnd has potential to improve cooperatives’
share of the dairy processing sector (Edwatrdl, 2007). In the Netherlands, there are two
large cooperatives (presently merged into a siogle), processing about 85% of the total
milk production in the Netherlands, whereas thmealscooperatives account for another 6%
of total Dutch milk production (Productschap Zujvélhe German and French cooperatives
account for less than 60% and 40% of the localydaiarket, respectively (Productschap
Zuivel)™.

To further analyze the results, we compare the murabd the characteristics of the
firms with catch up component equal to one to thesle catch up component lower than one
in Table 4.4.

Only one cooperative (of the 360 cooperatives) dastch up value less than one,
whereas, only seven IOFs (of the 861 IOFs) havateheup value equal to one. These seven
IOFs have, on average, a higher turnover, fixe@tasand raw materials but lower use of
labor than the other IOFs. Also, these seven IGHv& hon average a higher efficiency score
(0.87) than the other I0Fs (0.79). Whereas, thglsinooperative (with CtJ<1) does not
appear to have different characteristics (in teohwalue of output and inputs) than the
average characteristics of the other cooperatiweth (CUc =1). The intra-firm efficiency
score of cooperatives (A of the only cooperative with G4k1 is equal to 0.86 and is higher
than the average value of the intra-cooperativdiiaicy score (0.76), of the other

cooperatives (with Ckk1).

® These figures are estimated based on data avaabfwww.mejeri.dk).

® When compared to the large cooperatives in Denrmiadkthe Netherlands.

9 The cooperatives’ market share per country isrediéom largest: DK, NL, Ire, B, D, Fr. (based on
estimation based on data from (www.prodzuivel.nl)
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Table 4.4: The Characteristics of the Firms with Diferent Values of the Catch-Up

Item (average) Cooperatives Investors Owned Firms
Million Euros CUc =1 Cl- <1 CU =1 CUuc<1
Number of firms 359 1 7 854
Turnover 430.38 450.73 155.57 95.96
Fixed assets 108.43 100.09 9.75 19.67
Raw Material 203.13 187.79 29.97 7.07
Labor 24.92 30.36 0.93 1.12
Intra-Firm Efficiency 0.76 0.86 0.87 0.79

Almost 100 per cent of the cooperatives have aheagpcvalue of one, whereas around 99
per cent of the IOFs have a catch-up value lesa thh&e. These results show that the
technology of relatively small IOFs (in terms ofrtaver) is dominated by the technology of
the cooperatives. The IOFs with a catch-up termllsmidnan one have a relatively high value
of both fixed assets and labor compared to thers®Es with a catch-up term equal to one.
This relatively high value of fixed assets and labbthe small IOF may be due to their high
costs in producing a limited quantity of speciadizeutput from a relatively small quantity of
raw materials. From these results, it may be sugdabat small IOFs, in order to improve
their technical efficiency and to prevent losses thuinadequate organization adapt strategies
which either reduce the use of both fixed assatdawor or increase the level of output.

The differences in Intra-firm Efficiency (IA) comf that IOFs have different internal
incentives and are focused on other market segntéars IOFs. The cooperatives first
intention is to collect and processes the membamsie production while I0Fs draw their
incentives from collecting and processing the myiiantity that maximizes shareholder value.
As a result, IOFs’ are inclined to target differemarket segments than the cooperatives. The
high value-added segment of the market requirels gignlity in production, packaging and
marketing, while quantities will be much lower th@incoops, which explains the relatively
high value of fixed assets to total output of thealt and less efficient IOFs. Second, targeting
the value added segment of the market requireslyhghilled and specialized labor and
management, which explains the relatively high gadtilabor to total output of the small and
the lower inter-firm (overall) efficiency of IOF§.he management team in the cooperative,
however, is required to meet members’ demands bgessing their entire production while
paying them (for providing the raw material) a Idegn competitive price.
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Studying the differences of the output elastisitietween the firms with CU equal to
unity and those with CU less than unity provideslitoihal information on the impact of
increases in input on the quantity of output. Tabeprovides the average value of the output
elasticities of cooperatives and IOFs and the pejaltesting whether the elasticity is
statistically significantly different from zero. €houtput elasticities of the firms (of both

types) with catch-up equal to one are differentrfithe firms with catch-up less than unity.

Table 4.5: Output and Scale Elasticities (p-Values Brackets)

Output Cooperatives Investor-owned firms (IOFs)
elasticity of CUc =1 CUc<1 Cu =1 CuU <1
(p-value)™* N=359 n=1 n=7 n=854

Fixed assets 0.569 (0.000)  0.135 0.629 0.593(0.00)
Raw Material -0.102 (0.001) -0.114 0.056 0.034306)1
Labor 0.071 (0.013) 0.100 -0.017 0.022(0.359)
Time -0.037 (0.005)  -0.0459 -0.021 -0.012 (0.194)
Elasticity of

scale 0.623 (0.020) 0.121 0.668 0.646 (0.028)

The results, presented in table 5, show that theubelasticity of fixed assets (which
includes brand value) has the highest value (ifgan®d with output elasticity in terms of the
other inputs and time trend). Therefore, this tnffixed assets) is important for both I0Fs
and cooperatives. However, fixed assets is mor@itapt to IOFs (with Ci= 1 and Cy<1)
than cooperatives (with GlU= 1 and CWY <1). The output elasticity of fixed assets is
significantly different from zero for cooperativesth CUc = 1 and the IOFs with Gl 1.

The output elasticity of raw materials is negatioe cooperatives and is significantly
different from zero at the critical 5% level foretltooperatives with catch-up component
equal to one, while it is insignificant and positifor IOFs. This difference indicates that an
increase in the quantity of raw materials (whichmainly raw milk) decreases output of
cooperatives while it increases output of IOFs. TdiEference is explained by the
cooperative’s obligation to process the entire pobidn of its members, adding to that the

incentive given by the common agricultural policCAP) allowing dairy processing

1 We evaluated the p-value of the elasticities iogadly interpreting the first order effects asstiaities,
because the input variables were normalized by gemmetric means prior to estimating the sametifeon
model. The hypothesis testing with respect to tastieity of scale is simple since by definitionsta linear
combination of parameters that have been estinfhtedsing Oaxaca’s decompaosition).
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companies to produce low value added commoditigsirfgentories (e.g. butter, milk
powder). However, in order to explain the negatmatput elasticity of materials for
cooperatives, more information on quality differemcmf materials and the composition of
output is needed. This result may suggest thath@) quality of raw milk provided to
cooperatives is worse than the quality providetQbs (leading to a lower supply response),
(i) that the production technology of cooperativesover-used due to their obligation to
process all members milk, or (iii) the value of th& materials is more costly to cooperatives
than to 10Fs.

The output elasticity of labor is positive and ighter for cooperatives than for IOFs.
It has a negative value for IOFs with catch-up comgmt equal to unity. Moreover, the output
elasticity of labor is significantly different frommero only for cooperatives with catch-up
component equal to unity. The high value of thepattelasticity of cooperatives indicates
that labor is more important to cooperatives tlalOtFs in producing output. The importance
of labor to cooperatives (when compared to IOFsy sugygest cooperatives aim to reduce all
other operational cost (in order to pay the higlpeste for raw materials), which implies to
have few but highly qualified labor. Additionallihe value of the output elasticity in terms
of labor is negative for the seven IOFs with catphcomponent that equals unity, this implies
that as labor increases the output decreasesdse lOFs.

Also, technical change of cooperatives and IORs®eative, which indicates that, the
technology of dairy processing firms on averages gebrse over time, although not with
equal speed for cooperatives and IOFs. The coapesatechnology gets worse over time
more quickly than the IOFs technology. Also, IOFghwa catch-up component less than
unity(CU;<1) have the lowest technical regress, implying thase I0Fs (although not highly
efficient and using inferior technology) are relaty better off.

Finally, results in Table 4.5 show that firms ofthbotypes have production
technologies that are characterized by decreasatgrns to scale. The cooperatives’
technology is facing a more pronounced degree ofedsing returns to scale than IOFs’.
Furthermore, results show that I0Fs with catch-ammonent equal to unity (GEL) have
the lowest degree of decreasing returns to scdies. finding implies that an increase in the
size of operation has a more positive effect onsl@her than cooperatives, and may be a
direct consequence of the larger size of cooperatiand their obligation to process all

members’ milk.
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4.5 Conclusions

This study contributes to the literature in usiwg different frontiers to compare and measure
the technical efficiency and production technoledylairy processing cooperatives and I0Fs
in six European countries. The methodological apginauses a different frontier for each type
of firm, allowing for measuring technical efficignof the firm with respect to both: its own
type frontier (intra-type efficiency) and the framtof the other type (inter-type efficiency),
and the difference between the two frontiers (cagghcomponent). The cooperatives, on
average have a lower intra-type efficiency thandQHowever, the cooperatives, on average
have a higher catch-up component and a higher -ipper efficiency than IOFs. The
superiority of the cooperatives in their inter-tygiiciency measurement reflects, in addition
to the physical productivity, the marketing efficgy as a result of normalizing the outputs
and inputs, of cooperatives and IOFs, with the sprioe indices.

The catch-up term differs across countries. Thisexplained by differences in
cooperatives characteristics and market conditidmchv imply differences in the internal
incentives. In Ireland the superiority of the co@tizes’ technology compared to IOFs is the
highest which is explained by the fact that Irigioperatives legal entity is that of a public
limited company, by the fragmented nature of tighlprocessing sector and by the proximity
to the British market. Seven IOFs are the exceptiones with catch up component equal to
unity. They have a larger turnover and quantityasé materials, and smaller fixed assets and
labor than the other IOFs. Moreover, these sevdrsli@e not only the most efficient if
compared to their own technology, they also haeehighest output elasticities in terms of
fixed assets and raw material and the least daogea®turning to scale production
technology. Other IOFs would benefit from reviegvthe characteristics of these seven I0OFs
and improving their own technical efficiency witbspect to the technology of the IOFs and
the technology of the cooperatives. The cooperstiseperiority has a strong impact on the
future dairy market structure, i.e. cooperativesy nmerease their market share in the near
future at the cost of IOFs. In Denmark, cooperatiaready account for 97 percent of the
total milk production.

Future research would benefit from data on the asiipn of outputs in the dairy
processing firms analyzed in this study. Having timformation would allow for a better
representation of heterogeneity attributable tgpoutomposition. At present, the currently

available data do not allow for investigating thAso, future research should focus on
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analyzing the socio-economic and environmental ofactthat explain differences in

inefficiency between dairy processing companies.
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Abstract

Relevant performance measurements should condideifiim’s objectives. Cooperatives
objectives differ from investors owned firms. Thiexquires different tools to measure their
performance. Typically, the performance of coopeeast and investor-owned firms is
compared using the same approach. We compare tf@mance of dairy cooperative and
investor-owned firm in major European dairy proahigctountries implementing a traditional
input oriented approach viewing both types of firass cost minimisers, and an alternative
approach using two hyperbolic models to considee thbjectives of cooperatives.
Cooperatives’ performance differs across the twor@gches from being out performed by
investor-owned firms using the traditional approachoutperforming them when using an

approach that is in line with the cooperatives'eatiye.

Keywords: Input-oriented technical efficiency, overall effiocy hyperbolic efficiency,
cooperative model, IOF model.
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5.1Introduction

Dairy cooperatives in Europe have played an immontale in the dairy processing sector. In
major dairy producing-countries, such as Denmdmi ,Netherlands and Ireland, cooperatives
process more than 85% of the total milk productfglan Bekkum, 1997). However, the
performance of the cooperative and their abilityfuoction efficiently in competitive and
global markets in comparison to the investor-owrieths have been long debated in
literature (see: Sobadt al, 2009). The debate has been intensified due jorrtrands in the
past few decades such as globalization, change®lated policies, international trade
liberalization and treaties, and changes in conssinfgeferences (Sobobt al, 2009).
Recently, due to the expected abolishment of thetagsystem in 2015 and the current
financial crisis, the debates are intensified adbmpetitive strength of the cooperatives and
IOFs, and cooperatives are argued to have morabseitand sustainable organizational
structure than IOFs (Van Campen, 2009).

Cooperatives are not easily defined (Hind, 1999 do not have a standard ownership
structure like IOFs (Chaddad and Cook, 2004 ). Hamethere is a general consensus in the
literature that cooperatives are generally seamsascontrolled, user-owned and user-benefit
oriented firms (Sobotet al, 2009). In the case of dairy cooperatives, thipleasis on
members’ control, ownership and benefit to membgrseflected in the milk payment to
members which includes, in addition to milk prica, proportion of the dividends
(Zwanenberget al, 1993). The members’ role and objective in themperatives is a major
reason for debating the argument and empiricalrigglthat cooperatives are technically and
economically inefficient when compared to the IOFflose who advocate cooperatives
model reject this argument and demand a differpptaach to evaluate the performance of
the cooperatives empirically. For instance, VankDgnd Klep (2005) argued that
cooperatives have double objectives; one of wisdio ibenefit members while the other is to
healthily function in the competitive market. Additally, the members’ control on the
cooperatives investment decisions, makes the catipes less willing to be involved in
risky ventures and therefore more immune to copé wolicy changes (Soboét al, in
progress) or economical crises (Van Campen, 2009% argued, on one hand, that the
cooperatives are more beneficial to farmers andutred development than profit maximizing
IOFs (Chavez, 2003). On the other hand, Hind (1298yed that the control and ownership
of members of the cooperative cause cooperativebetdess oriented to value added

production, less efficient in input use (especiatgmbers’ product) and more focused on
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exploiting economies of scale. Hence, cooperataresargued to be less technical, scale and
cost efficient.

Theoretically, both arguments of those who adwwdhe cooperative form of firms
and those who criticize it, are defendable but lyaddsputed. However, empirically- as far as
we know- there is no concrete evidence of any efafguments neither for such comparison
in general nor for the European dairy cooperatimesomparison to their IOFs counterpart in
particular(see: Sobadt al, 2009).

In this study, using Data Envelopment Analysis (DE#e first analyze technical,
scale and allocative efficiency of dairy processiirgis using the traditional efficiency
technigues. Second we use a hyperbolic approadaity cooperatives and IOFs with a
special emphasis on the role of raw materials (lpamlk deliveries by the farmers) in two
models. The first model, measures the hyperbothrieal efficiency of the firms, assuming
they expand output and contract materials and oimauts simultaneously. The second
model, measures the hyperbolic technical efficieoicthe firms assuming they expand both
output and materials and contract the other inpltsese two hyperbolic measurements
provide us with alternative approaches to evaltteggechnical efficiency taking into account
the cooperative’s general objective to serve therésts of its members as the major (if not
the only) suppliers of materials. Subsequently,use bootstrapping technique to allow for
statistical inference.

This chapter uses Data Envelopment Analysis (DBAdlined in Fareet al. (1994). This
method was used by many authors to evaluate andotopare the performance of
cooperatives to IOFs, such as Doucouliagos and K_O@0); Singhet al. (2001) and Boyle
(2004). However, this study contributes to therditere by addressing the nature of the
cooperative which aims to serve its members, wigctione in two ways. First, this study
provides the first empirical comparison of the t@chl, scale and allocative efficiency of
European dairy cooperatives and IOFs. The resulttarge IOFs and cooperatives are
presented in more detail. Second, this chaptereptesan alternative approach to measuring
technical and scale efficiency of cooperatives #halicitly, i.e. an approach that is in line
with the different objectives of cooperatives var$OFs.

The remainder of the chapter is presented as fslldwe next section presents the DEA
models. This is followed by a discussion of theadaftthe dairy processing firms. In section
four we present the results of the DEA models. €haclusion is provided in the fifth

section.
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5.2DEA Models for Modeling Efficiency of Firms

The performance of dairy cooperatives in comparispnOFs has been studied by others
using DEA. Doucouliagos and Hone (2000) used DEAgsess the technical efficiency of
Australian dairy processing firms using data over period 1969-1996. Their results show a
modest technical progress and indicate some coemneegin productivity levels across
regions. They conclude that the Australian daigtaeis operating at a high level of technical
efficiency. Singh,et al(2001) applied DEA to compare the performance o thairy
cooperatives to the private sector in India. Thegyatuded that cooperatives are more cost
efficient than IOFs. Boyle (2004) investigated theonomic efficiency of lIrish dairy
cooperatives over the period 1961-1987. He arghaddooperatives are not efficient for two
reasons: (a) cooperatives suffer from technicalffimency because of principal-agent
problems and allocation inefficiency due to horizwoblems; (b) cooperatives prices for raw
milk are inefficient. Each of the above studiesduiee same approach on cooperatives and
IOFs to measure and compare their performance.

In this study we use two different approaches talwate the performance of the
cooperatives. The first is the traditional, measyrihe overall efficiency of the firms and
decomposing its input oriented technical, scale aldcative efficiency. The traditional
approach views the firms as cost minimisers andriggthe different nature of cooperatives
and IOFs. The second is the alternative approasgasuring technical efficiency of the firms,
assuming that firms expand output(s) and mateaats simultaneously contract other inputs

with equal proportions.

5.2.1 Traditional Efficiency Approach and Models

In this approach we measure the input-orientednieah scale and allocative efficiency. The
models view the cooperatives and the IOFs as casimzing firms, in which all inputs
(including the materials) are being contracted.

The input-oriented technical efficiency, in whiatputs and materials are contracted
while keeping output at fixed level, is expected e higher for IOFs than for the
cooperatives. For the IOFs, as owners are solegrasted in profit, materials (mainly raw
milk) are considered to be a regular input, whilatenials for the cooperatives are more
complex and are not viewed as simply an input sitheesuppliers of raw milk are themselves

the owners. The owners of the cooperatives, thelgup of raw milk, aim to maximize their

92



return by obtaining a high payment for raw materiahile at the same time- like other firms-
want cost minimization for all other inputs and qguotion factors. Therefore, the cooperatives
are expected to have a lower value of the inpugrpeid technical efficiency.

The scale efficiency of the cooperatives is expktbebe lower than that of the IOFs.
The cooperatives are not totally free in chooshmgrtscale of operations, by default they are
obliged to process and matkall members’ production. IOFs on the other handoskeothe
optimal scale to process the quantity of matehat maximizes their profit.

The average allocative efficiency of the coopeerstiis expected to be lower than of
the IOFs. cooperatives are not assumed to be praftimizers or cost minimizers; instead,
they aim to minimize a different objective functimhich aims to pay a higher milk price than
the 10Fs, in addition to minimizing all other castnd since IOFs are profit maximizers,
hence cost minimisers as well, they are expectedaie® a higher value of the allocative
efficiency (equal to one), while cooperatives, lasytare not cost minimisers for their raw
material, are expected to have lower allocativeeieficy than IOFs.

Before representing the linear programming neededdasure the traditional models,
to measure the input-oriented technical efficieaogl scale and allocative efficiencies, it is
necessary to introduce some notations. Consifiemahat uses a vector of inputs) @nd a
vector of raw materialng) to produce a vector of outpu) (

The DEA input-oriented model to measure the tediratficiency of firmsi, i=1,...,N,
which produces one output using three inputs inomdhe raw material is calculated form

the following non-linear program:

MiN @,
@A

-V, +YA =0,
gm —MA =0,
@ — XA =0,
N1A =1,
A=0,

(1)

Whereg, . is the overall technical efficiency sco(g[1[0]1]) for the i th firm,Y is the(1xN)

vector of observed outpu¥) is the(1xN) of observed use of raw materiAls the matrix of
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observed inputs amt is a(Nx1) vector of intensity variables (firm weights). Thenstraint
N1 A =1(with N1lbeing anNx1 vector of ones) implies the sum of the lambdas ksqoiae
and allows for a variable return to scaMR§ technology. Here, the overall technical
efficiency measures the minimum proportional carttom in observed inputsx) and raw
material (n) subject to the constraints imposed by the obsemputs and the technology.
This is illustrated in Figure 5.1 line (1).

To measure the scale efficiency for the two modélsve, we modify both models to
exclude the constraittl' A =1". This will produceg,,.- input oriented technical efficiency
assuming constant return to scale- which will bedu® measure scale efficiency (SE), which

equals& .

Crs

The cost efficiency is computed by solving the L&del (2):

min - w, % + w,,m
A%, my

St

-V +YA=20
X, —XA=0
m-MA=0
NIA=1
120

wherem and % denote material cost and other inputs quantitespectively, of théth firm

that minimize the cost given the input priceg | and raw material pricesn(,). The overall

efficiency is defined as the ratio of actual to mmom cost:.OE (i) = c, , whereC, is the

actual cost defined asv x. +w_m) andC, is the minimum cost which is obtained by
solving model (2).

The overall efficiencyOE of the dairy processing firm is calculated asdwiing:
OFE, =TE x SE x AE, (3)
In which TE is input oriented technical efficiency assumingiafale return to scaleSE is

the scale efficiency andE is the allocative efficiency of the firm (i).

2 \We don’t write down the models of the constant return to scale here to avoid repetition.
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5.2.2 Alternative Efficiency Approach and Hyperbolc Models to Incorporate the Nature

of the Cooperatives

In this alternative approach we consider two hypkecbmodels. In the first model, we
measure the hyperbolic technical efficiency congndethe firm radially expands output and
radially contracts inputs and materials simultars&pwith equal proportions; this is presented
in model 4 which is illustrated in Figure 5.1 withe (4). In the second model, we measure
the hyperbolic technical efficiency consideringaspect of the cooperatives which aims, not
only to expand the total turnover, but also malgriavhile contracting all other input
simultaneously with equal proportions (see modellbthe first model (model 4), we view
each firm (of both types) as an IOF, while in tkead model (model 5), we view each firm
(of both types) as a cooperative. In the rest wf thapter, we will use the term “IOF model”
when referring to model 4 and “cooperative modefew referring to model 5
Our expectation is that, on average, the coopemtwill score lower with the first

hyperbolic technical efficiency model rather thaithwthe second one. This is due to the
nature of the cooperatives which is assumed to miagithe revenue of the milk delivered by

its members (raw milk which makes up the major parhaterials).

may - (gy') DU A7) )

st:

gy +YA =20

¢tm -MA=0

WX -XA=20 (4)
NIA=1

A=0

The technical efficiency in which inputs) (are contracted and both outpyt &nd raw
material () are simultaneously expanded is measured in thparative model (5) and
illustrated in Figure 5.1 with line (5). Techniaficiency is expected to be higher for

cooperatives rather than for IOFs.
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maxs: (Sy';9m ) DP(AX') }

7,1

St:

- N +YA=0

~9m +MA =0

I = X120 )
NI A =1

120

Figure 5.1 illustrates the three models (the trad#tl and the two alternative ones),
that are applied to both types of firms. For sifigation, we use two dimensions: outpyij (
and materialsr{). Firm (@) can be either a cooperative or an IOF. Lineiflfigure 5.1
illustrates the traditional situation where matersacontracted while output is held fixed.
Lines (4) and (5) illustrate the two hyperbolic retsj where line (4) in Figure 5.1 presents
the situation where materials is contracted whilgoat is expanded, and line (5) in Figure 5.1
presents the situation where material and outprteapanded. Given the assumed objective
of cooperatives to pay a high price for inputs \deied by their members (materials), the
cooperatives are expected to be located furthéraaight corner, while IOFs are expected to

be located left upper corner in Figure 5.1.
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Figure 5.1: The Direction of the Different Models.

Y: total turnover, M: material cost

5.2.3 Bootstrapping Method

The bootstrap method is an established statistiesampling method used to perform
inference in complex problems. If the data genegaprocess (DGP) characterises the true
data generation well and is mimicked in the resamgpimulation, then the bootstrap method
is well-performed in validating statistical infex@n The bootstrap is mainly to approximate
the sampling distribution of the estimator (in tbtady: input-oriented, hyperbolic and scale
efficiencies). To approximate this sampling digitibn we use the empirical distribution of
the resampled estimate, which is obtained fromMoate Carlo resampling distribution of
the estimation procedure (in this case the DEAypdR&d re-samples. which are obtained
from an estimate of the DGP, are used in the etthmgrocedure to produce repeated
estimates (Lothgren and Tambour, 1999).

In this study, we use the bootstrapping method essiggl by Simar and Wilson (2007) to
avoid sample biases of the technical and hyperlafliciency measurements, and we use the
bootstrapping approach in Lothgren and Tambour 198 correct for data biases when
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measuring scale efficiencies. We ubkll-percentile intervals based on differences to
construct 95% confidence interval for input-orightend hyperbolic technical efficiency and
scale efficiency.

5.3Data

Data on dairy processing firms in six European toes (Belgium, Denmark, France,
Germany, Ireland and the Netherlands) covering/éiae 2004 come from AMADEUS The
data set used for estimation consists of 133 fiemeng which 90 are IOFs and 43 are
cooperatives.

The model distinguishes one output (total turnowar)l three inputs (fixed assets,
material cost and employment cost). The outputsiapdts are expressed in Euros of 1996
(base year) by deflating the monetary values WithrtTorngvist price indexes (Coeét al,
2005).

The dairy plants in these countries are typicallgdpicing more than one product.
However, the only relevant output available in ttega set is the total turnover. This output
represents the total operating revenue from sebiihgproducts produced by the processing
company. Turnover (output) is deflated using thantoes harmonized index of consumer
prices for milk, cheese and egg.

Fixed asset is measured as the value of physicat &sich as land, buildings and
machinery, and the non-physical fixed assets sad¢heagoodwill, patents, brands and market
shares. The value was deflated using the averdge wvthe prices index of the agricultural
gross fixed capital formation and the price indéxhe agricultural machinery and equipment
per country.

The AMADEUS data base includes material cost, céifig the cost of purchasing the
input materials before the processing operatiorisst&his input mainly consists of raw milk
purchased by the dairy plant. We used the deflget@dndex of producer prices of the cows’
milk per country as the deflator for the materia$tc Labor cost is deflated using the nominal
value of the labor cost index in total industriegdluding public administration).

The price indexes vary over the years and thereéiftecountries but not over the firms or

over their type, implying differences in the comitios of inputs and output or quality

3 AMADEUS is a European financial data base prepaseBureau van Dijk and contains more than 5 million
private, cooperative and public companies. The-date is collected from reports produced by thenttea of
commerce of the different European countries. AMAIZEuUnified the figures of the financial statemenftthe
different countries.
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differences are reflected in the quantity (Cox aNdhlgenant, 1986). Additionally, the
guantities also reflect differences in prices & groduction factors between the two types of
firms; a higher the milk payment implies a highaagtity of materials.

Table 5.1 provides the means and standard devsatdnturnover, fixed assets, raw
material, labor and prices. It shows that coopeeathave, on average, a higher average value

of the output and the three inputs than IOFs.

Table 5.1: Description of the Data

Variable Dimension Mean (n) Standard deviation
Type IOFs (90) Cooperatives(43)OFs cooperatives
Quantities

Output (turnover)  TEuros 14.37 49.04 47.21110.39
Fixed assets §Euros 2.40 9.67 580 27.36
Materials 10Euros 9.64 34.64 497 94.92
Labor 16 Euros 0.28 1.05 0.66 1,52
Prices
Output (turnover) 1996=100 91.83
Fixed assets 1996=100 87.54 --
Materials 1996=100 128.59 --
Labor 1996=100 113.14 -
5.4Results

The results of the DEA models and the bootstrappiegsures all were obtained using the
package FEAR (Wilson, 2008). Section 4.1 presdrgseasults of the traditional approach and

Section 4.2 presents the alterative approach afbehyperbolic models.

5.4.1 Results of the Traditional Approach

Results in Table 5.2 show that IOFs, on average nasre technically, scale and allocative
efficient than cooperatives, hence, more overdltieht. The cooperatives are technically
less efficient when compared to IOFs, cooperataresslightly less scale efficient than I0OFs,
and cooperatives are less allocatively efficieanthOFs. Using the traditional approach, in
which firms are considered to minimize cost (anditext the quantity of materials),

cooperatives are out-performed by IOFs in theihmézal, scale and allocative efficiencies.
Treating the material as an input, which has torii@mized, provides us with an expected

lower performance of the cooperatives. On avertdgeinput oriented technical efficiency of
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the IOFs is more than 50 percent higher than treeadrthe cooperatives. The results of the
technical efficiency also reflect differences inr fexample prices paid for raw materials
between cooperatives and the IOFs, where coopesatsvexpected to pay higher total price.
On average, the scale efficiency of the IOFs, usimgtraditional approach, is 10 percent
higher than the one of the cooperatives. This diffee in scale efficiency suggests that
cooperatives are operating on a less optimal siae tOFs. This finding may be due to the
fact that cooperatives are more restricted in cimgotheir optimal size due to their obligation
to process all what members provide to the coopesatOn average, the allocative efficiency
of the IOFs is 20 percent higher than the one ef ¢bhoperatives. This difference of the
allocative efficiency suggests that the cooperatigee less successful in minimizing costs
than I0Fs (as assumed to be more of profit oriefitets). The latter finding suggests that
cooperatives may have another objective rather thismizing costs, cooperatives may be
more interested in paying a high milk price to tHarmers.

These results do confirm the hypothetical expemtati of the cooperatives
performance when compared to the IOFs. The difte¥enf the technical and scale
efficiencies between the cooperatives and |IOFstestically significant as their confidence
intervals do not overlap. Therefore, the overalifggenance of the cooperatives using the

traditional model is lower than the I0OFs over #licgency.

Table 5.2: Overall Efficiency and its Decompositiorfor Cooperatives and I0Fs (95%
Confidence Interval in Parentheses)

Technical Scale efficiency Allocative Overall
efficiency efficiency efficiency
Coops 0.428 (0.29-0.54) 0.769 (0.71-0.77)  0.416 0.137
IOFs 0.642 (0.52-0.71) 0.849 (0.79-0.85)  0.582 0.317

5.4.2 Results of the Alternative Approaches

Table 5.3 presents the results of the two hypectadficiency models (i.e. the IOF model and
the cooperative model). The IOF model expands asitpod contracts materials along with
other inputs, whereas the cooperative model expaatisuts and materials and contracts the
use of other inputs.

Results of the IOF model in Table 5.3 show thatpevatives score, on average, 1.659
which says that cooperatives can increase thepubwith 65.9 percent and contract their
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inputs (including materials) by(](—165c

)*100 =) 39.7 percent in order to end up at the

frontier IOFs and cooperatives have in common. TDEs, on the other hand, scored on
average 1.430 in the IOF model (model 4), whichsghgt the IOFs can expand their output
with 43 percent and contract their inputs with 3petcent in order to end up at the frontier
IOFs and cooperatives have in common.

cooperatives score slightly higher in the coopeeatnodel (model 5) than the IOF

model with 1.638, which says that cooperatives @araverage expand output and materials

by 63,8 percent and decrease the use of inputsu(Brg materials) by (l—Fl?JE)*lOO =)

39.0 percent efficient in contracting their inpek¢luding materials). The I0Fs score worse in
the cooperative model rather than in the IOF medti 1,647, which implies a potential for
expansion of outputs and materials by 64,7 pertegit and a 39.3 percent contraction of
inputs (excluding materials). When moving from t¥- to the cooperative model, the scale
efficiency has also improved for the cooperativiesng 1.21 to 1.10) while it has worsened
marginally for the IOFs (from 1.09 to 1.10).

The results of the bootstrapping show that alledéghces in technical and scale
between cooperatives and the IOFs are not signifiaathe critical 5% level in the IOF and
cooperative models. In the IOF model, the hypeddtdchnical and scale efficiencies of the
cooperative (1.659) and (1,21) lie within the cdefice interval of the hyperbolic technical
and scale efficiencies of the IOFs [1,14-1,74] §89- 1,97], respectively. The situation is
similar for the hyperbolic technical and scale @éincies of the IOFs (1,430) and (1,091)
which are also located within the cooperatives iclamice interval for both measurements
[1,21-1,92] and [0,88-1,47], respectively. The h@tpping results of the cooperative model
(model 5) are similar to the results of the IOF mloth terms of location within the
confidence intervals. The hyperbolic technical anédle efficiencies of cooperatives (1.638)
and (1,10) lie within the confidence interval oéthyperbolic technical and scale efficiencies
of the IOFs [1,03-1,97] and [0,73- 1,43], respeslyv The situation is similar for the
hyperbolic technical and scale efficiencies of tés (1,647) and (1,10) which are also
located within the cooperatives confidence interfeal both measurements [1,09-2,61] and
[0,73-1,43], respectively.
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Table 5.3: Hyperbolic Technical and Scale Efficieries of Cooperatives and IOFs (95%
Confidence Interval in Parentheses)

IOF Model in (4): Contract Materials Cooperative d&b in (5): Expand

Materials
Technical - Technical -
Efficiency Scale Efficiency Efficiency Scale Efficiency
Cooperatives 1.659 (1,21-1,92) 1,21 (0.88-1,47) 1.638 (1.09-2,611,10 (0,73-1,43)
IOFs 1.430 (1,14-1,74) 1,091 (0,89-1,43) 1.64731,®7) 1,10 (0.89-1,48)

Although the difference of the measures betweentiee is not significant at the
critical 5% level, it shows that the performancetlod cooperatives improved by 8 percent
while the I0Fs performance is worsened by 17 peéredren moving from a model that
contracts materials to a model that expands méerichis change of the performances
between the two models, suggest that cooperatingeesnare oriented to increasing material
costs (e.g. through a higher price), whereas IQEsn#re focused on decreasing material
costs. Additionally, the difference of the scafceency between the cooperatives and the
IOFs reduced to zero in the second model, whichli@aghat cooperatives are more scale
efficient when materials and output are expanddaerahan when the cooperatives expand

only the output while contracting materials andeotimputs.

5.4.3 Performance of the Largest Cooperatives an®IFs

In Appendix 5A, we present the results of the @ngeést cooperatives and IOFs in terms of
turnover. Arla and Friesland are the only two caapees which are technically efficient
using the traditional and both alternative appreachCampina and Glanbia are only
technically efficient using the traditional modethile Nordmilch is technically efficient in
both hyperbolic models (IOF and cooperative models)

Results in Appendix 5A show that the scale efficienf the largest cooperatives is rather
poor in both the traditional model and the IOF mpdad improved significantly using the
cooperative model. Nordmilch and Arla are the dmlg cooperatives that are scale efficient
in the cooperative model. However, Friesland anth@aa are the least scale efficient using
the traditional model and the IOF model. The averagprovement of the scale efficiency
from the IOF to the cooperative model is 19 perdenthe ten largest cooperatives and only
three percent for the ten largest IOFs.

The allocative efficiency of the cooperatives engrally very low, which suggests that
the objective of large cooperatives differs frone thbjective of large IOFs. Among the ten

largest IOFs, there are five I0Fs technically édint using the traditional model. The number
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of technically efficient IOFs drops dramatically (two IOFs) when measured using the
cooperative model; this drop in the number of efit IOFs in the cooperative model is in
line with the finding in section 3.2 which showdut IOFs perform worse in the cooperative
model rather than in the traditional and IOF mod#&ere details can be viewed from the

Appendix.

5.5Conclusions

The raison d’etre of cooperatives differs from time of IOFs. Therefore in order to evaluate
the efficiency of the cooperatives, a different magh should be considered namely an
approach that takes into account the different ailjes of the owners of the cooperative.
Comparing the performance of cooperatives to the @nthe I0Fs using the same model
imposes the same behavioral characteristic on retghpe of firm. cooperatives, as user-

owned, user-controlled and user beneficiary firame,more restricted to members’ interest in
processing their own production and receiving tigihdst overall payment for their product

which serves as the material to the cooperativeréffbre, materials have a different role for
cooperatives rather than for IOFs. The role of miatén cooperatives influences the choice
of the input bundle by the cooperative firm to prod output, restricts the choice of the
optimal size and implies a deviation from cost mmizing behavior.

Our empirical findings show that, on average, theperatives under-perform the IOFs in
their input-oriented technical, scale, allocati¥iceencies. However, the performance of the
cooperatives in comparison to the IOFs improvedmtnsidering the model that expands
the use of materials and output. Additionally, diféerences in the scale efficiencies between
cooperatives and IOFs disappear. The improvementteohnical efficiency and the
disappearance of the difference in scale efficiesugygest that materials have different roles
in cooperatives and IOFs due to different objestiokthe two firm types.

To provide a relevant comparison of the performaot¢he cooperatives with the I0OFs’
analysts should incorporate the interest of theeya/of the firm. The overall conclusion is
that cooperatives and I0Fs need different toolsviduate their performances, comparing the
performance of the cooperatives to IOFs is notablgt if the same approach is used

assuming same objectives to both.
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Appendix 5A: The Results of the 10 Largest cooperates and IOFs

Traditional Models 1-3 IOF Model Cooperative
Model

Name TE SE AE TE SE TE SE

Coop

1.00 0.68 0.12 1.00 1.21 1.00 1.00

Arla Foods A.M.B.A.
Koninklijke Friesland 1.00 0.39 0.14 1.00 1.60 1.00 1.06
Foods N.\*
Zuivel CoOperatie 1.00 0.40 0.18 1.07 1.60 1.06 1.11
Campina U.A..
Nordmilch E.G. 0.87 0.51 0.12 1.00 1.41 1.00 1.00
Glanbia P.L.C. 1.00 0.61 0.55 1.55 1.33 1.59 1.18
Candia (CEDILAC) 0.44 0.45 0.75 1.48 1.53 2.04 1.20
Belgomilk 0.31 0.65 0.64 1.73 1.30 1.87 1.16
3A SA 0.58 0.55 0.62 1.27 1.39 1.49 1.17
Sodiaal International 0.44 0.70 0.48 1.49 1.22 015 1.12
Drentsoverijsselse 0.24 0.68 0.51 191 1.29 1.88 1.13
Cooperatie Kaas BA.

IOF
Cogesal Miko 1.00 0.64 0.54 1.00 1.25 1.00 1.24
Danone SA 0.39 0.27 0.74 1.00 1.93 1.59 1.33
SAS Entremont 1.00 0.46 0.49 1.00 1.47 1.25 1.41
Alliance
Nestle Produits 1.00 0.69 0.61 1.00 1.21 1.00 1.31
Laitiers Frais
S.A. Corman 0.84 0.51 0.30 1.08 1.42 1.99 1.31
Goldsteigkasereien 0.74 0.69 0.24 1.13 1.23 1.21 1.36
Bayernwald GMBH
SA Ingredia 1.00 0.55 0.60 1.00 1.36 1.75 1.22
Glaces Thiriet 0.66 0.73 0.54 1.21 1.20 1.20 1.26
SAS Laiterie Du Val 0.71 0.64 0.63 1.14 1.30 1.47 1.22
D’Ancenis
Molkerei-Laiterie 1.00 0.81 0.77 1.00 1.11 1.02 1.17
Walhorn

41t is owned 100 percent by the cooperative Frisla
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6.1 Introduction

The central topic of this study is to measure pennce and to conduct a comparative analysis
of the cooperatives and IOFs in the dairy industoaemajor European countries. This objective
was approached by first highlighting the gap betwthe empirical and theoretical literature on
cooperatives performance; second by providing dogpirevidence of differences in the
financial characteristics between cooperativesi@ie; thirdly by comparing technologies and
technical efficiencies of the cooperatives in corgmm to the IOFs; and finally by proposing a
performance measurement which takes into accoumtnédiure of the cooperative as a
distinguished type of firm. Cooperative firms arstiiguished in the relation to their member-
owners who are not only the main users of thewises or products, but they also control the
firms’ management and therefore are the main beiaefs. Cooperatives are diverse in their
ownership structure and financing mechanisms andnaio have a standard form to be
generalized to represent all different cooperatif€haddad and Cook, 2004). However
diverse, cooperatives are still distinguished frtme investor-owned firm in the role of
members- users- within the cooperatives as owmenstrollers and benefiters and therefore
risk takers (Staatz, 1989). Therefore, in orderptovide a relevant comparison of the
performance cooperatives and IOFs, members’ obgscghould be taken into account.

Section two discusses the theoretical issues wetharnds to the differences with the
investor-owned firms. The third section discus$esdata and methodological issues, which is
followed by the discussion of the empirical resudisd future research. Finally, the main

conclusions of the study are presented.
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6.2 Theoretical Issues

To compare the performance of dairy cooperatival WDFs, it is crucial to understand the
theoretical models of the cooperative and the 10F.

Cooperatives differ from IOFs both in their struet@nd orientation. Additionally, the
cooperative firm is not easily defined nor doesy atandard form of cooperative firm exist.
Cooperatives are very much heterogeneous in tefimsgin, purpose and ownership structure,
which makes it hard to provide a performance mesmsant that applies to all cooperatives.
Defined differences will result in differences imetgeneral objective of the cooperatives to be
taken into account in performance measurement.edew there is general consensus that
cooperatives are member-oriented in the sensentbatbers control the cooperative and are
responsible for the capitalization of the coopertiirm. Cooperative business is all about
members ‘who own, control and have the benefit fiitvn cooperative as they are the main
users. Cooperatives are to be seen as double dhgrterprises (Van Dijk and Klep, 2005).

Economists and financial analysts who studied tlefopmance of cooperatives
assigned different objectives (see chapter 2 ftaildg. Studies assuming a single objective of
the cooperative view the cooperative either asrm fof vertical integration, an independent
form comparable to the IOFs or as a variant fornfirais from the IOFs. Studies that assume
multiple objectives view the cooperative as caatitof otherwise independent firms. The fact
that cooperatives have a different objective thaximising return to shareholders should lead
to the conclusion that cooperatives are non-profganizations. Cooperatives are member
oriented and seek profit and market growth in a garable way to the profit seeking firms.
Yet they do not strive for profit maximization ag lDFs. Cooperatives have a dual purpose: to
maximize price in the long run for their members &m be successful as a firm. The fact that

there are different suggested objective(s) for eoajives, implies that there is debate on
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whether the differences in the institution betwedba cooperative and the IOFs results in
different patterns of the financial characteristegl therefore require different approaches and
tools when measuring performance. Chapter 3 prevaepirical evidence of the influence of
the institutional differences on financial ratiakapter 4 investigates whether cooperatives and
IOFs have different production technologies andotéra5 provides an alternative approach to
measuring the performance of cooperatives in a@eddress the nature of cooperatives. | am
aware that ideally we should include the viewshaf firm as a form of vertical integration or
as a coalition of independent firms and also toliexfy consider multiple objectives.
Unfortunately this is not realistic and a choicel ba be made - also the quality of the available

data and methodological issues limited our abibtgonsider these other views.

6.3 Data and Methodological Issues

In this section, | discuss the data and methodosbgssues, since in my view the available data
at my disposal was very much determining the dimeadf the methodological approaches used
in this study. This discussion tackles each issumentered in this thesis by describing their
consequences, presenting my way in addressing aéimeinaliscussing potential improvements in

terms of methodological approaches in case betdiferid available.

6.3.1 Data Issues

In this study, | used the AMADEUS database, whigds the only source of data at my

disposal, to measure and compare the financialopedance of cooperatives and IOFs in

Belgium, Denmark, France, Germany, Ireland andNeéherlands. The data issues of this

study are: the standardization of the variablessscobservations and the details provided per
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observation. This section discusses the standaializaf AMADEUS, which is a European
data base that combines accounting and financifdrmmation from the chambers of
commerce of 30 European countries.
Standardizing the information from different Eurapecountries was crucial and provided us
with the ability to draw conclusions about the perfance of the different firms across
countries. As any data standardization criteria, MMEUS achieved uniformity and
integration of the information and it allowed foramaging the complexity of the different
information and accounting systems (Jacuetial, 2003) across the six mentioned EU
countries. Our choice of these six countries waimiypdased on the importance of milk
production in these countries but also on the albdity of the data. Data from several
countries, in particular eastern and southern Eappcountries, have many missing values.
AMADEUS imposed its standard measurements on hgg¢@epus measurements that are
based on different accounting systems (mainly Apigtme and Francophone) across
countries. Accounting data depend on specificomali budgeting rules and practices, which
cannot be harmonized internationally without prawidinconsistent information. Imposing
the standardized AMADEUS measures result in errommeasurement like what item to be
included under terms such equity, profit, debt, Atso, imposing standardized measurements
produces biased results, i.e. differences in reqadtween countries may reflect differences in
accounting systems. However, as we mainly ainotogare the performance of cooperatives
with I0Fs, knowing that within each country botlp#g of firms are faced with the same
accounting regulations, the issue of errors instiamdardizing way of AMADEUS was not a
major concern. Moreover, in order to deal with thek of across-country uniformity, |
included dummy variables to tackle any country gpmeconditions (Chapter 3).

AMADEUS defines the firm’s type by taking the defion as it is stated by each country

(or chamber of commerce). This leaves the reseamtwdnfusion when not familiar with the
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essence of the definitions of the cooperative filmwsoss countries. The categorization of
firms differs across countries, as AMADEUS does golely distinguish two ownership
categories (for instance cooperatives from IOFs)t $everal legal categories. A good
example are the Limited liability company in thetherlands: the BV and the NV. Both are
usually an IOF in the Netherlands, while family imesses and stock listed companies are not
distinguished. In this study, | made my own catemions by combining the information of
AMADEUS with the information | obtained by eithenecking all the existing websites of the
firms or by contacting the firms directly. This cbmation of information establishes more
confidence in the definition of the type of firmathwas used in this study.

Next, | discuss the details provided per obsermaiio AMADEUS. More details in
terms of turnover, shareholders-funds, materiatslabor would have enabled me to conduct
further analysis (Chapters 3, 4 and 5) and to expkee efficiency results (Chapters 4- 5).
More details on the turnover compositions, in tewhsairy and non dairy related activities,
would have enabled me to analyze in terms of shglyhe performance according to the
composition of turnover. The total turnover of thery sector is generated by different types
of products (both dairy and non-dairy) with diffetevalues and market conditions. Firms
producing a single product will produce at a largeale and may reap the benefits of
economies of scale. On the other hand, firms tharsify in several products may have cost
savings (economies of scope) in case some inpetssad for multiple production processes.
Thus, the performance of the firm (conducted in @& 4 and 5) should vary according to
the compositions of turnover. Also, AMADEUS impottse classification of the sector of
firms from its original source. For instance, firman be defined as dairy firms although a
large proportion (in few cases the largest propaitiof its turnover is from non-dairy
production, for example from chocolates, sweetsl, fanits drinks. By contacting firms and

obtaining information from all the existing firmsvebsites about the major activities, in
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combination with information from AMADEUS, we impred the AMADEUS sector
classificatiort® by removing few firms which have major non-daiwtidties, such as Nestle
in the Netherlands.

Having more quantitative details on the sharehsldgroups and the type of their funds,
materials compositions, and labor would have allbwe to conduct provide a more in-depth
analysis of the firm classification (Chapter 3) ecand stage regression to explain the
efficiency results. Details on the shareholdersugreuch as membership, age and origin of
the shareholders, if available, would provide advetinderstanding of technical efficiency
(Chapters 4 and 5) and the characteristics of khgsified firms (Chapter 3). Additionally,
having quantitative information on the shareholderd the type of their funds (allocative or
non allocative) would have allowed for a comparisbrihe performance of the cooperatives
from the perspective of shareholders with potegtigonflicting interests (for instance
members who own large farms versus members who small farms, old versus young
members, or members versus non-members shareholdéssmportant to mention here that
cooperatives rarely have shareholders in the saamen IOFs have. AMADEUS refers to
the capital ownership of both types as shareholigrd. Apart from Ireland, cooperatives in
the countries included in this study are mainly stoick listed (Van Bekkum, 1997), which
suggests that non-member shareholders are noffisggmi contributors in financing dairy
cooperatives. Only in Ireland the capital of themperatives is proportionally stock listed.
However, the characteristics of the shareholdensl is not the same for all cooperatives in
other countries. For instance, (former) Frieslassuéd two types of shares for members,
(former) Campina issues members’ certificate, amLA has unallocated members shares.
All the above differences were reported by AMADEW@S shareholders fund. However,

information on the type of shareholders’ funds, aécative or non-allocative would for sure

5 Only less than 1 percent of the total numbermifdithat are classified as dairy firm by AMADEUSsel the
concern of large proportion (more than 50 percehtjon-dairy turnover composition and they were oeed at
early stage for the sack of consistency.
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take this study a step ahead. In the same waynfaviore quantitative details on the
composition of materials and labor is helpful irpkmning the results in Chapters 3, 4 and 5.
Although, raw milk is the major component of madsiin the dairy processing industry
which may justify my choice to address the raw nwkmaterials, it should be acknowledged
that dairy production involves other materials gatarly for producing high value added
dairy products. Details on the type and qualityiador is also relevant in the measurement
and comparison of performance. The contributioskilfed labor to performance most likely
differs from the contribution of the unskilled ortkg same goes for part-time versus full-time
labor. Having information on the separate laboregaties would have allowed a deeper

analysis of the causes of differences in perforraanc

6.3.2 Methodological Issues

In this study, | had to make choices in terms offrods in implementing the objective of this
study. These choices were based on the objectitleeastudy and on the availability of data.
In the following, | analyze my choices and provale overview of the possible alternatives
and modifications, baring in mind the objectivelus study and the quality of the data.

The first methodological issue was about applyirtgtistical approaches and
econometrics in the study rather than using diffefmancial ratios. This issue was related to
two matters: a) how to describe the pattern ofdbeperatives’ financial characteristics as
distinguished from IOFs (Chapter 3); b) and howptecisely measure and compare the
performance of cooperatives and IOFs in severahtt@ms (Chapters 4 and 5). Although
financial ratio analysis provides insights in thestf matter, these insights are partial.
Econometric techniques (e.g. logistic regressitloyva for addressing the multivariate nature

of the problem of analyzing differences in finahc@haracteristics between IOFs and
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cooperatives. Logistic regression is the optimahtégque when the issue is to predict the type
of firm based on different financial aspects (Var Hans, 2009). There are some concerns,
though, whether this is the ideal technique forirggva description of financial ratios that
differentiate the cooperative from the IOF. In ca@mgon with discriminant analysis, logistic
regression is more robust and efficient in termsdafa requirement as was explained in
Chapter 2. Applying the technique to each couseparately produces results reflecting
more clearly the contribution of each aspect tasasjng IOFs from cooperatives per country.
However, this approach produces weak and meansglesults because of the limited
number of observations for some countries (e.g.Nbtherlands) Instead, it produces low
pseudo-R values which reflects failure in achievstgble and meaningful results (Dufty,
2007). This thesis used country dummies to coftrotountry differences.

In Chapters 4 and 5 we use parametric (Stochastiatier Analysis - SFA) and non-
parametric (Data Envelopment Analysis - DEA) e#iiity techniques, respectively. In the
case of DEA no restrictive assumptions about thectfanal form and distribution of
efficiency have to be made. However, DEA confoustdghastic events and errors in the data
with inefficiency. A main advantage of the SFA terjue is the possibility it offers for a
richer specification. It also allows for (among @ththings) a formal statistical testing of
hypotheses and the construction of confidence vaterfor the parameters. Whereas a
statistical stochastic approach may seem mostcattea it also implies that the frontier has
generated all data (see Schmidt, 1985) The chdit¢kese techniques depends on tradeoffs
related to the purpose of the study, type of dathtachnology characteristics. Differences
exist between these techniques in terms of the matgof the efficiency scores and the level
of scale efficiency. However, generally the effirag ranking of units does not vary much
(Hjalmarssonret al,1996). In Chapter 4, we used separate stochastitidrs for each firm

type. The main purpose is to provide a comparisoth® production technologies of these
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two types, additionally to provide a measuremertheftechnical efficiency of each type with
respect to its own frontier (intra type). The protion frontiers significantly differ between
the two types and it was also found that the caapes technology is superior to that of
IOFs. Introducing a hyperbolic measurement (teradooperative model), which allows for
expanding the materials (i.e. mainly raw milk paed by members in case of the
cooperatives), shows that the relative performamiceooperatives to I0OFs has improved
compared to the traditional technical measuremants the model that contracts milk and
other inputs (termed as IOF model). In Chaptersidl & we use cross sectional type of data
and conducted a static approach. An alternativeldvbea to use the panel nature of the data
and implementing dynamic efficiency approaches.nggpanel data in our techniques has
many advantages in terms of better inference ofntibelel parameters, greater capacity to
capture the complexity of firms behavior (HsiaoP2Pand comparing trends over time (Yee
and Niemeier, 1996). However, we missed the secgdata to use the panel data nature
efficiently (see data section). Dynamic approadiibesh parametric (such as in: Battese and
Coelli, 1992 and Desli, Ray and Kumbhakar 26pand non-parametric (such as in: Nemoto
and Goto, 1999)) require good quality panel datmdmic efficiency approaches are able to
accommodate the long-term behavior of firms andatigistment of their efficiency score
across years. This ability of the dynamic approadseaccompanied by high complexity in
modeling and the requirement of making strong ag$iams related to future prices of inputs
and outputs. The complexity in modeling, stronguagstions about future prices and the
difficulty in obtaining high quality panel data neakapplying dynamic approaches less

preferable in this study.

16 Although in several occasions the approachesasfettwo literatures are referred to as dynamigalagzhes
they are time variant efficiency approaches.
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6.4 Empirical Issues and Results

Two empirical issues are to be discussed herefitbeis related to the gap between the
empirical and theoretical literature which was Higiited in Chapter 2 and the second is
related to the integration of the chapters. In G&ap, we found that the highest number of
the empirical applications viewed the cooperatigesan independent firm and compare its
performance from the perspective of shareholdehss Tinding indicates that for many
empirical economists it is ambiguous whether déifiees in orientation between cooperatives
and IOFs result in differences in financial perfarme or whether different approaches to
measure and compare performances should be impledieihe results of this study
provided empirical evidence of differences in fio@h ratios (Chapter 3) and alternative
performance measurements (Chapters 4 and 5). fdy sontributed to narrowing the gap
between the empirical and theoretical literaturgs dpproaching the performance of
cooperatives separately from I0OFs to compare @iffees of technologies (Chapter 4) and by
providing alternative measurements of technicafgoerance to address the differences in
objectives between cooperatives and IOFs (Chapter 5

The second empirical issue is related to the imtgmr of the chapters. Chapter 3
presents empirical evidence of differences in fai@ncharacteristics between cooperatives,
which are members’ oriented, and IOFs, which anegestors’ oriented. This empirical
evidence is relevant for academics, all stakehsldéthe dairy sector and policy makers. The
cooperatives were found to be less profitable tkdfs, which can be a consequence of either
less profitable products, having a higher costawiring higher operational efficiency. Material
costs are higher for cooperatives than IOFs. Treragpnal efficiency, however, is found to
be higher for cooperatives since cooperatives laakigher ratio of turnover to fixed assets.

These insights can be used for recognizing findrstrangths and weaknesses of members’
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oriented firms in fulfilling members’ objectives @nn facing policy changes and financial
distress in comparison to investors’ oriented firdbapter 4 investigates whether differences
in technologies between cooperatives and IOFs.daxisthermore, this chapter measures the
technical efficiencies relative to the two techrgis. The results showed that cooperatives
have a more productive technology and when comp@redeir own technologies, they are
slightly less efficient. Differences in productid@chnology and technical efficiencies exist
across the different countries reflecting charasties of the local markets and characteristics
of the firms. Although the operational scale of gextives is much larger than that of IOFs,
both type of firms are characterized by decreasgtigrns to scale. The results of this chapter
provided the insight that cooperatives differ ireithproduction technologies. All these
differences promote the need to introduce diffeaggroaches in measuring and comparing
the efficiency of cooperatives to IOFs.

Acknowledging the fact that for cooperative materiare not just a factor of
production, but more specifically the products admibers (who are also owners), Chapter 5
introduces an alternative approach to comparingedbkenical efficiency. The results showed
that if materials were treated as input to be @mtéd, the technical efficiency of cooperatives
would be underestimated. The results of chapterppart the findings in chapter 3 that the
cost of materials are higher for cooperatives floahOFs.

The results of Chapter 4 showed higher averagenteslhefficiencies of both types of firms
than the results of Chapter 5. This is explaingthle empirical evidence that non-parametric
methods usually produce smaller values of techneféiciency than parametric ones

(Hjalmarssoret al,1996).
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6.5Main Conclusions
In the following, | provide the main conclusion thiis study. These are related to the main

results of each chapter and to the implicationthefstudy as whole.

)] There is a gap between what theoretically has loeeeloped and what empirically
has been implemented in terms of measuring and aongpthe performance of agricultural
cooperatives and IOF’s. Among the reasons fordghsis the difficulty in finding and getting

access to relevant data (Chapter 2).

i) In the existing literature, the members’ objectiaes ignored when the performance

of cooperatives is measured or compared with ti@eance of IOFs (Chapter 2).

i) Cooperatives differ significantly from IOFs in tesnof the pattern of key financial

ratios. It may be assumed that this is due to tlentation of cooperatives towards members

(Chapter 3).

iv) Dairy cooperatives are more homogenous in ternmthef financial ratios than dairy

IOFs in the six EU countries analyzed (Chapter 3).

V) Drawing conclusions about the technical performaofceooperativewis-a-visIOFs

can be misleading if both types are compared tedmee production frontier (Chapter 4).

Vi) The production technology of cooperatives is moslperior to the production

technology of IOFs (Chapter 4).
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vii)  The technical efficiency of IOFs is decreasings$@ssed using the cooperative model

rather than the IOF model (Chapter 5).

viii)  The cost of materials is minimized by IOFs whichnist necessarily the case for

cooperatives. (Chapter 5).
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Summary

Cooperatives are member-user oriented firms ance hdifferent objectives than IOFs.
However, when comparing and measuring their perfoice, the empirical literature usually
treats cooperatives as if they were investor-owfigds. Performance measurement for
cooperatives, where their orientation towards thmembers is incorporated, is missing.
Additionally, for the European dairy sector, engal evidence that the different orientation
of the cooperatives results in different financiaracteristics is lacking.

This thesis aims to measure and compare the peafarenof cooperatives to IOFs as
two types of firms with two different orientationBhis study provides an extensive literature
review of the theoretical and empirical literatufalditionally, this study uses econometric
techniques to provide empirical evidence of thariitial characteristics of cooperatives that
distinguish them from IOFs in the dairy sector amaneasure and compare the performance
of cooperatives in terms of technical and econohefficciencies in a way that addresses the
objectives of cooperatives. The empirical applmagi of this study focus on dairy processing
firms in Belgium, Denmark, France, Germany, Ireland the Netherlands.

An extensive list of studies exists on measureraadtcomparison of the performance
of cooperatives and IOFs. Chapter 2 proposes ftitzggns of the theoretical and the
empirical literature and highlights the gap betwdbe two streams of literature. The
classification of the theoretical literature intetgs three views on cooperatives: a vertical
integration of firms, independent enterprise andliion of firms. Chapter 2 presents several
formal models of the economical behavior of coofpeea; some assume single and others
multiple objectives. The empirical literature iggsified into two categories, studies based on
economic theory and studies that use accountifmigees. Both of these categories failed to
address the characteristic of the cooperativeseasbar oriented. Instead they predominantly
viewed the cooperatives as if they were investonefirms.

Chapter 3 provides empirical evidence of the d#ifes in financial characteristics of
cooperatives and IOFs in the dairy industry of sgivEuropean countries. It is assumed that
the difference in orientation between cooperatiy@s members oriented) and IOFs (as
investor-owned) results in different financial cheteristics. This chapter uses logistic
regression to describe the differences in sevardicators such as profitability, debt,
operational efficiency, equity growth, size and miby dummies (accounting for across
country differences). These differences of the evajives’ orientation produce differences in

patterns of financial ratios as cooperatives amadioto be less profitable, have higher material
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costs, operate more efficiently, and have a strofigancial position in terms of total debt
than IOFs. Differences across countries, howeverew®t significant in distinguishing
cooperatives from IOF. The indicators have a langaiance for cooperatives than IOFs,
suggesting that cooperatives are more heterogertbanslOFs in their financial indicators.
As a conclusion, cooperatives differ in severabfioial ratios, especially in terms of their
financial position. They are expected to be bettpuipped to face future challenges of the
dairy sector.

As cooperatives differ from IOFs in their orientatj technical efficiency is analyzed in
Chapter 4 using different production frontiers. Tagproach that is adopted allows for
measuring technical efficiency of the firm with pest to its own type specific frontier (called
intra-type efficiency) and for measuring the catgheomponent which reflects the difference
between the frontiers of cooperatives and IOFsressilts show, the difference between the
production frontiers of cooperatives and IOFs mtistically significant. This implies that
using a pooled frontier for measuring technicailceghcy is misleading as cooperatives have a
more productive technology, which also reflectsightr marketing efficiency than 10Fs in
the dairy processing industry. On the other handperatives are slightly less efficient than
IOFs relative to their own frontier. Although theate of operation is much higher for
cooperatives than for IOFs, both types of firmsdraracterized by their decreasing returns to
scale.

Chapter 5 measures and compares the overall eificief cooperatives and IOFs in the dairy
processing industry. The overall efficiency is daeposed into allocative, technical and scale
efficiencies assuming cost minimization behaviar df firms. Furthermore, two alternative
hyperbolic efficiency measures were implementede Tihbst hyperbolic measurement (the
IOF model) assumes that firms expand output andracinall inputs, while the second (the
cooperative model) addresses the different objestof cooperatives by assuming that firms
expand output and materials and contract all atipauts. The results show that the technical
efficiency of IOFs decreases when applying the eocajpre model rather than the IOF model,
whereas the technical efficiency of cooperativemaias the same. This chapter provides
evidence that a relevant performance comparisowesst cooperatives and IOFs has to
incorporate the relation of the owners to themfir

The difference in orientation of the cooperativessuits in differences in financial
characteristics between cooperatives and IOFs. Mie@sthe performance of cooperatives
(as members oriented firms) as if they were IORwideading. Accounting for the members

objectives is crucial in measuring the performaoiceooperatives.
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Samenvatting

In coOperatieve ondernemingen staan transactiesdenéden centraal. Co0Operaties hebben
daarom andere doelstellingen dan aandeelhoude€geserde ondernemingen (investor-
owned firms of IOFs). Echter, de bestaande litenatdie de prestaties van cofperaties
vergelijkt met die van IOFs behandelt co6peratisszande IOFs. Tot nog toe ontbreekt het
aan methoden van prestatiemeting van coOperateeseiening houdt met het gegeven dat
coOperaties de doelen van de leden nastreven. $egear in de huidige literatuur over
Europese zuivelverwerkende bedrijven geen empigismhdersteuning voor het mogelijke
effect van de lidoriéntatie van coOperaties opidariciéle ratios.

Het doel van deze thesis is het meten en vergelyle® de prestaties van codperaties
met die van IOFs, rekening houdend met de vergchilin oriéntatie tussen deze
bedrijfstypen. Deze studie maakt allereerst eemebiteid overzicht van de relevante
theoretische en empirische literatuur. Tevens mdake studie gebruik van econometrische
technieken om inzicht te verschaffen in verschillefinanciéle variabelen tussen codperaties
en IOFs in de zuivelsector in de EU, en om de ptiest van codperaties te meten en
vergelijiken met IOFs, op een wijze die rekening dtomet de verschillende doelen van
cobperaties en IOFs. De empirische toepassingen dexe studie zijn gericht op
zuivelverwerkende bedrijven in Belgié, Denemarkdédyitsland, Frankrijk, lerland en
Nederland.

De literatuur omvat een groot aantal studies die pdestaties van colOperaties
vergelijken met die van IOFs. Hoofdstuk 2 stelt@ekclassificaties voor van theoretische en
empirische studies en maakt duidelijk welke disardigs er bestaan tussen deze twee
stromingen. De theoretische literatuur hanteed derschillende visies op de codperatie: een
verticale integratie van bedrijven, een onafhajikelionderneming en een coalitie van
bedrijven. Hoofdstuk 2 behandelt verschillende niedevan het economisch gedrag van
cooperaties; modellen die enkelvoudige en meergeudoelstellingen veronderstellen. In de
empirische literatuur worden twee categorieén wsueiden: studies gebaseerd op micro-
economische theorie en studies gebaseerd op acugutechnieken. Geen van beide
categorieén houdt rekening met de doelstellingen da cooperatie, als een leden-
georiénteerd bedrijf; in plaats daarvan wordt d&pevatie doorgaans beschouwd als een IOF.
Hoofdstuk 3 onderzoekt met empirische techniekeneofverschillen zijn in financiéle
variabelen tussen colOperaties en I0OFs in de zwwekrkende industrie in verschillende

Europese bedrijven. Er wordt verondersteld dat déntatie van coOperaties leidt tot
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verschillen in financiéle variabelen. Dit hoofdstudebruikt logistische regressie om
verschillen te zoeken tussen cooperaties en IO$setulanden en in indicatoren als winst,
schuldposities, operationele efficiéntie, groei \@agen vermogen en bedrijfsgrootte. Zoals
verwacht worden enkele verschillen gevonden. Caiar zijn minder winstgevend, hebben
hogere materiaalkosten, opereren efficiénter enbémbminder schulden dan IOFs.
Verschillen tussen landen, gecorrigeerd voor firgacratios zijn niet significant. De
variantie in de gebruikte indicatoren is groter voooperaties dan voor IOFs, wat suggereert
dat coOperaties heterogener zijn dan IOFs in terman hun financiéle indicatoren.
Concluderend: cotperaties verschillen van I0Fsnkeke financiéle ratios en vooral in hun
financiéle positie. CoOperaties zijn beter toegerms de komende uitdagingen voor de
zuivelsector.

Hoofdstuk 4 analyseert de technische efficiéntien \@Operaties en IOFs. Aangezien
coOperaties een andere oriéntatie hebben dan l@ifdf verondersteld dat IOFs een andere
productiefrontier hebben dan cooOperaties. Met deozen benadering kan de technische
efficiéntie worden bepaald t.o.v. de eigen fronfiettra-bedrijf efficiéntie). Ook kan het
verschil tussen de frontiers van IOFs en cotperatierden bepaald: de catch-up component.
De resultaten laten zien dat het verschil tusseinaieiers van codperaties en IOFs statistisch
significant is. Dit impliceert dat het veronderital van een gezamenlijke frontier tot
misleidende inzichten leidt: de productie technao@nclusief vermarkting van producten)
van cooperaties is productiever dan die van I0B8p€Eraties zijn echter wel minder efficiént
ten opzicht van hun eigen frontier dan IOFs en mattes minder goed gebruik van hun
productiepotentieel. Beide bedrijffstypen worden agakteriseerd door afnemende
schaalopbrengsten, alhoewel codperaties een vaelrgromvang hebben dan IOFs.
Hoofdstuk 5 meet en vergelijkt de totale efficiéntian cotperaties met die van IOFs in de
zuivelverwerkende industrie. De totale efficiéntestaat uit allocatieve, technische en
schaalefficiéntie en veronderstelt kostenminimaéisd gedrag voor de bedrijven. Daarnaast
worden twee alternatieve hyperbolische efficiémi@atstaven ontwikkeld. De eerste
hyperbolische maatstaf (het IOF model) veronderdtgl bedrijven de output willen vergroten
en de kosten van alle inputs willen verminderent tdeede model (het cobperatie model)
komt tegemoet aan het doel van codperaties domrtsderstellen dat zij output en de kosten
van materialen (vooral melk) willen vergroten ewgetigkertijd de kosten van de overige
inputs willen verminderen. De resultaten laten zilat de technische efficiéntie van IOFs
afneemt wanneer het cootperatie model wordt toegiembs technische efficiéntie van

cooperaties blijft daarentegen gelijk. Dit hoofdstiaat zien dat het belangrijk is om de
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doelstelling van het bedrijf zoals die voortvloaiit de relatie met de eigenaar of
transactiepartner, mee te nemen in de meting vdredejfsprestatie.

Het verschil in oriéntatie tussen codperaties efRsl@idt tot verschillen in financiéle ratios.
Het is van cruciaal belang om rekening te houdehdeedoelstellingen van de leden van de
coOperaties bij het meten van haar prestatiesnmdé¢en van de prestaties van een codperatie

alsof het een IOF betreft leidt tot misleidendddhten.
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