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Cooperativism, as an agent of social innovation, significantly contributes to fostering a dynamic economy and
plays a fundamental role in rural areas. Analyses of profitability in cooperatives versus Investor-Owned Firms
(IOFs) show disparate results depending on the methodology and indicators used. This disparity of results is
largely due to the fact that common indicators are used in the business sphere that do not take into account
the duality of investor-supplier members in cooperatives. This paper deals with a comparative analysis of
the efficiency and profitability of cooperatives and IOFs, which takes into account the cooperative specificity
as far as partner-producer duality is concerned. The populations analyzed are the olive oil producing compa-
nies in Andalusia and the methodology used is twofold: DEA, in the case of efficiency, and probit regression
for the analysis of profitability. For the latter, a cooperative global profitability indicator has been defined.
The results point to a superiority of the cooperatives in terms of both efficiency and overall profitability com-
pared to the IOFs, which denotes a greater capacity to better remunerate the producer, especially in smaller
companies. However, this superiority disappears as the cooperative gains dimension. Our findings show that
the relative performance of cooperatives and IOFs varies by size. This reality warrants the attention of both
society and governments, prompting the need for the development and implementation of public policies
aimed at their growth and safeguarding. Additionally, it initiates a pathway for further research into other

L25 (firm performance, size) sectors of activity

© 2024 The Author(s). Published by Elsevier Espafia, S.L.U. on behalf of Journal of Innovation & Knowledge.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Cooperatives are enterprises with stable and unconditional links
to the rural environment and thus play a leading role in the local
economy and in fixing the population to the territory, making them
true agents of rural development (Cos Sanchez, Escardibul Ferrda &
Colom Gorgues, 2021; Mozas & Bernal, 2006). Their governance, prin-
ciples, and values make cooperatives agents of social innovation' that
contribute to solving problems in society and meeting social needs
that the markets cannot fulfill through collective engagement (Wind-
rum, Schartinger, Rubalcaba, Gallouj & Toivonen, 2016).

Among the multiple definitions and perspectives on the concept
of social innovation, in 2013, the European Commission associated it

* Corresponding author.

E-mail address: emeliam@esp.upv.es (E. Melid-Marti).

! Krugman (2023) indicated that, while extreme inequality is tearing societies apart,
and environmental damage is making the planet increasingly uninhabitable, much can
be done at the lower levels, especially by third sector organisations in which coopera-
tives make up the core family.

https://doi.org/10.1016/j.jik.2024.100537

with the implementation of new ideas (products, services, and mod-
els) to meet social needs and create new social relationships or col-
laborations in a process that involves correctly identifying social
needs, developing innovative solutions for those needs, evaluating
their effectiveness, and scaling up effective solutions (European Com-
mission, 2013).

The social structure of agricultural cooperatives and their rural
roots make them true agents of social innovation. Moreover, while
for-profit business organisations innovate to address the changing
nature of demand, cooperatives innovate based on their members’
changing and unmet needs (Dongre & Paranjothi, 2020), thus gener-
ating wealth in the communities in which they are based with the
consequent population settlement, avoiding production offshoring,
and preserving the environment.

Examples of social innovation by cooperatives and other social
economy formulas are found worldwide, developed in response to
changes in the social needs of the community. In the agri-food sector,
cooperatives present innovative initiatives to respond to current
challenges, such as facilitating joint cropland management to combat
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members’ land abandonment and the lack of generational renewal
(Pineiro, Melia-Marti & Garcia Alvarez-Coque, 2021), creating groups
or networks to tackle investments in R + D + i to improve the added
value of their members (Gallego-Bono & Chaves-Avila, 2016), work-
ing to transform members’ crop production systems into organic or
integrated methods (Parrilla-Gonzalez & Ortega-Alonso et al., 2021),
and sharing economic experiences (Dabbous & Tarhini, 2021).

Several studies have noted that producer cooperatives generate
higher returns than investor-owned firms (IOFs) (Barros & Santos,
2007, D’Amato et al., 2021, Yu & Huang, 2020), which is a result of
the dual status of members, suppliers, and owners, and their greater
commitment to and alignment with the interests of the cooperative.
However, this duality of membership and the cooperative gover-
nance model itself, with a democratic structure and vaguely defined
property rights, entails the appearance of costs, which may dilute the
advantage held by cooperatives.

The results of most existing studies comparing the profitability of
cooperatives and IOFs raise many doubts insofar as they do not con-
sider the differential elements between the two types of enterprises
and are often limited to comparing profitability indicators based on
corporate profits. According to Kalogeras, Pennings, Benos and
Doumpos (2013), profitability analyses conducted on agricultural
cooperatives can be grouped into two categories: those using indica-
tors related to economic efficiency and those based on financial
ratios. However, to the best of our knowledge, no research to date
has addressed both methodologies together.

This study aims to conduct a comparative analysis of producer
cooperatives and IOFs that integrates both approaches (efficiency
and profitability) and considers the special dual role of the coopera-
tive member-supplier. This comparison pays particular attention to
the impact of size on the profitability of both types of companies.

First, profitability is analysed in an efficiency study using data
envelopment analysis (DEA). DEA is the most frequently used tech-
nique in efficiency studies owing to its usefulness and validity (Kuos-
manen, Johnson & Saastamoinen, 2015). Second, an analysis is
conducted using financial ratios. However, as several studies have
noted, traditional financial measures do not consider the dual role of
cooperative members (users and owners) (Benos, Kalogeras, Wetzels,
de Ruyter & Pennings, 2018), or that cooperative owners, unlike the
owners of IOFs, are not primarily or exclusively interested in the
return on their investment, but rather are focused on other services
and benefits cooperatives provide (Soboh, Oude Lansink & Van Dijk,
2011).

This study proposes a ratio that allows the profitability of cooper-
atives and IOFs to be compared without being affected by the differ-
ences in weights for the purchase of products from suppliers (also
cooperative members) between the two types of entities.

This study was conducted with olive oil companies in Andalu-
sia, which is the main production region in Spain. Cooperatives
represent 50% of the total number of mills and 67% of production
in this region. Thus, the cooperatives and IOFs in this analysis are
in the same production sector, use the same technology, and are
located in the same region, making them similar in all aspects
except for those derived from their different legal forms. There-
fore, the differences that emerge in the comparison conducted in
this study can be attributed to their different organisational or
business forms.

However, as cooperatives grow, their organisational costs
increase, along with their capacity to invest in assets and services
aimed at improving the profitability of their members, thereby lead-
ing to increases in the unit costs of cooperatives compared to those of
IOFs. Both elements can place cooperatives in a lower position for
profitability compared to IOFs. Thus, to compare profitability in the
different stages of company growth, two models are considered, with
the second one including the impact of size on differences in profit-
ability between both types of companies. Stakeholder theory and
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transaction cost theory are used to explain the different behaviours
of both types of companies concerning company size.

To achieve the above objectives, the remainder of this paper is
structured as follows. Section 2 presents the theoretical framework
and hypotheses to be tested. Section 3 describes the methodology
and origin of the data used. Section 4 reports and discusses the main
results. Finally, Section 5 summarises the main conclusions and val-
ues derived in this study.

Theoretical framework and hypotheses

Integrating the production of numerous entrepreneurs to share
production and sales costs is a key pillar of cooperativism (Mozas &
Guzman, 2017). Moreover, cooperatives correct for market failures
by providing services for which a functioning market does not exist,
thereby improving the quality of life and profitability of farmers and
their farms® (Parliament, Lerman & Fulton, 1990). Cooperatives are
new forms of ownership, representing a new way to foster better
production and engage in capitalism differently. These firms focus on
providing a cooperative model for missions to empower people and
nurture their capacity to participate from the start rather than just
reacting afterwards (Mazzucato, 2023).

Economies of scale, as a source for increasing efficiency and, thus,
competitiveness (Allen & Liu, 2007; Margono, Sharma & Melvin,
2010) are key elements in the creation of cooperatives. Economies of
scale are present when a firm increases its output if it can reduce
costs per unit of output while keeping the proportion of resources
used constant. This concept has been used to explain industrial con-
centration (Curry & George, 1983; Vergos, Christopoulos, Krystallidis
& Papandroni, 2010).

In the olive sector, which provides the basis for this study, econo-
mies of scale are vital. According to Ministerio de Agricultura (2021),
during the industrial phase of olive oil extraction, the weighted aver-
age extraction cost for 1 kg of oil and the net margin generated are
highly dependent on total production volume. As economies of scale
in the olive sector are a clear factor in greater productivity, the pro-
cess of cooperatives concentration provides clear benefits.

Therefore, a large part of cooperatives’ raison d’etre is based on the
concentration of activity and business size, allowing them to achieve
economies of scale. However, the relationship between size and per-
formance is complex (Bolarinwa & Obembe, 2017), and empirical
studies have not obtained conclusive results regarding the sign of
this relationship. From a theoretical perspective, some theories report
that this relationship is positive, whereas others indicate the exact
opposite (Camison-Zorzona, 1996). The former includes, among
others, the theory of the firm, according to which a firm becomes
more efficient as it approaches its optimal size, since it allows its unit
costs to be minimised, as well as the classical industrial economics
approach, according to which the relationship between size and prof-
itability is positive, considering the market share or concentration
that it provides. Thus, according to Demsetz (1973), a larger market
share facilitates pacts/collusion with other companies, leading to
greater market power and, thus, greater profitability. Finally, new
industrial economics theory argues that large companies have all the
options available to small and medium-sized enterprises, but not vice
versa. In addition, larger firms have a greater competitive advantage
in five areas: economies of scale and experience curves, financial
resources, human resources, marketing resources, and technological
resources (Sanchez & Garcia, 2003). These theories have been sup-
ported by numerous empirical studies such as Begley and Boyd
(1986), Goddard and Wilson (1996), Majumdar (1997), and Fu, Ke
and Huang (2002).

2 Garcia Pérez et al. (2024) noted that agri-food cooperatives adopt analytical or
hybrid strategies that aim to balance efficiency and cost control with innovation.
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However, the democratic structure of cooperatives, shared iden-
tity of members as both owners and users, and pursuit of a dual
objective (i.e. to serve both members and business), can lead to the
emergence of new costs, both organisational and derived from the
growing incorporation of services provided to members, especially
when cooperatives grow in size and complexity. This counteracts the
advantages achieved through the concentration of activity and size
and can place cooperatives in an inferior position in terms of business
profitability compared to other enterprise forms, including IOFs.

Stakeholder and transaction cost theories justify the differential
nature of cooperative enterprises compared with other types of enti-
ties in terms of their performance. Stakeholder theory (Freeman,
1984) indicates that organisations comprise a set of actors or interest
groups (stakeholders) whose requirements management must meet
to ensure a company’s survival (Donaldson & Preston, 1995). Accord-
ingly, a larger number of and greater diversity in stakeholders, such
as of large companies, can make it difficult for firms to meet their
needs and objectives, thus negatively affecting business efficiency
(Parmar et al., 2010). This is the case in cooperative societies, where
relationships with stakeholders are more complex than in other
types of entities. This is mainly because of the different roles, with
different associated interests, assumed by the cooperative members:
owner, supplier, customer, and in some cases, workers.

The second theory, transaction cost theory, posits that costs are
associated with coordination and transactions between parties, such
that in large companies, these costs can increase organisational com-
plexity and therefore lead to lower economic efficiency (Madhok,
2002). In the case of cooperatives, greater organisational and opera-
tional complexity can increase governance costs, thereby negatively
affecting efficiency (Parmar et al., 2010). Specifically, increases in
activity and the number and heterogeneity of members can increase
the costs of collective decision-making (Nilsson, 2018) or of monitor-
ing management, as agency problems are aggravated (Cook & Iliopo-
lus, 2016),

Various studies have attempted to compare the efficiency levels
of cooperatives and capital investment companies (IOFs). Barros
and Santos (2007) maintained that, on average, cooperative socie-
ties achieve greater efficiency than non-cooperative societies. Fur-
thermore, one research stream indicates that membership in
cooperatives positively influences the performance of agricultural
production due to the advantages farmers gain from this concentra-
tion (Ma, Renwick, Yuan & Ratna, 2018). Cooperatives are a form of
vertical integration for services provided to farmers (Valentinov &
Iliopoulos, 2013). Thus, the many services cooperatives provide to
their members make them stand out from the rest. For example,
they usually have technicians to advise members on how to improve
the yields of their farms, provide refueling stations, and buy inputs
for their members in common. Yu and Huang (2020) reported a
breakthrough in their evaluation of cooperative efficiency, including
social impact, a usually neglected area of study. Their results
showed that the cooperative legal form provides a higher level of
performance, considering the social dimension which characterises
it, and creates even tighter links with sustainability. Focusing on the
olive sector, Dios-Palomares, Martinez-Paz and Martinez-Carrasco
(2006) show that cooperatives are less efficient than other business
structures; however, this is a consequence of the cost of the services
cooperatives provide to their members, which other entities, includ-
ing IOFs, do not offer.

The peculiar model of crop liquidation in cooperatives, which is
affected by the dual ‘owner-member’ role, may bias efficiency
comparisons between the two types of entities. This is because
cooperatives have among their objectives not only to obtain maxi-
mum profits as a company but also to generate maximum value for
members (Lauermann, Moreira, Souza & Piccoli, 2020; Li, Jacobs &
Artz, 2015); thus, they can pay a higher price for the harvests
delivered than industrial mills. Therefore, if ‘partner-delivered
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harvest’ is used as an input to assess the efficiency of these compa-
nies, it may reflect a lower level of efficiency than that found in
other types of entities.

Although the identity and governance of cooperatives can cause
them to face organisational costs that IOFs do not, we understand
that the advantages in technical efficiency resulting from the align-
ment of members’ objectives with those of their cooperatives indi-
cate the superiority of cooperatives over IOFs. Accordingly, we
propose the following hypothesis:

H1. Cooperative mills are more efficient than industrial mills, if ‘the
harvest delivered by the member’ is excluded as a production factor.

Most of the literature that comparatively analyses the perfor-
mance of cooperatives and IOFs has done so using different indicators
at the cooperative/enterprise level based on corporate profits, such as
return on assets, return on equity, return on sales, gross profit over
sales, net profit over assets, profit margins, and net profits.

However, these profitability indicators should only serve as a
basis for a comparison between cooperatives and IOFs in coopera-
tives with the strategy of maximizing their profitability as enter-
prises. This undermines the effectiveness of applying profit-based
performance indicators in cooperatives and calls for nuances in their
interpretation (Bijman, Pyykkonen & Ollila, 2012; Kontogeorgos, Ser-
gaki, Kosma & Semou, 2018; Soboh et al., 2011). In addition, other dif-
ferential elements between both types of institutions (i.e.
cooperatives and IOFs) may generate profitability biases not attribut-
able to the management of the institutions themselves. This is the
case for differences in the sources of financing or tax incentives.
Economists agree that cooperatives finance a large percentage of
their investments with equity and use more short-term and less
long-term debt than their investor-owned counterparts (Hardesty &
Salgia, 2004; Li et al, 2015; Russell, Briggeman & Featherstone,
2017), which may have a positive effect on profitability to the extent
to which debt financing has a negative ‘relationship’ with earnings
(Hailuy, Jeffrey & Goddard, 2007; Parliament et al., 1990). Regarding
tax incentives and subsidies, as in most market-oriented economies
with advanced agricultural sectors, cooperatives receive public sup-
port, such as in the form of a flexible legal framework or beneficial
tax treatment (Ribasauskiene et al., 2019).

In contrast, other studies compare the performance of both enti-
ties using combined profitability indicators at the cooperative/enter-
prise-member level. Amongst them, Soboh et al. (2011) incorporated
into their analysis the cost of raw materials, (i.e. the acquisition cost
of the product [milk in this case] the farmers delivered). D’Amato,
Festa, Dhir and Rossi (2021) used an adjusted measure based on
EBITDA to estimate the gross cost of raw materials, thereby avoiding
distortions in cooperatives’ margins caused by their costs of raw
materials being higher than those for other similar companies. Ling
and Liebrand (1998) and Grashuis and Cook (2016) incorporate the
extra-value index (EVI), which measures the efficiency of a firm’s
operations in adding value to the firm for stakeholders (Table 1).

However, the results of studies comparing the performance of
I0Fs and that of cooperatives at the cooperative/enterprise level have
been contradictory. Although most found no significant differences
between the two entity types (Ferrer, Abella-Garcés & Maza, 2019;
Gentzoglanis, 1997; Hardesty & Salgia, 2004; Harris et al., 1996; Mar-
tinez-Victoria, Arcas Lario, & Maté Sanchez Val, 2018; Parliament et
al., 1990), others have found IOFs to be more profitable. For example,
Ananiadis, Notta and Oustapassidis (2003) and Notta et al. (2007),
who conducted different studies on dairy cooperatives and IOFs in
Greece, suggested that the differences in profitability between the
two groups can be attributed mainly to the higher efficiency of the
capital structure and market share in IOFs. No studies have categori-
cally affirmed the superiority of cooperatives over IOFs in terms of
profitability, although some related elements have been explored,
such as cooperatives having higher survivability (Valette, Sentis &
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Table 1

Empirical literature on the comparative performance of cooperatives and IOFs.
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Author Year Country  Sector Method Performance indicators Performance Results
Ananiadis et al. 2003  Greece Dairy Profit model, panel Net returns on assets Coop < IOF
data
Challita et al. 2019 France Wine Regression model Return on Assets (ROA), Volatility - The main factor contributing to stable
of performance (Standard devi- financial performance is the coopera-
ation of ROA; Return on sales tive ownership structure
(Income/sales) - The performance of cooperatives is
less volatile than that of IOFs
D’Amato et al. 2021 Italy Wine Regression (fixed EBITDA+ Cost of raw materials/ Coop > IOFs
effects) Revenue
Ferrer et al. 2019 Spain Wine Logit regression Profit margin, Return on own cap- Coop = IOFs
mode ital and net profits
Gentzoglanis 1997  Canada Dairy Mean differences Return to equity after taxes; Total Coop = IOFs
capital employed before inter-
est and taxes; Return on capital
employed after taxes
Grashius et al. 2016  USA Food Three-stage least Efficiency: ROA; Profitability: Different impact of governance on per-
squares ROE; extra value index (EVI) formance in coops and IOFs. Gover-
regression nance has a stronger effect on the
cooperative sample.
Hardesty & Salgia 2004 USA Dairy, farm supply, Regression Return on equity (ROE); ROA; -Assets efficiency (AT): Coop < IOFs
fruit and vegeta- Operating margin; Asset turn- (except in the dairy sector)
bles, and grain over (AT) - Results about profitability are not
conclusive.
Harris and Fulton 1996  Canada Retail grocery, grain Wilcoxon rank sum ROA; ROE; Return on Sales (ROS) Coop = IOFs
and oilseeds, feed, test
and fishing
Kontogeorgos et al. 2018  Greece Food Regression Gross profit over sales Organisational type affects perfor-
mance. Management inefficiency is
present, especially for traditional
cooperatives
Ling and Liebrand 1998  USA Dairy Comparison by ROE and EVI (extra value index). Comparison by rankings over time
rankings over EVI = Net operating margin -
time interest on equity
Martinez-Victoriaetal. 2017  Spain Fruit and vegetables Survival function ROA Coops = I0Fs
Notta and Vlachvei 2007  Greece Dairy Mean differences Net profits/ assets Coops < IOFs
and panel data
(fixed effect)
Parliament et al. 1990 USA Dairy Wilcoxon rank sum Profitability: ROE Efficiency: Asset - Asset turnover: Coop > IOFs
test of median Turnover - Return to equity: Coops = IOFs
Soboh et al. 2012 Europe Dairy DEA Output: turnover; Input: fixed In input-oriented technical, scale and
assets, material, labor allocative efficiencies: Coop < IOFs.
The performance of cooperatives vs.
I0Fs is improved using a measure
that expands the use of materials and
output.
Soboh et al. 2011 Europe Dairy Logistic regression Profitability: Profit before taxes to Cooperatives are, on average, less prof-
total asset; ratio of material cost itable, pay a higher milk price to
to total assets; Operational effi- farmers, and operate more effi-
ciency: Turnover to fixed assets ciently.
Valette et al. 2016 France Wine French wine Firm failure (disappearance), ROA, Cooperatives survive longer than cor-

cooperatives

ROE, Net income/sales

porations and can perform better
than IOFs

Source: Author.

Amadieu, 2016) and less volatile performance overall (Challita,
Aurier, & Sentis, 2019) than IOFs.

However, studies that analyze performance at the cooperative/
enterprise-member level have yielded different results, especially
those that incorporate variables that quantify the cost of purchasing
products from members. For example, D'’Amato et al. (2021) per-
formed a comparative analysis between cooperatives and IOFs in the
wine sector in Italy and found a clear superiority of cooperatives.
Others have reported different results, such as Soboh, Oude Lansink
and Van Dijk (2012), who found that European dairy cooperatives
tend to have higher material costs, which might result from coopera-
tives paying higher prices for raw milk and may therefore be pre-
ferred by dairy farmers. Consequently, cooperatives earn lower
profits. However, cooperatives also tend to have a higher turnover-
to-fixed-assets ratio and a lower turnover-to-inventory ratio. These
results led Soboh et al. (2012) to suggest that cooperatives demon-
strate better operational efficiency compared with IOFs.

Based on this analysis of the literature, we can presume that if we
use an indicator that considers profitability globally at the coopera-
tive-member level, and consider that, as we have proposed in H1, we
expect the advantages inherent in the cooperative structure to out-
weigh the costs, cooperatives will perform better than IOFs. There-
fore, we hypothesize the following:

H2. The overall performance of cooperatives is superior to that of IOFs
(calculated at a cooperative-member level).

Material and methods
Population

The study population comprised olive oil production and process-
ing organisations in Andalusia, which is the world’s main olive oil-
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Table 2
Study fact sheet.

Study Universe Olive operators in Andalusia

Andalusia
January 2020

Geographical scope

Date data obtained from
the registry

Population register

Size of the universe

Sampling unit

Sample

Sampling error and
confidence level

Food Information and Control Agency

827 organizations

Olive oil processing entity

385 organizations (203 co-ops and 182 IOFs)

3.65% sampling error, with a confidence
interval of 95%.

Source: Author.

Production Frontier

DMU output

v

DMU input

Fig. 1. Graphical representation of the efficiency frontier of the BCC model. Source:
Adapted from Charnes et al. (2013).

producing region. These organisations are involved in processing
olives into oil and marketing the resulting products.
Table 2 shows the technical data used in this study.

Method

Data envelopment analysis

The DEA technique is considered one of the main methods for
conducting efficiency analyses in terms of its popularity and use
(Kuosmanen et al., 2015; Liu, Lu & Lu, 2015). It compares the same
inputs and outputs of each decision-making unit (DMU) by using a
linear programming technique which determines the efficiency rank-
ing of each one (Samoilenko et al., 2014).

Among the various advantages of DEA is its flexibility, in addition
to the large number of developments and extensions proposed in the
literature (Charnes, Cooper, Lewin & Seiford, 2013). Liu et al. (2015)
highlighted its validity and usefulness compared with similar techni-
ques. We selected DEA in this study owing to its ability to evaluate
the relative efficiency among DMUs without requiring explicit
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assumptions about the underlying production function. This method
is particularly useful for comparing the performance of cooperatives
and IOFs across varying scales and organisational structures, provid-
ing insights into efficiency disparities without predetermined effi-
ciency scores or functional forms.

Among the different DEA variants, the classic BCC model has been
used to evaluate inputs and outputs by considering variable returns
to scale (Charnes et al., 2013) (Fig. 1). Furthermore, an orientation
towards maximizing outputs (BCC-O) was chosen for the proposed
model because the significant commercial problems these agricul-
tural entities face, as well as their agricultural nature in which inputs
are partially subject to crop seasonality, makes the BCC model more
fruitful than others.

However, a central drawback of this methodology is its high sensi-
tivity to outliers, as they are used to determine the efficiency or best
practice frontier (Charnes et al., 2013). Thus, detecting and removing
these noise-contaminated observations will lead to more accurate
results and more efficient rankings (Banker & Chang, 2006). To allevi-
ate this handicap, we used the super-efficiency technique, eliminat-
ing observations that exceed an efficiency threshold of 2, which can
be considered outliers (Banker & Chang, 2006). The primary DEA
approach in its BCC-O —version is as follows:

maxy;ss- 2o =0+¢- st +¢e-1s
S‘t‘Q)YO -Y+ st=0

X+s :Xo
=1
A,st, s >0

In this case, if §=1, the evaluated unit is considered efficient; thus,
no other unit produces more or achieves the same level of output
with fewer resources. Table 3 shows the variables considered for the
proposed model.

The output used in the model is a classic variable in efficiency stud-
ies, especially for DEA (Othman, Mansor & Kari, 2014; Raja, Lario & de
Lema, 2006). For the inputs used in the model, ‘total assets’ was chosen
as the fixed factor because it includes all the capital employed in pro-
duction. Regarding the choice of factors, although the main cost ele-
ment of the olive-growing cooperative is the harvest members deliver,
this variable cannot be used. This is because the cooperatives’ settle-
ment system, based on 'gross margins’, means that this cost compo-
nent is not independent but rather is closely related to the 'turnover’
variable. Therefore, this variable has been excluded from the variable
production factors and the variable ‘other operating costs’ has been
included instead, incorporating the external services contracted by
companies such as independent professionals, transport costs, energy
or water supplies, insurance, and advertising, together with ‘personnel
costs’ and ‘depreciation of tangible fixed assets’.

/ \ +Financial
. income y :
/ \ Operating - - Net income - Retained earnings
income - Financial before - Patronage dividends
Revenues before expenses materials - Materials purchased
materials
. - Taxes
- Depreciation
- Salaries +Financial
\ - Other operating ) income
NE Costs Operating - Financial i - Retained earnings
~Cost of the goods T expenses Netincome - Patronage dividends
sold (materials

N |

Fig. 2. Partner remuneration based on results.Source: Author
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Table 3

Variables for economic efficiency analysis using DEA.
Type of variable ~ Variable
Output Net turnover

Inputs Staff costs
Other operating expenses
Depreciation of tangible fixed assets
Total assets

Probit model

A probit regression was conducted to investigate whether the per-
formance levels of cooperatives differ from those of IOFs, as well as
other factors. Probit regression is a discrete choice model used to pre-
dict the probability an event will occur. Several studies have demon-
strated that discrete choice models are descriptive tools that can be
employed to empirically discriminate or investigate differences
between two categories, as represented by the dependent variable,
and they have been used specifically to compare cooperatives and
I0Fs (Ferrer et al., 2019; Soboh et al., 2011).

The dependent variable of the model (Y) is categorical (dichoto-
mous) and refers to the probability of a firm being either a coopera-
tive or IOF (Y = 1, cooperative; Y = 0, IOF):

Y= Bo+BXi + B X0+ ...+ BXp + 1
with

P<Y:1 | X1, Xo, ooy Xi) = G (Bo+ BiXa + BoXo +...+ BiXi)

G is the standard normal cumulative distribution function
expressed as an integral,

Gz) = D(z) = /¢Mm

where ¢(z) is the standard normal density,

$2) = (2 7) texp™

Independent variables

Global performance (GP) has been proposed as a joint coopera-
tive/enterprise-member profitability variable. This mixed indicator
incorporates the joint capacity of cooperatives/IOFs to generate prof-
its and remunerate suppliers (also members in cooperatives) for
delivering goods (cost of goods sold or materials) and is similar to the
indicators proposed in previous research (D’Amato et al., 2021) (Fig.
2; Melia-Marti & Martinez-Garcia, 2015).

Operating income before materials
Global performance (GP) = p ngerating Revenue

This indicator represents the percentage (%) of operating revenue
or sales that a company can allocate to supply production and busi-
ness profits (before interest and taxes) once its operating costs have
been met (personnel, depreciation, and other operating expenses).
This GP indicator is valid for both cooperatives and IOFs and has the
advantage of not being disturbed by the different settlements for pro-
duction to the supplier (member in the case of cooperatives) between
cooperatives and IOFs, as it uses the operating income before materi-
als in the numerator. A company and a cooperative with identical
revenues and costs, with the only different cost being that corre-
sponding to the payment to producers (members in cooperatives and
suppliers in the IOFs), would yield identical GP.

To avoid bias derived from the possible differences between coop-
eratives and IOFs in their financing sources and tax systems, we used
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operating income in the GP indicator, insofar as this is calculated
before interest and taxes.

In the cooperatives included in the analysis, members are their
only olive suppliers. Therefore, the item ‘materials’, also known as
‘cost of goods sold’, corresponds to purchases of olives from members
and, to a lesser extent, other consumables such as containers or pack-
aging. However, given that the second item is a very small minority
compared to the first, we consider this indicator to be appropriate
when measuring GP. The other dependent variables are as follows:

e Assets turnover (ATurn): a common variable for measuring per-
formance in cooperatives (Hardesty & Salgia, 2004; Parliament et
al,, 1990).

e Operating revenue (OR): income generated from normal business
operations and measure of size.

e Growth of the firm (Growth): Measured as revenue in 2018 com-
pared to revenue in 2017 minus one (D’Amato et al., 2021; Singh,
Misra, Kumar & Tiwari, 2019; Soboh, Lansink, Giesen & Van Dijk,
2009)

o Control variables (Region): monitors potential regional effects and
represents the eight regions of Andalusia (Almeria, Cadiz, Cor-
doba, Granada, Huelva, Jaen, Malaga, and Seville).

Another concern is the possible endogeneity problem in the
model. To test for its existence, the residuals of the regression were
obtained and their degree of correlation (Spearman) with the differ-
ent independent variables of the regression was tested (HO: the inde-
pendent variables and the residuals are independent), which did not
prove the existence of a correlation. For the central variable of the
model (GP), because the Spearman test (rho = —0.12, p = 0.0569) did
not yield strong results, the Wald test of exogeneity was developed
(HO: there was no endogeneity, corr = 0), confirming the non-endo-
geneity of GP (prob > chi2 = 0.0665).

To validate the results, a multiple linear regression was proposed,
with GP as the dependent variable and the independent variables
being Type (type = 1: cooperative, type = 0: IOF), Assets turnover,
Growth, and Operative revenue, as well as control variables. This
model allows us to contrast the variables that influence or determine
the profitability of a company in the olive oil sector in Andalusia,
especially the business typology (cooperative/IOF) and its products,
with the company size.

Results
Data envelopment analysis

In the efficiency model (Table 3), after the super-efficiency calcu-
lations we performed, the number of organisations in the olive sector
was reduced by one unit (the analysis continued with 384 DMUs).
Table 4 presents the efficiency results obtained once the outliers
were eliminated. The results show that 5.73% of the organisations in
Andalusia’s olive sector are efficient. These data revealed that even
with outliers excluded, very few companies stand out from the rest
by making the most efficient use of their resources. The average effi-
ciency in the sample is 0.47, which is lower than the average

Table 4

Results of DEA analysis.
Values BCC_O
N 384
Number of efficient DMUs 22
Percentage of efficient DMUs ~ 5.73%
Average efficiency 047
Standard deviation 0.24
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Table 5
Mann-Whitney U test and mean values.
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Test BCC_O Type N Mean  Standard deviation
Statistician Mann-Whitney U test ~ 22,389,00 Coop 203 .5085 .20646
W for Wilcoxon 43,095,00  IOFs 181 4350 26622
Asymptotic sign (bilateral) 0,001
Table 6
Descriptive statistics (2018).
2018 I0Fs Cooperatives
N=384 Mean Median  stdev Mean Median  stdev p-value*
Performace (GP)% 89.6 94.6 12.7 94.2 95.1 33 0.052
Total assets (TA) (€000) 6832.5  2448.8 25,7575 90484  5540.0 13,4043  0.000
Operating revenue (€000)  8202.6 19715 41,9 66234  5124.1 6951.2 0.000
Growth 2017-2018 94.5 -17.5 997.3 -16.1 -22.1 453 0.097
Assets turnover (ATurn) 1.07 0.92 0.85 1.06 0.95 0.65 0.325
Sal (%) 10.36 5.38 12.79 5.76 4.89 3.32 0.052
Dep (%) 5.77 3.23 8.38 3.24 2.79 2.03 0.104
Oope (%) 16.22 9.40 29.19 6.39 5.10 3.82 0.000

p-value (Mann—Whitney U test).

Table 7
Descriptive statistics by size (2018).

Micro enterprises (Op Rev < 2 mill€)

Small enterprises (2 mill€ < Op Rev fact < 10 mill€)

Medium enterprises (10 mill€ < Op Rev < 50 mill€)

Median IOF coor p-value IOF coorP p-value IOF coor p-value
N 92 35 68 134 19 33

Performance (GP)% 89.7 933 0.0065 96.2 95.0 0.0052 96.6 95.9 0.3469
Operating revenue (€000)  693.1 11384 0.0000 4178.1 5127.3 0.3344 21,2319 13,562.0 0.0154
Total assets (TA) (€000) 1150.7 1636.3 0.0970 3930.9 5521.9 0.0027 14,438.5 11,2355 0.9621
Assets Turnover (Aturn) 0.6 0.7 0.0508 13 1.0 0.0041 1.47 1.1 0.0243
Sal (%) 103 6.7 0.0073 3.8 5.0 0.0433 3.4 4.0 0.3469
Dep (%) 53 33 0.0086 2.5 29 0.0433 1.7 2.4 0.0199
Oope(%) 14.7 59 0.0000 6.3 5.0 0.0157 5.4 43 0.0209
Growth 17-18 -20.31 —-58.40 0.0000 -21.88 -22.03 0.5029 -7.38 0.25 0.8122

p-value (Mann-Whitney U test).
Classification on the basis on Commission Recommendation of 6 May 2003.

There are three large companies (with revenues above 50 million euros, and they have been excluded from the comparison).
The non-availability of data on the number of employees has meant that the classification has been carried out on the basis of the turnover variable only, although the official also

takes as a reference figures for the volume of assets and the number of employees.

inefficiency level, considering the distance between efficient organi-
sations and the other companies.

A second analysis was subsequently performed to assess whether
the obtained efficiency results showed statistically significant differ-
ences between cooperatives and IOFs. First, to apply the correspond-
ing statistic, we verified that these data do not conform to a normal
distribution, thereby leading us to use the Mann—Whitney U test to
conduct a non-parametric statistical analysis of the difference in
means. The results are shown in Table 5.

Based on the results of the Mann—Whitney U test, we could reject
the null hypothesis that ‘both groups have a similar distribution’,
0.00 < 0.05. Therefore, we concluded that cooperatives and IOFs have
statistically significant differences in relation to the efficiency indices.

Based on these data, we observed a positive and significant rela-
tionship between cooperatives and the overall economic efficiency
levels. Thus, the results support H1 and validate the superior average
efficiency of cooperatives over that of IOFs, which aligns with the
results previously reported by Barros and Santos (2007).

Probit model
The descriptive data of cooperatives and IOFs were analysed

before the probit analysis. Some data were not included in the probit
model because of high correlations with the other explanatory

variables. This is the case for the expenditure efficiency indicators
(Table 6). They reflect expenses as a percentage of revenue
(expenses/revenue) as follows:

e Dep = Depreciation/Operating revenue

e Sal = Salaries/Operating revenue

e Oope = Sales and general and administrative costs/Operating
revenue

Moreover, the normality of the sample distribution (Shapiro
—Wilk normality test) and the (Levene) homogeneity of variances
test were compared. The assumptions of normality and homogeneity
of variances were not met; therefore, we used the Mann—Whitney U
test for independent and non-parametric samples to determine
whether both samples (cooperatives and IOFs) showed significant
differences (Tables 6 and 7).

The descriptive statistics show that cooperatives are larger than
IOFs in both asset volume and turnover (sig 0.1%). Furthermore, the
GP of cooperatives is higher than that of IOFs (sig 10%). The differen-
ces in asset turnover are not significant. The cooperatives demon-
strated lower growth capacity than IOFs from 2017 to 2018 (sig 10%).
Regarding efficiency, cooperatives were observed to be capable of
operating with a lower proportion of their income allocated to staff
remuneration (sig 10%) and other operating expenses (sig 0.1%).
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Table 8
Probit regression (2018).
Mod 1 Mod I
Coef Marginal effect ~ Coef Marginal effect

Performance (GP)% 0,0640 *** 0,0220 *** 0,0823 *** 0,0279 ***

Growth 17-18 -0,0434 -0,0149 —0,0456 -0,0155

Assets Turnover (Aturn) —0,2656 *** —0,0914 ** —0,2310 ** —0,0783 **

Operating revenue (OR) (€million)  0,0942 0,0032 *** 0,9699 *** 0,3289 ***

GP X OR —-0,9972 **  _0,3381 ***

Constant —5624 *** —7,3669

Control YES YES

n=375

Log Likelihood 64,16 72,5

LR Chi2 0,0000 0,0000

Prob>chi2 0,124 0,1395

Companies were classified by size to determine if this variable Table 9

showed any differences between groups (Table 7). We first observed Results of regression analysis (2018).
that, for both cooperatives and IOFs, performance increases with firm Mod 1 Mod I
size, which aligns with the previous findings of authors such as
Pokharel, Archer and Featherstone (2020). Significant differences in Type 3527 58682
GP were observed for micro and small enterprises between coopera- (0.950) (1364)

R X . p . p Op revenue (million €) 0,3747*** 0,6999***
tives and IOFs. Among micro-enterprises, cooperatives showed by far (0,107) (0,173)
the highest profitability (GP) (1% sig), owing to their larger size (turn- Assets Turnover (Aturn) — 4,4791*** 42341
over (0.1% sig)), higher asset turnover (10% sig), and lower cost per (0.619) (0.624)
unit of income (salaries, depreciation, and oope) (1%). However, for Growth 17-18 ?60(?;23) ?60363212)

. o X X
small enter_prlses, IOFs were more profitable _(GP) (1% sig) as a result Type x OR _05176"
of greater investment in assets in cooperatives that are not suffi- (0218)
ciently compensated for in the form of revenue (despite being higher Constant 81,1117 80,6993***
than in IOFs), leading to a lower asset turnover (1%). In many cooper- (1875) (1870)
. .. . [ . . Control YES YES
atives, this increased asset investment is linked to the provision of
X . K N R-squared 0,2655 0,2770
services to members to facilitate their operations or reduce the cost Adjusted R-squared 02430 02527
of their inputs. This explains the higher personnel and depreciation F 11,775 11,4

costs per monetary unit of sales revenue (5%).

Among medium-sized companies, IOFs have a much higher turn-
over rate compared with cooperatives, and although they also have
greater investments in assets, the weight of these investments is
lower with respect to income, and consequently, IOFs have higher
asset turnover (5% sig).

As in the small enterprises, depreciation and personnel costs per
unit of sales revenue are higher in cooperatives (5% sig), leading to
lower profitability (GP) in the cooperatives, although the difference is
not significant in this case. The only item that was significantly lower
in all analysed groups was the oope per unit of sales revenue (0.1-5%
sig), which includes supplies contracted by the company.

Table 8 presents the results of the probit regression with the vari-
ables included and their beta values, significance, and marginal
effects. This study used two models. Model I, the baseline model,
includes the variables GP, Growth, Assets turnover, and Operating
revenue, as well as the control variables. Model Il includes an interac-
tion term, GPxOperating revenue, to test the influence of size and GP
on the probability that a firm will be a cooperative. The overall rate of
correct classification was estimated as 66.93%, and 69.33% in Models I
and II, respectively.

The results show that the companies did not experience signifi-
cant turnover growth from 2017 to 2018. Regarding GP, the results
show that cooperatives are superior to IOFs (1% sig), indicating that,
among olive oil production companies in Andalusia, the higher the
GP, the higher the probability that a company will be a cooperative.
This superiority of cooperatives over IOFs comes from their higher
efficiency, as demonstrated using DEA, not from the higher asset
turnover, which has a negative coefficient (1% sig).

However, as a company increases in size, this effect changes
(Model II). The sign of the interaction term ‘GP x Operating revenue’

Var dep: GP; Type= company type (Coop/IOF): Type 1 if
Coop; Type =0 if IOF.

becomes negative (sig 1%), implying that in the case of larger and
more profitable companies, the higher the GP, the higher the proba-
bility the company is an IOF and not a cooperative. According to the
marginal effects, for each additional percentage point of performance
a firm showed, the probability of it being a cooperative increased by
2.2%. These results partially support H2. At smaller sizes, cooperatives
prove to be more profitable than IOFs; however, as company size
increases, the cooperative structure generates new costs that cause
them to lose their advantage over IOFs.

The regression results (Table 9) confirm the positive impact of
cooperative business typology on GP (1% sig), in addition to other ele-
ments such as business size (Operating revenue) and asset turnover,
which have positive effects (1% sig in both cases). However, in line
with the probit regression results, as cooperatives grow larger, the
impact on GP becomes negative (5% sig).

Discussion

This study’s results indicate the superiority of cooperatives over
IOFs in terms of both efficiency and profitability. These findings sup-
port H1, partially support H2, and align with the results of D’Amato
et al. (2021). This greater efficiency is due to the cooperative’s differ-
ential characteristics, especially the duality of the partner (supplier
and owner), which places them in a preferential position in key areas,
such as product supply security, and a greater alignment and com-
mitment of partners with the company’s strategy (Bontems & Fulton,
2009).
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However, the analysis further indicates that the use of mixed prof-
itability indicators from a dual cooperative/enterprise-member per-
spective reveals differences in profitability in favor of cooperatives
that are not visible when using those that only consider profitability
at the cooperative/enterprise level, which is in line with Kontogeor-
gos et al. (2018) and Sebhatu et al. (2021). The advantage coopera-
tives have over IOFs, which is particularly evident in smaller
cooperatives, translates into a greater collective ability to generate
profits and pay their suppliers (i.e. the members of the cooperatives)
more for their products. This is consistent with the findings of D’Am-
ato et al. (2021) who used a similar cutoff indicator. Cooperatives’
goal of offering fairer prices to producers allows them to operate
more efficiently and maintain lower operating costs (including
wages, depreciation, and other expenses) compared to IOFs. Levi and
Davis (2008) previously indicated that ‘enfants terribles’ cooperatives
are completely depersonalised and represent a broader phenomenon
that goes beyond the dominant global economy. Cooperatives are
seen as a model based on two components, one economic and one
social, and, in this, lies the source of their incompatibility with the
hegemonic economic paradigm.

However, as firm size increases, this advantage of cooperatives is
diluted and they become less scale-efficient. Assuming the U-shape
of average business costs proposed by Marshall (2009) in Principles of
Economics, the present results suggest that cooperatives would ‘suf-
fer’ diseconomies of scale before IOFs. Several elements are the deter-
minants of this phenomenon. The first is the superior investment in
assets of cooperatives compared to that of IOFs, which increases with
size. The tendency of cooperatives to ‘overinvest’ has been recognised
in various studies (Parliament et al., 1990) and indicates that they
require increasingly higher turnover to compensate for the conse-
quent increased depreciation costs in terms of profitability. Concern-
ing investment in assets, the greater difficulty cooperatives face in
establishing their operational size is important to recognize. While
IOFs choose the operational size that maximises their profitability,
the size of a processing cooperative is determined by the volume of
the members’ supply of raw materials, which may be beyond the
optimal level of supplies the cooperative requires (Soboh et al. 2012).

Another element that influences cooperatives’ loss of profitability
is the increased weight of two types of costs per monetary unit
received from sales, personnel and amortisations, which becomes
more evident as the cooperative increases in size. This depreciation is
a consequence of the abovementioned tendency of cooperatives to
overinvest in assets. In the case of personnel expenses, this greater
effort is explained by the very essence of the cooperative, that is, pro-
viding various services to members, which does not exist in IOFs.
Although a micro cooperative does not have the financial muscle to
provide such services to the members, they can incorporate them as
they grow, thereby leading them to invest in assets (e.g. supply shops
to reduce the cost of their inputs, machinery to facilitate members’
agricultural activity) and more staff to incorporate them (Casado-
Montilla, Pulido-Fernandez, Carrillo-Hidalgo & Duran-Roman, 2023).
These costs overrun their lead, resulting in a loss of profitability com-
pared with IOFs. These results align with those obtained by Oustapas-
sidis, Vlachvei and Karantininis (1998), who concluded that
cooperatives are less scale-efficient because of their organisational
characteristics that endorse oversupplying members’ inputs.

Beyond financial reasons, other elements linked to the special
governance of cooperatives become more prevalent as size increases
and may affect the visible profitability loss. In line with stakeholder
theory, a higher number of stakeholders with greater complexity in
cooperatives, compared to those in IOFs, may negatively affect profit-
ability. Similarly, according to transaction cost theory, the growth of
cooperatives can lead to the appearance of costs associated with
coordination between the parts of the organization that do not exist
in IOFs. Nilsson (2018) identified the different governance costs that
emerge or intensify as a consequence of growth and the
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incorporation of members for cooperatives. In particular, the costs of
collective decision-making, or the costs of management supervision,
are worth noting. Regarding the former, we can highlight the higher
costs of coordination, portfolio, and horizon problems, which can hin-
der members’ investments or lower incentives for members to con-
tribute to governance because of the lack of clarity on property
rights. In addition, the high number and heterogeneity of member-
ships increase collective decision costs, which arise with the adoption
of costly processes to address the heterogeneity of patron interests
and decisions that do not serve the average owner and may instead
benefit unrepresentative groups (Cook & Iliopoulus, 2016).

Regarding management costs, firm size aggravates agency prob-
lems. As the number of members increases, each owner’s share in the
potential gains from effective supervisory management decreases,
resulting in increased opportunistic costs and the emergence of bad-
decision costs (Cook & Iliopoulos, 2016). This increase in the costs of
the cooperative formula may mean that when cooperatives reach a
sufficiently large size, they may migrate towards other models with
lower organisational costs; however, whether this would be in the
best interest of the partners is unclear.

Our findings have several managerial implications. Cooperatives
in the agri-food sector need to grow to survive in a global and highly
competitive context. However, this growth comes at a cost. Coopera-
tive directors and managers must be aware of these costs during their
growth process. Although some of these costs may be acceptable or
even desirable, as they provide members with better services, those
arising from greater organisational and decision-making complexity,
as well as the divergence of interests between members and the
cooperative, require an exercise in foresight and the introduction of
modifications in their governance and decision-making models to
ensure the sustainability of the cooperative.

Conclusions

Based on this study’s objectives, the results obtained using the
DEA method show statistically significant differences in the distribu-
tion of efficiency indices between cooperatives and IOFs, with coop-
erative organisations achieving greater efficiency. These findings
support H1.

However, a mixed indicator of performance at the cooperative/
enterprise-member level has been designed (GP), allowing us to visu-
alize the higher profitability of cooperatives compared to IOFs, espe-
cially in smaller companies, which reveals their superiority in
providing both higher profits and higher prices to suppliers for their
products (also members in cooperatives).

The duality of the cooperatives’ producer-member role is funda-
mental as an incentive for these enterprises to adjust their operating
costs, insofar as the direct beneficiaries of these adjustments are
members. However, as their size increases, the idiosyncrasy of coop-
eratives brings to the surface costs that do not exist in IOFs, as these
are derived from the dual nature of members (owners and users),
their democratic structure, and their vaguely defined property rights,
which make cooperatives lose their superiority over IOFs in terms of
profitability. This element means that H2 is only partially supported
(i.e. in the case of small cooperatives).

This study presents several differential elements with respect to
the existing academic literature in the field of comparative analysis
of the profitability of cooperatives and IOFs. First, it uses a dual meth-
odology, DEA, and financial analysis through ratios using probit
regression. Second, we propose an indicator that considers the dual
role of cooperative members (users and owners) and examines prof-
itability with a mixed approach from the perspective of the coopera-
tive as an enterprise and from the viewpoint of its members.
Although with a different formulation, this joins the similar proposals
of Soboh et al. (2012) and D’Amato et al. (2021).
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This study is also the first to introduce size as an element that
mediates the relationship between different types of firms (coopera-
tives or IOFs) and profitability. Our results show that the relative per-
formance of cooperatives and IOFs varies depending on their size.
The emphasis on size as a moderator in the relationship between
profitability and company type suggests that this may be one factor
responsible for the differences revealed in previous studies that com-
pared the profitability of both types of companies. Therefore, size is
an element to consider when comparing the profitability and effi-
ciency of cooperatives with those of other companies.

However, this study also has limitations. The results refer to only
one activity sector and two comparative periods. These limitations
provide new lines of research, as we intend to determine whether
the same effects can be found in other sectors and periods. Although
increased size was found to result in a loss of profitability for cooper-
atives relative to IOFs, a differentiated analysis has yet to be con-
ducted to determine what part of this loss of profitability is caused by
an increase in member services and what part is a consequence of
costs inherent to the cooperative organisational model itself. Other
lines of research could aim to analyze the efficiency of the economic
activity of other social economy families compared with IOFs. Thus,
further research could demonstrate whether the social economy is
not only more sustainable but also more efficient and under what
conditions.
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