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Abstract

Online presence is essential for companies operating in the social economy. The
health crisis resulting from Covid-19 has reinforced the need to access the Internet
and develop online commerce. This paper analyses the online presence of Catalan
agricultural cooperatives, their level of maturity in the development of e-commerce
and the changes that have occurred during the years characterized by the restric-
tions resulting from the pandemic. To this end, content analysis and the eMICA
methodology (Extended Model of Internet Commerce Adoption) were used to study
the websites of various Catalan agricultural cooperatives. The model was applied

to 104 cooperatives with an online presence in 2022, and the results were compared
to a previous study conducted in 2018. The results indicate that although cooperatives
have improved their online presence, especially in relation to online commerce, there
is still much room for optimal interaction with their target audience. The pandemic
and resulting restrictions on mobility forced a rapid deployment of e-commerce,

often without sufficiently developing the interactivity of websites. The circumstances
within the sample are varied, with wine cooperatives being the most mature in their
use of e-commerce compared to olive oil and fruit cooperatives. The latter are the most
deficient in their online presence and e-commerce development.

Keywords: Agri-food cooperatives, e-Commerce, Web content analysis, eMICA,
Internet, Digital marketing

Introduction
Nowadays, the widespread use of information and communication technologies (ICTs)
by both citizens and organizations has changed society’s routine behaviour, giving rise to
the so-called information society (Ziemba 2019). Additionally, the health crisis resulting
from Covid-19 has had a direct impact, both locally and globally, on societies in general
and the agri-food industry in particular (Desa and Jia 2020; Phillipson et al. 2020).

It is likely that some of the effects the pandemic has had on agri-food will become

commonplace and this will lead to a change in the management strategies employed
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by agri-food companies (Apostolopoulos et al. 2021). Although the pandemic has at
times created difficult and complex situations, at the same time it has created oppor-
tunities for entrepreneurship in the agri-food sector and enhanced market-oriented
strategies. These include improving the online presence of agricultural organizations
and businesses (Altarturi et al. 2023; Mastronardi et al. 2020).

Organizations integrate social media into their marketing strategy and use it mainly
to contact and provide information to their customers (Hofacker and Belanche 2016).
Thus, the use of ICTs by companies improves their access to the external market, pro-
viding them, in turn, with more and better access to foreign trade (Burstein and Vogel
2017). Since e-commerce reduces transaction costs and eliminates geographical barri-
ers, it facilitates contact between users anywhere in the world (Cristobal-Fransi et al.
2015). The use of ICTs is important for any type of organization, not least for coop-
eratives, as their limited human and financial resources restrict their access to the
international market. In this situation, ICTs are essential for minimizing these effects
(Montegut et al. 2013; Wen 2007).

This is the situation on which this paper places its focus, analysing online presence
and levels of maturity with respect to the use of e-commerce in olive oil, fruit and
wine agro-industrial cooperatives in Catalonia. There are two main reasons for this
choice:

Firstly, the economic and social importance of cooperatives in Catalonia and Spain.
The business activity of agricultural cooperatives has a major impact on the Spanish
economy. In 2019, there were 3369 cooperatives in Spain with a turnover of 34,367 mil-
lion euros and 1,165,595 members. At the time these data were collected, cooperatives
employed 111,584 direct workers. They are mostly located in rural areas, so they rep-
resent an economic and social engine in rural and sparsely populated areas. The sector
represents around 3% of the GDP of the Spanish economy. Catalan agri-food coop-
eratives account for 9.2% of Spanish cooperatives and 6.9% of the collective turnover
(OSCAE 2021).

Regarding the general profile of the sectors explored here, we note that Catalonia only
produces 40% of the food consumed in these sectors. Agricultural cooperatives repre-
sent 33% of the final agricultural production (53% of agricultural and 24% of livestock
production). The sectors with the most cooperatives are almonds (cooperatives produce
75% of all almonds in Catalonia), olive oil (73% of the total) and rice (72%). They also
have a relevant presence when it comes to citrus fruits (52%), wine (45%) and stone fruit
(45%) (FCAC 2023). There are almost a hundred cooperatives in the olive oil sector in
Catalonia. They are mainly located in Tarragona and Lleida and most produce and bot-
tle their own oil. Overall, they represent more than 70% of the oil production obtained
in Catalonia and have an average turnover of around 80 million euros. As for the wine
sector, there are around sixty cooperative wineries in Catalonia, mostly based in Tarra-
gona and, to a lesser extent, Barcelona, Girona and Lleida. Cooperative wine production
amounts to around 1.5 million hectoliters, approximately half of the total production in
Catalonia. The fruit sector consists of more than fifty cooperatives, most of which are
located in the province of Lleida. This is a very export-oriented sector. The total turnover
of these cooperatives is around 300 million euros, and they sell more than 500 million
kilos of fruit (FCAC 2023).
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The second reason for choosing these cooperatives is their importance as a means of
economic, social and environmental development in the area where they are located.
Their activity is both sustainable and responsible, as they use local resources, create sta-
ble employment, foster progress in rural areas, achieve better redistribution of resources
and effectively provide services of a social nature (Iliopoulos and Valentinov 2018; Trejo-
Pech et al. 2023).

We therefore believe an analysis of the online presence of agri-food cooperatives is
merited, determining the current situation in a post-pandemic setting and comparing
it with the situation prior to the pandemic described by Cristobal-Fransi et al. (2020).
With this comparison, we seek to contrast the improvement in online presence indicated
in the study by Mastronardi et al. (2020) in the case of Catalonia (Spain). To this end, a
longitudinal comparison was carried out between 2018 (pre-pandemic period) and 2022
(when the most severe restrictions of the pandemic ended), based on web content analy-
sis (WCA) and the Extended Model of Internet Commerce Adoption (eMICA). In addi-
tion, a top-down cluster analysis (Santesmases 2009) was carried out on the 2022 data,
complete with several ANOVA tables to determine the different circumstances within

the Catalan agri-food cooperatives in relation to their online presence.

Online presence of the agri-food industry

The effects of adopting technology have been studied for different sectors of the agricul-
tural industry, including the olive sector (Giagnocavo et al. 2017; Mozas et al. 2020), the
wine sector (Gil et al. 2015) and the fruit and vegetable sector (Granollers et al. 2013). As
market-based organizations, agricultural cooperatives cannot and should not remain on
the sidelines. If these entities wish to compete successfully and gain a foothold against
competitors in the marketplace, they must be at the forefront of this technological revo-
lution (Bernal et al. 2018; Luo and Hu 2015; Montegut et al. 2013; Zeng et al. 2017).

Different studies have been conducted for the fruit and vegetable sector, such as that
carried out by Montegut and Cristobal-Fransi (2012), which reviewed different aspects
of how Catalan sweet fruit cooperatives are managed. The study by Granollers et al.
(2013) included a usability analysis of the websites of agri-food cooperatives in the fruit
sector. The results of this study showed that the websites used by this type of organiza-
tion were aimed more at informing the user about different aspects of the cooperative
than at selling the product itself. Furthermore, they stated that there was a great deal
of room for improvement in terms of usability. On the demand side, Jin et al. (2017)
conducted research analysing customers’ preferences when buying fresh fruit online.
The results showed that the diversity of the products on offer and their certification had
significant effects on willingness to pay, especially for products labelled as ‘green’ and
‘organic’

As for the oil sector, Perlines et al. (2013) stated that the Internet provides cooperative
enterprises with a powerful tool for participation and managing organizational knowl-
edge. This allows for a decentralization of information to aid decision-making, providing
quick solutions and increasing agility and responsiveness. Klonaris and Agiangkatzoglou
(2018) addressed different aspects of the olive oil export process from a multidisciplinary
perspective. These authors analysed elements of competitiveness in different markets
where the use of ICTs is prevalent. E-commerce offers a powerful tool for cooperatives
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to carry out some of their most important functions, such as promoting, coordinating
and developing the common economic goals of their members, and strengthening and
integrating their members’ economic activity (Burke and Sewake 2008).

Finally, with regard to the wine sector, as wine is a complex product, consumers
tend to seek information and opinions on social media and the Internet before pur-
chasing (Szolnoki et al. 2018). Kolb and Thach (2016) studied the adoption of Web 2.0
and social media by German wineries, focusing on the relationship between winery
size, social network use and response time to consumer emails. The results showed
a relatively low adoption of Web 2.0 by German wineries, with size being relevant
in explaining a higher level of ICT use. In a similar vein, Marzo-Navarro & Pedraja-
Iglesias (2021) analysed the online presence of wineries in La Rioja, Spain. The ele-
ments studied were grouped into the following dimensions: information, integration,
transactional and interactive communication and navigation design. The study con-
cluded that the websites could be improved by including more information about the
wines themselves, boosting their e-commerce platforms and interactivity, and includ-
ing more information about the wine tourism destination. Neilson and Madill (2014)
analysed the extent to which the websites of wineries in different wine regions in five
countries were influential in attracting visitors and increasing sales. Thus, they inves-
tigated the adoption of social networking and Web 2.0 activities at wineries located in
Australia, Canada, Chile, France and the USA. The results showed that Facebook was
the main platform used by wineries to interact with consumers, but the reasons for
consulting their social media profiles varied widely (Table 1).

In the previous sections we have shown the economic weight of agri-food coop-
eratives and their influence on territorial, social and environmental development.
We have also justified the importance of an optimal online presence of the agri-food
industry. All this leads us to propose the following research questions:

RQI Has the level of online presence of agri-food cooperatives improved in recent

years?

As a result of the review of the specialized literature carried out previously, we can
state that Internet presence and level of e-commerce among these cooperatives has
improved in recent years. One of the possible reasons for this may be their need to
diversify the marketing of agricultural products through the Internet due to mobility
constraints imposed by the pandemic (Mastronardi et al. 2020; Zanetti et al. 2022).

RQ2 Is the combined approach formed by WCA and eMICA useful for measuring the
development of agri-food cooperative websites?

The use of a combined approach consisting of WCA and eMICA to study the online
presence and maturity of ski resort websites was developed and tested in a paper by
Ramon-Cardona et al. (2022). However, this mixed methodology has also been used
in other fields, such as in the tourism industry (Choochinprakarn 2016; Cristobal-
Fransi et al. 2017; Ting et al. 2013), sports (Daries et al. 2021), culture (Cristobal-
Fransi et al. 2021) and agriculture (Bernal et al. 2018).
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Table 1 Main studies on Internet adoption in the agricultural sector Source: authors' own work

Work Sector Findings

Burke and Sewake (2008) Olive Oil  E-commerce promotes common economic goals of the
cooperative’s partners and strengthens their economic
activity

Granollers et al. (2013) Fruits Websites are more informative than commercial. Usability
of the websites could be improved

Klonaris and Agiangkatzoglou (2018) Olive Oil  Internet facilitates cooperatives’ export process

Kolb and Thach (2016) Wine The German wineries had a relatively low adoption of Web
2.0, with size being relevant to explain a higher level of ICT
usage

Marzo-Navarro and Pedraja-Iglesias (2021) Wine The websites of Rioja wineries should provide more infor-
mation on wines and improve their use of social networks
and e-commerce platforms

Montegut and Cristébal-Fransi (2012) Fruits The main obstacles to doing business on the Internet
are a lack of qualified personnel, a lack of financing and
ignorance of the medium

Mozas et al. (2020) Olive Oil - Age, size, ICT-training among management, social network
activity and outsourced ICT management are associ-
ated with greater online sales of olive oil by second-tier
cooperatives

Neilson and Madill (2014) Wine Facebook was the main platform used by wineries to
interact with consumers, but the reasons for consulting
wineries'social media profiles varied widely

Perlines et al. (2013) Olive Ol Internet allows cooperatives to decentralize information
for decision-making, providing quick solutions and gaining
agility and responsiveness

Szolnoki et al. (2018) Wine Internet improves cooperative product sales as consumers

seek information and opinions on social networks and on
the web before buying

Methodology

The development of a methodology for the evaluation of the ideal characteristics of a
website is a topic of great interest for both researchers and practitioners. Different works
agree that there is no single, universally recognized methodology for evaluating a web-
site (Bauer and Scharl 2000; Camprubi and Coromina 2016; Gaur and Kumar 2018; Law
et al. 2010; Ramon-Cardona et al. 2022), website evaluation currently mainly being based
on the use of surveys, experimental evaluation and content analysis (Chiou et al. 2010).
According to the research by Law et al. (2010), five methodological approaches are most
commonly used in website measurement: a) the accounting method; b) the automatic
method; ¢) the numerical computation method; d) the user opinion method; and e) the
combined method. This research employs the accounting method.

Most studies use a series of indicators divided into four broad groups to perform the
analysis: technical, commercial, content-related and design-related (Benbunan, 2001;
Chiou et al. 2010; Cristobal-Fransi et al. 2021; Daries et al. 2021). The market orientation
approach evaluates websites by considering users as potential customers, meaning the
evaluation focuses more on aspects related to the promotion of activities, online trans-
actions and features of the products and services offered (Alvarez 2014). We have opted
to use this research perspective in this article.

The methodology employed in this research therefore includes both Web Content
Analysis (WCA) and eMICA adapted to agri-food cooperatives (Cristobal-Fransi et al.,
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2020). The items used to assess the level of e-commerce adoption in agri-food coopera-
tives’ websites were adapted from the eMICA model and selected from a review of the
literature. In turn, it was determined that in order to move from one level to another
and consolidate its position, the website has to possess a minimum number of attributes
(Alvarez 2014; Cristobal-Fransi et al. 2017; Daries et al. 2018). Levels are therefore deter-
mined by the corresponding variables present on the website. The scale is dichotomous
for all variables.

In order to achieve the proposed objectives, the websites of all the cooperatives
belonging to the Federation of Agrarian Cooperatives of Catalonia (FCAC) were ana-
lysed. After discarding those cooperatives that do not have a website, 104 websites from
a total of 158 were obtained for the year 2022 (it should be noted that information was
obtained from 106 websites in 2018). The fact that there are two fewer websites may be
due to the fact that those cooperatives have disappeared (there are very small in size) or
because they have been integrated into a second-tier cooperative that has taken over the
functions of web design and maintenance. The first fact that stands out is that only 65.8%
of Catalan cooperatives have an online presence. The aim of this paper is to analyse the
use they make of this online presence and its evolution by comparing the data for 2018
and 2022. To determine the degree of significance of the differences between the two
samples, the Phi coefficient was used as a statistical test.

In addition, a top-down cluster analysis was applied to the 2022 data, corresponding
to the FCAC cooperatives with a website, using the Howard-Harris algorithm (Santes-
mases 2009), complete with several ANOVA tables. The aim of the cluster analysis is to
look for typologies in terms of the online presence of agri-food cooperatives and thus
obtain a more detailed view than the mean values. The group of cooperatives with no
online presence should be added to the groups created in this analysis.

Web content analysis

A review of the existing literature was carried out with the aim of developing a model
to analyse the content of websites belonging to agricultural cooperatives (Alvarez 2014;
Camprubi and Coromina 2016; Ciruela-Lorenzo et al. 2020; Lee and Morrison 2010; Lim
et al. 2009; Platania 2014; Sparacino et al. 2023). This model presents a vision of the ele-
ment’s cooperatives include on their websites so as to provide users with the information
they require and interact with them, either to offer e-commerce activities such as selling
products or services to members, or to maintain contact on a secure platform that guar-
antees compliance with the quality standards of a website.

The model presented is composed of four blocks of web page analysis: Information,
Communication, e-Commerce and Additional Functions, as shown in Table 2. Each of
the blocks has its own characteristics and items to be evaluated. We chose to evaluate
the websites from a marketing perspective, identifying the contents and services offered
online. The analysis was carried out by identifying a series of informative items and
interactive services that are considered useful or attractive to a website user (Alvarez
2014; Montegut et al. 2013; Lee and Morrison 2010; Marzo-Navarro & Pedraja-Iglesias
2021). Each of the items was selected from the literature review by adding new elements
to adapt them to the context of agricultural cooperatives (Cristobal-Fransi et al. 2020).
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Table 2 Proposed web content analysis model Source: authors' own work

Dimensions Definition Authors

Information To evaluate the information available on Alvarez (2014), Carmona et al. (2012), Chiou
agricultural cooperative websites and how et al. (2010), Cristobal-Fransi et al. (2020),
easy it is for the user to find Daries et al. (2018), Escobar and Carvajal

(2013), Granollers et al. (2013), Heinze & Hu
(2006), Lee & Morrison (2010), Liao et al.
(2006), Marzo-Navarro & Pedraja-lglesias
(2021), Ramon Cardona et al. (2022), Robbins
& Stylianou (2003)

Communication To measure the capability of the website to  Alvarez (2014), Chiou et al. (2010), Cristobal-
interact with customers, whether through  Fransi et al. (2020), Daries et al. (2018), Esco-
communication mechanisms, Web 2.0 bar & Carvajal (2013), Heinze & Hu (2006); Lee
resources or availability of information in & Morrison (2010), Marzo-Navarro & Pedraja-
different languages Iglesias (2021), Ramon Cardona et al,, (2022);

Walcott (2007); Sparacino et al., (2023)

E-commerce To assess the capability of the website to Alvarez (2014), Chiou et al. (2010), Cristobal-

conduct secure business activities Fransi et al. (2020), Daries et al. (2018),

Escobar & Carvajal (2013), Lee & Morrison
(2010), Marzo-Navarro & Pedraja-lglesias
(2021), Ramon Cardona et al. (2022); Ting
etal. (2013)

Additional functions  To measure the capability of the website Alvarez (2014), Cristobal-Fransi et al. (2020),
to convey trust through elements of data Daries et al. (2018), Ramon Cardona et al,,
protection, certifications and the use of (2022); Ting et al. (2013), Walcott (2007)
new media such as the mobile version of
the website or apps

The eMICA model

Burgess and Cooper (1998) developed the Model of Internet Commerce Adoption
(MICA). This model proposed that, when implementing websites, companies usually
start with a simple web page on the Internet. This presence becomes more complex
over time as they incorporate new processes due to their increasing experience and
knowledge in the use of ICTs. MICA consists of three stages, incorporating three lev-
els of business processes: (a) web-based promotion, (b) information and service pro-
vision, and (c) transaction processing. The stages of development provide a roadmap
indicating at which level businesses, in our case, agricultural cooperatives, find them-
selves in terms of their development of e-commerce applications.

As websites gradually evolve, this movement is reflected through the different
stages of development from inception (promotion), through consolidation (provision)
and finally maturity (processing). Levels of website complexity and functionality are
added in the model. This addition of levels reflects the evolution of the company from
a static Internet presence to a dynamic website through increasing levels of interac-
tivity (Burgess 2016).

The MICA model has been applied to different sectors, mainly in the tourism industry
(Doolin et al. 2002; Burgess et al. 2011; Cristobal-Fransi et al. 2017; Daries et al. 2021;
Lin et al. 2009; Ramon-Cardona et al. 2022; Ting et al. 2013), but also in others such as
the agri-food industry (Bernal et al. 2018; Cristobal-Fransi et al., 2019; Platania 2014).
This has allowed for the starting model to be enhanced via the use of an Extended Model
of Internet Commerce Adoption (eMICA), where several layers of sophistication have
been added and the MICA model adapted to the new virtual environment and the par-
ticularities of the Internet (Table 3). This model, based on a combined evaluation, allows
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Table 3 Extended model of e-commerce adoption (eMICA) Source: Burgess et al. (2011) based on
Burgess and Cooper (2000)

Examples of functionality

Phase 1 Promotion

Level 1 Basic information Name, history, origins, physical address, contact details and activities
carried out
Level 2 Information rich Email and/or contact form, information about products, events, trade

fairs, website languages, certifications, news and online promotions
Phase 2 Provision

Level 1 Low interactivity Basic product information, links to other information, recipes, visitor
information, training, promotion, online surveys, memory download and
page sharing

Level 2 Medium Interactivity FAQs, site maps, webcam, brochure download, word search, email news,
online shop as a showcase

Level 3 High interactivity Exclusive web area for customer consultation, chat, discussion forums,
multimedia, social networks, possibility of collecting online comments,
voting on quality, satisfaction of products offered, virtual tour, mobile
web version or app

Phase 3 Process Complete purchasing process, secure transactions, digital signature and

encryption, interaction with the server, consultation of databases, status
and tracking of orders. Existence of a private registration area

websites to be evaluated from a basic level to the most advanced level, defined by trans-
actional processes.

We can state that organizations in the field of agri-food have not been pioneers in
the intensive use of digital resources and, therefore, they do not take full advantage of
the possibilities derived from ICTs (Cristobal-Fransi et al. 2019). In the case of agricul-
tural cooperatives, the studies carried out indicate that their websites do not incorpo-
rate advanced functions for maintaining relationships with their customers, rather using
their websites as communication tools and ignoring the possibility of interactivity with
the customer (Bernal, et al. 2018).

Results

As previously mentioned, in order to evaluate the online presence of agri-food coopera-
tives, this research has applied Web Content Analysis and eMICA adapted to this type
of entity. To determine whether the levels of implementation of a certain element varied
between the 2018 sample and the 2022 sample, the Phi coefficient was used. A cluster
analysis was then applied to the 2022 sample to determine the different circumstances
within the Catalan agri-food cooperative sector.

Web content analysis (WCA)

In order to identify the presence of each of the elements and to facilitate the analysis,
the results shown represent the percentage of agricultural cooperatives using each tool
proposed for the WCA.

The information dimension analyses the mechanisms established by agricultural
cooperatives to share information about their main characteristics, facilities, environ-
ment and product promotions. As can be seen in Table 4, the contents relating to
information about Catalan cooperatives are better represented than the information
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offered about (I.1) the facilities (I.2), the environment (I.3) and promotions (I.4). The
data show a slight improvement in almost all items compared to the 2018 survey, but
these are insignificant differences overall. This shows that although the cooperatives
are improving their online presence and adopting new online resources, these small
improvements seem to be due to normal improvement dynamics rather than the
effects of the pandemic, which would be expected to be more radical.

The dissemination of information through websites is implemented differently
depending on the variable analysed; firstly, information about the cooperative; sec-
ondly, information about the facilities; and thirdly and fourthly, information about
the environment and promotions.

There are some notable negatives. When considering information about the coop-
erative, it is worth highlighting the scarcity of links to websites with evaluations of
the products marketed (I.1.7), and virtual tours (I.1.8). When evaluating information
on facilities, there is little on the different operational areas of the cooperative (1.2.4).
Unquestionably, the presence of links to different crop information websites (1.3.1) or
information on online purchasing incentives (1.4.2) needs to be improved. Addition-
ally, tourism-related items such as tourist information on the area (1.3.2), which are
present in 40.4% of cases, or information on guided tours (I.4.3), present in 23.1%,
have a lot of room for improvement. Cooperatives should strengthen these attributes
of the Information dimension, as they are key and can be determining elements in the
purchasing behaviour of their online customers.

As Table 4 shows, items related to the communication dimension (tools favouring
interaction with the customer) return lower percentages than those of the previous
variable. In general, cooperatives do not use all the possibilities offered by the Inter-
net to establish a direct dialogue with their users. The most common means of com-
munication for contacting users are through the traditional channels of telephone
and email (C.1.1). This is followed by the ability to collect online customer feedback
(C.1.2). The third element to note is the presence of a restricted area exclusively for
customers or partners (C.1.7). To a lesser extent, newsletters (C.1.6), the option for
customers to vote on the quality and satisfaction of the services provided (C.1.8) and
instant messaging (C.1.3) are used. For the remaining variables, the level of presence
is quite low or even non-existent, meaning that interaction with customers via the
website remains an unresolved issue for the cooperatives analysed. With regard to the
use of Web 2.0 resources of particular note are the possibilities for customers to share
content (C.2.4), the availability of a blog (C.2.5), links to external image and video
platforms (C.2.6) and the availability of social networks (C.2.7).

While most of the items in the communication variable improved slightly compared
to 2018, the ability to collect online feedback from customers (C.1.2), which increased
from 10.4% to 73.1%, and links to external image and video platforms (C.2.6), which
increased from 13.2% to 53.8%, stand out significantly. On a lower average, links to
company blogs (C.2.5) also improved from 1.9 to 12.5%, as did the inclusion of exclu-
sive areas for customers and partners (C.1.7), from 54.7 to 65.4%. These dramatic
improvements may have been due to the effects of the pandemic and the impossibility
of direct contact with clients during periods of lockdown.
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To conclude the analysis of the communication variable, we focused on the presenta-
tion of the websites in different languages. Presentation in more than one language is
widespread in this sector, and 82.7% of the websites offer their information, products
and services on the web in at least two different languages, although this tends to be
Spanish and Catalan, especially in the case of the smaller cooperatives. This may not be
sufficient for international customers, and other languages such as English, French or
German need to be added.

The importance of having websites in more than one language is evident, even more
so if we take into account that Spain ranks first in the world in terms of surface area and
production of olive oil. Spanish production represents approximately 70% of EU produc-
tion and 45% of world production, making Spain the world’s leading exporter of olive
oil. As for wine exports, these amounted to 2,897.3 million euros for Spain in 2021, with
Catalonia being the leader (620 million euros). Spain is also the leading exporter of fruit
and vegetables in the European Union, with a total of 17,000 million euros, and one of
the world’s three leading exporters together with China and the US (MAPAMA 2022).
Therefore, the use of more than one language on websites offers a clear competitive
edge, and not investing in this field is an obvious mistake that is currently being made by
almost 18% of the cooperatives analysed.

The E-commerce dimension covers online payment services (EC.1), secure online
transactions (EC.2) and interaction with the server (EC.3). The analysis of this section
shows major advances in online sales for this type of entity in recent years, with sig-
nificant changes in all three items (Table 5), especially in the case of oil and wine coop-
eratives. It seems plausible to consider that the major change in this aspect is due to
the pandemic and the need to boost online sales of products. It is also possible that
the slower advance of e-commerce in fruit cooperatives is due to the fact that these are
highly perishable goods and they do not have as much margin for online sales, and the
corresponding logistics, as wine and oil.

The last dimension includes those general aspects that may be relevant for a website in
today’s circumstances. This dimension is divided into three sections: information secu-
rity, quality certifications and availability of the mobile version. There has been a signifi-
cant increase in the presence of the privacy policy or legal notice (FA.1.1) compared to
2018 (Table 5), from 61.3 to 82.7%. This indicates a greater awareness of legal regulations
and may have improved with the development of e-commerce during the pandemic.
In contrast, information on data protection law accounts for only 2.9%. This is a sig-
nificantly low figure, as a considerable percentage of cooperative websites have restricted
access where registration is required, and not assuring compliance with data protection
law is inadequate.

Few of the websites analysed include quality certifications on their websites, although
fruit cooperatives have the most. On the other hand, almost 82% report having other
certifications, which differ greatly from one another: awards of different kinds (interna-
tional, national, regional or local) or simply acknowledgements.

Last but not least, with regard to the availability of a mobile version (FA 3), of the
total number of websites analysed, 97.1% have links to one (FA 3.1). This item also
showed significant growth compared to 2018 (Table 5), which represents a very posi-
tive development, since mobile terminals have become an essential point of sale for
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e-commerce (Nel and Boshoff 2020), having emerged as the new online environment
since the proliferation of smartphones. On the other hand, very few cooperatives
claim to have a mobile application (FA 3.2), and this figure is in fact even lower than
in 2018.

Results for the eMICA model

The information contained in this section is an indicator of the maturity of the agri-
food cooperatives analysed with regard to their commercial direction on the Internet.
If we analyse the results as a whole, they show that there is still room for improvement
in the adoption of e-commerce by this type of entity, despite the progress observed in
recent years.

The fact that only 13.5% of the websites have reached Phase 3 (5.7% in 2018) and
that the vast majority are at Phase 1 (more than 70% have not passed the first level
of Phase 2, compared to 75% four years ago), indicates the low degree of functional
maturity achieved by these cooperatives in the development of their websites. Nev-
ertheless, there is a certain shift from a static, purely informative perspective to a
dynamic website with increasing levels of interactivity. It should also be noted that
although the results show that a quarter of the websites have average interactivity
(Table 6), this number is largely represented by the cooperatives with information
download or subscription options, but with a lower representation of Web 2.0 tools,
as we have seen in the web content analysis.

Phase 3 includes 13.5% of the websites evaluated and, in addition to offering secure
purchasing processes and payment gateways, most of them provide communication
mechanisms that favour interactivity with the user. If we analyse this by activity, we
see that wine cooperatives have the highest degree of interaction and maturity (24.2%
are in Phase 3).

Without taking into account the level at which each cooperative finds itself, we can
see that more than half provide for the entire purchasing process to be carried out
online (51.9%), compared to 23.6% in 2018. This figure differs considerably depending
on the orientation of each cooperative: 72.9% of oil cooperatives, 13.0% of fruit coop-
eratives and 48.5% of wine cooperatives. These results are double those of the previ-
ous study (Table 6). Even so, this means that half of the cooperatives analysed do not
facilitate e-commerce. Despite the noted improvement, this may translate into a loss
of potential customers.

Overall, the most significant changes between 2018 and 2022 (Table 6) have
occurred in Phase 2, Levels 2 (sitemap and privacy policy) and 3 (blogs and forums,
access to social media profiles, commenting and mobile web version) and Phase 3
(complete purchase and secure transaction). It is quite possible that these changes are
due to the mobility restrictions and lockdowns that occurred during the pandemic,
which forced organizations to rapidly transition to e-commerce as a matter of sur-
vival. This implies that, within eMICA, various elements of Phase 2, Level 3 and Phase
3 have developed faster than other elements of Phase 2, Levels 1 and 2. This would
imply a shift from a mainly informative website, as indicated by Granollers et al.
(2013), to a website with content more focused on online commerce.
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Table 7 Average items of the groups generated. Source: Authors’own work

Variable Total Group 1 Group 2 Group 3 F for Snedecor
WCA

WCA-1.1 5914 6.659 5286 5.543 28.001%***
WCA-1.2 3.067 3732 2393 2.829 18.080%**
WCA-1.3 0.885 1.342 0214 0.886 13.102%**
WCA-14 0.885 1.561 0.607 0314 3521 2%**
WCA-C1 2789 3244 3.107 2.000 19.387%**
WCA-C2 1.798 2488 1.893 0914 23.863%**
WCA-C3 0.827 1.000 0.821 0.629 10.718%%*
WCA-EC 1433 1.707 2679 0114 54.158%**
WCA-FA1 0.856 1.049 0.857 0.629 10.861%%*
WCA-FA2 0.904 1.098 0.750 0.800 5.324**
WCA-FA3 0.981 1.000 1.000 0.943

eMICA

eMICA F1.N1 2914 2976 2714 3.000 8.899%***
eMICAF1.N2 4.808 6.000 4.286 3.829 62.256%%%
eMICA F2.N1 2144 2.829 1.750 1.657 22.706%**
eMICA F2.N2 3.394 4.244 3.000 2714 27.310%**
eMICA F2.N3 4.106 5.073 4214 2.886 35.535%%
eMICA F3.N1 1433 1.683 2714 0.114 56.204%**

pValue:®p<0.1; * p<0.05; **p<0.01; ***p <0.001

Table 8 Cross-tabulation of groups and types of cooperatives. Source: Authors' own work

Group 1 Group 2 Group 3 TOTAL
QOil 16 39.0% 21 75.0% 11 31.4% 48 46.2%
Fruit 8 19.5% 1 3.6% 14 40.0% 23 22.1%
Wine 17 41.5% 6 214% 10 28.6% 33 31.7%
TOTAL 41 100.0% 28 100.0% 35 100.0% 104 100.0%

X test=18.956 (p=0.001)

Results of the cluster analysis
To achieve a greater level of detail in the analysis of the 2022 sample, a top-down clus-
ter analysis was performed using the Howard-Harris algorithm. Specifically, the DYANE
4.0 program (Santesmases 2009) was used to obtain this segmentation. The number of
items fulfilled in each of the subsections of the WCA and eMICA were taken as analysis
variables, these values being standardized for use in the cluster analysis. Solutions with
two, four and five clusters were discarded, as they generated clusters of almost negligible
size. The segmentation solution with three clusters provided the greatest increase in the
variance explained, while avoiding the generation of excessively small clusters. Once the
three groups were generated, an ANOVA (Table 7) and cross-tabulations with the cat-
egorical variables were performed (province, county, and type of cooperative), giving a
significant x> only for type of cooperative (Table 8).

On the basis of the ANOVA (Table 7) and the only significant cross-tabulation
(Table 8), it is possible to identify the main circumstances existing among the Catalan
agri-food cooperatives with an online presence in 2022:
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+ Group 1 (39.4%): these are the cooperatives with the highest level of completion in all
sections of the WCA and eMICA, except in those referring to e-commerce (WCA.
CE and eMICA 3.1.). This is the group with the most wine cooperatives, although it
has a balanced presence of the three types.

« Group 2 (26.9%): these are the cooperatives with average values for their online pres-
ence, except for the sections referring to online commerce (WCA.CE and eMICA
3.1.), where they clearly stand out above the other two groups. Most of them are
olive oil cooperatives; there is only one fruit cooperative.

+ Group 3 (33.7%): these are the cooperatives with the lowest level of online presence
and that only have average values in the sections referring to the most static and
basic information, with online commerce elements being almost non-existent. The
fruit cooperatives have the highest weight.

Bearing in mind that the sample analysed comprises FCAC cooperatives with an avail-
able website, four groups were obtained: Group 1 (25.9%) with a greater online presence;
Group 2 (17.7%) with an average level of online presence, but with developed online
commerce; Group 3 (22.2%) with a lower and more basic online presence; and a fourth
group with no website or online presence at the time of the study (34.2%).

The result of the cross-tabulation between the cluster analysis and the type of coopera-
tive (Table 8) led us to perform an ANOVA to analyse whether there were differences
between the type of cooperative and online presence (Table 9). This analysis shows that
wine cooperatives have the highest number of items, especially in terms of information
(WCA-I1, WCA-I2 and WCA-I4), but also in terms of communication. Olive oil coop-
eratives only stand out in the sections relating to e-commerce (WCA-CE and eMICA

Table 9 Average items of the types of cooperatives. Source: Authors own work

Variable Total Oil Fruit Wine F for Snedecor
WCA

WCA-1.1 5914 5771 5.696 6.273 3.136%
WCA-1.2 3.067 2.875 3.087 3333

WCA-1.3 0.885 0.625 0913 1.242 3.970%
WCA-1.4 0.885 0.792 0478 1.303 7.351%%
WCA-C1 2.789 2771 2.652 2.909

WCA-C2 1.798 1.729 1478 2121

WCA-C3 0.827 0.771 0.870 0.879

WCA-EC 1433 1.958 0.391 1.394 11.413%%*
WCA-FA1 0.856 0.938 0.826 0.758

WCA-FA2 0.904 0.792 1.130 0.909 3.571%
WCA-FA3 0.981 0.979 0.957 1.000

eMICA

eMICA F1.N1 2914 2.875 2957 2939

eMICAF1.N2 4.808 4.750 4522 5.091

eMICA F2. N1 2144 2.000 2217 2.303

eMICA F2. N2 3.39%4 3.146 3.348 3.788 3.046%
eMICA F2.N3 4.106 3.896 4.044 4455

eMICA F3.N1 1433 1.958 0.391 1.394 11.413%*

pVaIue:®p<0.1; *p <0.05; **p <0.01; ***p <0.001
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3.1.). In general, it is the fruit cooperatives that make the least intensive use of the Inter-
net, although they have improved substantially compared with previous studies (Cristo-
bal-Fransi et al., 2020; Granollers et al. 2013; Montegut et al. 2013). This result is similar
to that obtained in a previous study by Cristobal-Fransi et al. (2020), but with a higher
overall development of e-commerce.

Discussion

The analysis shows that a significant proportion of cooperatives have a basic and rela-
tively static Internet presence, not to mention the fourth group of cooperatives, which
had no website at the time of the study. Although improvements have been observed
in this respect in recent years, especially with regard to online commerce (Mastro-
nardi et al. 2020), there is still work to be done. Oil cooperatives are the most involved
in online commerce, while wine cooperatives have more comprehensive content, and
fruit cooperatives have the least online presence and more static and basic websites.
These results are in line with research applied to other sectors, which indicate that in
many cases websites are static showcases of products and services that do not exploit
the full potential of the Internet and e-commerce (Bernal et al. 2018; Daries et al. 2020;
Granollers et al. 2013).

This study has found that cooperatives in Catalonia have improved their online pres-
ence in recent years, especially in aspects related to online commerce. This improve-
ment can be explained by the need for greater market orientation due, among other
reasons, to the health crisis resulting from Covid-19. This crisis has forced many sectors,
including the cooperative sector, to strengthen their online presence in order to be able
to reach their customers under better conditions, customers whose mobility limitations
restricted their ability to obtain the agri-food products offered by these entities.

However, the results also reveal that not all cooperatives have a website (34.2%). More-
over, a simple online presence is not enough, and these organizations need to go beyond
a traditional presence and favour online interaction and collaboration, connectivity and
the possibility for users to generate and share content and knowledge. The health crisis
has made it necessary to accelerate this process of evolution (Mastronardi et al. 2020),
which involves moving from merely informative websites to fully operational online
commerce platforms (Granollers et al. 2013).

Despite the positive evolution of recent years, the websites of agricultural coopera-
tives in Catalonia still show a low level of interactivity. This element requires improve-
ment, as it facilitates cooperatives’ communication with the surroundings and therefore
enhances their role in territorial development. However, only 13.5% of the websites
analysed allow for the entire purchasing process to take place over the Internet, even
if this has more than doubled since 2018 (Cristobal-Fransi et al. 2020). This percentage
needs to improve and will likely depend on the role organizations award to online pres-
ence, their understanding of the benefits of adopting new technologies as they become
available, and their level of innovation. There will also be a need to increase interactiv-
ity through the implementation of consumer reviews and feedback, blog development,
social media presence, although this will, of course, depend on budgetary constraints. In
recent years, some aspects of interactivity have also been developed as tools to support
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online commerce in the context of a pandemic and restrictions, but there is still much
room for improvement.

The websites of the agricultural cooperatives that were analysed show significant defi-
ciencies in the interactivity of their online presence, as they do not include most of the
items required at this level. Slightly less than a quarter of the cooperatives have a high
level of interactivity. This means that they have not completed the eMICA process in
its entirety, despite offering the full purchasing process. Many of the cooperatives, even
if they pass Phase 3 related to e-commerce, do not comply with Phase 2 of the eMICA
process related to dynamic information. It is possible that the emergency situation gen-
erated by the pandemic triggered a hasty deployment of e-commerce without them fully
consolidating the interactivity elements needed to support e-commerce.

Different circumstances are found within the general aforementioned low online pres-
ence, ranging from very complete websites, especially among wine cooperatives, to the
absence of a website in one third of FCAC cooperatives. Between these two extremes,
we find intermediate situations, such as cooperatives with a very basic online presence,
as is the case of fruit cooperatives, and others with a fairly basic online presence, but
with a firmly established online trade. In general, fruit cooperatives lag furthest behind
in terms of online presence, and especially in the development of online commerce.
These results are in line with those of previous research (Bernal et al. 2018; Cristobal-
Fransi et al. 2019; Montegut et al. 2013).

Finally, we can answer the two research questions raised:

RQ1 Has the level of online presence of agri-food cooperatives improved in recent

years?

The main conclusion is that the online presence of these cooperatives improved during
the period analysed, especially in relation to e-commerce (possibly due to the effect of
the pandemic). However, with the exception of e-commerce, these changes are not sig-
nificant, and levels of online presence differ greatly within the sector, as indicated by the
cluster analysis. This was found to be partly related to the type of cooperative.

RQ2 Is the combined approach formed by WCA and eMICA useful for measuring the
development of agri-food cooperative websites?

The results of this research confirm the usefulness of a combined eMICA and WCA
approach to measure the development of agri-food cooperative websites.

Conclusions

Social economy enterprises must develop with a focus on innovation and the adoption
of ICTs. Online presence is decisive and must be used in all of its dimensions, not only
as an element of promotion and communication, but also for sales and e-commerce.

In terms of theoretical implications, the findings of this study add to the literature on
technology adoption by the agri-food sector by focusing on Internet presence. The study
proposes a model to explain the level of e-commerce maturity of agricultural coop-
eratives by relating this to the items contained on their websites. Based on the results,
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this study makes several specific theoretical contributions. Firstly, the results highlight
that the optimal development of a website improves the positioning, image, and use of
e-commerce in the agricultural sector. Secondly, from a methodological point of view,
the results of the study provide further confirmation of the usefulness of the combined
approach in order to measure the development of commercial websites in the agribusi-
ness sector. The proposed method consists of the extended model of Internet Commerce
Adoption (eMICA) and the Web Content Analysis (WCA) model, based on the dimen-
sions of Information, Communication, e-Commerce and Additional Functions. Finally,
this study adds to the literature on social economy e-commerce adoption by studying its
application in agri-food cooperatives, leading to the conclusion that agricultural coop-
eratives have much room for improvement in the area of online presence. This improve-
ment would not only bring benefits to the organization, but also helps the territorial,
social and tourism development of the region where the cooperative is located.

In terms of management implications, it is recommended that cooperative manag-
ers invest efforts in developing their online presence in order to improve the opinions
of their consumers, as an effective online presence will have a positive impact on the
organization’s image. When designing the corporate website for an agricultural coopera-
tive, a series of guidelines must be followed and a set of fundamental elements must be
included around the four dimensions proposed: Information, Communication, e-Com-
merce and Additional Functions. An optimum presence on the Internet will promote
better results, both in terms of number of visits and number of sales made.
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