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Nowadays, Europe has to add more value to the resources it 
uses and make all sectors more productive. Hence, the transi-
tion to a circular economy (CE) requires a stronger link be-
tween waste reduction and resource efficiency. Small and me-
dium-sized enterprises (SMEs) are increasingly aware of the 
benefits of closing loops and improving resource efficiency, 
creating competitive advantages, and accessing new markets.
In the learning of valuing waste as a resource and apply the 
lessons of the natural world, in which nothing is wasted, 
SMEs embraces the CE to achieve sustainability. In this 
regard, the agro-food system plays an important role since 
it needs agricultural practices aimed at optimising yields 
and improving the natural resources, which are crucial 
for embracing CE. We use a mixed methodology, a survey, 
where 161 SMEs took part, together with six interviews to 
characterise the sector. The main findings point to the lack 
of technical and technological resources of olive oil mills, 
even though they consider innovation crucial to achieve 
a competitive advantage. Therefore, the European Union 
(EU) policies, in general, and the Spanish ones, in particu-
lar, should reinforce the “Green Economy” and help SMEs 
incorporate CE principles into their business models.
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1. Introduction

In the current global situation of a growing population and an increa-
sing shortage of resources, the European Union (EU) is promoting policies 
to combat its dubious distinction of being the only region that imports more 
natural resources and pollution than exports (Tukker et al., 2016). Speci-
fically, the EU is dependent on imports of energy and natural resources, 
while conversely, other parts of the world are increasing the consumption 
of resources, which indirectly increases the emissions of other countries 
(Margarita et al., 2020). 

Therefore, Europe has no choice but to add more value to the resources 
it uses and to make all sectors more efficient in their use. To this end, and in 
order to meet its long-term emission reduction objectives, the transition of 
production systems towards the circular economy (CE) is being promoted, 
which requires a stronger link between waste reduction and efficiency of 
the resources. We must learn to value waste as a resource and apply the 
lessons of the natural world, in which nothing is wasted. Along these lines, 
the current approach of extracting limited raw materials from the earth, 
using them only once to make a product and then burying them back un-
derground must be replaced by a sustainability-oriented approach. 

Thus, during the last decade, there has been a clear trend to promote su-
stainable production and consumption considering the need to introduce CE 
principles and practices in the companies’ business models (Tseng et al., 2018). 

Circular Economy can be considered a pre-requisite for sustainability 
(Geissdoerfer et al., 2017). Kenneth E. Boulding first proposed the concept 
of CE in 1966 and, after decades of research and development, the conno-
tation and concept of CE has become commonplace and are applied to the 
development of families, companies and countries (Wang et al., 2014). 

In recent decades, the industry has evolved, but is always framed 
within the linear economy model governed by the “make-use-throw 
away” or “take-make-use-destroy” (Ghisellini et al., 2016) principle that 
has been increased by globalization. This is characterised by homogeniza-
tion and increased demand, which have ultimately led to a global increase 
in the use of resources. Therefore, moving towards a CE is not only possi-
ble, but also profitable; however, this does not mean that the switch to CE 
can be made without implementing and adopting appropriate policies. 

CE must be accompanied by the design of the business model for the 
success of the company (Bocken et al., 2016), where small and medium-
sized enterprises (SMEs) play a crucial role. According to the World Bank 
(2020), SMEs represent around 90% of companies and more than 50% of 
employment worldwide. Formal SMEs contribute up to 40% of national in-
come (GDP) in emerging economies. These figures are significantly higher 
when informal SMEs are included. Further, statistics show that 600 million 
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jobs will be needed by 2030 to absorb the growing global workforce, ma-
king SME development a high priority for many governments worldwide 
(World Bank, 2020). 

SMEs operate and create opportunities in a wide range of geographic 
areas and sectors; and some SMEs are driven by social impact and triple 
bottom line goals, where CE can be found. However, it is known that SMEs 
do not usually link well with the concept of CE (Rosa et al., 2020). In this 
line, agricultural SMEs play an important role, since they need practices 
that allow them to optimise yields and at the same time improve natural 
resources such as soil, water and air quality, a crucial aspect for the adop-
tion of the CE. 

These practices are designed to last in the long term, ensuring long-
lasting performance (Kristensen et al., 2016). The goal of an established 
performance could be achieved through innovation, technical and techno-
logical resources, which play an intertwined role in SMEs in the agrifood 
sector. The pressure towards sustainability from the external environment 
drives innovation by SMEs to maintain or improve their performance. 

Innovation in the food sector is of special interest, since this industry 
could exploit the synergies generated thanks to the relationships between 
agro-industrial production and innovations in product and process design. 
However, few studies analyse the relationships between the drivers of the 
transition towards sustainability and the CE of companies in the olive oil 
sector (Siciliano et al., 2016: Barón et al., 2020). 

Consequently, this paper proposes to increase understanding of the role 
of CE in the development of SMEs models, paying special attention to the 
technological resources of SMEs. 

The factors selected to study the level of implementation of the CE and 
the barriers in the business models developed by SMEs are the following: 
the company’s R&D expenditure in five years (2013-2018), the endowment 
of production technologies and product innovation or the application of 
its know-how. Literature commonly applies these factors. Therefore, this 
study tries to answer the following research questions: 

• R.Q. 1 How does R&D investment affect the transition of SMEs to-
wards the CE? 

• R.Q. 2 Could the provision of production technologies and product 
innovation influence the implementation of CE by SMEs? 

• R.Q. 3 From the point of view of ownership and management, what 
variation is there in the behaviour of family companies, compared to 
non-family companies in the implementation of the CE? 

To achieve the objective of our study, we carried out an electronic sur-
vey of a sample of 1,266 Spanish olive oil companies, with a response rate 
of 12.72%. From these companies, we selected the market leaders for six 
in-depth interviews. 
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The remainder of this paper is organised as follows. Section 2 reviews 
the literature about the concept and key insights of CE principles related 
to SMEs. Section 3 presents the methodology for characterising the techno-
logical resources of Spanish Olive Oil Mills, combining quantitative and 
qualitative methodological tools. Section 4 presents the main findings of 
this research. Finally, Section 5 presents the conclusions, a brief discussion 
about the topic, the main limitations of the paper, and suggests some future 
research lines.

2. Literature Review

Before the introduction of CE, the only process followed during pro-
duct conceptualisation, design, development, use, and disposal was tra-
ditional/linear. However, these closed-loop standards focused entirely on 
balancing economic, environmental and social impacts, have replaced old 
industrial practices and, therefore, strategies (Rosa et al., 2020). For this re-
ason, different schools of thought have mentioned CE, we consider it a sec-
tion of sustainability science, rooted mainly in industrial ecology (Erkman, 
1997) and cleaner production research currents (Ünal et al., 2019) shaping 
an innovative industrial model, what could help SMEs to be successful and  
help future generations to improve their well-being.

2.1 Circular economy approach 

CE is an industrial economic model that is restorative and regenerati-
ve by intention and design (Ellen MacArthur Foundation, 2013; Lieder & 
Rashid, 2016; Haas et al., 2015), such that the production system regenera-
tes the inputs used and tries to reduce its negative externalities (Núñez-Ca-
cho et al., 2018). Its objective is to efficiently manage resources, minimize 
waste with renewable energy and reduce the quantum of chemical pollu-
tants and toxic waste through careful design of the entire process.

An efficient CE in the use of resources can be achieved only with the 
participation of all bodies and entities, state and non-state. The industrial 
sector plays a crucial role as an engine of technological development and 
innovation involving better and more careful use of natural resources. All 
these in turn improves the competitiveness of SMEs (Jabbour et al., 2019).

The CE received promotion and encouragement from global corpora-
tions, the Ellen MacArthur Foundation, NGOs, academics and researchers 
from the EU. However, SMEs have always found implementation very dif-
ficult due to their lack of several components that larger companies have, 
such as capital and technical and/or technological know-how. The CE 
presents diverse antecedents. The first is the theory of Industrial Ecology, 
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developed by authors such as Frosch and Gallopoulos (1989) or Allenby 
(1998). The latter points to the need to develop technologies and strate-
gies to work comprehensively with complicated natural systems coupled 
to different scales. 

Second, the field of industrial symbiosis also acts as a precursor to CE, 
where Chertow (2007) highlighted the conscious effort to identify companies 
from different industries and locate them together, so that they can share 
resources, laying the foundation for the emergence of eco-industrial parks. 

A third origin is found in biomimicry innovation inspired by nature, by re-
spectful imitation (Benyus, 2002). This author considers that, unlike the Indu-
strial Revolution, the Biomimetic Revolution introduces an era based not only 
on what we can extract from nature, but also on what we can learn from it. 

The fourth origin is that the cradle to cradle reformulates design as a 
positive regenerative force that seeks to create footprints to delight in. This 
paradigm shift reveals opportunities to improve quality, increase value, 
and stimulate innovation (McDonough & Braungart, 2002). This school 
of thought is closely related to the pursuit of the objectives of the Triple 
Bottom Line and the promotion of awareness in companies of the envi-
ronmental and social impacts of their activities. 

This awareness drives them to minimize their ecological footprint. That 
quest begins with the recognition of the deep-seated business value of na-
tural and social capital and fosters the achievement of potential synergies 
among economic, environmental, and social business goals (Braungartet 
al., 2007). Further, the field of eco-efficiency (Schaltegger & Sturm, 1989; 
Schmidheiny, 1992) can be seen as an indicator of environmental perfor-
mance or as a business strategy for sustainable development (Koskela & 
Vehmas, 2012). Finally, we must mention the CE that considers waste as 
food, that is, inputs for a new process (Andersen, 2007). 

Unlike the traditional extensive form of economic development of “high 
input, high consumption, high pollution and low efficiency”, the principle 
that governs a CE is “reduce, reuse, recycle”, which consists of the cha-
racteristics of low consumption, low emission and high efficiency. Therefo-
re, the system can reduce pressure on resources and the environment, pre-
serve natural resources, reduce environmental pollution, and prevent the 
destruction of environmental resources and systems. (Wang et al., 2014). 

According to Rizos et al. (2016), the transition to the CE in the sectors of 
mobility, food and the built environment could reduce emissions by 48% 
by 2030 and 83% by 2050, vis-a-vis to 2012 levels. Further, the CE concept 
has been an essential component of the resource efficiency initiative of the 
EU2020 strategy (Skene, 2018). This author highlights how the adoption 
of circular business models is related to significant employment potential, 
particularly in the recycling and re-manufacturing industries, basic metals 
and metallic products, and the electronics and household appliances in-
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dustry, inter alia. More than 50,000 jobs could be created in each sector per 
country. Additionally, in terms of environmental benefits, becoming more 
circular would help avoid emissions, reduce resource loss, and ease 
the burden on global ecosystems. Resource and environmental problems 
have also been major limiting factors for sustainable development. 

However, the development of the CE can be carried out from different 
spatial dimensions such as the business level, regional level, city level and 
national level. The business level plays a relevant role in the development 
of CE that will directly affect the regional and national levels of CE deve-
lopment (Wang et al., 2014). These dimensions have been summarised in 
three levels. The micro-level includes products, companies and consumers; 
the meso-level is related to eco-industrial parks and the macro-level refers to 
the city, region, nation and supranational spheres (Núñez-Cacho et al., 2020).

This change is required towards a new “circular” paradigm based on 
“Reduce, Reuse and Recycle” resources. Companies have implemented va-
rious practices within the CE, such as prioritising regenerative resources, 
converting and disposing of waste, designing durable and re-assemblable 
products, combining products and services in “pay-per-use or product-ser-
vice (PSS) systems” that could, in turn, generate opportunities and income 
streams (Ghisetti & Montresor, 2020; Ünal et al., 2019).

 
2.2 Resource-based View (RBV) 

The Resource-based vision (RBV) is an intersectoral approach applied 
to the study of business strategy. It is based on the idea that the possession 
and management of certain resources can generate a competitive advanta-
ge for the company (Penrose, 1959). This advantage could become durable 
in the long term when its resources are valuable, rare, inimitable and 
irreplaceable for companies (Barney, 1991). Most of these advantages are 
related to the company’s intangible resource endowment, which, accor-
ding to the RBV, can become the source of its strategic advantage. RBV 
helps the changes of a business model based on CE, since building and 
complementing the portfolio of resources of a company provides a sustai-
nable advantage (Lahti et al., 2018). 

Several authors, such as Grant (1991) and Bueno (2003; 2011), classify in-
tangible resources as technological, human, relational and organizational. 
Thus, the issue of sustainability and its relationship with R&D has recei-
ved less attention. Regular evaluation of technological advances could give 
SMEs a sustainable competitive advantage. 

Ecological issues have had a direct effect on R&D, concerning product 
innovation (Foster & Green, 2000). Along these lines, the new concept of 
eco-innovation connects technological development with environmental 
aspects (Smol et al., 2017). Further, Dangelico and Pujari (2010) pointed to 
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green product innovation as one of the crucial factors to achieve growth, 
environmental sustainability and a better quality of life. 

However, the literature indicates the lack of technical and technological 
knowledge as one of the main factors hindering the transition of SMEs 
from linear to circular business models. In fact, linear technologies are wi-
dely implemented by businesses, keeping the economy locked in its cur-
rent form. Therefore, this transformation and change of day-to-day opera-
tions would require that new technologies for sustainable production and 
consumption (in the fields of eco-design, clean production and life cycle 
assessment) be integrated into current linear business models. Additional-
ly, human capital must be transformed in parallel to catch up with the new 
models of management, creating new job opportunities. However, consu-
mers have not yet changed their mind about what does not attract the de-
mand for environmentally friendly technologies. Together with inadequate 
technical, capacities play a crucial role in the underdevelopment of the CE. 

Lack of technical know-how can lead SMEs to adopt linear technologies 
and familiar business models, based on their suppliers’ suggestions for in-
novative technical solutions. Rizos et al. (2015) point out how for SMEs 
to successfully implement CE, it is necessary to know the challenges they 
face, especially the problem of lack of resources. Lieder and Rashid (2016) 
emphasise that the development of business models is essential for that 
implementation. Agyemang et al. (2018) indicate that the availability of 
financial resources, lack of experience, insufficient technical and techno-
logical capacity pose obstacles to SMEs’ transition to the CE (Binek & Al-
Muhannadi, 2020).

3. Methodology 

In this work, we applied a qualitative-quantitative triangulation (see Fi-
gure 1). This combined research strategy requires the application of tools 
from both research traditions, qualitative and quantitative, in searching the 
determinants of CE implementation by SMEs.
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Fig. 1 - Methodological triangulation.
 

Source: own elaboration

3.1 Design of the sample

This study investigates a sample of 1,266 of Spanish olive oil mills, both 
registered in Denominations of Origin, and those not covered by any De-
nomination. Among the companies selected, 36% are registered with twen-
ty-two Regulatory Councils of Denominations of Origin.

3.2 Methods

The study has a descriptive scope, using both a quantitative and quali-
tative analysis.

Regarding the quantitative analysis, it uses the widely accepted metho-
dology of Churchill and Surprenant (1982) for the construction of measu-
rement scales that made up the questionnaire. 

This questionnaire was validated through a pre-test sent together with 
a cover letter to the Spanish oil mills included in the sample. Additionally, 
an individualized link was attached, highlighting the objectives of the re-
search, its interest and importance, seeking to involve the largest number 
of oil mills in the study. 

After the pre-test and the adjustments derived from it, the self-admini-
stered electronic survey was finally sent to a population of 1,266 Spanish 
olive oil mills, reflecting the main interests of the project: the nature of the 
mill and its resources and technological capabilities. 

The companies completed 161 questionnaires in total, resulting in a re-
sponse rate of 12.72%. The data received were analysed using the SPSS 
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software to check the reliability and validity of the scales, using Cronbach’s 
Alpha, resulting in all the values obtained being above 0.7. 

The analysis used qualitative methodology too. Thus, once the quan-
titative information was analysed and for a better understanding of the 
results, we deepened the implementation of the CE by the companies that 
made up the sample. For this, six case studies were selected, and the cor-
responding in-depth interviews carried out between 2018 and 2020. The 
companies to be interviewed were selected for their leadership position 
in the sector. The main data collection method involved semi-structured 
interviews with six informants, as this is a common and powerful way of 
understanding other human beings (Glover & Reay, 2015). Initially and 
before the date, time and place of each interview, we obtained preliminary 
information and additional sources for triangulation (Miles & Huberman, 
1994). These sources are their websites, articles published in the press, 
observations, informal discussions, business websites, company brochu-
res, informal telephone follow-ups, industry publications and information 
provided by various business databases, including the Sistemas de Análi-
sis de Balances Ibéricos (SABI). 

Before conducting the interviews, an open, flexible questionnaire was pre-
pared according to the requirements of each. The order of the questions was 
illustrative, facilitating the passage through certain aspects not previously 
considered or even in those to which the informant paid special attention.

4. Findings 

Technological progress helps to improve production processes, making the 
business sustainable. In this regard, the factors selected to identify and evalua-
te the technological resources of a company refer to its the degree of research, 
development and technological innovation (R&D), technological endowment, 
intellectual and industrial property and the results of the innovation. 

The technological resources of the selected Spanish oil mills refer to the 
following aspects, frequently used in the literature: the company’s R&D 
expenditure, the provision of production technologies, product innovation 
and the application of its know-how.

In particular, we have analysed the spending of the SME on R&D as a 
percentage of its total sales, in a period of five years (2013-2018). 

Subsequently, the production technologies of SMEs were compared 
with the rest of the companies in the sector, the development of new pro-
ducts and the improvements they make in their production activities and 
the application of their know-how.

First, our results show that 66.5% of Spanish oil mills do not allocate 
resources to R&D (see Figure 2), considering the percentage of R&D ex-
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penditure by olive oil companies during 2013-2018 in relation to their total 
sales. Thus, almost 90% of Spanish oil mills allocate less than 5% of their 
sales for R&D and only four out of every hundred companies spend 15% 
or more of their sales on R&D expenses. 

Additionally, since ownership is included in corporate governance and 
plays a crucial role related to property rights, characteristics and interrela-
tionships (Wang et al. 2014), we consider this variable one of the main that 
could determine the differences when deciding to go from linear model to 
CE model. Due to the basic ownership position in the corporate governan-
ce structure, we have included this distinction when describing our results 
on this part of technology resources.

Additionally, when ownership and management overlap, incentives to 
protect their investment and monitor managers have also increased (Wang 
et al., 2014). Therefore, we analysed whether there were differences in 
SMEs based on their family nature. In this regard, the results on R&D indi-
cate that when family and non-family oil mills are compared, 6.3% of the 
former allocate more than fifteen percent of their total sales to R&D expen-
ses, while in the second group this percentage is lower at 3.1%.

This lower investment in R&D by non-family businesses is also found 
in the fact that 70% of them do not intend to invest in R&D, while family 
companies in the same situation do not exceed 60%. 

Fig. 2. - R&D Expenditure vis a vis total sales (2013-2018).
 

Source: own elaboration

The second factor analysed is the production technology of the Spanish 
oil mills included in the sample. Specifically, from the results, it is observed 
that 38.5% of the companies consider their production technology to be 
better or much better than that of their main competitors. Only eighteen 
companies out of hundred have considered it lower (see Figure 3). 
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When evaluating the technological resources of companies in the sector, 
we can find no differences of businesses’ perceptions depending on their 
family nature. 14.1% of family businesses believe that they have a much 
better position in their production technologies compared to non-family 
businesses (only 6.2%).

Fig. 3 - Production Technology.

Source: own elaboration

Further, the development of new products is also one of the variables 
used to examine the intangible resources of companies. In the Spanish oli-
ve oil sector, our results show that the level of new product development 
of 28.5% of companies is lower than that of their main competitors, that is, 
respondents consider it worse or much worse (see Figure 4) than their com-
petitors. A higher figure of 31% family olive oil mills considered themsel-
ves better or much better positioned in this aspect than their main com-
petitors, while non-family companies that declared this perception were 
almost 22%.
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Fig. 4 - Development of new products.
 

 

Source: own elaboration

Finally, compared to their main competitors, 31.7% of the Spanish oil 
mills are considered superior concerning the improvements they make in 
their production activities and in the application of their know-how. In this 
sense, there are also significant differences between the results obtained 
and reflected in Figure 5, examining the family or non-family nature of the 
olive oil mills.

 
Fig. 5 - Improvements in production activities and know-how application.

Source: own elaboration
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 Thus, while almost 40% of family businesses claim to have developed 
better or much better productive activities and application of know-how 
than their competitors, this percentage does not reach 24% when non-fa-
mily businesses are considered.

One of the explanations given by the respondents about this capacity 
improvement is: “The most demanding markets are requesting products adapted 
to a changing lifestyle and, at the same time, are increasingly concerned about 
health, well-being and the environment. Our priority is to ensure the highest qua-
lity standards. For this reason, 20% of our profits go to our internationalization 
department”. (E4-1).

This argument underscores how international customers and suppliers 
could push the company to adopt CE principles, supporting the interest 
in analysing the role that supply shift examination plays in CE adoption 
(Dubey, 2019). 

A diametrically opposite point of view comes from some firms that be-
lieve it unnecessary to launch new products or seek new uses. They hi-
ghlight new commercial strategies as crucial to obtain a source of competi-
tive advantage: “Well, it is not that olive oil has new uses, it had them in ancient 
times. We have not discovered anything new, but we are looking for new strategies 
to launch and we introduce products, but olive oil, formerly lampante olive oil, 
acquires the name from the lamp and balm that is given to gladiators. So, it is 
nothing new, so it is nothing new, but now it is more sophisticated for cosmetics 
and for all kinds of soaps, gels, creams... Now, you have been giving all the uses 
that the product has, which were not given before. In all products, it is about loo-
king at different lines of business. The mentality changes and you stop doing some 
things because you do others. So, well, it seems to me that everything you should 
try to add value to the product ... is what you have to do”. (E3-1).

A significant increase in R&D investment is necessary, since most of the 
SMEs analysed acknowledge that their investment is lower than that of 
their direct competitors. R&D not only applies to the processes of obtai-
ning olive oils, but also to the management of companies and crops to make 
them more productive and thus fight against the rise in production costs 
that the sector has been experiencing. The proposals can be espalier or su-
per-intensive; however, they are not compatible with most olive oil landers.

One of the interviewees highlighted how innovation is needed in all the 
links of the value chain to achieve a competitive advantage: “Because [the 
sector] operates in a context that does not support anything, I believe innovation 
is the basis that this [business model] begins to awaken and companies can achieve 
an advantage of differentiation”. (E2-1). 

New producers with significant future power such as Australia, South 
Africa, Argentina, Chile and China seem to invest in R&D mandatory if 
companies want to continue being spearhead in the sector. To compete with 
the new international players, many companies are aware of the relevance 
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of R&D for their success. For this reason, one of the respondents points out: 
“And for us the future revolves around two key elements: one is innovation and 
the other is research. Innovation… it is difficult to innovate a product where it has 
5,000 years of history and even because a boat has recently been discovered in the 
area of Syria, which seems to be the oldest in the Turkey area… but in the Middle 
East that has about 8,000 years of history, a pot of oil, that is, supporting my idea. 
Well, it is possible to innovate and it is necessary to innovate. When we speak of 
innovation… we speak of innovation in all fields of our activity… innovation in 
the agronomic part. Fortunately, we are harvesters, fortunately, we can act and 
interact in the agronomic part, in the trees, on how to prune, how to water, how to 
fertilize, how to treat the vegetation cover, how to enrich the habitat, how to enrich, 
say, the zoo component, etc. There is a beastly field of innovation. We know very 
little about the agronomic part; to innovate on the industrial side… I think that, 
right now, industrial farmers, collectors, we are facing challenges that our parents 
were completely unaware of, even those who never had it, one thing called early 
harvest added with another exogenous factor that is climate change”. (E1-1).

In this line, eco-friendly products should have quality embedded, in fact 
another respondent pointed out that: “We try to make the customer fall in love 
with our olive oil, because of… the concept of quality… the issue of pesticide-free, 
because it is a very important issue in the agricultural enterprise agro-community 
policy is going that way. You are producing respect for the environment or you’re 
going to be ruined [out of the market]. Unless you’re looking at it, rural areas are 
depopulated because people are leaving the countryside, now it’s coming back be-
cause of the healthy and socioeconomic crisis due to COVID-19”. (E6-1). 

Additionally, several authors highlighted that Industry 4.0 tools could 
drive the deployment of a new generation of CE initiatives (Tseng et al., 
2018), as well as the mutually beneficial relationship that exists between 
Industry 4.0 and the CE (Lopes de Sousa et al., 2018).

These authors also pinpoint the contribution of the industry 4.0 to su-
stainable operations management decisions and new business models by 
means of integrating value chains through data collection and sharing.

Moreover, Rajput and Singh (2019) identified Artificial Intelligence, Service 
and Policy Framework as significant enablers connecting CE and Industry 4.0.

Thus, new technologies that make up Industry 4.0 should be conside-
red, whose paradigm is closely related to the CE: big data and analytics, 
autonomous robots and vehicles, additive manufacturing, simulation, au-
gmented and virtual reality, horizontal/vertical system integration, the In-
ternet of Things (IoT), cloud, and edge technologies, and blockchain and 
cyber-security (Rüßmann et al. 2015). Data-driven analysis can potentially 
be used to optimize the sustainable solutions intended to reduce the re-
source and emission intensities of industrial systems (Tseng et al., 2018).

Therefore, sustainable operations management decisions contribute to 
implementing the connection between the principles of CE and Industry 
4.0 approaches (Lopes de Sousa et al., 2018).
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Some of these technologies are cheap and accessible. This could enable 
SMEs with a set of important improvements in competitiveness when the-
se new technologies are applied to production (Zhou et al., 2015), market 
growth (Sanders et al., 2016), supply chain and product lifecycle (Porter & 
Heppelmann, 2014), to enable workforce (Oesterreich & Teuteberg, 2016), 
and to implement business models (Lee et al., 2014).

Companies are conscious of the competitive advantage to be attained 
by acquiring technical and technological knowledge: “At the technological 
level, we have enormous challenges. Why? Because every day we are learning 
more about oils, that is, 20 years ago nothing was known about biophenols, no one 
understood what europein was, no one knew what oleocantal was, drexityroxol and 
tyroxol were only known to scientists. These challenges call for us. Then we realize 
that Virgin Extra Olive Oil (VEOO) is not only a seasoning or foods that are enor-
mously rewarding from a sensory point of view; there is an important hedonistic 
pleasure in consuming it because it is a gourmet food, a food that fills us.”. (E1-1).

The CE is very relevant in the Olive Oil sector due to its being land-
rooted, and its strong attachment to the territory, up to the point that some 
firms help to change environmental mindset of their community. One inter-
viewee highlighted how they teach their community to recycle, for exam-
ple: “The relationships that are maintained [with its community] are good, because 
they know that here they have their home for what they need, when they want 
knowledge, do recycling, learn to track the product down... there we are”. (E3-1). 

However, our SMEs sample complaints about the lack of financial sup-
port by government bodies to R&D investment: “And it’s a mistake, the real 
innovation, for example, here in E [autonomous community to which the olive oil 
mill belongs], and [innovation] in oils comes from the industrial sector, where we 
are spending money, each one [invest] depending on their possibilities.”. (E5-1).

Therefore, the inclusion of the CE in business models should be analysed 
as one of the main challenges of SMEs to develop a long-term lasting com-
petitive advantage: “What’s behind that H [element associated with the com-
pany and brand] ...? It is rigor, product quality, quality in its human resources, 
quality in its management, sustainability, corporate social responsibility, involve-
ment with the environment, correct and cordial relations with the governmental 
bodies, good corporate governance”. (E1-1). 

5. Discussion, Conclusions, Implications, Future Research Lines 
    and Limitation

The paradigm shift that the transition to the CE implies is a need that 
SMEs have to transform into reality. A new way of managing and produ-
cing emphasizes the efficient organization of limited resources, the pursuit 
of reducing environmental impact and the abandonment of a model that 
generates waste and emissions and consumes resources.



74

CE, together with industrial symbiosis, share a restorative system ap-
proach. Its objective is to repair the previous environmental damage by 
designing better production systems. At this point, companies should be 
able to include CE principles in their business models to achieve a better 
balance and harmony between the economy, the environment and society 
(Ghisellini et al., 2016).

Spanish olive oil SMEs must increase their investment in R&D to over-
come their lack of technical and technological knowledge to efficiently ma-
nage resources, minimize waste by using renewable energy and reduce 
the number of chemical pollutants and waste toxic through careful design. 
This will translate into a reduction in their CO2 footprint and a better use 
of their resources.

Although these companies are perceived better or much better in almost 
all the indicators analyzed, the truth is that they are not technology-based 
companies and they do not allocate sufficient funds to R&D activities. Spe-
cifically, the majority invest less than 5% of total sales in R&D. These fi-
gures should be reversed if they want to maintain the leadership position 
they have occupied in recent years. The current health crisis has revealed 
their weaknesses in terms of technological resources and application of 
know-how. This lack of capabilities is evident even when they are related 
to the implementation of the CE principles. 

On the other hand, we find that firms more attached to and rooted in 
their territory are also more committed to the circular economy, sustainabi-
lity and the creation of a restorative production system. Along these lines, 
future research should delve into the role of family businesses, that are in-
tertwined with their community. Ownership and management of the busi-
ness in family or non-family hands could determine the fastest adoption of 
the circular economy. Thus, the study of the different levels of implantation 
of CE between family and non-family businesses, due to their link with the 
community, constitutes another line of future research.

From this research, we can state several practical implications. In the 
near horizon, SMEs must transition towards more sustainable models than 
the current ones, with the CE being an instrument for implementing this 
process. The transition will result in a lower carbon footprint and a re-
source-conscious production system.

The Spanish olive oil SMEs need greater investments that allow them to 
develop the new production models. The lack of financial resources poses 
an important barrier for Spanish SMEs when undertaking these processes 
of change. This work has shown how the lack of capital represents one of 
the most prominent barriers to the introduction of innovation and adoption 
of CE by SMEs (Rizos et al., 2015). This change from a linear production / 
business model to a circular one requires substantial time and investment 
on the company’s part (Lahti et al., 2018). 
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This financial barrier goes hand in hand with the need for high levels 
of time and human investments, which are usually very relevant for SMEs 
(Rizos et al., 2016). Green business elements represent an additional mone-
tary investment, to which SMEs are more sensitive than large companies, 
which is why SMEs often look for technology already available on the mar-
ket (European Bank for Reconstruction and Development, 2020; Grant et 
al., 2014; Rizos et al., 2016).

Therefore, SMEs could take advantage of Industry 4.0 which is based 
on nine pillars (big data, autonomous robots, simulation, additive manu-
facturing, IoT, cloud computing, augmented reality, horizontal and vertical 
integration and cybersecurity), some of them accessible and inexpensive, 
enough not to become a technological barrier. These are implications for 
future work on Industry 4.0 and future business models for SMEs.

Finally, this work presents its limitations. The main limitation of our 
study is the use of only one kind of resource to approach the study. Futu-
re lines should include other resources in addition to technological ones. 
Further, future research should examine what type of technology has been 
included in the technological resources. Further, we do not know to what 
extent our findings will apply beyond the Spanish olive oil industry, which 
constitutes another avenue of future research. 
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