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Abstract
Olive oil is one of the main agricultural products of the countries that make up the Mediterranean basin. 
The low profitability of this sector of activity and the growing challenges of an increasingly turbulent 
market force the sector to search for more efficient organization. The aim of this paper is to determine 
the organisational and technological factors associated with the most economically efficient Tunisian 
olive-growing organisations. To this end, firstly the Data Envelopment Analysis method has been used to 
establish a hierarchy of the most efficient organizations. Secondly, the Qualitative Comparative Analysis 
method has been used, which allows us to establish the relationships of variables that explain the highest 
levels of economic efficiency. The results obtained show that the academic training of the top manager, 
training in information technology, the age of the organisation and the existence of plans and budget 
items for the adoption of information and communication technologies are variables that explain this 
greater efficiency.

Keywords: Olive oil, Efficiency, DEA, fsQCA.

1.  Introduction
Olive oil is a basic product of the so-called 

“Mediterranean diet”. The world production 
of olive oil presents a continuous tendency of 
growth due to the technological improvements, 
the extension of the irrigation system and the 
gradual increase of the olive grove surface (Par-
ras et al., 2013). Consumption is also increasing, 
due to the benefits and attributes of this prod-
uct with respect to other existing oils and fats 
(Vilar and Cárdenas, 2016). In Tunisia the olive 
oil sector plays a very important role, both at the 
economic level and at the environmental and so-

cial levels. The olive grove occupies 36% of the 
total arable land and 79% of the surface dedicat-
ed to arboriculture. It should be noted that 95% 
of the Tunisian olive grove is a traditional crop, 
cultivated on dry land and with almost no input 
of chemical fertilizers, which has facilitated its 
conversion to the organic system. Thus, Tunisia 
is positioned as one of the largest producers and 
exporters of organic olive oil in the world (Ben 
Abdallah et al., 2018).

Within the commercial flow of agri-food prod-
ucts in Tunisia, olive oil occupies a leading po-
sition. In fact, 75% of the olive oil production 
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was destined to international markets during the 
period 2013-2018 (IOC, 2019). This situation 
is the result of public policies that encouraged 
“bulk” olive oil exports, with low added value. 
In fact, only a few countries of the European Un-
ion (the traditional markets), namely Italy, Spain 
and France, are the usual markets for the sale of 
oil from Tunisia. These target markets are cur-
rently much more diversified thanks to their new 
strategic orientation towards the modernization 
of the producing entities and towards the sale of 
olive oil with higher added value, either through 
bottling or marketing under different quality 
signs, such as the one that certifies the organic 
origin of the oils (Elfkih, 2013).

The predominance of the “bulk” sales for-
mat among the producing entities adds a seri-
ous commercial problem to this sector, which 
translates into a lack of orientation towards the 
final market. Few are the producing entities that 
control the entire value chain, except for some 
large producers, producers of organic olive oil, 
in addition to the agro-complexes belonging to 
the State (Elfkih and Karray, 2011). Currently, 
the sector has more than 1,750 mills, 15 refin-
ing plants, 14 olive-pomace oil extractors, more 
than 35 bottling plants and more than 200 pri-
vate sector traders and exporters, together with 
the national oil office and the state public do-
mains (IOC, 2017). However, this sector faces 
many challenges and still has a long way to go 
before it can be modernized, because the conti-
nuity of its exports, its capacity to defend itself 
against competition and the maintenance of its 
profitability are not guaranteed.

In improving trade, the use of and commit-
ment to technology can play a fundamental role. 
The development of information and communi-
cation technologies (henceforth ICTs), with the 
use of the Internet and the tools it integrates, has 
brought about a technological revolution in the 
use and distribution of information. ICTs are 
a powerful competitive tool and, above all, an 
indispensable requirement for successfully com-
peting in today’s market (Kaplan and Haenlein, 
2010; Bernal et al., 2019). The presence of an 

1  Available at: https://www.internetworldstats.com/stats.htm. Revised February 2020.

increasingly technological society explains the 
relevance of using these media, especially the 
Internet, where more than 55 percent of the 
world’s population is present1. Various theories, 
such as that of transaction costs, have been used 
as a basis for arguing the benefits of these tech-
nologies for business performance (Mozas-Mor-
al et al., 2016). Indeed, information, negotiation 
and guarantee costs have been reduced by the 
use of these means, allowing the organization 
to provide a more economical, personalized and 
flexible service to consumers (Stephen and Tou-
bia, 2010; Karoui et al., 2015).

It follows that the use of ICTs should contrib-
ute to improving the performance of firms in-
vesting in this type of asset. However, the empir-
ical work carried out does not show conclusive 
results regarding this relationship. The dominant 
academic literature has documented numerous 
studies that examine the relationship between 
investments in technology and the benefits ob-
tained in terms of improved organizational per-
formance (Brynjolfsson and Yang, 1996; Kohli 
and Devaraj, 2003). The results obtained so far 
have been contradictory (Lee, 2001; Lichten-
berg, 1995) and range from pessimistic positions 
on the contribution of ICT to business perfor-
mance (Solow, 1987; Strassmann, 1990) to more 
optimistic positions in recent times (Brynjolfs-
son and Hitt, 1996, 2003). These positions have 
generally focused on the so-called “productivity 
paradox” (Brynjolfsson, 1993), which describes 
the phenomenon seen in the 1970s and 1980s 
whereby firms that invested more in ICTs suf-
fered a relative decline in labor productivity.

Many efficiency studies have been conducted 
on the agrifood sector and the factors that favor 
it (Vidal Giménez et al., 2000; Dios Palomares 
et al., 2006), but few have focused on the rela-
tionship between ICT and efficiency in this sec-
tor. Among the latter, it is worth mentioning the 
study by Medina et al. (2016), which dealt with 
the relationship between efficiency and the use 
of ICT in the organic olive oil sector.

This context justifies the need to identify the 
most efficient organizations, in order to deter-
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mine common patterns that can explain these 
best organizational practices. Thus, the objec-
tive of this study is to analyze Tunisian olive 
entities in terms of economic efficiency, in or-
der to determine organizational and technolog-
ical variables that are directly associated with 
greater efficiency. The methods used to achieve 
this objective have been the Data Envelopment 
Analysis (hereinafter DEA) and fuzzy sets Qual-
itative Comparative Analysis (hereinafter fsQ-
CA) techniques. The present study is structured 
as follows: after this introduction, the contextual 
framework is presented, detailing the proposals 
of this paper; subsequently, the population and 
methodology are detailed; then, a section of re-
sults and discussion is presented; and finally, the 
corresponding conclusions are presented.

2.  Theoretical framework

2.1.  The Tunisian olive oil sector

Olive cultivation plays a very important social 
role in Tunisia, with more than 309,000 grow-
ers accounting for 20% of the active population 
in the primary sector (Agridata, 2019). Further-
more, this sector significantly strengthens the 
industrial and commercial infrastructure of the 
country. It currently boasts more than 1,750 oil 
mills, 15 refining plants, 14 olive pumice oil ex-
tractors, over 35 bottling plants and more than 
200 private sector traders and exporters, as well 
as the national oil office and state-owned public 
domains (IOC, 2020). There are few producers 
that have control over the whole value chain 
except for a handful of large producers, organ-
ic producers and state-owned agro-complexes 
(Elfkih et al., 2011). 

Olive oil is a strategic product both for Tuni-
sian agriculture and for its economy as a whole. 
Indeed, it is the first agri-food product to be 
exported. In the last five years (2015-2019) the 
production of olive oil has been estimated at 
196,000 tons of which 165,000 tons have been 
exported, representing 84% of the total pro-
duced. The volume of oil exported by Tunisia 
represents 20% of world exports (without taking 
into account intra-community exports) (IOC, 
2019). The export of olive oil occupies first place 

in the Tunisian agro-food trade balance, both in 
quantity and in value of exports, and represents 
more than 50% of the total value of the agro-
food exports of this country (Institut National 
de Statistique Tunisien, 2019). With an average 
value of 1,277 million Tunisian dinars (average 
2014/2018) (Institut National de Statistique Tu-
nisien, 2019), olive oil exports represent about 
5% of total Tunisian exports and about 1.4% of 
the country’s GDP.

This situation is the result of public policies 
to incentivize olive oil exports. Until 1962, the 
domestic market for vegetable oils was fully 
supplied by olive oil produced in the country. 
From this date onwards the Tunisian govern-
ment resorted to a policy of exporting olive oil 
in bulk and importing seed oils, with the twofold 
objective of protecting the purchasing power of 
low-income households and promoting olive oil 
exports. This policy made it possible, on the one 
hand, to stabilize the balance of payments, and 
on the other to promote the olive oil sector by 
widening the olive-growing area and moderniz-
ing the corresponding industrial infrastructure, 
increasing both processing and storage capacity 
(Saï and Msallem, 2005).

As a result of this policy and the preferential 
export deals signed with the EU in the 1980s, 
Tunisian olive oil exports saw a steady increase 
in their share of international markets, which 
currently stands at 19% of total world olive oil 
trade. However, for a long time these exports 
were highly concentrated geographically and 
were sold in bulk with low added value. Indeed, 
historically Tunisia only exported olive oil to 
a few EU countries (the traditional markets), 
namely Italy, Spain and France. These target 
markets are now much more diversified thanks 
to their new strategic approach of modernizing 
production facilities and adding greater value to 
the product, either through packaging or quality 
labels, such as the label that certifies organic or-
igin (Elfkih, 2013).

In response to these new challenges the Tuni-
sian olive oil sector now benefits from a national 
development strategy that aims to boost produc-
tion and reduce fluctuations in annual output 
by expanding the growing area into more ade-
quate soils, improving olive oil quality through 
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the modernization of production processes, im-
proving international market positioning to gain 
greater product visibility through diversifying 
end markets and targeting markets with great-
er added value, and improving export shares of 
bottled oil and organic olive oil. A series of in-
novative and promising measures and initiatives 
have been implemented to fulfil these objectives. 
In this regard, various funds have been set up to 
support export activity and provide a favorable 
framework for investors (IOC, 2020).

2.2.  Proposed development factors  
for the Tunisian olive sector

In the current context, technological devel-
opment is considered a key aspect for business 
success (Kaplan and Haenlein, 2010). In relation 
to the olive sector, the use of ICTs and the com-
mitment to e-commerce have been identified as 
key factors for its modernization (Bernal et al., 
2019). In the Tunisian olive sector, there is very 
little information on the role of ICTs in these or-
ganizations, their management and the level of 
training of those responsible for taking advan-
tage of their potential. Among the few studies 
related to this topic we highlight those of Ben 
Ayed Mouelhi (2009), Kosai and Piget (2014), 
Sadok et al. (2016) and Bakir et al. (2018). The 
first three works cited highlight the importance 
of ICTs in Tunisian industrial organizations, as 
well as the role of ICTs as facilitators of new 
opportunities for socio-economic growth and re-
gional balance. With regard to the olive oil sec-
tor, the work of Bakir et al. (2018), carried out 
on olive oil producing entities in the area of Sfax 
(Tunisia), highlights the extreme importance of 
the profile of the organization managers for the 
development of ICTs.

The figure of the maximum organizational 
leader has been frequently pointed out as a de-
termining variable in the success of this business 
(Medina et al., 2016). Specifically, many stud-
ies have considered the academic training of 
the maximum leader a determining factor in the 
economic efficiency of the organization (Levie 
and Autio, 2011), since it will stimulate their 
commitment to innovation and the implemen-
tation of more efficient organizational practices 

(Fernández-Uclés et al., 2020). Similarly, ICT 
training for top management is relevant in or-
der for organizations to integrate these tools and 
improve their business performance (Nguyen 
and Barret, 2006). Managers with training in 
these technologies will be more aware of their 
importance and will devote more effort to their 
proper use and to their commitment to innova-
tion, contributing to the improvement of the or-
ganization’s economic efficiency (Kim and Jee, 
2007). These arguments lead us to formulate the 
following proposals:

Proposition 1. The academic training of the 
head favours the economic efficiency of the or-
ganisation.

Proposition 2. The specific training in ICT of the 
head favours the economic efficiency of the or-
ganisation.

One source of competitive advantage comes 
from innovation, through its internal manage-
ment (Gray, 2006). The presence of personnel 
trained and qualified in technological manage-
ment will allow an efficient use of the different 
technological tools made possible by the Internet 
(Peansupap and Walker, 2006). In spite of this, 
the organizations of the olive oil sector general-
ly lack internal personnel trained and qualified 
ad hoc in the management of these technologies 
(Fernández-Uclés et al., 2016). An alternative 
to this problem is outsourcing, to external pro-
fessionals dedicated to this function (He et al., 
2017). As opposed to the different existing al-
ternatives, the most recommendable option is to 
have qualified professionals who manage these 
tools internally, in order to take full advantage 
of the potential offered by information and 
communication technologies (Rita and Sunny, 
2012). This line of argument leads us to make 
the following proposal:

Proposition 3. Training in ICT for those respon-
sible for managing these technologies contributes 
to the economic efficiency of the organization.

The age of the organization can also be consid-
ered a trigger for its innovative attitude (Díaz et al., 
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2006). In this sense, authors such as Pavitt (2003) 
maintain that the organizations of greater antiquity 
can find greater difficulties in innovation, because 
they have adopted organizational and commercial 
automatisms that make them more reticent and, 
therefore, present a worse business performance 
(Cucculelli et al., 2014). Innovation and market ori-
entation is an essential aspect of profitability in the 
agri-food sector (Gorgues et al., 2019). Similarly, 
it has also been noted that younger organizations 
are more prone to innovation and better adaptation 
to markets (Frenkel et al., 2001), which translates 
into better organizational practices and greater 
economic efficiency. In this regard, Czarnitzki and 
Delanote (2012) point out that young organizations 
are more likely to grow faster and consequently to 
perform better, especially those that are committed 
to innovation. Considering these arguments, we 
make the following proposal:

Proposition 4. The age of the organization is in-
versely related to the economic efficiency of the 
organization.

The study of the ICT planning process has tra-
ditionally focused on its influence on business 
results. Thus, Sohal et al. (2000) and Sieber et 
al. (2006) argue the importance of planning the 
use of ICTs in enterprises in order to employ 
them in the most efficient manner. For their part, 
other authors highlight the importance of the 
ICT plan being aligned with the organization’s 
general strategy, with organizations adapting to 
these technologies and these, in turn, adapting 
to the organization’s characteristics and gener-
al lines of action. Thus, these studies maintain 
that the ICT strategy and the company’s general 
strategy must be in line (Hurley and Birkwood, 
1997; Parra and Molinillo, 2001; Peppard and 
Ward, 2004; Hidalgo et al., 2008).

In the light of the studies carried out, it seems 
clear that ICT planning has a positive influence 
on profitability, without any studies that main-
tain a direct relationship between ICT planning 
and the possibility of adopting these technolo-
gies in the organization. However, in this study 
we consider that planning can be a key factor 
in organizations deciding to adopt this type of 
technology, based on the following arguments:

Proposition 5. The existence of plans and budget 
items for the adoption of ICT in the organization 
positively conditions the economic efficiency of 
the organization.

3.  Population and methods

3.1.  Population

The population under study is made up of Tu-
nisian olive oil producers and marketers who 
have a presence on the Internet through their 
own websites. In order to obtain the registration 
of these operators we contacted the Tunisian 
Agency for the Promotion of Industry and In-
novation, which is a public institution where all 
industrial and agro-food organizations are regis-
tered in order to benefit from subsidies, as well 
as from the support and monitoring of their pro-
jects. The total number of olive oil processors 
and marketers provided by this agency amount-
ed to 351 organizations. An Internet search was 
then carried out to determine the number of or-
ganizations with their own website, resulting in 
a total of 90 organizations with a website. There-
fore, these 90 organizations make up our study 
universe. Subsequently, a structured face-to-face 
survey was carried out for the top organizational 
managers and was answered by 47 organizations 
(52.22% response rate).

3.2.  Methods

For this research primary and secondary 
sources were used, reviewing the existing litera-
ture on the subject. Regarding the methodology 
used, firstly an economic efficiency analysis was 
carried out on the Tunisian olive-growing organ-
isations, applying the Data Envelopment Analy-
sis technique (hereinafter DEA). This method is 
reliable and valid for efficiency analysis, stand-
ing out for its popularity and widespread use 
(Kuosmanen et al., 2015; Liu et al., 2015). The 
purpose of this technique is to compare different 
homogeneous decision units by evaluating the 
influence of a series of production factors or in-
puts used in obtaining outputs, assigning a level 
of efficiency of between 0 and 1. Thus, based 
on linear programming and considering identical 
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inputs and outputs, the entities that are totally ef-
ficient are determined (they obtain a score equal 
to 1) and are located in the so-called efficiency 
frontier (Samoilenko, 2014). 

There are different developments of the DEA 
method, in particular the classical BCC mod-
el has been used, which evaluates inputs and 
outputs considering variable returns to scale 
(Charnes et al., 2013). An output orientation has 
also been chosen for the model proposed, which 
consists of focusing the efficiency approach on 
maximising outputs. This choice is due to the 
fact that we consider it more relevant to focus on 
the outputs of the process, due to the outstanding 
commercial problem faced by agricultural enti-
ties as well as to the agricultural nature of these 
entities, in which the inputs are partially subject 
to the seasonality of the crop. One of the main 
weaknesses of DEA lies in its sensitivity to ex-
treme values (Charnes et al., 2013). To alleviate 
this handicap, the super-efficiency technique has 
been used, eliminating those values that exceed 
an efficiency threshold of 2 and can be consid-
ered outliers (Banker and Chang, 2006). As a 
result, the number of entities on which the DEA 
analysis is performed is 46 organizations.

The primal approach of DEA with the BCC-O 
model is: max (∅,λ, s+, s- )  subject to the fol-
lowing conditions: ; ; . In this case, if ∅=1, the 
unit is considered efficient, meaning that there is 
no other unit that produces more or that achieves 
the same output using fewer resources. If this 
model is used, all efficient units return the same 
value (∅=1), so it is not possible to establish a 
ranking. With the use of the super-efficiency 
method created by Andersen and Petersen (1993) 
this restriction is eliminated, therefore previous 
studies have taken advantage of this approach to 
remove very distant values considered outliers.

Continuing with this study, it is frequent to 
find a second phase that closes the DEA tech-
nique, to characterize or strengthen the results 
obtained. Among the different procedures used 
for this second phase of analysis, the use of re-
gression models is common in order to know the 
contextual variables that explain the resulting ef-
ficiency scores (Charnes et al., 2013). Thus, an 
intense debate has been generated to identify the 
statistical procedure that best suits this purpose 
(Kuosmanen et al., 2015). In this paper, and with 
reference to this second stage of analysis, the 
Qualitative Comparative Analysis (QCA) tech-
nique has been used, employing the fuzzy set 
approach (fsQCA), in order to establish varia-
bles of a technological and organisational nature 
that are jointly associated with a higher level of 
efficiency. It is precisely these DEA efficiency 
indices that will act in this second phase of anal-
ysis as a dependent variable.

The average values of the variables used to car-
ry out the DEA method are presented (Table 1). 
As can be seen in Table 1, these variables corre-
spond to a classical model of economic efficiency 
on the Tunisian olive sector. In order to increase 
the rigour of this study and reduce the variability 
of the organisational results, which are the result 
of the crop’s variability, an average of the values 
of these variables has been calculated consider-
ing three consecutive years, corresponding to the 
campaigns 2014, 2015 and 2016.

To deepen this analysis, which consists of 
identifying the organizational and technologi-
cal variables associated with a higher econom-
ic efficiency score, the fuzzy sets Qualitative 
Comparative Analysis (fsQCA) technique has 
been used. QCA uses a verbal, conceptual and 
mathematical language that configures it as a 
qualitative and quantitative approach, combin-

Table 1 - Average value of the variables considered in the economic efficiency model.

Variables Average value
Input Personnel costs 91,994 €

Input Expenditure on raw materials and materials 6,371,712 €

Input Depreciation of tangible fixed assets 34,400 €

Output Turnover 8,845,954 €

Source: own data.
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ing the main advantages of these (Ragin, 1987). 
Thus, by applying QCA it is possible to sys-
tematically analyze a set of cases, to determine 
causal patterns in the form of need and suffi-
ciency relationships between a set of conditions 
and an outcome (Schneider and Wagemann, 
2010). The development of fuzzy sets (fsQCA) 
is one of the most widely used variants of QCA, 
as it resolves one of the main drawbacks and 
criticisms of the initial approach called csQ-
CA, which is its strictly dichotomous approach 
(Sehring et al., 2013).

The fsQCA technique was developed for 
small sample sizes or populations (Ragin, 
1987), so it does not pose a problem for this 
research, in which the study universe is small. 
This technique offers as a result one or several 
antecedent combinations sufficient to obtain a 
specific result such as: X1*~X2*X3 sufficient 
for outcome (Y), or expressed in the notation 
system of this method (X1*~X2*X3→Y), 
where X1, X2 and X3 are antecedents; Y, the 
outcome; * indicates “AND”; and ~ absence 
or negation, in this case the opposite value to 
X2 (1- X2). For the correct execution of this 
technique the phases recommended in the liter-
ature are followed (Schneider and Wagemann, 
2012): calibration of the variables that require 
it, both of the conditions and of the result; anal-
ysis of necessity; and analysis of sufficiency.

Thus, the economic efficiency scores obtained 
with the DEA method are the dependent or out-
come variable considered. On the other hand, 
the independent variables that have been pro-
posed are detailed in Table 2.

4.  Results

The economic efficiency results obtained after 
applying the DEA technique, according to the 
output-oriented BCC model, are detailed in Ta-
ble 3. Firstly, six organizations out of 45 analyz-
ed are considered efficient, forming the well-
known efficiency frontier. The number of 
efficient organisations can be considered low, at 
13.33 percent. The average efficiency of the or-
ganisations that are not considered efficient (not 
reaching a value of 1) is 0.60, with a standard 
deviation of 0.23, which reveals a high variation 
between the efficiency scores obtained by the 
different organisations analyzed.

Table 3 - Economic efficiency results.

Number of efficient DMUs 6
Percentage of efficient DMU 13,33%
Average efficiency 0,60
Standard deviation 0,23
Inefficiency on average 0,40

Source: own data.

Table 2 - Variables considered for the fsQCA technique.

Outcome Description
BCC scores Results of DEA economic efficiency model Continuous variable

Causal condition Description
Education Education level of managing director Categorical variablea

ICT.director ICT training of managing director Categorical variableb

ICT.staff ICT training for staff Categorical variableb

Age Longevity of organization Continuous variable

ICT.plan ICT planning Dichotomous variable

ICT.investment Invest in ICT Dichotomous variable
a Five-level categorical variable (no education; primary level; secondary level; first-level university degree; 
second-level university degree). Calibrated according to Rihoux and Ragin (2009).
b Four-level categorical variable (no knowledge; user level; intermediate level; advanced level). Calibrated 
according to Rihoux and Ragin (2009).
Source: own data.
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The results of the BCC_O efficiency analysis 
show that a very small group of organisations 
can be considered efficient, namely 13.33 per-
cent. Characterizing these organizations with 
higher values of economic efficiency it is ob-
served that they respond to large entities, which 
develop a greater control over the value chain, 
as is the case of the State’s agro-complexes. This 
control entails a complete quality control pro-
cess, which has an immediate and positive effect 
on the volume of turnover, as well as a greater 
control over raw material expenses (Elfkih and 
Karray, 2011).

The results of this second stage of the study, in 
which the fsQCA method is applied, are shown 
in Table 4. The resulting causal configurations 
have been ordered from highest to lowest ac-
cording to their gross coverage. For the pres-
entation of the results, the configurations use 
black circles to indicate the presence of the con-
dition (●), white circles to indicate the absence 
of the condition (○) and the absence of a circle 
indicates that the condition is not binding in that 
configuration. The first configuration covers a 
gross coverage of 0.677153, indicating the re-
lations between the manager’s academic train-
ing and his/her ICT training and the existence 
of plans and budgetary items for the adoption 
of ICTs as a set of variables that explain greater 
economic efficiency. Similarly, it is worth high-
lighting the second casual configuration, which 

again includes the manager’s academic training, 
the existence of plans and budgetary items and 
inversely, seniority, with a gross coverage level 
of 0.544514.

The global solution of this model gives a cov-
erage of 0.837848, which denotes the propor-
tion of organizations that are explained by the 
variables considered, and a total consistency of 
77.68 percent of the cases. The results obtained 
are in line with those of other previous studies 
that have demonstrated the existence of a posi-
tive impact of the use of ICTs and the academic 
training of the CEO or leader on the efficiency of 
Tunisian organizations.

5.  Conclusions and discussion

This study encourages Tunisian olive oil agro-
food organizations, and in general the olive oil 
agro-food business network, to increase their 
commitment to innovation and the use of new 
ICTs as a means of growth, development and 
economic efficiency. It has become clear that the 
incorporation of these technologies in the olive 
sector is a decisive competitive factor in guaran-
teeing the survival and profitability of the organ-
ization, as well as in responding to the challeng-
es brought about by this digital transformation 
(Jorge-Vázquez et al., 2019). The use of virtual 
social networks, as well as other means incorpo-
rated by the Internet, are essential elements to 

Table 4 - Results of fsQCA analysis.

Solutions 1 2 3 4
education ● ● ●
ICT.director ● ○ ○
ICT.staff ● ●
Age ○ ○ ●
ICT.plan ● ● ● ●
ICT.investment ● ● ●
Gross coverage 0.677153 0.544514 0.372268 0.354668
Single coverage 0.166837 0.015824 0.030318 0.050182
Consistency 0.871282 0.828038 0.848682 0.863622
Solution coverage 0.837849
Solution consistency 0.776811

Source: own data.
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be incorporated into business management, in 
order to respond with guarantees to the current 
environment (Borrero, 2019; Corrons and Gil, 
2019). In this way the presence of a website, as 
a reception point for Internet users, the existence 
of a virtual store, such as an online sales chan-
nel, and the use of virtual social networks as a 
communication channel and relationship mar-
keting strategy, are low-cost elements that can 
increase the competitiveness of this sector and 
therefore its profitability.

The results obtained in the economic effi-
ciency analysis by DEA show that only a very 
small number of Tunisian olive-growing entities 
can be considered efficient. The organisations 
that are outside the efficiency frontier have eco-
nomic efficiency indices that can be designated 
as low. The fsQCA analysis has highlighted the 
importance of the variables proposed as explan-
atory factors for the higher economic efficiency 
scores, allowing the validation of the proposals 
initially put forward. In fact, Ben Ayed Mouel-
hi (2009) confirms that organizations that make 
intensive use of ICTs have greater technical effi-
ciency than other organizations.

The combinations of variables associated 
with the most efficient organizations, in eco-
nomic terms, allow us to conclude the follow-
ing: The descriptors of better economic results 
are those organisations that are directed and 
have personnel trained in ICTs. The incorpora-
tion of these technologies in the olive sector is 
a response to the challenges brought about by 
this digital transformation and a decisive com-
petitive factor in guaranteeing the survival and 
profitability of the organisation (Jorge-Vázquez 
et al., 2019). Seniority is not a handicap if Tu-
nisian olive oil organizations have personnel 
trained in these technologies, which allows 
them to take full advantage of the potential of 
these social and technological tools. As a rec-
ommendation we suggest encouraging the use 
of ICT in companies for commercial purposes, 
and not only with the presence of these tools, 
but with a planning strategy and human capital 
trained to maximize their contribution to the ef-
ficiency of the company.

The limitations that can be attributed to this 
study are the following: the general econom-

ic efficiency model proposed, despite being a 
common one in this type of study, may not bring 
together all the relevant variables that accurate-
ly determine the best organizational practices. 
However, its reliability has been demonstrated 
in the literature by bringing together the main 
economic items associated with the organisa-
tion. If the intention is to generalize these results 
to the agri-food sector, it is a limitation that this 
research should focus exclusively on the entities 
of the olive sector. However, the whole agri-
food sector presents, in general terms, a similar 
problem in terms of marketing. Therefore, we 
believe that these results can be extrapolated to a 
large part of this sector.

This research opens up an immense field of 
work for future investigations. Among them we 
can highlight the following: deepening the study 
of which structural and organisational variables 
favour market orientation through virtual social 
networks or other ICT applications and deter-
mining whether this explanatory model coin-
cides in other sectors of agrifood.
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