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Abstract: New technologies are enabling not only ever-increasing levels of production efficiency
but also socially and environmentally sustainable development. Although sustainability is a multi-
disciplinary and multi-sectoral concept, many studies have shown that technology is a significant
component. However, both sustainability and the impact of technology use on sustainability ulti-
mately depend on one crucial element: people. Therefore, in this article, as well as analysing the
impact of technology use on the sustainability of an organisation, we examine two additional factors
that may influence its sustainability: gender and managerial capabilities. Specifically, this paper aims
to study the effects of technology on sustainability, focusing on the social dimension of sustainability
and on an analysis of how gender and managerial capabilities moderate said relationship. To do so,
we carried out a regression analysis on a sample of 195 Spanish hotels with between 3 and 5 stars.
The results indicate that managerial capabilities are essential for harnessing technology and that
women and men take advantage of its possibilities in different ways.

Keywords: sustainability; technology; gender; managerial capabilities

1. Introduction

Tourism is essential to the world economy for several reasons: its contribution to the
gross domestic product (GDP) of many countries (a share of more than 10% in some of the
most developed countries); its importance in the rebalancing of the balance of payments;
its role in generating millions of direct and indirect jobs, with a high proportion of women
(54% compared with 39% in the economy as a whole) and young people employed in
the sector; and the number and size of existing tourism businesses, 80% of which are
micro-, small-, or medium-sized enterprises [1]. Despite occasional shocks, the sector
has undergone continuous expansion over the years, thereby demonstrating its strength.
Additionally, although tourism has yet to fully restart after COVID-19, with disparate rules
and regulations and uneven vaccination rates continuing to affect travel confidence, the
beginnings of a slow recovery are emerging [2]. In the case of Spain, the year 2020 closed
with an unprecedented slump in tourism activity. However, tourism continues to be one
of the country’s most strategic sectors; due both to its volume, accounting for 12.4% of
GDP and 12.9% of total employment in 2019 [3], and to its role in rebalancing Spain’s
external accounts. In addition, it represents the most important economic activity in many
regions [4]. For this reason, it will continue to constitute an essential part of the Spanish
economy.

Nevertheless, it is also true that the economic growth associated with tourism entails a
series of negative impacts that can affect the environmental, cultural, social, and economic
spheres [5]. Multiple studies have shown evidence of this (e.g., [6–8]), sparking a growing
social and political awareness of the situation (e.g., [9]). In response, various international
organisations have developed principles aimed at promoting the sustainability of the sector
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(e.g., [10]). From a business perspective, the development of sustainability mechanisms
can generate competitive advantages, encourage customer loyalty, and boost companies’
operational efficiency [11]. Other experts argue that such mechanisms can also improve
business results under certain conditions [12].

Responsible consumption and production—achieved in part by making efficient use
of resources and reducing waste generation—form the basis of the sustainability concept,
which includes not only environmental but also economic and social aspects. In the
past, sustainability was perceived as an outward facing initiative, aimed at bolstering
the image of the company. Nowadays, it is part of the entire organisation with crucial
internal impacts [13]. For this reason, throughout this article, we focus on the third pillar of
sustainability, the social element.

We can understand social sustainability in substantive (ends) and procedural (means)
terms. The former refers to people’s needs, rights, and wellbeing, while the latter alludes to
the means to achieve these ends, such as access to information, empowerment, democratic
decision making, and democratic governance. Once again, social sustainability can have
an impact both outside and inside the organisation [14]. In this article, we will focus on the
internal impact.

In a business context, social sustainability involves a number of aspects, such as job
opportunities, health and safety, training and learning, and professional growth. More
specifically, community sustainability refers to social interaction among members of a
community and a chance to contribute to civic affairs, the presence of formal and informal
organisations, a climate of interpersonal trust, a sense of safety and security, and positive
recognition [15]. Along with healthcare, education is a crucial element of social sustainabil-
ity [16]. Ajmal, Khan, Hussain, and Helo [17] suggest that the economic and environmental
sustainability of an organisation is driven by key social elements, including fairness and
equality, poverty, health, education, delinquency, demography, culture, and employee
engagement.

Organisations have multiple resources at their disposal to work towards sustainability.
One of them is technology, which has changed the nature of economic, environmental,
and social relations worldwide (e.g., [18]). There are multiple examples of this relating to
all dimensions of sustainability (e.g., [19–21]). There are also several examples related to
different technologies that, a priori, may not be seen as linked to these types of objectives,
such as CRM, which can contribute in an equally positive way [22].

However, the influence of technology is not always positive [23], since its impact in
any field, including sustainability, depends not only on the sector, time, and place where
we use it but also on a series of elements that go far beyond the technology itself. If these
elements do not play their proper role, the positive effects of technology can be cancelled
out [24–26] or even become negative [27]. People are one of these elements. Business
professionals are the ones who must have the appropriate skills [28] and develop the best
ideas to put technology to innovative use [29].

This raises the question of who uses technology and how they do it, and how it
influences the achievement of sustainability. In order to provide an answer, we have
focused our research on two issues: the knowledge and skills of the professionals, and their
personal characteristics. In the first case, we refer to managerial capabilities and, in the
second, we refer to gender.

2. Literature Review
2.1. The Influence of Managerial Capabilities on the Use of Technology and Sustainability

The literature has defined managerial capabilities in many different ways: reliable
processes or replicable routines [30], specific and identifiable processes [31], learned and
stable patterns of collective activities [32], or capabilities to perform given tasks acceptably
and repetitively [33,34].

Managerial capabilities are central to a company’s management and performance and
its ability to develop and use of the rest of its resources and capabilities [35–37]. In this
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respect, some authors have reported that superior managerial capabilities can enhance
digital transformation, among other strategic changes [38,39]. Therefore, managerial
capabilities influence how companies develop, deploy, and use technology [40]. Without
management capabilities, a firm cannot fully harness the potential of technology [41].

On the other hand, corporate sustainability refers to the transformation of business
models. It is not only oriented towards achieving sustainable economic goals but also
fostering environmental and social awareness [42,43]. Therefore, managerial capabilities
are an essential factor when promoting sustainability, both directly and when incorpo-
rating other relevant components to achieve it, such as technology. This is due to the
dynamic, complex nature of the sustainability process, which is characterised by continual,
unpredictable changes [44] in technologies, beliefs, and institutional approaches [45].

Some studies show a direct and positive relationship between managers’ individual
capabilities and the three dimensions of sustainability. They highlight that these profes-
sionals are more sensitive to sustainability and more committed to implementing measures
to achieve it, in companies of different types and sizes (e.g., [42,46]).

2.2. The Influence of Gender on the Use of Technology and Sustainability

Gender is more complex and substantial than other demographic variables, such as
age, educational level, career, or seniority, since its effects have a socio-cognitive basis [47].
It has been found that a diverse senior management team can endow a company with
many benefits, and gender diversity is a relevant measure of the management team’s
diversity [48]. Hence, we have selected it as a personal characteristic to analyse in this
study.

We can consider many factors when analysing gender differences in the use of tech-
nology (e.g., [49–52]), all of which show clear contrasts between men and women.

For example, men place more importance on using technology to achieve results than
women do [53,54]. However, women attach more importance to the opinion of others when
using technology [55,56]. On the other hand, women are more concerned about the effort
required to use it [57] and not only perceive themselves as less capable when it comes to
technology—and are therefore more dependent on external factors [58]—but also show less
satisfaction with its use [59]. The consequence of greater dependence on external factors
is that, while we may not observe gender differences at a basic level of use [60], we can
find significant gender differences at an advanced level [61]. The fact that women enjoy
using technology less may also imply relevant differences that are not initially perceptible,
but that may emerge in patterns and frequency of use, and thus in their levels of use later
on [62,63]. Furthermore, various studies find that women show higher anxiety towards
technology (e.g., [64,65]), insofar as they perceive it as a threat, where they have some
control over its consequences [66].

There are also significant differences depending on the gender of the professionals
employed in the company when it comes to greater or lesser prominence given to sus-
tainability. Multiple studies highlight the importance of gender and the fact that women
are more inclined to make decisions in support of sustainable strategies in the social [67],
environmental [68], or general sphere [69,70].

This is because women possess personal traits that predispose them to pursue societal
wellbeing [71], while men focus more on individual traits [72,73], promoting hierarchy and
competition [74,75]. Indeed, women tend to be more concerned about issues related to
environmental damage and personal wellbeing and are more inclined to respect others,
and value community engagement, charity, and altruism [76–78]. As a result, they are more
committed to stakeholders than shareholders’ interests, more oriented towards long-term
projects [79], and more transparent and egalitarian [80,81]. Accordingly, they prioritise
sustainability, which calls for a long-term vision both about the organisation itself and
society as a whole [82].
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3. Research Hypotheses

The aim of this research is to analyse the influence of technology use on the sustainabil-
ity of a tourism organisation, the roles of gender and managerial capabilities by themselves,
and their moderating influence on the relationship between the use of technology and
sustainability.

To that end, the research focuses on one of the main actors in the sector, hotel es-
tablishments. In 2021, hotels in Spain offered more than 1,600,000 bed places, whereas
campsites, tourist flats, and rural tourism accommodation provided more than 750,000,
500,000, and 160,000 [83], respectively. Furthermore, the analysis focuses on hotels with
between 3 and 5 stars. There are two reasons for this: on the one hand, they are the most
professionalised, as they have more qualified staff and compete on the basis of knowledge
and innovation [84,85]; on the other hand, they show greater technological investment [86].

Our initial hypotheses raise the question of whether technology has a positive and
significant influence on sustainability and whether its effect is increased by the managerial
capabilities and female gender of the professionals who use it.

As we have already noted, there are many examples of how technology positively
influences sustainability (e.g., [19,20]). In the late 1980s, the sustainability debate primarily
focused on ecological issues, and more recently started to include economic perspec-
tives [87]. However, as Eizenberg and Jabareen [88] show, there is a lack of theoretical and
empirical studies on the third and commonly overlooked dimension of sustainable devel-
opment: namely, social sustainability (e.g., [21]). In particular, there are few such studies
within the business context, related to the influence of technology on this dimension.

Given this situation, and in line with other studies that analyse the effect of technology
on sustainability, our first hypothesis is as follows:

Hypothesis 1 (H1). Technology has a positive and significant impact on sustainability.

Even companies that have made substantial investments of resources and efforts in
integrating sustainability issues into their business models are finding it ever more difficult
to manage the learning and change processes needed to rise to the challenge. It seems
essential to have certain management capabilities when using technology to achieve the
company’s sustainability goals.

According to Mata, Fuerst, and Barney [89], managerial capabilities include man-
agement’s ability to design, develop, and exploit computer applications that support
and enhance other business functions. Competitive advantages, based on technology, are
increasingly short-lived [90] and some authors argue that they could disappear if not accom-
panied by other resources [29], such as an effective organisational structure, a productive
culture, and sufficient skills to leverage business needs on technology assets [24].

As a consequence, we put forward a second hypothesis, as follows:

Hypothesis 2 (H2). Managerial capabilities significantly and positively moderate the relationship
between technology use and sustainability.

Although several studies have explored gender as a relevant demographic character-
istic, the evidence regarding its effects on the use of technology is far from conclusive. The
fact that the research draws on different theories to explain the imbalance between men
and women may partly explain the mixed results [91].

However, multiple studies lend support to the idea that women are more likely
to make decisions to support sustainable strategies. Moreover, women show a higher
degree of social commitment than men because they are concerned about the wellbeing of
employees and society in general [92]. In addition, women are more committed to ethical
values [93] and show some socially oriented characteristics, such as caring for others, a
readiness to establish interpersonal relationships, and empathy [94].

Hence, given the inconclusive evidence of the influence of gender on technology use
compared to its direct impact on sustainability, our third hypothesis is as follows:

Hypothesis 3 (H3). Being a woman significantly and positively moderates technology in sustainability.
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The literature suggests that the management and leadership styles of men and women
are different, as are their social and environmental commitment [95]. We therefore assume
that the managerial capabilities of men and women, which affect their social and environ-
mental commitments, also differ, and that their influence is stronger among women [42].
Thus, the influence of managerial capabilities on the use of technology to achieve sustain-
ability goals will be greater in the case of women.

Therefore, we posit the following hypothesis:

Hypothesis 4 (H4). Being a woman with a high level of managerial capabilities significantly and
positively moderates the relationship between technology use and sustainability.

To complete our analysis, we also examine whether the managerial capabilities and
gender of an organisation’s workforce directly affect its commitment to sustainability, as
this will allow us to draw additional conclusions.

Consistent with the above hypotheses, we posit that:

Hypothesis 5 (H5). Managerial capabilities positively and significantly affect sustainability.

Hypothesis 6 (H6). Being a woman has a positive and significant effect on sustainability.

A schematic of our research model is shown in Figure 1.
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4. Study Methods
4.1. Sample and Data Collection

The empirical research is based on a database of Spanish hotels, compiled through a
primary study. The field work involved personal interviews conducted via questionnaire
and arranged in advance by telephone. The general managers of the hotel were considered
the ideal people to answer the questionnaire, or failing that, those responsible for marketing,
or for client relationships were approached; in the case of hotel establishments, the latter
are usually in charge of reception. Regarding their level of educational attainment, 74% had
completed university studies; 7% had a doctorate, postgraduate degree, or equivalent; 16%
had completed secondary education; and only 3% had primary education only. There was
a fairly even gender balance, with 48% of those interviewed being men and 52% women.

A set of recommended procedures for survey research were used, applying a modified
version of Dillman’s (1978) total design method [96]. The field work was carried out
between January and May 2014.

The final sample consists of 195 hotels with between 3 and 5 stars, which are, a priori,
assumed to be more advanced at a strategic and technological level than those with lower
star ratings.

4.2. Methodology

To test the proposed model, a hierarchical regression model has been run using the
SPSS statistical package. The control variables, the main variables, and the moderator
variables are thus introduced in three steps. Before including moderating effects, the
variables are mean-centred to reduce multicollinearity [97,98].

The variance inflation factors show a maximum value of 1.343, so there are no mul-
ticollinearity problems. The Durbin–Watson statistic yields a value of 1.981, which is
between the recommended levels of 1.5 and 2.5, so we can assume that the residuals are
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independent. The results are statistically robust, since the analysis of the residuals—and the
other graphs and statistics that the program provides—indicate that the basic assumptions
for regression analysis are met.

4.3. Measuring Instruments

Dependent variable:
The dependent variable is sustainability, specifically the social dimension, within a

business context. This variable was measured with multi-item 7-point Likert-type scales,
with 7 differential points reflecting participants’ perceptions in relation to the questions
posed (1 = “Totally disagree”, 2 = “Disagree”, 3 = “Somewhat disagree”, 4 = “Neutral”,
5 = “Somewhat agree”, 6 = “Agree”, 7 = “Totally agree”). Specifically, it capturs intervie-
wees’ perceptions of the importance that the company assigns to aspects such as employees’
future career possibilities, training, a good work environment, altruistic behaviour, learn-
ing, and equality. This scale was made up of nine items and was based on previous studies,
such as that by Staniškienė and Stankevičiūtė [99]. The Cronbach’s Alpha for this scale is
0.777, exceeding the minimum acceptable value of 0.7.

Independent and moderator variables:
The technology variable was calculated by adding up the total number of different

technologies used by the company. Specifically, the interviewees were asked if they used
one or more of the following technologies in their hotel: comprehensive management
software, reservation management systems, transaction control software, software for
reception and reservation, task management software, and their own domain on the
internet.

The variable of management capabilities was made up of a total of 7 items, measured,
as in the case of the sustainability variable, with a multi-item 7-point Likert-type scale.
In this case, the items are related to the interviewee’s perception of management’s ability
to involve employees in the main decisions, take their opinions into account, make them
feel involved, facilitate communication, encourage them to take risks, promote creativity,
and solicit the contribution of new ideas. This scale draws on previous proposals, such
as that of Ali, Sun, and Ali [100], who defined managerial capabilities as the managers’
ability to establish a good work environment and a healthy workplace, which motivates
and involves employees, and encourages their personal growth. The value of Cronbach’s
Alpha for this scale is 0.884.

As for the gender variable, it is a dichotomous variable, where 1 refers to the female
gender and 0 to the male gender.

Control variables:
In addition to these variables, which correspond to the hypotheses being tested, some

control variables were also included; specifically, the size of the company (measured by the
number of employees), the age of the company (considering the year of opening), and the
age of the manager who answered the questionnaire.

Table 1 lists the main descriptive statistics and the correlations of the study variables.

Table 1. Descriptive statistics and correlations.

µ σ2 1 2 3 4 5 6 7

1. Size 51.77 59.237 1
2. Firm age 1989.47 19.419 −0.128 1

3. Manager age 37.49 9.446 −0.136 −0.269 ** 1
4. Gender 0.5125 0.50141 −0.121 0.214 ** −0.277 ** 1

5. Technology 4.775 1.37338 0.117 −0.067 0.236 ** −0.096 1
6. Managerial

capabilities 4.649 1.15303 0.057 −0.011 −0.164 * 0.077 −0.088 1

7. Sustainability 4.9819 0.73406 0.021 0.036 0.019 0.054 0.021 0.642 ** 1

** The correlation is significant at the 0.01 level (bilateral); * The correlation is significant at the 0.05 level (bilateral).
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5. Results and Discussion

On the one hand, this research analyses the effect of technology use on sustainability
(H1), as well as the moderating effect of the variable’s managerial capabilities and gender
on that relationship, both separately (H2 and H3) and jointly (H4). On the other hand,
it examines the direct effects of these variables (managerial capabilities and gender) on
sustainability (H5 and H6).

Table 2 presents the results obtained after testing the model using hierarchical regres-
sion. We observ an increase in the explanatory power of the model when we includ the
explanatory and moderating variables. The whole model, including control, explanatory,
and moderating variables, shows an adjusted R2 of 0.483.

Table 2. Results.

Model I Model II Model III

(1) (2) (1) (2) (1) (2)

(Constant) 1.141(3) −1.627(3) −3.021 (3)
Size 0.014 0.162 0 0.001 0.025 0.400

Firm age 0.050 0.573 0.082 1.245 0.099 1.558
Manager age 0.029 0.331 0.156 ** 2.227 0.178 ** 2.621

Gender 0.048 0.736 0.038 0.608
Technology 0.047 0.731 0.048 0.770

Managerial capabilities 0.684 *** 10.939 0.659 *** 10.876
Technology × Managerial capabilities −0.087 −1.445

Technology × Gender 0.100 * 1.658
Technology × Gender × Managerial capabilities −0.215 *** −3.572

F 0.120 20.327 *** 16.546 ***
R2 0.002 0.459 0.514

Adjusted R2 −0.018 0.436 0.483
Change in R2 − 0.457 0.055

(1) Standardized regression coefficients (2) T-values (3) Non-standardized beta * p < 0.1; ** p < 0.05; *** p < 0.001.

In addition to Table 2, we present below the graphical representation of the moderating
variables (see Figure 2), which will help us qualify some of the results.

The results do not support Hypothesis 1, which is consistent with the arguments
made in this paper and the various authors who point out that the positive effects of
technology can disappear (e.g., [24]) or even become negative [27] if the company does not
introduce other elements to support it. Furthermore, we do not find significant support for
Hypothesis 2. However, when we consider the overall effect of managerial capabilities and
gender, the graph in Figure 2 indicates that a high level of managerial capabilities facilitates
a positive impact of technology on sustainability performance, for both women and men.

Hypothesis 3 is confirmed. It suggests that being a woman has a positive influence
on the ability use of technology to achieve sustainability. However, the graphical repre-
sentation suggests that as technology use increases, its impact on sustainability decreases
for women and increases for men. There may be two reasons for this. Firstly, while we
may not observe gender differences at the basic level of technology use [60], we may find
them at the advanced level, as a consequence of women’s greater dependence on external
factors [61]. Secondly, several studies suggest that women enjoy using technology less,
which, again, may not lead to differences in the early stages of its use, but may affect
patterns and frequency of use and, therefore, its use over time [62].

Similarly, the results support Hypothesis 4, which posits that being a woman with a
high level of managerial capabilities significantly and positively moderates the influence
of technology use on sustainability. Higher educational attainment or knowledge boosts
people’s confidence when approaching different innovations [101] and reduces women’s
difficulties with the use of technology for achieving sustainability. In this case, the impact
that managerial capabilities have on women compared to men is particularly relevant.
This is consistent with women’s relationship with technology, analysed in the previous
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hypothesis. In this respect, the graph indicates that women with a high level of managerial
capabilities are able to make better use of technology to achieve greater sustainability;
however, as the number of technologies increases, their ability to manage these technologies
in an effort to achieve sustainability decreases. In the case of men, they are generally
better at managing more complex technology but less focused on using it to improve
sustainability.
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Concerning the last two hypotheses, the research suggests that professionals with a
higher level of managerial capabilities are more committed to sustainability, confirming
Hypothesis 5, in line with other studies carried out to date. However, the results do not
support Hypothesis 6, i.e., that being a woman positively and significantly affects sustain-
ability. That may be due, firstly, to the fact that the significance of gender can be misleading
if it is not related to other factors, such as age [102] or level of education [103], to name a
couple. That is, as Cuadrado-Ballesteros, Martínez-Ferrero, and García-Sánchez [104] point
out, a woman has more characteristics than her gender. It may also be because the tool used
to measure the variables in our model was a survey based on participants’ self-assessment,
and some authors (e.g., [105]) argue that men and women may use different metrics when
making judgements, with women tending to be more modest in their responses.

6. Conclusions, Limitations, and Future Research

We can state that the influence of technology use on sustainability depends on peo-
ple’s characteristics, knowledge, and capabilities. They must have the most appropriate
capabilities [28] to develop the best ideas for innovative use of technology [29]. There is
evidence of the direct importance of managerial capabilities for sustainability; although, we
have not confirmed that these professionals being women has a positive influence. In any
case, we have to consider the issues regarding the gender variable and the methodology
used, and we should contextualise the results with reference to other studies in the field.

From a business perspective, the implications of all these findings are significant. Hotel
establishments are generally, though not uniformly, showing greater commitment to the use
of technology and increasing their investments in this area [106], although the data predate
the COVID-19 pandemic. However, people remain an unresolved issue. Firstly, companies
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should select the most suitable professional profiles, given their impact. Despite this, the
average entry grades for tourism-related degrees are among the lowest [4]. In addition,
companies should invest in developing the skills of employees in tourism companies.
Employees with a low level of educational attainment represent a huge share in the sector
and this is highly correlated with the size of the companies [4]. Secondly, companies
should incorporate professional profiles that increase diversity, at least in terms of gender.
Although such diversity might seem to be a reality already, given the proportion of female
employees in the tourism sector (53% in Europe), the truth is that these women tend to
occupy the lowest skilled and lowest paid jobs [107], missing out on the opportunities
arising from higher level positions.

On the other hand, it is essential to continue working on some of the issues raised in
this research. Some of them are related to the limitations due to the methodology, while
others are related to the complexity of the elements analysed. Concerning the methodology,
in future studies it could be interesting not only to include a larger number of companies
but also to go beyond the hotel context and even beyond the Spanish context, as this would
allow us to generalise some of the conclusions drawn. In addition, the results have been
obtained through a survey; although the rigorous approach adopted minimised some of
the risks, this methodology may lead to biases or differences between men and women
that would not emerge with another type of methodology. It is essential in future studies
to establish a precise definition of some aspects of the variables considered. Thus, when
addressing managerial capabilities, it may be interesting to investigate whether these are
generic or specific to sustainability, as proposed by [108]. It would also be worth introducing
personal characteristics other than gender in order to gain a fuller understanding of how
diversity affects sustainability. We can consider many individual features that may increase
commitment to sustainability (nationality, ethnicity, religion, education, age, etc.), as argued
by [109]. In addition, we could consider how these personal characteristics interact with
each other. Moreover, while this research has analysed technology use in general, it
would also be interesting to analyse the influence on sustainability that various specific
technologies can have in the hands of diverse and highly skilled managerial professionals.

In addition, the focus on social sustainability has some relevant implications. On
the one hand, given that the literature has long neglected social sustainability, there is
some confusion about its definition, which needs to be addressed [88,110,111], as it could
influence the choice of the dimensions that make up this variable. On the other hand, social
sustainability can influence sustainability in all its dimensions, given that the empowerment
of employees can create a better climate for innovation and the development of internal
capabilities to take advantage of other sustainability opportunities [112,113].
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