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Abstract

This research inquiry explores the interplay between environmentally sustainable practices,
technological innovations and small- and medium-sized enterprises (SMEs) performance
in Mexico’s tourism sector. The tourism industry in Mexico holds immense economic sig-
nificance, contributing significantly to employment and revenue generation. However, the
sector also faces challenges related to environmental sustainability. Thus, the objective of
this research is to assess how the integration of sustainable environmental practices influ-
ences the operational outcomes of SMEs. Furthermore, it also aims to conclude the role of
technological innovation, Information and Communication Technology (ICT), digitaliza-
tion and gender in this relationship. A structural equation modeling approach was applied
to a sample of 797 Mexican SMEs in the tourism sector. Our findings provide evidence
of several contributions: first, environmental sustainability practices improve performance;
second, technological innovation, ICT and digitalization play a critical mediating role in
specific relationships to foster performance; finally, incentives encourage sustainable prac-
tices related to environmental improvement, especially when the SME’s CEO is a woman.
The results of this study hold practical significance for the SME sector, as it demonstrates
that by adopting sustainable practices, SMEs can strengthen their market position, improve
technological innovativeness, minimize environmental impact and capitalize on emerging
business prospects.

Keywords Environmental sustainability - Technological innovation - Performance - PLS-
SEM - Information and communication technologies (ICT) - Digitalization

1 Introduction

The United Nations General Assembly’s endorsement of the Sustainable Develop-
ment Goals (SDGs) in 2015 urges all firms to harness their creativity and innovation
to address the substantial hurdles posed by sustainable development. As a result, more
and more companies are integrating the SDGs into their business strategies, creat-
ing concrete and measurable commitments that contribute to sustainable development
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(Meijide Vidal, 2020). However, empirical evidence has indicated that there exists room
for further expansion in the realm of environmental management practices within SMEs
(Brammer et al., 2012; Madan Shankar et al., 2017). It is because SMEs often prior-
itizing day-to-day operations, relegating environmental concerns to a secondary status
(Sommer, 2017; Studer et al., 2008). In addition, SMEs face high barriers to implement-
ing environmentally sustainable practices due to the intricate challenge of estimating the
costs and gains of such initiatives. The initial investments might outweigh the near-term
economic benefits that will not be immediately realized (Anwar & Li, 2021). For these
reasons, these companies must receive financial assistance, tax benefits, technical sup-
port, or training incentives, which make it easier for SMEs to adopt environmentally
sustainable practices (Baporikar, 2022; Sommer, 2017). Although research on incen-
tives to promote sustainability in SMEs is growing substantially in recent years (Anwar
& Li, 2021; Lamoureux et al., 2019; Ullah et al., 2021), a noticeable void remains in the
body of research concerning the gender disparity in the attainment of these incentives.

The quest for environmental conservation leads companies to invest heavily in inno-
vation and ICT (Le6n-Goémez et al., 2022). Incorporating these innovative technologies
will favor alternative and renewable energies that will reduce CO2 emissions (Latif
et al., 2017; Lee & Brahmasrene, 2014). At the same time, SMEs that invest in ICT
will possess the essential means for data mechanisms, processing capabilities and data
interchange that will favor the digitization processes of their business activity (Gavrila
Gavrila & de Lucas Ancillo, 2021). However, implementing innovative and techno-
logical processes is often costly and time-consuming (Chalova & Bragina, 2020; Niaki
et al., 2019). Furthermore, the swift rate of technological evolution can pose chal-
lenges for organizations to stay abreast, creating a sense of risk and uncertainty (Peter,
2023). Thus, adopting these technological and innovative processes has aroused certain
researchers’ interest to analyze their impact on business performance (Pangarso et al.,
2022). Consequently, the subsequent aim of this research is to delve into the complex
relationships among technological innovation, ICT and digitalization and their effect on
companies’ performance.

Therefore, the aims of this research are to test whether the influence of incentives on
the adoption of environmentally sustainable practices in SMEs can be explained from
a gender perspective, to test whether the adoption of environmentally sustainable prac-
tices favors the influence of technological innovation and ICT implementation on SMEs’
performance and to unravel the role of innovation, ICT and digitalization in business
performance. Therefore, the central inquiries that this investigation aims to address are
as follows: Does environmental sustainability exert an influence technological innova-
tion, ICT, digitalization and performance? Does the influence of environmental sustain-
ability on performance get mediated by the other variables? Do companies react differ-
ently to sustainability incentives based on the gender of the manager?

To answer these questions, we have analyzed a database of 797 Mexican SMEs located
within Mexico’s tourism sector. We conducted an analysis using a partial least squares
structural equation model (PLS-SEM). Our investigation centers on Mexican SMEs oper-
ating within the tourism sector because SMEs play an essential role in Mexico’s tourism
sector for several reasons (Economic Cooperation and Development (OECD) Studies on
Tourism, 2017; Organisation for Economic Cooperation and Development (OECD), 2023):

1. Economic contribution: holds an essential position in Mexico’s economy, as the sector
directly contributes to 8.5% of the country’s GDP.
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2. SME:s are a significant source of growth in the Mexican economy, and there are over
4.1 million SMEs in Mexico.

3. SME:s in the tourism sector significantly contribute substantial revenue to businesses
such as hotels, tour operators and restaurants.

4. Job creation: The tourism industry creates employment prospects that often do not
demand extensive training, presenting a valuable option for individuals with limited
formal education or those facing disadvantaged situations. In Mexico, 4.49 million
people work in this sector as of 2022.

This study has significant theoretical and practical contributions. From a theoretical
standpoint, by examining the impacts of technological innovation, ICT and digitalization
on business performance, this research try to elucidate the core factors and approaches that
have the potential to enhance the competitiveness and growth of Mexican tourism SMEs
in the digital era. Similarly, this investigation adds to our comprehension of how gender
diversity in management positions can encourage the adoption and promotion of sustain-
able practices within these specific company settings. On the other hand, analyzing the
influence of technological innovation, ICT and digitalization on the performance of Mexi-
can tourism SMEs has several practical implications for managers. It allows them to iden-
tify areas for improvement, design innovation strategies, implement effective technological
solutions, optimize data management and adapt to the ever-changing competitive environ-
ment. These implications can help tourism SMEs enhance their operational efficiency,
competitiveness and profitability within the market. In addition, examining the gender
perspective in sustainability incentives enables managers to recognize the significance of
including women in leadership roles to drive sustainable practices. It can motivate Mexi-
can tourism SMEs to establish policies and programs that promote equal opportunities and
women empowerment at all levels of the organization. Finally, it also has implications for
policymakers, as this research shows that promoting corporate sustainability, especially
through women’s leadership, will ensure that the Mexican tourism sector contributes sig-
nificantly to the achievement of the UN SDGs.

The study is structured in a way that helps it achieve its objectives. The research pro-
cess starts by outlining the hypotheses in Sect. 2. Section 3 elucidates the methodologies
employed in this research. Next, the results and findings are presented and discussed in
Sects. 4 and 5. The final section, Sect. 6, highlights the practical and theoretical contribu-
tions of the study, in addition to its inherent limitations.

2 Literature review

2.1 The influence of environmental sustainability on firm performance
and the mediated effect of innovation, ICT and digitalization

Research on sustainable environmental practices is an area of great interest within the SME
sector (Martins et al., 2022). SMEs are generally relatively slow in adopting environmental
sustainability practices (Ortiz-Martinez et al., 2023; Shields & Shelleman, 2015). There
are several reasons for this, the first being that these companies prioritize their daily opera-
tions, relegating environmental concerns to a secondary status (Sommer, 2017). Further-
more, unlike large companies, SMEs lack the financial and human resources, time, specific
know-how and organizational structures to adopt environmental sustainability practices
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(Nicholas et al., 2011; Ortiz-Martinez et al., 2023). Consequently, these companies face
significant barriers to implementing environmentally sustainable environmental practices
in their business management (Anwar & Li, 2021). Recent evidence suggests that incen-
tives are essential in encouraging such companies to implement environmental measures
(Anwar & Li, 2021; Chowdhury & Shumon, 2020). Incentives that help SMEs to embrace
sustainability in their business can be categorized as either external (including normative,
incentives of a financial nature, educational support and external market demand) or inter-
nal (awareness of and sensitivity to environmental improvement and the increase in corpo-
rate performance that can be achieved) (Parker et al., 2009). Therefore, SMEs must receive
financial assistance, tax breaks, technical support, or training incentives to make adopting
environmentally environmental sustainability practices easier (Baporikar, 2022). Conse-
quently, we posit the initial research hypothesis:

H1: Sustainability incentives promote the adoption of environmental sustainability
practices.

In this framework, previous studies have shown interest in analyzing the effect of
integrating environmental sustainability practices on the operational outcomes of SMEs
(Chege & Wang, 2020; Hanaysha et al., 2022). So far, there hasn’t been much consensus
on how much of an effect this connection has. A few studies have suggested that adopt-
ing eco-friendly practices can yield favorable effects on a business performance (Gallardo-
Vazquez & Sanchez-Hernandez, 2014; Orlitzky & Bejamin, 2001), as these practices allow
companies to achieve a competitive potential in the market that will allow them to generate
cost savings and market gains (Mill, 2006). In contrast, other authors, such as Lazonick and
O’Sullivan (2000), use the principal-agent theory to contend that firms’ principal obliga-
tion lies in generating profits for their shareholders. Accordingly, involvement in environ-
mental sustainability practices might lead to profit reduction and incur substantial costs
within the context of agency relationships. Additionally, other researchers have also cor-
roborated the detrimental effects of this connection. They argue that implementing envi-
ronmentally sustainable practices comes with a significant cost for businesses, ultimately
leading to decreased financial performance (Barnett & Salomon, 2006; Ekins & Zenghelis,
2021). In conclusion, the controversy about the empirical evidence concerning the con-
sequences of implementing environmentally sustainable practices on the business perfor-
mance of SMEs has led us to establish the subsequent hypothesis:

H2: Environmental sustainability practices positively impact on business performance.

On the other hand, researchers have recently examined whether implementing sustain-
able practices affects SMEs’ innovative capacity (Rustiarini et al., 2022). Aligned with this
trend, many researchers have empirically analyzed the positive role of environmental sus-
tainability in technology innovation and believe that environmental sustainability practices
are an important requisite for innovation (Wang et al., 2022). Technological innovation is
a broad term that refers to the process of developing new technologies or improving exist-
ing ones. It involves recognizing new opportunities, generating ideas and transforming
those ideas into new or enhanced products, services or processes (Scherer, 2001). Tech-
nological innovation is seen as a beneficial resolution to reconcile the tension between the
economic advancement of these enterprises and the imperative of environmental preserva-
tion. Thus, it is widely accepted that economic objectives are insufficient to attain enduring
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sustainability (Rustiarini et al., 2022), but technological innovation could help SMEs to
achieve it (Alraja et al., 2022; Le & Ikram, 2022). It is because SMEs committed to sus-
tainable practices will adopt innovative technological processes to enhance productivity,
efficiency and cost-effectiveness. This leads to diminished product waste, chemicals and
emissions, ultimately contributing to the creation of a future characterized by enhanced
sustainability (Ahmad et al., 2023; Alraja et al., 2022). To test this idea, we have proposed
the following hypothesis:

H3a: Environmental sustainability practices positively impact on technological
innovation.

Conversely, recent advancements in the realm of innovation substantiate the notion that
organizations actively involved in innovative endeavors tend to experience heightened busi-
ness performance (Artz et al., 2010; Gonzalez-Fernandez & Gonzalez-Velasco, 2018). This
phenomenon arises from the fact that enterprises that create more pioneering products and
services attain a competitive edge over their rivals (Gallardo-Vazquez et al., 2019). Inno-
vative offerings encounter reduced competition during their market introduction, afford-
ing the company the opportunity to augment profits and establish a distinct identity in
comparison to their competitors (Atalay et al., 2013; Hashi & Stojc¢ié, 2013). Several lit-
erature reviews have focused on the outcomes and success factors of product innovations
(Dangelico, 2016; Zubeltzu-Jaka et al., 2018). For this reason, we have proposed the next
hypothesis:

H3b: Technological innovation positively influences business performance.

Previous studies have also questioned whether environmentally sustainable practices
can indirectly affect business performance (Frezza et al., 2019; Zhang et al., 2022). Within
this context, technological innovation becomes highly relevant. Technological innovation
enables companies to reduce their carbon footprint, conserve resources and reduce waste
(Rubicon, 2023). Thus, it will allow companies to generate cost savings by reducing energy
and resource consumption, thus improving performance (Hair & Sequeira, 2019; Rubicon,
2023). However, so far, no study has addressed the mediated effect of technological inno-
vation on the influence of sustainable environmental practices on business performance.
Consequently, we formulate the research hypothesis:

H3c: Technological innovation mediates the connection between environmental sustain-
ability practices and business performance.

Recently, there has been a great development in ICT, which encompasses the resources
and tools employed for the processing, management and dissemination of information
through technological mediums like multimedia PCs, phones, digital cameras and more
(Le6n-Goémez et al., 2022). This strong development has been triggered by the growing
interest in reducing the harmful effects of business activity on the environment (Afidn
Higén et al., 2017; Azam et al., 2022). The search for environmental conservation is lead-
ing companies to invest heavily in ICTs to optimize their production processes (Ledn-
Goémez et al., 2022). The incorporation of this type of technology will favor the use of
cleaner inputs (Dedrick, 2010) and alternative and renewable energies (Latif et al., 2017;
Wang et al., 2015) which will reduce CO, emissions (Lee & Brahmasrene, 2014). As a
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result, investment in ICT reduces environmental degradation as it favors the use of alterna-
tive and clean energies (Latif et al., 2017; Wang et al., 2015). Thus, the implementation
of ICTs will increase energy efficiency and reduce emissions intensity (Afién Higén et al.,
2017). Building upon this foundation, we put forth the subsequent research hypothesis:

H4a: Environmental sustainability practices encourage ICT implementation.

At the same time, SMEs that invest in this type of technology improve the digitalization
process of their business activity (Thrassou et al., 2020). Digitalization can be viewed as
an internal process that companies embark upon to transform their existing business model
into a digitally-oriented ICT firms structure (Gartner, 2020). Thus, the basis of any digitali-
zation process is the acquisition of the necessary ICT. Investing in this type of technology
will allow the digitalization process of SMEs to be carried out as the business will have the
essential components for data input, processing capabilities and data exchange mechanisms
(Gavrila Gavrila & de Lucas Ancillo, 2021). Drawing from this premise, we articulate the
subsequent research hypothesis:

H4b: ICT implementation improves digitalization processes.

The influence of environmental sustainability practices on digitization processes is a
complex and versatile area. Because environmental sustainability practices can enhance the
uptake of digital processes but can also disrupt them (Xu et al., 2022), some previous stud-
ies claim that environmental sustainability practices can only indirectly cause a positive
effect on digitization (Veit & Thatcher, 2023). In this context, ICTs are of great relevance.
As mentioned above, concern for environmental conservation has led companies to invest
heavily in ICTs that favor the use of cleaner and renewable energy (Latif et al., 2017).
In turn, investment in this type of technology will facilitate the digitalization process of
companies (Gartner, 2020; Gavrila Gavrila & de Lucas Ancillo, 2021). Against this back-
ground, we have proposed the following research hypothesis:

H4c: The relationship between the application of environmental sustainability practices
and digitalization processes is mediated by ICT.

Many studies have recently questioned the influence of digitalization processes on
performance (Miranda Ramos et al., 2021; Timmermans et al., 2014). Digitalization has
excellent advantages for companies, especially in improving the optimization of produc-
tion processes and customer loyalty (Crittenden et al., 2019; Ribeiro-Navarrete et al., 2021;
Scott et al., 2019). Despite these advantages, there is still a debate about the high cost for
companies to implement digitalization processes in their day-to-day activities (Chalova &
Bragina, 2020). However, there needs to be a general agreement on whether the high costs
of implementing digitization processes will impact business performance. Thus, we have
proposed the next hypothesis:

H4d: Digitalization positively impacts business performance.
Although previous studies have shown that digitization does not have a direct influence

on performance (Miranda Ramos et al., 2021; Timmermans et al., 2014), there is still no
agreement on its indirect role in performance. Factors related to digitization have been

@ Springer



Unlocking sustainable competitive advantage: exploring the...

investigated from various perspectives, but the most relevant at present is the one related to
ICT (Gartner, 2020; Thrassou et al., 2020). ICT will support companies’ digitization pro-
cesses by enabling them to automate and optimize production processes and thus improve
productivity, cost savings, production efficiency, substantial mitigation of human errors
and the cultivation of an innovative culture (Parida et al., 2019; Scott et al., 2019). All
these factors will culminate in the generation of value for enterprises (Hannila et al., 2022),
resulting in higher business performance (Rialti et al., 2019). On these grounds, we posit
the ensuing hypothesis:

H4e: The relationship between ICT implementation and performance is mediated by
digitalization.

2.2 The impact of environmental sustainability incentives from a gender
perspective

Once the existing relationships between environmental sustainability, innovation, ICT and
digitalization and their effects on business performance have been analyzed, we thought
it appropriate to analyze whether the incentives to carry out environmental sustainability
practices produce a different effect based on the gender of the manager of the companies.

In SMEs, CEOs play a fundamental role in shaping their strategies, policies and objec-
tives (Mason & Simmons, 2014). Therefore, according to Fernandez-Gago et al. (2018),
their characteristics impact the company’s performance and social and environmental
advancement. Based on this idea, gender diversity is considered a significant aspect of cor-
porate governance, including environmental sustainability management. In this vein, sev-
eral theories have been proposed to explain the detrimental effects of companies actions
based on gender (Valls Martinez et al., 2022).

The theory of gender socialization posits that the early life experiences of women instill
in them a heightened sense of care for others, which leads to greater sensitivity to ethical
and environmental matters compared to men (Ibrahim et al., 2009). This theory suggests
that there are differences in the attitudes of women and men toward competition and ethi-
cal decision-making. Liu (2018) argues that these gender-based distinctions imply that
companies led by female directors or managers exhibit a reduced inclination to engage in
fraudulent, evasive, or unethical conduct. This perspective is reinforced by research findings
that underscore women’s heightened awareness of the risks associated climate change (Bear
et al., 2010; Choi & Park, 2014; Nielsen & Huse, 2010; Valls Martinez et al., 2019).

Social role theory posits that disparities between genders in terms of their caregiving
and household responsibilities, rather than their inherent nature, lead to educational differ-
ences (de Cabo et al., 2011). In accordance with this theory, behavior is shaped by stereo-
types and beliefs, which result in a distinct management approach based on gender (Eagly
et al., 2003). Specifically, women exhibit a heightened level of sensitivity and empathy
toward issues faced by stakeholders, encompassing environmental concerns (Bernardi &
Threadgill, 2010; Liao et al., 2019). Consequently, gendered roles are assumed by both
women and men within organizational contexts. As a result, companies with women occu-
pying senior management positions typically prioritize the interests of stakeholders (Yar-
ram & Adapa, 2021).

Based on resource dependency theory, firms are open systems and the board of direc-
tors or managers in SMEs serves as the main tool for interacting with the environment
(Pfeffer, 1973). Under this theory, alterations in the environment lead to shifts in the
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necessary resources, consequently influencing the makeup of the board of directors and
the management team. Therefore, a more diverse board of directors and management
team has greater capability to acquire the necessary resources and fulfill its social and
environmental responsibilities (Valls Martinez et al., 2020). In addition, women manag-
ers, as a vital component of human capital, can play a role in bridging the company with
its surroundings (Tingbani et al., 2020).

Stakeholder theory posits that stakeholders, such as shareholders, customers, suppli-
ers, lenders, governments and others, have interests in both financial and non-financial
consequences, which also encompass environmental considerations. In line with this
idea, enterprises are responsible for addressing the environmental damage they cause
and operate within society (Freeman, 1984). The unique moral reasoning exhibited
by women can aid companies in comprehending the demands of stakeholders (Fran-
coeur et al., 2019). Research has shown that female directors and managers tend to be
stakeholder-oriented, focused on ethical practices and socially responsible behavior (Al-
Shaer & Zaman, 2016).

Applying these theories, we can consider that a company’s management may be dif-
ferent depending on the gender of its CEO. Therefore, its management of environmen-
tal sustainability may also be different (Eliwa et al., 2023). In such a way, companies’
response to existing sustainability incentives will be different based on the gender of
their manager. For this reason, we establish the next hypothesis.

H5: The relationship between incentives and environmental sustainability exhibits notable
differences between men and women.

Finally, Fig. 1 depicts the proposed model alongside the hypotheses formulated in
this research.

Gender
Hs 74
Enviromental Y’
Sustainability

He=HaoxHy /,
Hy=Hx Hee /
“

Direct relationships
Indirect ion)
. Moderation

Fig.1 Conceptual model
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3 Methods
3.1 Sample and procedure

The sample used to carry out this research was obtained through telephone surveys devel-
oped by a firm with expertise in this yield during the first quarter of 2022. The survey was
carried out with the CEOs of the companies since they are the ones who have the best
knowledge about the reality of the companies, as well as about their future strategy (Van
Gils, 2005).

The sample enterprises were chosen and stratified through simple random sampling,
obtaining the list of companies from the DENUE. The National Statistical Directory of
Economic Units (DENUE) is the minimum infrastructure of the National Economic Infor-
mation Subsystem (SNIE), whose purpose is to provide both specialized and non-special-
ized users with the identification, location and contact data of Mexican companies.

After eliminating incomplete or erroneous responses, the sample comprises 797 obser-
vations obtained from SMEs dedicated to the hotel industry or bars and restaurants.

Table 1 displays the composition of the sample. As appears in Table 1, 81.68% of the
firms are bars or restaurants. Regarding the size, most businesses are micro-sized (57.21%),
followed by small businesses (34.5%). Regarding age, 60% of the businesses analyzed are
less than ten years old.

Before carrying out the fieldwork, a pretest was conducted with ten trusted companies.
The objective was to ensure that the survey was perfectly understandable. Once the final
sample was obtained, the necessary checks were carried out to rule out problems derived
from non-response bias and the common method. Concerning the former, two groups were
established to distribute the sample, 85% of the first responses were included in one group,
and the remaining responses were in the second. The ANOVA test showed that there were
no significant differences in the responses between the two groups. According to Podsakoff
et al. (2003), a single factor test was carried out to rule out the second common method

Table 1 Distribution of the sample

Sector Number %

Hospitality 146 18.32

Restaurant 651 81.68

Total 797 100.00

Size Hospitality Restaurant Total
Micro-companies (<9 employees) 21 435 456
Small companies (10-49 employees) 88 187 275
Medium companies (50-249 employees) 37 29 66
Total 146 651 797
Age Hospitality Restaurant Total
Young < 10 years 58 420 478
Mature > 10 years 88 231 319
Total 146 651 797

Source: Authors
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bias since all the data came from the same source (Hair et al., 2019a, 2019b). The findings
demonstrate that six factors explain 65.45% of the overall variance and with the primary
latent factor accounting for 28.19%. These results allow us to dismiss the possibility of a
problem stemming from the common method bias.

To check if the sample size is appropriate to confirm the effects found in this research,
we used G*Power 3.1.9.4 software (Mayr et al., 2007). Considering the existence of three
relationships with the final dependent variable, if an effect size is presumed to get a power
of 0.80, an effect size of 0.15 and an alpha level of 0.05, the results determine that a mini-
mum sample of 119 observations is necessary (Cohen, 1988), which is considerably below
the sample size employed in this study.

3.2 Measurement variables

With the aim of checking the hypotheses raised in this study, six latent variables have been
created (incentives, sustainability, innovation, ITC, digitalization and performance). All
latent variables have been defined as composites in mode A due to our assumption of a
definitive linkage between the construct and their corresponding indicators (Sarstedt &
Cheah, 2019), and in mode A (reflective) due to the high level of correlation between the
indicators used to construct each variable (Rigdon, 2016). A 5-point Likert scale (from 1
for strongly disagree to 5 for strongly agree) was used to measure all latent variables.

Incentives: Based on previous studies (Cantele & Zardini, 2020; Ortiz-Martinez et al.,
2023), this latent variable is made up of five indicators. The objective is to measure the
benefits that companies find from sustainability.

Environmental sustainability: This latent variable is made up of seven items adapted
from prior research (Ilyas et al., 2020; Ortiz-Martinez et al., 2023). This variable measures
the degree of commitment to environmental sustainability of the companies surveyed.

Innovation: Consisting of 7 indicators, this variable analyzes changes in products, ser-
vices and processes by analyzed companies (Briones Peifialver et al., 2018; Freeman, 2013;
Palacios-Manzano et al., 2021).

ICT: This latent variable has been created with eleven items drawn from prior research
(Karakara & Osabuohien, 2020; Malaquias et al., 2016; Santos-Jaén et al., 2022). This var-
iable encompasses inquiries regarding the utilization of ICT in SMEs.

Digitalization: On the basis of previous studies, this variable is made up of eight items
(Eller et al., 2020; Nasiri et al., 2020; Niemand et al., 2021). This variable assesses the
extent to which the analyzed companies have embraced digitalization.

Performance: A latent variable comprising of eight items has been created to gauge the
financial and non-financial performance of the scrutinized firms. This variable has been
created from previous literature (Fernandez-Gamez et al., 2019; Garcia-Lopera et al., 2022;
Leon-gémez et al., 2021). For this reason, related to productivity, profitability and quality,
among others, have been asked.

3.3 Statistical procedures

Within the framework of PLS-SEM, composites can be categorized into two distinct types:
Mode A (correlation weights), in which the constituent indicators are projected to exhibit
correlations, and Mode B (regression weights), where the indicators are assumed to be
uncorrelated (Gimeno-Arias & Santos-Jaén, 2022). In our model, all latent variables are
of type Mode A. As indicated in the previous section, our model comprises six type A
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composites, making PLS-SEM the best technique for analyzing the relationships between
variables (Cepeda-Carrion et al., 2019; Hair et al., 2019a, 2019b). In addition, this tech-
nique is very appropriate when multiple relationships and moderating effects are to be ana-
lyzed (Hair et al., 2019a, 2019b), as in the case of our model. This model has been run for
confirmatory and explanatory purposes. The SmartPLS 4.0.7 software (Ringle et al., 2022)
was used for this purpose. According to Streukens and Leroi-Werelds (2016), the boot-
strapping procedure was performed with 10,000 samples.

4 Results

To analyze the proposed model, as usual in PLS-SEM (Hair et al., 2013), we will start by
analyzing the measurement model. Then, after confirming the reliability and validity of the
model have been verified, we will proceed to analyze the relationships established in the
model by analyzing the structural model (direct and indirect effects). Finally, we will apply
a moderation analysis to test the hypotheses about CEO gender.

4,1 Measurement model analysis

In accordance with Hair et al., (2019a, 2019b), the reliability of the indicators that made
up the latent variables is demonstrated by verifying that their standardized factor loadings
exceed the minimum value of 0.7. Table 3 displays how the vast majority of indicators
exceed this minimum threshold. If those that do not exceed it are above 0.4, they can be
maintained if there is a theoretical justification for doing so (Hair et al., 2018).

With the aim to validate construct’s reliability, as stated by Dijkstra and Henseler
(2015), it is necessary that the values for Cronbach’s alpha, the composite reliability and
the Dijkstra—Henseler rho ratio are greater than 0.7. This requirement is met in all six latent
variables created in our model, as shown in Table 3. As for the convergent validity of these
variables, the values obtained for the mean must be greater than 0.5 (Hair et al., 2019a,
2019b). This requirement is met in our model, as can be seen in the results of Table 2.

This model also complies with the Fornell-Larcker criterion (Fornell & Larcker, 1981).
According to this criterion, the square root of the AVE of each latent variable is greater
than the correlation with the rest of the constructs, as seen in Tables 3 and 4. Likewise, it
is also fulfilled that all the levels of the heterotrait-monotrait (HTMT) ratio do not surpass
the established maximum of 0.85. These findings allow us to certify the discriminant valid-
ity of the model (Sarstedt et al., 2022).

To conclude the assessment of the internal model, the correct fit of the model was vali-
dated. For this purpose, it has been verified that the values of the normalized root mean
square residual (SRMR) is under 0.08 and that the value of the normalized fit index (NFI)
is above 0.9 (Henseler et al., 2014; Hu & Bentler, 1998). These two conditions are fulfilled
for both the estimated model and the saturated model.

4.2 Structural model analysis
The analysis of the model structure began by discarding the existence of multicol-

linearity problems in the model. For this purpose, the Variance Inflation Index (VIF)
of the latent variables was studied, verifying that in no case exceeded the maximum
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Table 2 Measurement model results

Composite indicators Mean SD Loading t-student* o pA pC AVE
Incentives 0.905 0.906 0.930 0.726
Incl 3.836 0.660 0.818 46.525
Inc2 3960 0.607 0.865 60.399
Inc3 4.017 0.612 0.864 60.730
Inc4 3976 0.617 0.845 53.058
Inc5 4.043 0594 0.867 62.442
Environmental sustainability 0.937 0938 0949 0.726
ESusl 2947 1.070 0.804 49.718
ESus2 3.106 1.046 0.863 75.802
ESus3 2.814 1.102 0.897 102.412
ESus4 2764 1.114 0.874 70.911
ESus5 3.077 1.106 0.880 84.545
ESus6 3.019 1.106 0.862 65.913
ESus7 2.389 1.214 0.779 44.990
Innovation 0.906 0.908 0.925 0.639
Innl 3.607 0904 0.774 35.563
Inn2 3.395 0941 0.766 35.205
Inn3 3497 0.844 0.818 44.292
Inn4 3.536  0.858 0.762 31.312
Inn5 3.511 0.864 0.819 47.293
Inn6 3.523  0.845 0.832 52.255
Inn7 3.641 0.853 0.820 45.147
ICT 0.945 0946 0953 0.647
ICT1 2.580 1.236 0.682 32.715
ICT2 2.092 1.162 0.752 40910
ICT3 2.021 1.165 0.731 35.218
ICT4 2263 1.137 0.723 36.949
ICT5 1.449 1.032 0.822 51.778
ICT6 1.629 1.056 0.863 72.644
ICT7 1.584 1.080 0.867 72.856
ICT8 1.683 1.109 0.873 88.565
ICT9 1.688 1.089 0.862 77.273
ICT10 1.278 1.016 0.829 58.243
ICT11 2.040 1.188 0.819 55.764
Digitalization 0.927 0936 0.940 0.665
Digl 3.607 0.722 0.634 23.360
Dig2 2999 0.756 0.832 50.551
Dig3 2.845 0.785 0.861 91.457
Dig4 3.042 0.721 0.834 55.559
Dig5 3205 0.747 0.819 56.488
Dig6 2.854 0.715 0.839 61.515
Dig7 2904 0.747 0.857 81.717
Dig8 2.843 0.757 0.827 59.171
Performance 0.853 0.862 0.887 0.498
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Table 2 (continued)

Composite indicators Mean SD Loading t-student* o pA pC AVE
Perl 4211 0540 0.752 35.472
Per2 4.021 0520 0.719 30.968
Per3 4323 0482 0.732 35.234
Per4 3964 0.535 0.763 34.328
Per5 3915 0.561 0.741 34.922
Per6 3973 0.511  0.709 28.566
Per7 4.190 0.499 0.699 27.393
Per8 3711 0.637 0.492 13.227

Significance and standard deviations (SD) performed by 10,000 repetitions bootstrapping procedure; o
Cronbach’s alpha; pA: Dijkstra—Henseler’s composite reliability; pC: Joreskog’s composite reliability;
AVE: average variance extracted; ***: All loadings are significant at a 0.001 level

Table 3 Discriminant validity analysis through Fornell-Larcker Criterion

Incentives ~ Environmental  Innovation  ICT Digitalization ~ Performance
sustainability
Incentives 0.852
Environmental  0.452 0.852
sustainability
Innovation 0.442 0.331 0.799
ICT 0.204 0.503 0.133 0.805
Digitalization 0.365 0.471 0.281 0.708  0.816
Performance 0.369 0.233 0.522 0.085  0.206 0.706

***p < 0.01; ns, not significant

Table 4 Discriminant validity analysis through HTMT Criterion

Incentives Environmental Innovation ICT Digitalization =~ Performance
sustainability

Incentives

Environ-  0.486
mental
sustain-
ability

Innovation 0.490 0.353

ICT 0.219 0.538 0.145

Digitaliza- 0.409 0.494 0.317 0.745
tion

Perfor- 0.416 0.273 0.588 0.168 0.251
mance

recommended value of 3 (Hair et al., 2019a, 2019b). As can be seen in Table 5, the val-
ues fluctuate between 1 and 1.314, so the existence of multicollinearity problems can be
ruled out.
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Table 5 Multicollinearity I I m v v VI
assessment
I Incentives 1.000
11 Environmental 1.000 1.000 1.359
sustainability
III  Innovation 1.149
IV ICT 1.000
v Digitalization 1.314

VI  Performance

The following is an analysis of the relationships established in the structural model. For
this purpose, the path coefficients’ size, sign and significance will be studied. Table 6 and
Fig. 2 display the findings that permit us to determine the acceptance or rejection of the
proposed hypotheses.

Regarding the direct effects, the results demonstrate as the impact of incentives on
environmental sustainability is positive and significant (#=0.452%*%*), supporting HI.
However, the direct effect of environmental sustainability on innovation is not signifi-
cant (f=0.331 ns), hence H2 is not supported. In contrast, environmental sustainability’s
impacts on innovation and ICT are positive and significant (f=0.331%** and f=0.423%%*,
respectively), so H3a and H4a are supported. Similarly, the effect of innovation on per-
formance is also positive and significant (f=0.494***) supporting H3b. Besides, H4b is
also supported since the direct effect of ICT on digitalization is positive and significant
(#=0.708***). Finally, H4d is rejected since the direct effect of digitalization on perfor-
mance is not significant (f=0.043 ns).

R? measures the variance explained by the predictor variables in relation to the total
variance of an endogenous variable. R? is calculated as the square of the multiple correla-
tion coefficients between the predictor variables and the endogenous variable. It provides
an indication of the model’s ability to forecast and elucidate the dependent variable. R? val-
ues range from O to 1, where a value closer to 1 indicates a higher predictive and explana-
tory capability of the model (Chin, 2010). Therefore, the coefficient of determination (R2)
shows as the exogenous variables in the model explain 20.4% of the variance in environ-
mental sustainability, 10.9% of the variance in innovation, 25.2% of the variance in ICT,
50.2% of the variance in digitalization and 27.7% of the variance in performance. All of
these results are above the 10% minimum established by Falk and Miller (1992). These
findings confirm the good explanatory capacity of the model, especially for the digitaliza-
tion variable.

According to Cohen (1988), the effect size (/%) measures the relative importance of a
predictor variable compared to other predictor variables in the model. f* is calculated by
dividing the increment in R? caused by a particular predictor variable by the residual vari-
ance. It indicates how much a predictor variable adds to the model in terms of additional
explanation compared to other predictor variables. /> values are typically interpreted as
small (0.02), medium (0.15), or large (0.35) Cohen (2013), where higher values indicate a
greater importance of the predictor variable in the model. In this model, as established by
Cohen (1988), the effect of ICT on digitalization is large, while the effect size of the other
accepted hypotheses is medium, except for the effect of environmental sustainability on
innovation, which is small.

In order to evaluate the mediating hypotheses, we also analyzed the variance accounted
for (VAF). VAF establishes the size of the indirect effect with respect to the total effect
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Fig.2 Results

(Hair et al., 2021a, 2021b). The findings supporting H3c since the indirect effect of envi-
ronmental sustainability on performance through innovation is positive and significant
(#=0.163***), suggesting a full mediation because the direct relationship between envi-
ronmental sustainability and performance is not supported. Moreover, about 71.49% of the
total effect is indirect. The results also show a full mediation in relation to the indirect
effect of environmental sustainability on digitization through ICT since no direct effect
has been considered, and the indirect effect is significant and positive (f=0.356***); con-
sequently, H4c is supported. Conversely, digitalization does not mediate the relationship
between ICT and performance since the indirect effect is not significant (f#=0.031 ns),
rejecting H4e. Finally, H4f is also rejected since the indirect effect of environmental sus-
tainability on performance through ICT and digitalizations sequentially is not significant
(#=0.015 ns).

4.3 Moderation analysis

In order to analyze the hypotheses related to the possible moderating effect of gender (HS5),
a multigroup analysis was carried out (Valls Martinez et al., 2021). For this purpose, a
MICOM analysis has been carried out in three steps; configuration invariance, composi-
tional invariance and full measurement model invariance (Henseler et al., 2016).

The first step, configurational invariance, aims to establish that the constructs in both
groups exhibit the same characteristics, and that the data processing and algorithm con-
figuration are uniform. The subsequent step, compositional invariance, verifies that the
original correlations surpass 5% and all p values exceed 0.05. These findings signify the
achievement of compositional invariance. Lastly, the equivalence of the mean and vari-
ance of the composites reveals that all disparities lie within the confidence interval, and
all p values exceed 0.05 (although these values are not shown in the table). The outcomes
presented in Table 7 affirm the measurement invariance for all variables implicated in the
moderating hypotheses, thus allowing us to conduct the MGA.
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Further, a permutation test was then conducted to determine if there were differ-
ences between genders. As can be seen in Table 8, p value is under 0.05 in the rela-
tionship between incentives and sustainability (h5a) and sustainability and innovation
(H5d) (Hair et al., 2017). Therefore, these two moderating hypotheses are accepted,
and the other two (H5b) and (H5d) are rejected.

However, in order to confirm the results, other tests have been carried out. On the
one hand, a nonparametric MGA analysis was performed, and it was found that in the
accepted hypotheses p value is under 0.05 or above 0.95 indicating significant changes.
These results have not been included in the tables because they are the same as those
of the permutation. On the other hand, the Welch—Satterhwait test also yields a p value
under 0.05, confirming the result (Zimmerman, 2004). To conclude, the parametric
test results are also similar, confirming the two previously accepted moderations. The
results can be seen in Table 8.

Having accepted hypotheses H5a and H5d, it is worth analyzing their results. As
shown in Table 8, the effect of incentives on sustainability is significantly greater for
women (f=0.555%*%) than for men (f#=0.372%**). The same situation occurs in the
relationship between environmental sustainability and innovation, where the impact is
more significant in the case of companies managed by women (f#=0.419%*%*) com-
pared to those managed by men (f=0.261%%%).

Figure 2 illustrates the standardized path coefficients and R? values. These coef-
ficients illustrate the degree to which the predictor variables contribute to the variance
of the dependent variables. Additionally, the provided R? values specify the fraction of
variance in each endogenous variable that can be attributed to the predictive variables.

4.4 Endogeneity assessment

Finally, our objective was to eliminate any potential endogeneity issues within our
model. To achieve this, we adopted the methodology outlined by Huit et al. (2018) to
do so. Based on the data with which our model has been carried out, it has been con-
sidered that the most appropriate approach is the one set forth by (Park & Gupta, 2012)
specifically through the creation and analysis of Gaussian Copulas (GC).

The initial step involves examining whether constructs that might be susceptible
to endogeneity exhibit non-normal distributions. To accomplish this, we utilize the
Cramer—von Mises test on the standardized composite scores of sustainability, innova-
tion, ICT, digitalization and performance (Becker et al., 2021). The findings reveal that
the scores of none of the constructs follow a normal distribution. Consequently, we can
investigate endogeneity using GC analysis.

In the second step, we applied the GC in SmartPLS4. There is an endogeneity prob-
lem if the GC is significant (p <0.05) (Cepeda-Carrién et al., 2023). As can be seen
in Table 9, this does not occur in any case. Therefore, we can exclude the presence of
endogeneity issues in the proposed model (Shmueli et al., 2019).

In addition, we have also investigated the potential presence of endogeneity result-
ing from the omission of variables while attempting to explain the dependent vari-
able (Hair et al., 2021a, 2021b). To address this concern, we adhered the methodology
delineated by Antonakis et al. (2014) and included control variables such as size, age
and the percentage of the company’s capital owned by the owner’s family. After the
inclusion of these control variables, we re-executed the PLS algorithm and noted that
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Table 9 Endogeneity assessment through Gaussian Copulas

Test Construct Coefficient p

Gaussian Copula assessment—performance as dependent variable

GC Model 1 (Endogenous variable: Sustainability) Sustainability® 0.064 0.179
GC Model 2 (Endogenous variable: Innovation) Innovation® 0.351 0.100
GC Model 3 (Endogenous variable: Digitalization) Digitalization® 0.024 0.313
GC Model 4 (Endogenous variables: Sustainability and innovation) Sustainability® — 0.114 0.084

Innovation® 0.389 0.110
GC Model 5 (Endogenous variables: Sustainability and digitalization) ~Sustainability® 0.065 0.223

Digitalization® — 0.001 0.491
GC Model 6 (Endogenous variables: Innovation and digitalization) Innovation® 0.416 0.089

Digitalization® — 0.137 0.101

GC Model 7 (Endogenous variables: Sustainability, innovation and Sustainability® — 0.051 0.282
digitalization) Innovation®  0.426 0.110
Digitalization® — 0.121 0.300

Gaussian Copula assessment—digitalization as dependent variable

GC Model 1 (Endogenous variable: ICT) ICT® —-0.121 0.298
Gaussian Copula assement—ICT as depedent variable

GC Model 1 (Endogenous variable: Sustainability) Sustainability® —0.119 0.083
Gaussian Copula assement—Innovation as depedent variable

GC Model 1 (Endogenous variable: Sustainability) Sustainability® 0.390 0.065
Gaussian Copula assement—Sustainability as depedent variable

GC Model 1 (Endogenous variable: Incentives) Incentives® 0.208 0.075

The symbol © denotes the copula term within the model

the outcomes remained consistent with the prior run that lacked the control variables.
This suggests that the excluded variables have been effectively managed within this
model.

5 Discussion and conclusion

Sustainability is of utmost importance for SMEs in the tourism sector in Mexico. As
a country that heavily relies on tourism, it is imperative for companies to adopt sus-
tainable practices to ensure the preservation of natural resources, cultural heritage and
local communities. By implementing sustainable measures, SMEs can not only reduce
their environmental impact but also improve their reputation, attract eco-conscious tour-
ists and increase their profitability in the long run. Thus, SMEs in the tourism sector
in Mexico should prioritize sustainability in their operations and decision-making pro-
cesses. By doing so, they can play a significant role in advancing the country’s sus-
tainable development goals, enhance their competitiveness and positively impact the
environment and society. However, the effect of gender on the implementation of sus-
tainable strategies and their impact on business performance has not been sufficiently
studied. Hence, this research introduces fresh evidence to the existing body of research,
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underscoring the significance of environmentally responsible practices, given their
impact on innovation, ICT and digitalization, thereby influencing the performance of
SMEs within Mexico’s tourism sector. Likewise, additional empirical evidence is
required to better understand the role of SME CEO gender in the interplay between sus-
tainability incentives and environmental sustainability practices.

First of all, this research results align with those already obtained by (Chowdhury &
Shumon, 2020; Ortiz-Martinez et al., 2023) by demonstrating that the financial and non-
financial support SMEs receive through incentives is crucial for increased environmental
contribution. In addition, our results favor those of who concluded that SMEs do not find a
stimulus to motivate them to implement sustainable practices (Parker et al., 2009), as they
show that incentives for SMEs will help them to have more financial and human resources,
knowledge and organizational structure to adopt practices that favor the implementation of
the SDGs in their business activity. In adopting environmentally sustainable practices, our
results differ from previous studies that show a direct effect on performance when the com-
pany adopts environmentally sustainable practices (Gallardo-Vazquez et al., 2019; Orlitzky
& Bejamin, 2001). The outcomes of this study indicate suggest that for a positive relation-
ship to exist, this relationship must be mediated by technological innovation. As Ekins and
Zenghelis (2021) have pointed out, environmental sustainability practices come at a high
cost to firms, translating into lower performance. Therefore, our research highlights sig-
nificance of innovation as a pivotal element within the nexus connecting sustainable prac-
tices and business performance. By encouraging and supporting technological innovation,
companies can unleash the complete potential of sustainable practices, thereby fostering a
favorable influence on both the environment and society, all the while improving their bot-
tom line.

On the other hand, this study has demonstrated, as did the previous study of (Azam
et al., 2022), the strong implication of adopting environmentally sustainable practices on
innovative technologies in SMEs. Firstly, our findings affirm that environmentally sustain-
able practices encourage the implementation of ICT in SMESs. Incorporating this tech-
nology will favor using cleaner inputs and alternative and renewable energies to reduce
CO2 emissions (Latif et al., 2017). In turn, our results affirm that implementing ICT will
improve digitization processes, as investing in this technology will allow companies to
have the necessary data entry mechanisms, processing capacity and data exchange to favor
digitization processes (Gavrila Gavrila & de Lucas Ancillo, 2021). This research enhances
the existing literature by suggesting the indirect linkage between sustainable environmental
practices and digitization, where ICT implementation meditates. This finding is significant
for the SME sector as it highlights the importance of formulating a comprehensive digital
strategy that integrates sustainable practices and ICT implementation. Such a strategy can
help SMEs align their sustainability goals with their digitalization efforts, thus creating a
virtuous cycle of innovation, growth and environmental stewardship.

Moreover, the findings of this study do not support the theory of several scholars (Crit-
tenden et al., 2019; Ribeiro-Navarrete et al., 2021), which argue that digitization processes
in firms improve business performance. It is because implementing digitization processes
entails a high cost for companies that will impact their performance (Chalova & Bragina,
2020). Our results affirm that digitalization has little effect on the performance of SMEs.
Instead, digitalization mediated the linkage between ICT implementation and performance.
Consequently, the study’s emphasis on the mediating role of digitalization underlines the
need for SMEs to develop a comprehensive digital strategy that aligns with their busi-
ness objectives and performance goals. Such a strategy can help SMEs identify the most
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influential ICT tools and platforms to implement and the most appropriate digitization ini-
tiatives to undertake.

Finally, this study addresses the needs shown by (Bear et al., 2010; Choi & Park,
2014; Nielsen & Huse, 2010; Valls Martinez et al., 2019) for further studies on the
effect of gender on the connection between sustainability incentives and the adoption
of environmentally sound practices. Our findings show how sustainability incentives
behave differently depending on the gender of firm management. Women’s greater con-
cern for environmental conservation has led to a greater effect of sustainability incen-
tives in female-led firms, as compared to their male-led counterparts.

This research has important theoretical contributions. This research provides frame-
works and insights that help SMEs to understand and take advantage of the synergies
between sustainability, technological innovation, ICT and digitization. First, this study
underscores the notion that sustainability and business success are not mutually exclu-
sive but are intertwined. The results suggest that organizations that adopt and integrate
sustainable practices into their technology innovation strategies can achieve superior
performance results. Similarly, the results suggest that organizations that effectively
embrace digitization and strategically implement ICT can achieve better performance.
By leveraging digital technologies to streamline operations, improve efficiencies,
improve customer experiences and facilitate data-driven decision-making, companies
can gain a competitive advantage and achieve superior financial, operational and market
performance. Conversely, our study enhances the comprehension of how gender diver-
sity in management positions can encourage the adoption and promotion of sustainable
practices in these types of companies.

The evidence emerging from this study leads to several practical implications for
SME:s in the tourism sector. Firstly for managers, the results show the significance of
integrating sustainable practices in the day-to-day activities of SMEs. By reducing
costs, enhancing reputation, increasing competitiveness, complying with regulations,
improving employee engagement and accessing capital, SMEs can position themselves
for long-term success. In addition, the importance of ICT, innovation and digitaliza-
tion in this field is also shown. The mediating role of these factors enables SMEs to
develop a more strategic and practical approach to digital transformation, which can
improve performance and competitiveness in the digital economy. On the other hand,
for shareholders, our results provide new information on the contribution of women
to sustainability in SMEs, showing that incentives will have a greater impact on the
uptake of sustainable practices in SMEs where the CEO is a woman. Finally, for politi-
cians, investing in environmentally sustainable practices can help countries align with
the UN’s proposed SDG targets and achieve a range of positive outcomes, including
improved environmental performance, increased economic growth, better public health,
more significant social equity and enhanced international cooperation.

The principal limitation of this research is its regional character within Mexico, so it
needs to provide evidence from an international point of view. Consequently, conduct-
ing a supplementary study to corroborate our findings in different countries would be
intriguing because we have analyzed the role of gender in a strongly male-dominated
organizational context. However, the role of gender may be different in other national
contexts where the same issue is highly relevant. On the other hand, this study has been
based exclusively on the tourism sector, so the conclusions obtained cannot be general-
ized to other sectors. Therefore, future research could develop an analysis to outline
ways to promote sustainability as a business model for SMEs globally. Finally, this
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research has only analyzed environmental sustainability, so future studies could also
analyze sustainability from its social and economic aspects.
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