
 
 

 

 
Sustainability 2024, 16, 4786. https://doi.org/10.3390/su16114786 www.mdpi.com/journal/sustainability 

Article 

Digitalization, Sustainability, and Internationalization Nexus: 
Insights from Portuguese Entrepreneurs 
Natércia Durão 1, Carla Santos Pereira 1, Carla Lobo 1,2 and Fernando Moreira 1,3,* 

1 REMIT, IJP, Universidade Portucalense, 4200-072 Porto, Portugal; natercia@upt.pt (N.D.);  
carlasantos@upt.pt (C.S.P.); cadsa@upt.pt (C.L.) 

2 GOVCOPP, Universidade de Aveiro, 3810-193 Aveiro, Portugal 
3 IEETA, Universidade de Aveiro, 3810-193 Aveiro, Portugal 
* Correspondence: fmoreira@upt.pt 

Abstract: The convergence of digitalization, sustainability, and internationalization represents a fun-
damental paradigm shift in today’s world of global business. This paper delves into the intricate rela-
tionship among these three pillars and their transformative impact on businesses, economies, and so-
cieties worldwide. Digitalization, characterized by the adoption of digital technologies, serves as a cat-
alyst for internationalization, breaking down traditional barriers and fostering seamless connectivity 
across borders. Concurrently, the imperative of sustainability compels organizations to operate with 
consideration for environmental, social, and economic factors. Bearing this reality in mind, the aim of 
this study is to investigate, from the perspective of entrepreneurs of internationalized Portuguese com-
panies, the factors contributing most to the importance they attach to digitalization in inducing inter-
nationalization. Using statistical methods of regression analysis (linear and logistic multivariate re-
gression), the study seeks to identify the complex interactions between digitalization strategies and 
international expansion efforts. The results shed light on the critical role that digitalization plays in 
supporting internationalization goals and furthering sustainability objectives, stating that there is a 
strong connection between the importance of digitalization partnerships, counselling, and access to 
the new technologies and resources. Additionally, budget constraints may pose challenges for compa-
nies prioritizing digitalization efforts. 
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1. Introduction 
1.1. Internationalization 

International business plays a vital role in driving economic growth and prosperity, as 
it fosters innovation, creates job opportunities, and promotes knowledge exchange, ulti-
mately contributing to an increased competitiveness and resilience of national economies. 
OECD data show that exports of goods and services as a percentage of GDP have been 
steadily increasing globally, reaching an average of around 30% of GDP in 2020, and con-
tinued to rise in 2021, reaching an average of around 31% of GDP [1]. 

Internationalization can holistically be defined as a growth strategy that firms imple-
ment when they follow a process to expand their operations across country borders. Expla-
nations for firm internationalization trace back to the era when global foreign direct invest-
ment (FDI) flows were predominantly led by corporations from the foremost industrialized 
nations. These explanations emphasize the benefits derived from firms’ cross-border trans-
fer of competitive advantages, encompassing proprietary technology, know-how, brands, 
and managerial expertise. Such transfers serve to diminish the “liability of foreignness” en-
countered in host country markets [2,3]. The Uppsala Model expands upon and refines this 
perspective to accommodate the internationalization strategies of smaller enterprises and 
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those possessing limited foreign market experience [4,5]. Through a resource-based ap-
proach, this model underscores the importance of managers’ incremental learning as a 
mechanism for mitigating firm risk, thereby engendering positive feedback effects. 

Emerging internationalizing firms may opt to concentrate on their immediate global 
region to attenuate their exposure to the liability of foreignness, akin to the Triad market 
bias observed among Fortune 500 corporations [6] and US manufacturing firms [7]. How-
ever, empirical evidence at the global level fails to robustly support this perspective [8]. Fur-
thermore, establishing a direct correlation between geographic distance and the liability of 
foreignness remains elusive. Therefore, the importance of the internationalization of firms 
for them and, of course, for the economy, is undeniable. 

1.2. Internationalization, Digitalization, and Sustainability 
In an era marked by rapid globalization and technological advancement, the intersec-

tion of internationalization, digitalization, and sustainability has become increasingly sig-
nificant [9–11]. The integration of these three pillars has reshaped the landscape of busi-
nesses, economies, and societies worldwide. Internationalization, referring to the process of 
expanding operations beyond domestic borders, has been facilitated by digitalization, 
which encompasses the adoption of digital technologies to streamline processes, enhance 
connectivity, and foster innovation. Concurrently, the imperative of sustainability, encom-
passing environmental, social, and economic dimensions, has emerged as a fundamental 
consideration in decision-making processes, urging organizations to operate in a manner 
that ensures the well-being of current and future generations. 

Digitalization has played a key role in facilitating internationalization efforts by break-
ing down traditional barriers to entry and enabling seamless communication and collabo-
ration across borders. Through digital platforms, companies can reach new markets, engage 
with diverse stakeholders, and conduct business operations with unprecedented speed and 
efficiency. Moreover, digital technologies have empowered organizations to gather and an-
alyze vast amounts of data, providing valuable insights into consumer behavior, market 
trends, and operational performance [12,13]. Also, in recent years, the landscape of interna-
tional business has been significantly influenced by the rapid advancement of digitalization 
and the growing emphasis on sustainable practices. According to recent studies, companies 
that adopt digital technologies experience an average revenue increase of 14% and a signif-
icant expansion in their international market reach [14]. OECD statistics indicate that the 
digital economy has continued to expand, with ICT services, software, and digital media 
sectors contributing significantly to GDP growth in many countries [1]. This data-driven 
approach not only enhances strategic decision-making but also enables companies to tailor 
their offerings to meet the evolving needs and preferences of global consumers while opti-
mizing resource utilization and minimizing environmental impact. 

Therefore, the pursuit of internationalization and digitalization must be accompanied 
by a steadfast commitment to sustainability to ensure long-term viability and resilience. As 
organizations expand their global footprint and embrace digital technologies, they must 
mitigate the associated environmental and social risks while maximizing positive impacts. 
This entails adopting sustainable business practices, embracing renewable energy sources, 
reducing carbon emissions, promoting diversity and inclusion, and fostering ethical supply 
chains [15]. By aligning internationalization and digitalization efforts with sustainability 
goals, organizations can create shared value for stakeholders, enhance brand reputation, 
and contribute to the collective effort towards building a more equitable, prosperous, and 
resilient global community. A study by McKinsey & Company found that companies with 
strong sustainability practices are outperforming their peers financially, with a 3.9% higher 
return on investment (ROI) over a five-year period [16]. 

Considering the organization itself, the digitalization has become intrinsically linked 
to organizational sustainability, presenting opportunities for companies to enhance their 
environmental and social responsibility efforts. Through the adoption of digital technolo-
gies, firms can optimize resource utilization, reduce waste, and improve energy efficiency 
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across their operations. Data-driven decision-making enabled by digitalization allows or-
ganizations to gain insights into their environmental footprint and identify areas for im-
provement, leading to more sustainable practices. Additionally, digital platforms facilitate 
greater transparency and engagement with stakeholders, enabling firms to communicate 
their sustainability initiatives and progress effectively. By embracing digitalization as a tool 
for enhancing sustainability, organizations can not only improve their environmental per-
formance but also strengthen their reputation as responsible corporate citizens committed 
to long-term sustainability goals. 

The integration of digitalization and sustainability within firms can significantly bol-
ster internationalization strategies by providing competitive advantages and opening new 
market opportunities [17,18]. Digitalization enables firms to streamline processes, enhance 
operational efficiency, and improve communication channels, thereby facilitating their ex-
pansion into global markets. By leveraging digital technologies, firms can overcome tradi-
tional barriers to entry, such as geographical distance and cultural differences, and establish 
a stronger presence in international markets. Moreover, the alignment of digitalization with 
sustainability goals enhances the attractiveness of firms to international stakeholders, in-
cluding customers, investors, and regulatory bodies [19]. Sustainable practices, enabled and 
supported by digital technologies, demonstrate a commitment to environmental steward-
ship, social responsibility, and ethical business conduct, thereby enhancing the firm’s repu-
tation and credibility on the global stage. This positive reputation not only attracts environ-
mentally conscious consumers but also fosters trust and collaboration with international 
partners and stakeholders. Furthermore, digitalization facilitates market research and con-
sumer insights, enabling firms to adapt their products and services to meet the diverse needs 
and preferences of global consumers effectively [20]. Through data analytics and digital 
marketing strategies, firms can identify emerging trends, localize their offerings, and target 
specific market segments more precisely, thus enhancing their competitiveness in interna-
tional markets. Additionally, digital platforms provide opportunities for firms to engage 
with international customers and build relationships through personalized interactions and 
targeted communication strategies. The integration of digitalization and sustainability not 
only enhances the operational efficiency and reputation of firms but also strengthens their 
internationalization strategies. By leveraging digital technologies to drive sustainability ini-
tiatives, firms can expand their global footprint, attract international stakeholders, and cap-
italize on new market opportunities more effectively. Embracing digitalization to enhance 
sustainability not only fosters organizational growth but also contributes to the collective 
effort towards building a more equitable, prosperous, and sustainable global economy. 

Bearing this reality in mind, the aim of this study is to find out from the entrepreneurs 
of internationalized Portuguese companies, and their point of view, which factors contrib-
ute most to the importance they attach to the digitalization of their company as a factor that 
induces internationalization. With this aim in mind, we will use statistical multivariate 
methods of regression analysis. 

2. Background and Related Works 
2.1. Background 

Recent research on the impact of digital transformation on business internationaliza-
tion has revealed several key findings. Studies indicate that digital transformation positively 
influences firms’ internationalization processes at individual, firm, and macro levels, with 
both human and non-human components playing crucial roles [21]. Additionally, the Euro-
pean Union recognizes the importance of SMEs internationalizing and has implemented 
tools to support this, highlighting the differences in internationalization models between 
SMEs and multinational enterprises [22]. Empirical evidence from the Chinese stock market 
suggests that digital transformation enhances corporate international strategies, particularly 
benefiting private firms and non-high-tech enterprises, with corporate innovation playing a 
mediating role [23]. Furthermore, the use of digital tools by entrepreneurs has shown both 
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positive and negative impacts, emphasizing the need for new activity organization and 
training to navigate the digital environment effectively [24,25]. 

The proliferation of digital technologies has significantly reshaped business practices 
worldwide, particularly emphasizing the nexus between digitalization and sustainability. A 
systematic review of 1.066 research articles from the Scopus database, spanning from 2019 
to 2024, utilizing the search query “Digitalization AND Sustainability”, reveals a compelling 
trajectory of scholarly focus. This analysis, underpinned by VOSviewer 1.6.20 for construct-
ing and visualizing bibliometric networks, uncovers the critical dimensions and thematic 
progressions that inform the intersection of digitalization and business internationalization 
(Figure 1). 

 
Figure 1. Bibliometric networks for “Digitalization” AND “Sustainability”. 

The emergence of digitalization in sustainable international business practices has 
shown that digital transformation, as both a catalyst and a conduit for sustainable business 
models, has prompted a paradigm shift in how companies penetrate and operate in inter-
national markets. The integration of digital technologies—ranging from big data and ana-
lytics to AI-driven processes—facilitates a deeper understanding and implementation of 
sustainable practices. These technologies enable businesses to achieve greater efficiency and 
effectiveness in resource utilization, waste reduction, and carbon footprint minimization, 
aligning with global sustainability goals. 

The bibliometric analysis conducted using VOSviewer highlights several key themes 
that dominate the scholarly discussion. Firstly, the role of digitalization in enhancing oper-
ational efficiency and fostering innovation emerges as a central theme. This includes the 
adoption of smart technologies that streamline operations and reduce environmental impact 
through more precise resource management. 

Secondly, the literature indicates a strong emphasis on the socio-economic dimensions 
of digitalization. This involves examining how digital tools empower businesses to create 
value in new markets, particularly in developing regions, while promoting inclusive growth 
and sustainable economic development. 

Thirdly, the interplay between digitalization and regulatory frameworks is scrutinized. 
Research suggests that as businesses expand internationally, digital compliance and adher-
ence to international standards of sustainability become increasingly complex yet critical. 
Dynamic regulatory landscapes require businesses to be agile, leveraging digital systems 
for compliance management. 
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The synthesis of the main factors from the bibliometric network reveals that successful 
internationalization in the digital era is predicated on several pillars: technological adapta-
bility, strategic foresight in digital investments, and a robust understanding of the sustaina-
bility challenges and opportunities in target markets. Companies that harness digital tech-
nologies to not only optimize their internal operations but also to enhance their market entry 
strategies are shown to be more resilient and capable of sustainable growth (Figure 2). 

  
(a) (b) 

Figure 2. Bibliometric networks for “Digitalization” AND “Sustainability”: (a) emphasis on “Digitali-
zation” and (b) Emphasis “Sustainability”. 

After bibliometric analysis, the next step was to select the papers to be used to design 
the study structure. 

2.2. Related Works 
Research on the internationalization and sustainability of companies holds increasing 

significance in today’s global landscape. This topic is not only crucial for individual firms 
but also for national economies. Declines in export performance can have adverse effects on 
economic growth, leading to disparities in real per capita income, as seen in the euro area. 
Internationalization has shifted from being merely optional to becoming a necessity for sur-
vival in a rapidly changing world [26]. 

In the context of international business, sustainability is crucial since it affects a com-
pany’s long-term profitability, reputation, and capacity to compete in international markets. 
Adopting sustainable practices solves social and environmental issues, which are becoming 
more important factors for investors, regulators, and customers in addition to being in line 
with society expectations [27]. Businesses operating internationally must consider a variety 
of environmental and social environments, which means incorporating sustainability into 
their operations is crucial to reducing risks and seizing possibilities. In addition to improv-
ing operational efficiency, sustainable practices including resource efficiency, waste reduc-
tion, and ethical sourcing also help to develop a positive brand image and trust among 
stakeholders [28]. 

For international businesses, sustainability is increasingly important as a driver of in-
novation and market differentiation. Businesses can reach new markets, draw in environ-
mentally and socially concerned customers, and set themselves apart from rivals by incor-
porating sustainability into their business plans [29]. A company’s capacity to fulfill the 
changing expectations of investors, customers, and other stakeholders can provide it a com-
petitive edge in today’s linked world, where information moves quickly, and transparency 
is demanded. International businesses can strengthen their resilience to social and environ-
mental crises and help to achieve global sustainability goals by implementing sustainable 
practices throughout their value chains [30]. 
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In today’s environment, companies must explore innovative ways to develop compet-
itive advantages, which involves acquiring new skills, resources, and capabilities [31]. Com-
panies often gain access to these resources, including market-specific knowledge, through 
alternative management methods and the adoption of new technologies [32]. Regarding 
these alternative management methods, we can refer, for instance, to networks (or partner-
ships). Successful international business in today’s globalized market depends on effective 
networking. International businesses can benefit from a wealth of resources, opportunities, 
and insights by creating and maintaining networks with stakeholders like suppliers, cus-
tomers, industry groups, and governmental organizations [33]. Through these networks, 
companies can enter new markets, handle challenging regulatory situations, and keep up 
with cutting-edge trends and technological advancements. Strong partnerships with part-
ners worldwide allow businesses to take advantage of common knowledge and work to-
gether on sustainability projects that tackle social and environmental issues [29]. Networks 
promote innovation, knowledge exchange, and the distribution of best practices, enabling 
companies to absorb insights from a variety of viewpoints and modify their approaches in 
response to shifting market dynamics and cultural contexts. Ultimately, strong networking 
makes international businesses more resilient and competitive, allowing them to grow sus-
tainably and have a good global influence. 

Additionally, addressing now the importance of new technologies, the rise of e-com-
merce has reshaped the landscape of international business for many SMEs [34]. By enabling 
direct connections between companies and foreign clients, new technologies offer opportu-
nities for accessing and servicing foreign markets, thereby influencing the number of ex-
porters involved in international operations [35]. This approach acknowledges that, with the 
advent of the internet, small and medium-sized enterprises (SMEs) have begun engaging in 
international activities, often immediately after their establishment. These international en-
trepreneurship (IE) approaches focus on internal factors, capabilities, and networks of a 
company as drivers for such behavior [36,37]. Consequently, there is an increasing need to 
understand internationalization within the SME context as much as it is understood within 
the context of large multinationals. Understanding how, when, and why companies inter-
nationalize has become a crucial research area in the field of internationalization. For [26], 
the internationalization of small and medium-sized enterprises (SMEs) hinges on two key 
pillars: the growing globalization of markets [38–41] and the rapid advancements in tech-
nology, particularly in online trading. 

Digitalization has fundamentally altered business practices, posing challenges to the 
competitive advantages of established businesses while offering opportunities to new ven-
tures [41]. The characteristics of the digital market promote the internationalization of 
smaller and younger companies, despite their limited budgets for early and wide-scale in-
ternationalization. Traditional theories, such as internalization theory and the eclectic para-
digm, were developed based on observations in large multinational enterprises (MNEs) 
over 40 years ago. In contrast, digitalization could be viewed as a new “game changer” in 
the internationalization of SMEs globally. It presents new opportunities in foreign markets 
while also intensifying competition in domestic markets. Achieving a competitive ad-
vantage requires companies to be responsive to market changes through digital tools and 
capabilities [42]. This necessitates learning and dynamic capabilities. The authors of [43] also 
emphasize the need for further research on the utility of digitalization for decision-making 
purposes. Digitalization plays a crucial role in facilitating earlier and faster internationaliza-
tion through digitalized knowledge, network creation, and decision-making processes [44]. 
According to the Uppsala internationalization process model, companies follow an estab-
lishment chain to enter new foreign markets [45]. This market development process includes 
four steps: market evaluation and selection, market preparation, market entry, and market 
growth and development [46]. In this study, digitalization is assumed to benefit decision 
preparation and decision-making processes in international market development. 

For international businesses to succeed in the complex world of global marketplaces, 
decision-making autonomy is essential. Giving managers authority in the global arena helps 



Sustainability 2024, 16, 4786 7 of 24 
 

them make quick decisions that are tailored to the specific opportunities and difficulties that 
each market presents. This is especially important in the context of international operations, 
which span a variety of cultures, regulatory frameworks, and market circumstances [31]. 
Because of their autonomy, international managers can adjust their plans, distribute re-
sources, and deal with sustainability challenges in a way that is consistent with local condi-
tions as well as global goals. Companies can empower their teams to use their knowledge 
and insights to generate innovation, responsiveness, and effectiveness in global operations 
by decentralizing decision-making authority. This adaptability not only improves the busi-
ness’s capacity to handle cultural and commercial complexities, but it also cultivates a cli-
mate of responsibility, empowerment, and ownership among staff members, resulting in 
higher levels of participation and output in the pursuit of global sustainability objectives. 

This would reduce the evaluation and selection workflow from three tasks to just one 
task and expand the analysis scope from a limited number of countries to the entire popu-
lation. Although research on this type of digitalization was initiated in 1996 by Lovelock and 
Yip, as indicated in [47–51], these studies focus on specific aspects of digitization [47,48] or 
internationalization [52,53], or on specific types of companies [54] or countries [55]. Digital-
ization involves more than just using digital technologies; it encompasses the integration of 
digital concepts, methods, and tools into business models, leading to organizational digital 
transformation (DT) [56]. Automation enabled by robotics and artificial intelligence holds 
promise for higher productivity, efficiency, safety, and convenience [57]. It also transforms 
the world of work, creating new types of digital or virtual work [58]. According to [59], dig-
itization transforms entrepreneurship by shifting the location of entrepreneurial opportuni-
ties and transforming entrepreneurial practices. The term “digital disruption” describes the 
transformational impact of digital technologies and infrastructures on businesses, the econ-
omy, and society. The need to adapt to new market demands and consumer habits has ac-
celerated digital transformation. All organizations and companies possess valuable digital 
assets, whether data or functionality, with resources and capabilities being strategic assets 
for initiating or accelerating DT [60]. DT involves more than just using digital technologies; 
it entails leveraging resources and capabilities to redefine an organization’s value proposi-
tion for stakeholders. After the pandemic moment, market dynamics and preferences are 
shifting, further highlighting the importance of digital transformation [61]. While digital 
technology is essential for internationalization, distribution networks and market 
knowledge are also crucial, presenting obstacles that can impede companies’ international 
expansion [62]. Nevertheless, the increasing market demand closely associates internation-
alization strategy with DT [63]. Incorporating digital technologies into business processes 
can automate operations, with social technologies, mobile technologies, analytics, clouds, 
and the Internet of Things (IoT) considered new digital technologies [64]. These technologies 
are advantageous for international business as they add value, particularly to digital work-
places, providing access regardless of location. According to [65], research has shown that 
companies need to adopt “an entrepreneurial orientation by being innovative, proactive, 
and risk-taking in their decisions” and to acknowledge that “technologies are creating more 
fluidity and nonlinearity in entrepreneurial processes and activities across time and space” 
[66] in order to make a difference in international markets and achieve a more successful 
internationalization. 

To sum up, this section highlights the critical roles of digitalization, sustainability, and 
internationalization in modern global business strategies. It emphasizes that digitalization 
helps businesses overcome traditional limitations and geographic boundaries by leveraging 
digital technologies, leading to enhanced connectivity, operational efficiency, and new mar-
ket opportunities. Sustainability is essential for balancing economic goals with social and 
environmental responsibilities. Integrating sustainability into business practices can miti-
gate risks, improve long-term profitability, and build stakeholder trust. Sustainable prac-
tices also enhance operational efficiency, reduce waste, and foster ethical sourcing, contrib-
uting to a positive brand image. The internationalization process benefits significantly from 
digital technologies, which facilitate rapid global expansion and provide tools for managing 
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complex international operations. This integration allows businesses to adapt quickly to di-
verse market environments and enhances their ability to compete internationally. 

The research highlights a consensus among scholars that digitalization is a pivotal en-
abler of internationalization, fostering efficient market entry and operations. Sustainability, 
equally vital for long-term viability, aligns with the growing global emphasis on environ-
mental and social governance. A quantitative analysis of Portuguese entrepreneurs reveals 
that digitalization significantly influences their internationalization strategies. Digital tools 
provide firms with the agility to navigate global market complexities and adapt to changing 
consumer demands and regulatory conditions. Moreover, sustainability offers a distinct 
competitive advantage in global markets by aligning with consumer and regulatory expec-
tations, inspiring firms to embrace it. 

These studies suggest that businesses develop comprehensive frameworks integrating 
digitalization and sustainability to maximize international potential. This approach pre-
pares firms for current market demands and future challenges. Key factors influencing dig-
italization include potential partnerships, access to new technologies, decision-making au-
tonomy, and managerial support. Financial constraints and managerial resistance can hin-
der digital transformation efforts. 

3. Methodology 
In relation to research methodology, the primary focus is on employing a scientific ap-

proach, conducting structured research, and maintaining rigorous control over the utiliza-
tion of theoretical observations and knowledge. Quantitative approaches supported the re-
search at the methodological level. Quantitative research is expressed in numbers and 
graphs, and it is used to test or confirm theories and assumptions [67]. The selection of the 
quantitative methodology was justified by the need to collect the entrepreneur’s opinions 
and attitudes, that is, the study was descriptive, and the data collection was carried out with 
the use of a questionnaire composed of several questions regarding companies located in 
Portugal and that are internationalized. This questionnaire intends to find from entrepre-
neurs who value business digitalization for internationalization, what other factors (for ex-
ample, the importance of partnerships, the obstacles encountered …) they value the most. 
All 8183 companies registered in the AICEP database of Portuguese internationalized com-
panies received the questionnaire by e-mail with the title “Factors inducing and inhibiting 
the internationalization of Portuguese companies”. We collected 310 valid answers between 
May 2019 and May 2020. The questionnaire had an evaluation period, where some busi-
nesses experts assessed it, and a pre-test was done. According to the two most widely 
adopted approaches (power analysis presented by [68] and rules of thumb described by [69] 
for estimating the sample size, it can be considered that the sample size used is sufficient for 
this study. For the multivariate techniques (that will be used in the study), we used rules of 
thumb, and the sample size used verified the condition of being between 5 k and 10 k, where 
k is the number of variables. For the study, we only considered 24 variables from the ques-
tionnaire (see Table 1), so the 310 responses are sufficient for the sample to be representative. 
It should be noted that both the dependent and independent variables in the study are all 
qualitative, measured on a nominal (dichotomous) or ordinal scale (5-point Likert scale). 

Table 1. Variable descriptions with the respective scales. 

Dependent Variables Categories Scale 
Importance of business digitalization (Y)—linear regres-
sion 
or 
Business digitalization (BD)—logistic regression 

Likert scale from 1—not important to 5—ex-
tremely important 
0—“failure” (not important or not very im-
portant) 
1—“success” (at least important) 

Ordinal 
Nominal 

Independent variables Categories Scale 
Mode of internationalisation 1—Export Nominal 
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2—Other modes 
Need to explore new resources (NER) Likert scale from 1—not important to 5—ex-

tremely important 
Ordinal 

Allow access to new technologies or resources (ANT) Likert scale from 1—not important to 5—ex-
tremely important 

Ordinal 

Strong entrepreneurial and risk-taking propensity by 
the main collaborators (SER) 

Likert scale from 1—not important to 5—ex-
tremely important 

Ordinal 

Autonomy in decision-making (ADM) Likert scale from 1—not important to 5—ex-
tremely important 

Ordinal 

Relevance of national universities and research centres 
as partners in making internationalisation a reality 

Likert scale from 1—not important to 5—ex-
tremely important 

Ordinal 

Relevance of universities in the country of destination 
as partners in internationalisation 

Likert scale from 1—not important to 5—ex-
tremely important 

Ordinal 

Relevance of the following partnerships: 
• Scientific and technological knowledge; 
• Market information; 
• Information on financing and incentive sys-

tems; 
• Information about potential partnerships 

(IPP); 
• Information on the political and legal frame-

work; 
• Information on the macroeconomic and fiscal 

framework; 
• Distribution channel; 
• Production capacity; 
• Counselling (C); 
• Credibility (CR). 

Likert scale from 1—not important to 5—ex-
tremely important 

Ordinal 

Frequency of encountering the following obstacles 
when using technology: 

• Organizational culture; 
• Resistance from managers (R); 
• Few technological partners; 
• Inadequate budgets (IB); 
• Lack of necessary skills on the part of em-

ployees; 
• Leadership confused about what to do. 

Likert scale from 1—always to 5—never Ordinal 

Data collected were treated using IBM SPSS Statistics 29.0. The statistical analyses used 
were linear and logistic multivariate regression [70,71]. To verify whether the variability in 
the answers effectively resulted from differences in entrepreneurs’ opinions to analyze the 
degree of importance attributed to each construct of partnerships and obstacles, Cronbach’s 
alpha reliability analysis was used. The values obtained were 0.841 and 0.915, respectively, 
which show a good internal consistency. 

Since the original dependent variable in the questionnaire is the variable “Importance 
of business digitalization (Y)” measured on a Likert (ordinal) scale, the multivariate regres-
sion analysis began by applying the ordinal regression model. However, in addition to some 
of the assumptions for applying this model not being validated, the results obtained (in 
terms of cumulative probabilities) did not meet the achievement of our objective. 

It should also be noted that, for this study, it is more relevant to know whether the 
digitalization of the business was necessary for the implementation of internationalization 
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than knowing the degree of importance (1—not important to 5—extremely important) at-
tributed to the digitalization of the business by the respondents, which is why we opted for 
the binary logistical model. The new dependent variable, “Business Digitalization (BD)”, 
was constructed in this sense. With the application of this binary model, the aim was to 
model the occurrence, in probabilistic terms, of one of the two realizations of the BD variable 
and evaluate the significance of each of the independent variables present in the final ad-
justed model. 

Subsequently, the multivariate linear regression model, a model widely used in prac-
tice and more straightforward to interpret, was used to identify which factors (independent 
variables) were most valued by entrepreneurs (survey respondents) for internationalization, 
depending on the importance they attribute to the digitalization of the business (Y). 

4. Results and Discussion 
4.1. Multiple Logistic Regression Model 

The objective of binary logistic regression is to find a parsimonious model that provides 
a good fit to the data. What distinguishes the logistic regression model from the linear model 
is that the dependent variable, called the response variable, is dichotomous. In the case un-
der study, the dependent variable business digitalization (BD) takes only two values: one if 
the answer to the question constitutes a “success”, that is if the digitalization of the business 
is considered important, very important, or extremely important, or zero if the answer con-
stitutes a “failure”, in case the digitalization of the business is considered not important or 
not very important. The logistic model [71], for the case in which there are p independent 
variables, is as follows (1): 𝝅ෝ = ௘𝑿𝜷ଵା௘𝑿𝜷  = ௘ഁబశഁభ𝒙భశ⋯.శഁ೛𝒙೛ଵା௘ഁబశഁభ𝒙భశ⋯.శഁ೛ೣ೛ (1) 

where 𝝅ෝ is the vector of estimated probabilities (𝝅ෝ𝟏 = P(Y1 = 1)) and β is the vector of p 
logistic regression coefficients. To linearize this function, the logit function (π) (link func-
tion) (2) is used. 

Logit (𝝅ෝ) = ln ቀ 𝝅ෝ𝟏ି𝝅ෝቁ=𝛽଴ + 𝛽ଵ𝒙ଵ + ⋯ . +𝛽௣𝒙௣. (2) 

The values of the regression coefficients, β, can be challenging to interpret directly. 
Therefore, it is common practice to examine the exponential of these coefficients, known as 
odds ratios, for interpretation purposes (3): 

𝐸𝑥𝑝ሺ𝛽௜) = 𝑃(𝑌 = 1|𝑋௜ = 𝑥 + 1)1 −  𝑃(𝑌 = 1|𝑋௜ = 𝑥 + 1)𝑃(𝑌 = 1|𝑋௜ = 𝑥)1 − 𝑃(𝑌 = 1|𝑋௜ = 𝑥)  (3) 

The odds ratio estimates the ratio of the possibilities of “success” versus “failure” per 
unit of the independent variable i. Note that an Exp(β) value greater than one (β > 0) indicates 
an increase in chances. In contrast, an Exp(β) value less than one (β < 0) indicates a decrease 
in chances when the independent variable (in our study, the independent variables are all 
qualitative) passes from the reference class (in our case, the first class) to the class under test. 

In this work, logistic regression was used, starting with the “Enter” method (in which 
all independent variables are selected), followed by the Forward-LR method (stepwise se-
lection method based on the likelihood ratio). The significance level (p-value) for adding an 
independent variable to the model was α = 0.10 (the variable enters the model if its p-value 
in the addition test is less than or equal to 0.10). The p-value for removal was 0.15 (the vari-
able is removed if its p-value in the removal test is more significant than 0.15). 

To assess the significance of the complete model, we used the likelihood ratio test (om-
nibus tests of model coefficients, Table 2), noting that the greatest significance occurs for the 
11th step model (G2 = 199.206, p-value< 0.001). This result allows us to conclude that at least 
one of the independent variables of the complete model has predictive power (significant 
influence) for the dependent variable (BD). 
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Table 2. Results of omnibus tests for complete model. 

Omnibus Tests of Model Coefficients 
 Chi-Square df Sig. 
Step 1 Step 78.391 4 <0.001 

Block 78.391 4 <0.001 
Model 78.391 4 <0.001 

Step 2 Step 15.228 4 0.004 
Block 93.620 8 <0.001 
Model 93.620 8 <0.001 

Step 3 Step 16.173 4 0.003 
Block 109.792 12 <0.001 
Model 109.792 12 <0.001 

Step 4 Step 16.891 4 0.002 
Block 126.683 16 <0.001 
Model 126.683 16 <0.001 

Step 5 Step 11.794 4 0.019 
Block 138.477 20 <0.001 
Model 138.477 20 <0.001 

Step 6 Step 12.195 4 0.016 
Block 150.672 24 <0.001 
Model 150.672 24 <0.001 

Step 7 Step 9.772 4 0.044 
Block 160.444 28 <0.001 
Model 160.444 28 <0.001 

Step 8 Step 10.826 4 0.029 
Block 171.269 32 <0.001 
Model 171.269 32 <0.001 

Step 9 Step 8.680 4 0.070 
Block 179.949 36 <0.001 
Model 179.949 36 <0.001 

Step 10 Step 9.217 4 0.056 
Block 189.166 40 <0.001 
Model 189.166 40 <0.001 

Step 11 Step 10.050 4 0.040 
Block 199.216 44 <0.001 
Model 199.216 44 <0.001 

Next, to assess the significance of the independent variables (indicated in Table 1) on 
the probability of a company considering business digitalization (BD) to be at least im-
portant, the Wald test was used (test for the significance of the model coefficients). This test 
is constructed based on the null hypothesis (H0) that a coefficient (βi, i = 1, …, p) associated 
with a particular variable is null, that is, that this variable is not significant, against the alter-
native hypothesis (H1) that is non-zero. 

In the first application of the test to the complete model, a non-significant p-value = 
0.301 was obtained for the variable “Information on the macroeconomic and fiscal frame-
work” for the usual levels of significance, so it was decided to remove this variable from the 
model and readjust the model with only the remaining significant independent variables. 
After re-estimating the model and the consequent evaluation of the significance of the vari-
ables, two more variables emerged, “Distribution channels” and “Leadership confused 
about what to do”, with high p-values (p-value = 0.115 and p-value = 0.376, respectively), so 
they were also removed from the model, and the model was readjusted again. This resulted 
in a simplified model consisting of only eight significant variables (overall p-values all below 
5%, as will be shown later. 

To apply the logistic regression model, it was necessary, since the independent varia-
bles are qualitative, to choose the reference classes that are left out of the model for each of 
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them. For example, for the variable “Need to explore new resources (NER)”, the reference 
class is the “not important” class, with the “not very important” classes being class 1, “im-
portant” being class 2, “very important” class 3, and “extremely important” class 4. The ref-
erence class is always the first class for all qualitative variables in the final model. This in-
formation is essential for interpreting the odds ratio (Exp(βi)). 

In summary, the independent variables included in the final model to assess the prob-
ability of a company considering business digitalization (BD) to be at least important were 
SER, CR, NER, ANT, ADM, C, R, and IB. These variables had a statistically significant effect 
on the probability of business digitalization (BD) being at least important. 

To assess the significance of the adjusted model, we again used the likelihood ratio test, 
obtaining the value of the G2 test statistic, G2 = 181.401 with a p-value < 0.001, which allows 
us to conclude that at least one independent variable in the model has predictive power over 
the dependent variable (BD). To evaluate the quality of the model adjustment, we used the 
−2LL statistic (−2LogLikelihood) in which we obtained that the p-value corresponding to the 
−2LL estimated by χ2(277) = 248.35 (Table 3) is 0.89. Given this value, the Ho hypothesis can-
not be rejected: the model fits the data. The table obtained also presents the pseudo-R2 values 
of Cox and Snell (R2 = 0.443) and Nagelkerke (R2 = 0.591). These values reveal a model with 
adequate quality. 

Table 3. The goodness of fit measures. 

−2Log Likelihood Cox and Snell R Square Nagelkerke R Square 
248.350 0.443 0.591 

Table 4 presents the Hosmer–Lemeshow fit test. Given that χ2 = 9.210 and p-value = 
0.325, we can then conclude that the values estimated by the model are close to the observed 
values; that is, the model fits the data. 

Table 4. Hosmer and Lemeshow test. 

Chi-Square df Sig 
9.210 8 0.325 

Next, to assess whether the model classifies companies well in terms of the importance 
they attribute to the digitalization of business in the internationalization process, we turn to 
Table 5, which provides the classification of the responses observed and predicted by the 
adjusted model. 

Table 5. Classification table (the cut-off value is 0.500). 

Observed 
Predicted 
BD 

Percentage Correct 
Failure Success 

BD 
Failure 57 37 60.6 
Success 18 198 91.7 

Overall Percentage   82.3 

The model’s sensitivity is 198/216 = 0.917; that is, the model correctly classifies 91.7% of 
companies that consider business digitalization (BD) to be at least important (successes). 
The model’s specificity is 57/94 = 0.606; that is, the model correctly classifies 60.6% of com-
panies that do not consider business digitalization important (failure). This model correctly 
classifies 82.3% of cases (of companies). Given these specificity and sensitivity measures, the 
model has acceptable predictive capabilities. 

At the same time, the ROC curve was constructed (Figure 3) by calculating the respec-
tive area under the curve (AUC), given that this is another measure widely used to evaluate 
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the model’s ability to discriminate between “companies that consider that the digitalization 
of business (BD) is at least important” against “companies that do not consider it im-
portant”. 

 
Figure 3. ROC curve (red—diagonal reference line; blue—ROC curve). 

Table 6 gives the area under the ROC curve (AUC = 0.878), which is significantly higher 
than 0.5 (p-value = 0.000), which validates that the adjusted model presents an excellent dis-
criminating capacity. 

Table 6. Area under the ROC curve. 

Area Std. Error Asymptotic Sig. Asymptotic 95% Confidence Interval 
Lower Bound Upper Bound 

0.878 0.020 0.000 0.840 0.917 

Finally, we analyze the residuals and diagnose influential cases. 
The standardized residuals graph (Figure 4) is a powerful tool for identifying outliers, 

which play a crucial role in our analysis. In our investigation, we identified some potential 
outlier observations, |r| > 2. However, their inclusion in the final model was justified as their 
removal did not enhance the significance or the quality of the adjustment of the logistic 
model. 

Regarding the diagnosis of influential cases (observations that influence the adjust-
ment), a graphical representation (Figure 5) was used, which indicates both the influence of 
observations on the quality of the model and on the estimates of the model coefficients [69]. 

Only two cases influence the quality of the model (DX2 ≥ 4). However, these cases pre-
sent a Cook’s distance greater than 1, meaning that none of the observations significantly 
influence the model coefficients (they are not eliminated). 

Table 7 summarizes information about the independent variables in the entire model. 
Since the variables are qualitative, the numbers in parentheses indicate the classes (codes) 
that participate in the model. 
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Figure 4. Predicted probability versus standard residual. 

 
Figure 5. Predicted probability versus DX2. 

Table 7. Logit coefficients of the logistic regression model of the BD variable as a function of the vari-
ables NER, ANT, SER, ADM, C, CR, R, and IB. 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

NER   14.867 4 0.005  
NER (1) −1.723 0.595 8.383 1 0.004 0.179 
NER (2) −0.532 0.572 0.866 1 0.352 0.587 
NER (3) −0.141 0.608 0.054 1 0.816 0.868 
NER (4) −2.032 0.959 4.490 1 0.034 0.131 
ANT   19.847 4 <0.001  
ANT (1) 1.696 0.515 10.850 1 <0.001 5.450 
ANT (2) 1.564 0.526 8.857 1 0.003 4.779 
ANT (3) 2.278 0.630 13.090 1 <0.001 9.758 
ANT (4) 3.332 0.980 11.570 1 <0.001 27.988 
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SER   12.089 4 0.017  
SER (1) 0.389 0.978 0.158 1 0.691 1.475 
SER (2) 1.843 0.948 3.779 1 0.052 6.315 
SER (3) 0.315 0.901 0.122 1 0.726 1.371 
SER (4) 0.308 0.952 0.105 1 0.746 1.360 
ADM   11.762 4 0.019  
ADM (1) −1.416 0.802 3.122 1 0.077 0.243 
ADM (2) 0.471 0.650 0.525 1 0.469 1.602 
ADM (3) 0.793 0.584 1.844 1 0.174 2.209 
ADM (4) 0.502 0.669 0.562 1 0.453 1.651 
C   17.636 4 0.001  
C (1) −1.345 0.805 2.792 1 0.095 0.260 
C (2) 0.289 0.739 0.152 1 0.696 1.334 
C (3) 1.679 0.836 4.032 1 0.045 5.359 
C (4) 2.068 1.155 3.206 1 0.073 7.911 
CR   11.053 4 0.026  
CR (1) 1.798 0.904 3.957 1 0.047 6.035 
CR (2) 1.810 0.811 4.977 1 0.026 6.108 
CR (3) 0.548 0.829 0.438 1 0.508 1.731 
CR (4) 0.144 0.899 0.026 1 0.873 1.154 
R   14.217 4 0.007  
R (1) 1.249 1.027 1.480 1 0.224 3.487 
R (2) −0.017 0.882 0.000 1 0.985 0.983 
R (3) −0.083 0.925 0.008 1 0.928 0.920 
R (4) 1.502 0.953 2.487 1 0.115 4.492 
IB   16.913 4 0.002  
IB (1) −2.594 0.874 8.814 1 0.003 0.075 
IB (2) −3.216 0.857 14.090 1 <0.001 0.040 
IB (3) −2.538 0.907 7.827 1 0.005 0.079 
IB (4) −3.353 0.911 13.554 1 <0.001 0.035 

Thus, the final model that allows estimating the probability (𝜋ො) of a company consid-
ering business digitalization (BD) to be at least important is then (according to Table 7) (4): Logit  (𝜋ො) =  −1.723NER(1) − 0.532NER(2) − 0.141NER(3) − 2.032NER(4) + 1.696ANT(1) + 1.564ANT(2)+ 2.278ANT(3) + 3.332ANT(4) + ⋯− 2.594IB(1) − 3.216IB(2) − 2.538IB(3)− 3.353IB(4) 

(4) 

That is (5), 

𝜋ො = 𝑒ିଵ.଻ଶଷ୒୉ୖ(ଵ)ି଴.ହଷଶ୒୉ୖ(ଶ)ି଴.ଵସଵ୒୉ୖ(ଷ)ିଶ.଴ଷଶ୒୉ୖ(ସ)ାଵ.଺ଽ଺୅୒୘(ଵ)ାଵ.ହ଺ସ୅୒୘(ଶ)ାଶ.ଶ଻଼୅୒୘(ଷ)ାଷ.ଷଷଶ୅୒୘(ସ)ା⋯ିଶ.ହଽସ୍୆(ଵ)ିଷ.ଶଵ଺୍୆(ଶ)ିଶ.ହଷ଼୍୆(ଷ)ିଷ.ଷହଷ୍୆(ସ)1 + 𝑒ିଵ.଻ଶଷ୒୉ୖ(ଵ)ି଴.ହଷଶ୒୉ୖ(ଶ)ି଴.ଵସଵ୒୉ୖ(ଷ)ିଶ.଴ଷଶ୒୉ୖ(ସ)ାଵ.଺ଽ଺୅୒୘(ଵ)ାଵ.ହ଺ସ୅୒୘(ଶ)ାଶ.ଶ଻଼୅୒୘(ଷ)ାଷ.ଷଷଶ୅୒୘(ସ)ା⋯ିଶ.ହଽସ୍୆(ଵ)ିଷ.ଶଵ଺୍୆(ଶ)ିଶ.ହଷ଼୍୆(ଷ)ିଷ.ଷହଷ୍୆(ସ) (5) 

which is equivalent to (6) 

𝜋ො = 11 + 𝑒ିሾିଵ.଻ଶଷ୒୉ୖ(ଵ)ି଴.ହଷଶ୒୉ୖ(ଶ)ି଴.ଵସଵ୒୉ୖ(ଷ)ିଶ.଴ଷଶ୒୉ୖ(ସ)ାଵ.଺ଽ଺୅୒୘(ଵ)ାଵ.ହ଺ସ୅୒୘(ଶ)ାଶ.ଶ଻଼୅୒୘(ଷ)ାଷ.ଷଷଶ୅୒୘(ସ)ା⋯ିଶ.ହଽସ୍୆(ଵ)ିଷ.ଶଵ଺୍୆(ଶ)ିଶ.ହଷ଼୍୆(ଷ)ିଷ.ଷହଷ୍୆(ସ)ሿ (6) 

According to this model, we can state the following: 
The importance attributed to the digitalization of business is approximately 0.179 less 

critical in companies that classify the need to explore new resources (NER) as not very im-
portant and 0.131 less necessary in those that classify it as extremely important compared to 
those that classify it as not important. In the latter case, the chances decrease (0.131 − 1) × 
100% = −86.9% when we go from the not important classification for the digitalization of 
business (reference class) to the extremely important classification. 
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The importance attributed to the digitalization of business is approximately 5.450 
higher in companies that give the rating of less essential to allow access to new technologies 
or resources (ANT) compared to those that classify it as not important, 9.758 higher in com-
panies that give the rating of essential to allow access to new technologies or resources com-
pared to those that classify it as not important, and around 27.988 higher in companies that 
assign the classification of extremely important to allow access to new technologies or re-
sources compared to those that classify it as not necessary. The chances of classifying busi-
ness digitalization as at least important increase as the importance of allowing access to new 
technologies or resources increases. 

The importance attached to the digitalization of business is approximately 1.475 higher 
in companies that assign the rating of not very important to strong entrepreneurial and risk-
taking propensity by the main employees (SER), 1.371 higher in companies that assign the 
rating of important to strong entrepreneurial and risk-taking propensity, and is 1.360 higher 
in companies that classify strong entrepreneurial and risk-taking propensity as extremely 
important, compared to those that classify it as not important at all (even though these ef-
fects are not statistically significant). The chances of classifying business digitalization as at 
least necessary increase by approximately (1.360 − 1) × 100% = 36% when strong entrepre-
neurial and risk-taking propensity goes from not important to extremely important. 

The importance attributed to business digitalization is approximately 1.602 higher in 
companies that assign important to autonomy in decision-making (ADM) and 2.209 higher 
in companies that assign very important to autonomy in decision-making, compared to 
those that classified it as not important. The chances of classifying business digitalization as 
the least significant increase by approximately (1.651 − 1) × 100% = 65.1% when autonomy 
in decision-making goes from not important to extremely important. 

The importance attached to the digitalization of business is approximately 1.334 higher 
in companies that rate counselling partnership (C) as important, 5.359 higher in companies 
that rate counselling partnership as very important, and 7.911 higher in the companies that 
give the classification of the counselling partnership as extremely important, compared to 
those that classified it as not important. The chances of classifying business digitalization as 
the least significant increase as the degree of the importance of the counselling partnership 
increases. 

The importance attributed to the digitalization of business is approximately 6.035/6.108 
higher in companies that classify the credibility (CR) partnership as not very important/im-
portant than in those that classify it as not important at all. However, when the importance 
of this partnership is considered very important or extremely important, the importance 
given to business digitalization is about 1.731/1.154 higher. 

The chances of the importance attached to the digitalization of business are not affected 
when the frequency of almost always or sometimes is attributed to managers’ resistance (R) 
because exp(β) ≅ 1, (0.983 and 0.920, respectively).The importance attributed to the digitali-
zation of business is approximately 4.492 higher in companies that attribute never to the 
resistance of managers, compared to companies that classify resistance as always. When 
there is no resistance from managers, the importance attributed to business digitalization is 
more significant than when there is always resistance. 

The importance of business digitalization is approximately 0.075 less in companies that 
consistently perceive their budget as inadequate (IB), 0.040 less in companies that occasion-
ally perceive it as inadequate, 0.079 less in companies that rarely perceive the budget as 
inadequate, and 0.035 less in companies that never perceive it as inadequate, all of them 
compared to those that always perceive the budget as inadequate. 

The importance that companies attach to business digitalization regarding internation-
alization decreases as the importance of inadequate budgets decreases. The digitalization is 
crucial for companies that consider budgets inadequate. 
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4.2. Multiple Linear Regression Model 
Multiple linear regression with the stepwise variable selection method (with criteria 

where significance level α = 0.10 for the entry value and α = 0.15 for the removal value) was 
used to obtain a parsimonious model that allows for the prediction of the degree of the im-
portance of the “digitization of business” (Y) in affecting the internationalization of the com-
pany depending on the independent variables (IPP, ANT, ADM, C, R, and IB). 

We began by analyzing whether the model’s applicability assumptions (the normal 
distribution of errors, homogeneity, and independence of errors) were verified. The first as-
sumption was validated graphically (Figure 6) together with the Kolmogorov–Smirnov test 
(Table 8). 

 
Figure 6. Normal P–P Plot for errors (residuals). 

Table 8. Kolmogorov–Smirnov test for residuals. 

One-Sample Kolmogorov–Smirnov Test 

 Unstandardized Re-
sidual 

N 310 

Normal Parameters 
Mean −0.0023213 
Std. Deviation 1.11048787 

Most Extreme Differences 
Absolute 0.034 
Positive 0.021 
Negative −0.034 

Test Statistic 0.034 
Asymp. Sig. (2-tailed) 0.200 

Monte Carlo Sig. (2-tailed) 
Sig. 0.545 
99% Confi-
dence Interval 

Lower Bound 0.532 
Upper Bound 0.558 

We can conclude from this graph, where the abscissa axis shows the cumulative ob-
served probability of the errors and the ordinate axis shows the cumulative probability that 
would be observed if the errors had a normal distribution, that since the values shown above 



Sustainability 2024, 16, 4786 18 of 24 
 

are mostly distributed on the main diagonal, the errors are normally distributed. This as-
sumption is also validated by the Kolmogorov–Smirnov test (p-value = 0.200). 

The second assumption (the homogeneity of errors) was also validated graphically. Fi-
nally, the third assumption (the independence of errors) was validated using the Durbin–
Watson test. Given that IBM SPSS does not produce the p-value associated with the Durbin–
Watson test statistic, we then use the decision rule empirically—do not reject H0: there is no 
autocorrelation between the residuals if dobs ≈ 2 ± 0.2. It should be noted that, as dobs = 1.867 
is far from 2 (Table 9), H0 is accepted; the residuals are independent. 

Table 9. Model summary with Durbin–Watson test. 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate Durbin–Watson 

 0.950 0.902 0.900 1.120 1.867 

Next, to diagnose the possible existence of multicollinearity (association between inde-
pendent variables), the ratio k = ඥ𝜆௠௔௫ 𝜆௜⁄  designated as the condition index (Table 10) was 
used. As the values obtained for this ratio for each dimension (the number of model param-
eters) are all lower than 15 [69], we conclude there is no multicollinearity between the inde-
pendent variables. 

Table 10. Condition index. 

Model Dimension 𝝀𝒊 Condition Index (k) 

6 

1 5.484 1.000 
2 0.221 4.985 
3 0.104 7.268 
4 0.082 8.192 
5 0.068 8.950 
6 0.042 11.452 

To assess the existence of influential observations in the sense that there are observa-
tions that affect the values of the estimated parameters, the effects of leverage and residu-
als are graphically represented. As we can see in Figure 7, there are no outliers because no 
centered leverage value is close to 0.5. 

Having verified all of the applicability assumptions of the model and given that there 
was no association between the independent variables, the application of the multiple lin-
ear regression model made it possible to identify the variables IPP (β = 0.247, t = 3.367, p-
value < 0.001), ANT (β = 0.203, t = 4.031, p-value < 0.001), ADM (β = 0.253, t = 4.020, p-value 
< 0.001), C (β = 0.193, t = 2.813, p-value = 0.005), R (β = 0.191, t = 3.225, p-value = 0.001), and 
IB (β = −0.108, t = −2.012, p-value = 0.045) as significant predictors of the dependent variable 
Y (business digitalization). A type I error probability of α = 0.05 was considered for all 
analyses. 

The final adjusted model is highly significant (F = 426.160, p-value < 0.001) and explains 
a high proportion of the variability in variable Y (𝑅௔ଶ = 0.9, we can state that 90% of the total 
variability in Y is explained by the independent variables present in the adjusted linear re-
gression model—Table 11). 

As we can see in Table 12, the final adjusted model is highly significant (F = 426.160, 
p-value < 0.001) and explains a high proportion of the variability in the Y variable (𝑅௔ଶ = 
0.9, we can say that 90 per cent of the total variability in Y is explained by the independent 
variables present in the adjusted linear regression model—see Table 9). 
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Figure 7. Graph of standardized predicted values vs. centered leverage values. 

Table 11. Condition index. 

Model 
Unstandardized Co-
efficients 

Standardized Co-
efficients Beta t Sig. 

B Std. Error 
Information about potential partnerships 
(IPP) 0.255 0.076 0.247 3.367 <0.001 

Autonomy in decision-making (ADM) 0.236 0.059 0.253 4.020 <0.001 
Allow access to new technologies or re-
sources (ANT) 

0.238 0.059 0.203 4.031 <0.001 

Resistance from managers (R) 0.179 0.056 0.191 3.225 0.001 
Counselling (C) 0.210 0.075 0.193 2.813 0.005 
Inadequate budgets (IB) −0.114 0.057 −0.108 −2.012 0.045 

Table 12. Results of ANOVA. 

ANOVA 
Model Sum of Squares df Mean Square F Sig. 

Regression 3206.392 6 534.399 426.160 <0.001 
Residual 348.608 278 1.254   

Total 3555.000 284    

The final fitted model (Table 11) that allows for the estimation of the “Importance of 
business digitalization (Y)” for the internationalization of a company is then as follows: 𝑌෠ = 0.255 × 𝐼𝑃𝑃 + 0.238 × 𝐴𝑁𝑇 + 0.236 × 𝐴𝐷𝑀 + 0.210 × 𝐶 + 0.179 × 𝑅 − 0.114 × 𝐼𝐵 (7)

As all independent variables are expressed in the same units, regression coefficients 
can be used to assess the importance of each independent variable in the model (note that 
all regression coefficients are significant). 

The higher the IPP, ANT, ADM, and C, the greater the importance of business digitali-
zation. The lower the resistance from managers, the greater the degree of importance at-
tributed to the digitalization of business (inverted Likert scale as explained above). Finally, 
with less effect on the prediction of Y, we can state that the more inadequate the available 
budgets are, the less importance is attributed to the digitalization of business. 
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The multivariate linear regression model, a model widely used in practice and re-
nowned for its straightforward interpretation, was instrumental in identifying the factors 
(independent variables) most valued by entrepreneurs (survey respondents) for internation-
alization, based on the significance they attribute to the digitalization of the business (Y). 
The statistical variables used in both models (multivariate logistic and multivariate linear 
regression) are nearly identical, which further reinforces the validity of using the linear 
model, the most common in practice. This ultimately validates its use, instilling confidence 
in the results. 

5. Conclusions 
This study relates three crucial areas: digitalization, sustainability, and internationali-

zation, which are essential issues that influence and condition business strategies. Digitali-
zation is described as an enabler that allows companies to overcome some of the operational 
restrictions and reduce geographies through the adoption of digital technologies. Therefore, 
companies use digitalization to improve their operational efficiency, mainly to look for new 
market opportunities. Sustainability is fundamental to business operations, so companies 
balance economic objectives with social and environmental responsibilities. 

Through the literature review, it becomes evident that digitalization plays a central role 
as a facilitator of internationalization through technological advancements. However, now-
adays sustainability also emerges as a strategic imperative for companies aiming for long-
term viability in international markets. The emphasis on sustainability is not just a trend, 
but a growing recognition of its economic, social, and environmental dimensions. Compa-
nies must urgently integrate both factors into their strategies to maintain competitiveness 
and ensure their long-term survival in the global marketplace. 

The research methodology encompasses a robust quantitative analysis through sur-
veys among Portuguese entrepreneurs, focusing on their perceptions and strategies regard-
ing digitalization and its impact on international business activities. Through a comprehen-
sive study of 310 internationalized Portuguese companies and statistical analysis using mul-
tivariate linear regression and multivariate logistic models, this study identifies the factors 
that influence entrepreneurs’ opinions on the importance of digitalization in internationali-
zation efforts. 

In this study, it is shown that the variables “Information about potential partnerships”, 
“Access to new technologies or resources”, “Autonomy in decision-making”, and “Counsel-
ling” are critical to entrepreneurs, specifically when they are assessing the importance as-
signed to digitalization in the context of internationalization. Additionally, the positive re-
lationship between digitalization and sustainability is evident in the emphasis placed on 
factors such as access to new technologies and resources, which can enable companies to 
adopt more sustainable practices. Furthermore, the inverse relationship between resistance 
from managers and the importance attached to digitalization suggests that companies may 
face internal resistance when implementing digital initiatives. Overcoming this resistance is 
crucial for promoting sustainable practices and ensuring the success of internationalization 
efforts. 

In addition, the observation that companies who perceive budgets as inadequate have 
less effect on predicting the importance of business digitalization, indicates that those who 
consider digitalization as an important factor most often consider that there are budget con-
straints. Adequate budget allocation is essential for investing in digital technologies and im-
plementing sustainable strategies that support long-term growth and competitiveness in in-
ternational markets. 

In summary, the conclusions drawn from the analysis highlight the interconnection of 
digitalization and sustainability in the context of internationalization. Embracing digital 
technologies and overcoming barriers such as budget constraints and internal resistance are 
key steps towards achieving sustainable international business practices. 
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As our findings highlight the interconnection of digitalization and sustainability in the 
context of internationalization strategies, policymakers in Portugal could consider develop-
ing initiatives to support digitalization and sustainability efforts among entrepreneurs, in 
particular, and using the results of the study, could encourage entrepreneurs to strengthen 
strategic partnerships with other countries and international organizations and also encour-
age an increase in the autonomy of managers, to foster knowledge exchange and collabora-
tion in digitalization and sustainability. In summary, our research provides valuable in-
sights that can inform policy decisions and support programs and strategic initiatives aimed 
at advancing Portugal’s internationalization and digitalization agenda. 

The resistance of managers towards digitalization, coupled with budget constraints, 
suggests a need for a strategic approach that addresses both technological and organiza-
tional challenges. Managers’ resistance to the loss of autonomy [72] and workers’ dissatis-
faction with increased surveillance [73] highlight the importance of involving stakeholders 
in the digital transformation process. Implementing integrated management approaches 
through digital solutions [74] can enhance sustainability while overcoming challenges like 
technology robustness and data ownership. Additionally, understanding the power dynam-
ics embedded in management control systems [75] can guide the development of digital 
tools that balance control and autonomy. By incorporating input from all levels of the or-
ganization, utilizing in situ measurements, satellite data, and decision support systems, a 
comprehensive digitalization strategy can effectively address resistance, budget constraints, 
and technological needs. 

For future studies, we aim to explore additional driving forces of internationalization 
and their implications for digitalization and sustainable business practices. The majority of 
our data came from the manufacturing and services sectors, which may skew our results 
towards these industries. In future research, we will aim for a more diverse sample across 
various industries to mitigate potential biases. Also, it would be interesting to compare these 
results with post-pandemic data. 
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