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Abstract: Digitalization is a transformative phenomenon catalyzing innovative paradigms and
operational methodologies within the realm of business, with a pronounced impact on nascent
enterprises, notably startups. The aim of this paper is to ascertain the influence of digitalization
and the effects of the different sociodemographic variables, both internal and environmental, as key
driving elements in the probability of a company’s success and as indicators of business persistence
and growth. Taking a representative sample of entrepreneurs from the Community of Madrid,
Spain, a statistical structural equation model (SEM) is built. The results show the importance that
the degree of adaptation of the startup to digitization acquires in persistence, the effort to generate
inter-entrepreneurship within the company, the preparation of the promoting team, their work skills,
good practices, and the influence of environmental variables. This study contributes to dispelling
the great uncertainty that afflicts entrepreneurs and making them understand the importance of
innovation, training, and continuous updating, expansion, and renewal of knowledge and especially
the value of learning about applications of new technologies, the transformation of processes within
a business model, and the correct adaptation to an environment that is constantly changing.

Keywords: business incubators; entrepreneurship; digital transformation; innovation; business success

1. Introduction

With the arrival of new technologies such as Big Data, artificial intelligence, the
internet of things (IoT), cybersecurity, blockchain, and the metaverse, we are immersed
in the fourth industrial revolution, also known as Industry 4.0. This phenomenon was
coined by Klaus Schwab, founder and executive chairman of the WEF (the World Economic
Forum) (Schwab 2020). It implies a paradigm shift in business processes and organization
based on the intensive use of automated systems (Rossit et al. 2019), in which companies
are set to undergo a transformation. As a result, the global labor market is evolving
towards the inclusion of highly skilled professionals in advanced technologies, emphasizing
the importance of focusing on the future super-intelligent society, known as Society 5.0
(Mourtzis et al. 2023).

In recent years, this phenomenon has attracted increasing attention worldwide (Liao
et al. 2017). It is one of the most heavily discussed topics in both the professional and
academic spheres. Indeed, it is considered a new industrial stage that has developed
rapidly in recent years (Firmino et al. 2020), in which several emerging technologies are
converging to provide digital solutions. However, there is a lack of understanding of how
companies implement these technologies (Frank et al. 2019).

Digitalization, understood as a set of actions and adaptations, as well as the strategic
integration of digital technologies to enhance a company’s competitiveness, innovation,
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and adaptability in the digital age (López 2023; Ravelo 2023; Barna and Ionescu 2023;
Matalamaki and Joensuu 2022; Broccardo et al. 2023; Etienne et al. 2023), is progressively
becoming deeply ingrained across all sectors (Markus and Loebbecke 2013), predicated on
the presumption that it engenders a favorable relationship within the realm of the economy.
However, at the company level, this positive impact on business performance is ques-
tioned, given that this relationship does not function in the same way in all organizations
(Fernández et al. 2022b). While digitalization is a reality for businesses and contributes to
value creation, offering multiple benefits, including process automation and optimization
to increase productivity, save costs, optimize production, reduce human errors, and foster
a culture of innovation, few studies have examined its impact on business performance
in the service sector (Ribeiro et al. 2021) and how organizations manage the challenges of
digitalization (Laudien and Pesch 2019).

The concept of Society 5.0 is reshaping the way organizations operate and interact
(Rodriguez-Abitia and Bribiesca-Correa 2021). At present, SMEs are forced to digitize and
constantly adapt their processes, policies, and practices (Aderaldo et al. 2017) due to a
constantly changing market characterized by rapid technological advancements driven by
IoT and Industry 5.0, where innovation is essential for achieving a competitive advantage
and economic growth (Aslam et al. 2020), where the challenge arises of implementing
digitalization in companies that are not prepared for a digitalized business model (Gavrila
and Lucas 2021), facing implementation challenges due to the absence of a practical inno-
vation management framework (Aslam et al. 2020). Unforeseen circumstances, such as the
COVID-19 pandemic, have driven business digitalization despite the established limita-
tions, serving as an external driver of digitalization (De Esteban et al. 2022; Kotsopoulos
et al. 2022; Wojciech and Maria 2024; Penco et al. 2023). The benefits offered by digitaliza-
tion processes are undeniable for organizations. Online SMEs are the best positioned in
the market from a technological point of view, among other aspects, as it enables them
to gain more in-depth insights into their customers (Safari et al. 2015). However, not all
of them have adopted digitalization properly, as it requires a process of adaptation and a
major transformation of processes in the business model. Success lies in having the right
conditions for digitalization initiatives to flow properly and produce the desired results
(Ballestar et al. 2018; Escobar 2019).

Startups, as newborn firms, compete with very innovative business models in highly
digitalized contexts. This means that the degree of digital transformation they need to
complete may be crucial to ensuring continuity in the short term. Contingency factors and
sociodemographic dimensions may impact the level of digitalization that start-ups can
assume, and this can, at the same time, promote a positive effect on persistence (Matalamaki
and Joensuu 2022; Broccardo et al. 2023).

In this landscape, the aim of this paper is to analyze the impact of different sociode-
mographic and environmental variables on the level of digitalization of start-ups and how
this impacts their persistence.

Measuring the level of persistence of companies and ascertaining the variables that
make them sustainable over time (Eliakis et al. 2020; Griva et al. 2023) is the main purpose
of this article, which investigates the extent to which the various socio-demographic and
environmental variables have an impact on the persistence of start-ups and how they
relate to the importance of digitalization on the creation of companies and their chances of
success, compared to other aspects such as funding, a fluctuating environment, and other
tools to be taken into account that deserve special mention. These include the different
entrepreneurship support organizations, among which we find business incubators and
business accelerators (De Esteban et al. 2022; Blanco et al. 2023; De Esteban 2020), that are
available to all entrepreneurs in their earliest and most vulnerable stages. These institutions
undoubtedly play an important role in enterprise formation as they form a structure of
incentives that support the activities of different stakeholders and, through their actions,
provide the conditions for enterprise development, leading to job creation, innovation, and
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economic growth (Blanco et al. 2023; Baumol 1990; Dhochak et al. 2019; Milovanovic and
Tutic 2021; Oberg et al. 2020).

This study aims to contribute to a better understanding of the influence that certain
variables related to the entrepreneur and their company’s level of digitalization can have
on persistence. Namely, what will give my business a chance of continuity? This work
will contribute to understanding the importance of innovation, training, and continuing
education; the renewal of knowledge and learning about the applications of the latest
technologies; the transformation of processes within a business, and correctly adapting to
an ever-changing environment.

Following this introduction, Section 2 describes the methodology, theoretical frame-
work, and formulation of the hypotheses. Section 3 presents the results, and, finally,
Section 4 contains the discussion and conclusions.

2. Theoretical Framework and Hypotheses Formulation

The characteristics associated with the entrepreneurial profile are included in models
that explain entrepreneurial persistence, a frequently analyzed indicator nowadays, as well
as the key variables that are related to its success (León and Valcárcel 2022; Mackiewicz
and Bloch 2022; Morales and Pineda 2015; Santamaría 2018; Zambrano 2019).

Despite the potential characterizing entrepreneurship, most startups, particularly
in the early digital stage, struggle to grow, directly threatening their persistence. Most
existing studies focus on well-established companies, so identifying a set of variables
related to early-stage digital startups capable of growth remains largely unexplored (Griva
et al. 2023). It is increasingly difficult to identify the characteristics that can lead newly
established innovative companies to grow (Kotsopoulos et al. 2022). Regarding human
capital, entrepreneurship literature has typically focused on variables such as education,
previous work experience, age, and gender (Morales et al. 2014). Other variables under
study also cover company characteristics, such as the initial size of the organization (Mora
2022), personal, organizational, and demographic characteristics (Kotsopoulos et al. 2022),
or environmental variables critical to performance and persistence, such as the securing of
funding (Draque 2013). Corporate entrepreneurship continues to be a field of study given
the positive impacts it generates for companies in attaining competitive advantages and
increasing value (Cardona et al. 2017). It is considered that emerging digital startups can
be a crucial element in significantly boosting economic growth and job creation (Bongsug
2019) and a significant pillar of modern economic activity (Eliakis et al. 2020).

Socio-demographic variables, such as age, gender, and education, are elements that
impact individuals’ entrepreneurial intent and their willingness to adopt new emerging
technologies (Chatterjee et al. 2022).

Deloitte’s Tech Trends report (Brodzik et al. 2021) links the importance of a company’s
human capital to the field of Diversity, Equity, and Inclusion (DEI), so much so that
96% of CEOs now consider DEI to be a strategic priority; a diverse workforce drawing
together demographics, skills, and experiences, which fosters a sense of belonging in the
workforce that is crucial to their organization’s success. A total of 93% agreed that it drives
organizational performance.

Regarding the perception of opportunities, only 36% of the Spanish population believes
that there are good business opportunities, a figure below the average in neighboring
countries, which stands at 52% (Brodzik et al. 2021). In its latest report (Bechtel and
Briggs 2023), it highlights how many organizations are shifting towards talent models that
prioritize skills over traditional job roles. So much so that skill-based organizations are
over 100% more likely to effectively allocate personnel and 98% more likely to retain top
performers. In fact, for tech talent, the primary incentive for seeking new employment
(chosen by 54% of respondents) is the nature of the work they will be doing. Technology
has become more democratized and decentralized, creating new opportunities for tech
workers. The report suggests that companies can discover opportunities for hiring tech
talent by focusing on skills rather than formal degrees and prior experience.
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Therefore, it is necessary to foster innovative environments and encourage new ini-
tiatives that ensure the competitive development of start-ups (Peña et al. 2020). Another
indicator, such as the culture of the surrounding environment, where entrepreneurs hold
high social status, will have a greater likelihood of entrepreneurship and, consequently,
will yield higher rates of entrepreneurship (Peña et al. 2020).

According to the data in the GEM report (Fernández et al. 2022a), in the aspects related
to business success, greater value is given to the conditions in the surrounding environ-
ment for entrepreneurship, especially access to infrastructure for physical, technological,
commercial, and professional services, as well as government programs to support en-
trepreneurship. The 2023 report, however, shows a slight decline in the entrepreneurial
environment conditions, while entrepreneurial activity increases, reaching pre-pandemic
levels, along with an increase in the technological level of entrepreneurial activity (Calvo
et al. 2023).

In the literature, we find that other studies agree that there are several variables that
determine business success, which can be grouped into three categories: the entrepreneur,
the company, and the external environment (León and Valcárcel 2022; Lampadarios et al.
2017; Vidyatmoko and Hastuti 2017).

The probability of a company’s success may also be determined by its size, as measured
by the number of employees, as their bargaining power, hiring power, access to resources,
and openness to structural change are greater, and they are less likely to go bankrupt, just
as the age or stage in the life cycle of the company is related to the performance of the
company (Lampadarios et al. 2017; Santana and Tanica 2019).

Against this background, the first group of hypotheses is formulated, which concerns
the environment and the different socio-demographic variables (divided into two groups,
those relating to the human profile of the promoter or entrepreneur and those belonging to
the corporate or company profile), which have an impact on the persistence of start-ups.

Given the background information identified in the literature pertaining to human
profiles, corporate profiles, and the environment associated with the persistence of startups,
the following hypotheses are formulated.

H1. The human profile (Humprof) of the entrepreneur influences the persistence (persistence) of the
start-up.

H2. The corporate profile (Firmprof) influences the persistence (persistence) of the start-up.

H3. The environment (Envimpa) influences the persistence (persistence) of the start-up.

The arrival of digital technologies is a process happening in all companies in every
sector, transforming value creation processes worldwide in recent years (Griva et al. 2023;
García et al. 2021; Jonsson et al. 2018; Gianluca et al. 2020). Based on the GEM report (Peña
et al. 2020), the Spanish experts interviewed highlight the relevant role of new technologies
and the digital revolution in identifying and exploiting business opportunities. Indeed,
startups not only adopt the use of digital technologies, but technology is a fundamental
and inherent part of their value proposition (Griva et al. 2023).

So much so that SMEs and large companies are gradually implementing new tech-
nologies (Rubio 2020). More digitalized SMEs tend to show greater adaptability and
performance, and even companies that invest in innovation and digitalization are more
likely to achieve better results. To do so, they must promote change through agile and
dynamic strategies that provide them with competitive advantages over large corporations
(Martínez 2021).

This digital transformation enables changes in business models, organizational struc-
tures, and management policies (Vilaplana and Stein 2020), increasing the value of the
company, its differentiation, and its competitive advantage (Masoud and Basahel 2023).
However, not all companies are prepared for the optimization of these processes, as the
adoption of disruptive technologies is not the only factor to consider, as the way in which
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these technologies are adopted and used also has an impact (Ballestar et al. 2018). The
accelerated transition towards Society 5.0 requires a genuine integration of new technolo-
gies, which entails a revision of existing management and innovation frameworks (Aslam
et al. 2020), resulting in a transformation that emphasizes the integration between humans
and machines (Mourtzis et al. 2023). So much so that they are linked to new ways of
understanding and organizing businesses in terms of internal and external interactions
and relationships, structuring people in their ways of thinking, feeling, and doing (Torrijos
et al. 2021), and forcing companies to adopt new business models to retain their position in
highly competitive and continuously changing markets (Sousa et al. 2020). This is why one
must continually ask how digital technology leads to change at work and not be content
with simply knowing that it leads to change (Jonsson et al. 2018).

The Covid pandemic has reminded us that operating with modern technology is
vital for business success. Working from home has conclusively demonstrated the value of
technology as an enabler of success (Brodzik et al. 2021). As a result, the last two years of the
pandemic, which saw the acceleration of the digital transformation, promise unprecedented
technological advances that will shape the future and sustainability of businesses over the
next decade, with data sharing, the cloud market, and cybersecurity being the priorities in
Spain. This will open up a new world of data-driven opportunities, even leading to new
business models (Bechtel and Buchholz 2022).

According to data obtained from the National Institute of Statistics (INE) (INE 2022), nine
out of ten companies have some form of Information and Communication Technology (ICT)
security measures in place, and eight out of ten use remote access technologies for their staff.
Larger companies and those in the service sector (Fernández et al. 2022b) digitalize the most.
Regarding innovative technology startups, they can adapt and perform well in the face of
challenges, have a high level of motivation to produce the best results, thereby increasing their
chances of growth and persistence (Eliakis et al. 2020). Table 1 below shows the indicators of
ICT use in companies, according to their size.

Table 1. ICT usage indicators in companies in 2021–2022 (INE 2022).

Companies with Less than 10
Employees

Companies with More than
10 Employees

Computers are available 1 86.04 99.20
They have internet connection 1 82.13 98.34

They have internet connection and a website 2 31.83 78.49
They use social media 2 36.12 67.26

They make sales using e-commerce 1 13.17 31.59
They make purchases using e-commerce 1 21.26 38.74

1 Data measured as a percentage of the total number of companies of each type. 2 Data measured as a percentage
of the total number of companies with an internet connection of each type.

Against this background, we formulated the second set of hypotheses on the impact
of digitalization on the persistence of start-ups.

Based on the insights gathered from existing references regarding human profiles,
corporate profiles, and digitization related to the survival of persistence, the following
hypotheses are formulated in Figure 1.

H4. The human profile (Humprof) of the entrepreneur influences digitalization (Digitiza).

H5. The corporate profile (Firmprof) influences digitalization (Digitiza).

H6. Digitalization (Digitiza) Influences the persistence (persistence) of the start-up.
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3. Materials and Methods
3.1. Research Steps and Measure of Variables

The research has been divided in three main steps: definition of the topic, database
selection, research criteria, data encoding, and processing and data analysis.

Table 2 identifies the different stages of the research.

Table 2. Research steps.

STEP 1
Definition of the topic Digitalization–Persistence of startups

Documents selection

STEP 2
Database selection Web of Science (WoS)

STEP 3
Research criteria

FIRST PARAPETER
Title-Abstract-Keywords

“Entrepreneurship and Digitalization”
SECOND PARAMETER

WOS Areas
“Business” “Entrepreneurship” “Digitalization”

THIRD PARAMETER
Type of documents

“Article”
FOURTH PARAMETER

Publication period
“All years”

FIFTH PARAMETER
Indexes

“All indexes”

STEP 4
Data encoding and processing

Questionnaire design and
data collection

SEM-PLS
(WarpPLS 8.0 software) Nonlinear structural equation

statistical model (SEM)STEP5
Data analysis Processing analysis of the results
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The following is a description of how the concepts covered in this paper have been
measured. Variables have been grouped into 5 constructs: Humprof, socio-demographic
profile of the start-up entrepreneur: age (HPromage), gender (HGender), education level
(HEdulevel), and field of education of the promotor (HBrandstud); Firmprof, corporate or
socio-demographic profile of the company: legal structure (FLegalstat), sector (FSector),
and workforce (FWorkforce); Envimpa, the environment, measuring location (ELocat), aid
(EIncubaid), period of crisis (ECrisisopport), and tools offered by entrepreneurship support
entities such as business incubators (EIncubto), market demand (EDemand), funding
(EPfinanc), both public and private or gender-based (EGfinanc), and barriers to entry
(EEntbarriers); Digitiza, the level of digitalization, is gauged based on the technological
measures adopted by entrepreneurs (DTechmed) and the current business activity of
companies (DSituact) so as to measure the level of digital empowerment of companies in
these start-up persistence variables.

Persistence is measured based on the year the start-ups in the sample were created
(FYear).

The following are all the variables collected in Table 3.

Table 3. All the variables collected.

Constructs Humprof Firmprof Envimpa Digitiza Persistence

Variables

HPromage
HGender

HEdulevel
HBrandstud

FLegalstat
FSector

FWorkforce

ELocat
EIncubaid

ECrisisopport
EIncubto
EDemand
EPfinanc
EGfinanc

EEntbarriers

DTechmed
DSituact FYear

Table 4 below lists the authors who have informed the measurement of the different
dimensions considered in this study. The measurement method has been the same as that
used by authors in their publications.

Table 4. Extract of questions posed in the questionnaire for each latent variable in the study informed
by the authors (own elaboration).

Latent Variable
(Construct) Indicators

Human profile

Gender of the promoting team (Santana and Tanica 2019; Hachana et al. 2018; Hassan et al. 2021; Sagire 2017)
Age of the promoting team (Santana and Tanica 2019; Sagire 2017; Takwi et al. 2020)

Field of studies of the promoting Team (Soomro et al. 2019; Utomo et al. 2020)
Education level (Sagire 2017; Takwi et al. 2020; Soomro et al. 2019; Utomo et al. 2020; Muñoz et al. 2019)

Company profile
Activity sector (Santana and Tanica 2019)

Legal form (Lampadarios et al. 2017)
Workforce (Santana and Tanica 2019)

Environment

Location of the company (Blanco et al. 2023; Bernasconi 2015; Farole et al. 2017)
Time of crisis (Blanco et al. 2023; Hoda et al. 2021; Leach et al. 2021; Miescu and Rossi 2021; Veselovska et al. 2021)

Aid from business incubators (Blanco et al. 2023; Blank 2021; Del Campo et al. 2020; Zapata et al. 2020)
Business incubator tools (Blanco et al. 2023; Blank 2021; Zapata et al. 2020)

Demand (Hoda et al. 2021; Veselovska et al. 2021)
Financing (Hassan et al. 2021)

Gender-biased funding (Blanco et al. 2023)
Barriers to entry (Baumol 1990; Bernasconi 2015)

Digitalization Greater implementation of technology (Bokolo and Petersen 2021; Crittenden et al. 2019; Guo et al. 2020; Hassani et al. 2021)
Current situation of the company’s activities (Crittenden et al. 2019; Guo et al. 2020; Hassani et al. 2021)

Start-up Persistence Age of the company (Lampadarios et al. 2017; Santana and Tanica 2019)
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3.2. Sample Characteristics

The start-ups surveyed in this research were selected for their experience and knowl-
edge of what it takes to adapt and survive in an environment of constant change and
digitalization.

In the initial phase, a collection effort involved 809 entrepreneurs registered in business
incubators in the Community of Madrid and from public entrepreneur lists. Subsequently, a
questionnaire was developed and sent to the 809 startups, resulting in 104 responses, repre-
senting a response rate of 12.8%. The sample is highly homogeneous, and therefore, it was
not necessary to obtain a 100% response rate. Field research was carried out to collect data
by means of an online survey. This allowed for structured information collection that asked
all respondents the same questions. This method has been used by different researchers
(Boubker et al. 2021; Kummitha and Kummitha 2021; Roustapisheh and Yazdizadeh 2019),
who “consciously and intentionally apply some forms or ways of collecting information,
processing, analyzing, interpreting and applying it to some social phenomenon” (Muñoz
2002; Nájera and Paredes 2017).

The questionnaire, developed by the authors of this article and inspired by the authors
cited in the previous table, was sent between February and May 2021 via Google Forms
to entrepreneurial projects in the Community of Madrid. The aim was to validate the six
hypotheses formulated via empirical analysis. In total, 104 valid responses were obtained,
as per the following timeline (Table 5).

Table 5. Sampling timeline and response collection (own elaboration).

Concept Date Number of Questionnaires Sent

Search for entrepreneurs in the Community of Madrid January 2021 809
Sample refinement and questionnaire development January 2021 809

Number of responses received
Online publication of the questionnaire February 2021 104

Receipt of answers February 2021 to May 2021 104

To test these hypotheses, a nonlinear structural equation statistical model (SEM) was
proposed, based on a theoretical framework constructed and empirically validated using a
representative sample of entrepreneurs in the Community of Madrid. Structural equation
modelling is a multivariate statistical tool that allows for the study of the simultaneous
relationship between latent variables. In addition, they demonstrate the relationship
between the constructs (latent variables) and their indicators (observable variables) and
assess their reliability (Martínez and Fierro 2018).

SEM models can be particularly advantageous for research (Manley et al. 2021) as they
allow the type and direction of the relationships expected to be found between the various
variables contained in the model to be proposed, and then go on to estimate the parameters
specified by the relationships proposed at the theoretical level (Ruiz et al. 2010). PLS-SEM,
when applied properly, is indeed an appropriate solution for estimating causal models in
many theoretical models and empirical data situations (Hair et al. 2014).

Two methods were used to estimate the minimum required sample sizes: the inverse
square root, and gamma-exponential methods (Kock 2023; Kock and Hadaya 2018). The
results obtained were n = 56 for the gamma-exponential and n = 69 for the inverse square
root for a statistical power of 0.8. Both sample sizes are below the n = 104 of the used sample.

To validate the relationships formulated in the hypotheses, statistical estimations using
WarpPLS 8.0 software were used.

4. Results

This section shows the model fit, quality relationships, and the interpretation of them.
The model was estimated using WarpPLS 8.0 software, and all model quality indicators
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satisfactorily exceed the thresholds established in the academic literature (Kock 2010; Kock
2011; Kock 2015), as shown in Table 6 below.

Table 6. Quality indicators (own elaboration using warp pls 8.0).

Model Fit and Quality Indices

Average path coefficient (APC) = 0.197, p = 0.009

Average R-squared (ARS) = 0.182, p = 0.014

Average adjusted R-squared (AARS) = 0.158, p = 0.024

Average block VIF (AVIF) = 1.061, acceptable if <= 5, ideally <= 3.3

Average full collinearity VIF (AFVIF)=1.158, acceptable if <= 5, ideally <= 3.3

Tenenhaus GoF (GoF) = 0.308, small >= 0.1, medium >= 0.25, large >= 0.36

Simpson’s paradox ratio (SPR) = 1.000, acceptable if >= 0.7, ideally = 1

R-squared contribution ratio (RSCR) = 1.000, acceptable if >= 0.9, ideally = 1

Statistical suppression ratio (SSR) = 1.000, acceptable if >= 0.7

Nonlinear bivariate causality direction ratio (NLBCDR) = 1.000, acceptable if >= 0.7

Convergent validity was tested by means of the average of variance extracted (AVE),
with values greater than 0.50 indicating convergent validity (Table 7). Discriminant validity
was assessed using the Fornell-Larcker (Fornell and Larker 1981) criterion (Table 8).

Table 7. Average variances extracted (AVE).

Firmprof Digitiza Humprof Envimpa Persistence

0.568 0.658 0.320 0.221 1.000

Table 8. Correlations among l.vs. with sq. rts. of AVEs.

Firmprof Digitiza Humprof Envimpa Persistence

Firmprof 0.754 0.274 −0.291 −0.118 −0.182

Digitiza 0.274 0.811 0.060 −0.240 −0.154

Humprof −0.291 0.060 0.566 0.101 0.182

Envimpa −0.118 −0.240 0.101 0.470 0.377

Persistence −0.182 −0.154 0.182 0.377 1.000
Note: Square roots of average variances extracted (AVEs) shown on diagonal.

Measurement models’ reliabilities were verified. Indicator reliability with outer loadings
higher than 0.70, and internal consistency reliability are considered satisfactory (Table 9). The
results were deemed as acceptable, given the exploratory nature of the model.

Table 9. Composite reliability coefficients.

Firmprof Digitiza Humprof Envimpa Persistence

0.725 0.794 0.457 0.731 1.000

Figure 2 shows the relationships between the five constructs and a summary of the
model’s main parameter values and their corresponding p-values.
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Figure 2. Results of hypotheses H1 to H6, according to the structural equation model (own elaboration).

Considering the parameters obtained in the model, the following results are returned:

H1. The human profile of the entrepreneur influences start-up persistence. An influence is shown
by the fluctuation of the human profile (Humprof) on the persistence of the start-up (persistence)
(p = 0.07) (β = 0.14).

H2. The corporate profile influences the persistence of the start-up. No significant relationship was
found between firm profile (Firmprof) and firm persistence (Persistence) (p = 0.14).

H3. The environment influences the persistence of the start-up. There is a significant relationship
between environment (Envimpa) and start-up persistence (Persistence), with a (p < 0.01) (β = 0.38).

H4. The human profile of the entrepreneur influences digitalization. There is a relationship between
the human/promoter profile (Humprof) and digitalization (Digitiza) (p = 0.09) (β = 0.13).

H5. The corporate profile influences digitalization. There is a significant relationship between
company profile (Firmprof) and digitalization (Digitiza) (p < 0.01) (β = 0.30).

R.2 = 0.11, which means that 11% of the variation in digitalization is explained by the
human and company profile.

H6. Digitalization influences the persistence of the start-up. There is a significant relationship
(p = 0.07) between the start-ups’ level of digitalization (Digitiza) and their persistence, but this is a
negative relationship (β = −0.14). For this reason, this hypothesis is not validated and represents a
potential avenue for future research.

Therefore, with a 90% confidence level and p < 0.1, the calculation results show that
H1, H3, H4, and H5 are accepted, while H2 and H6 are rejected, as shown in Table 10 below.



Adm. Sci. 2024, 14, 167 11 of 21

Table 10. Acceptance/rejection of hypotheses by normalized indicator and p value (own elaboration
using warppls 8.0).

Hypothesis Standardized
Indicator p Value Acceptance/Rejection of the

Hypothesis

H1. The Human Profile (Humprof) of the Entrepreneur
Influences the Persistence (Persistence) of the Start-Up. 0.14 0.07 Accepted

H2. The Corporate Profile (Firmprof) Influences the
Persistence (Persistence) of the Start-Up. −0.10 0.14 Rejected

H3. The Environment (Envimpa) Influences the Persistence
(Persistence) of the Start-Up. 0.38 0.01 Accepted

H4. The Human Profile (Humprof) of the Entrepreneur
Influences Digitalization (Digitiza) 0.13 0.09 Accepted

H5. The Corporate Profile (Firmprof) Influences Digitalization
(Digitiza) 0.30 0.01 Accepted

H6. Digitalization (Digitiza) Influences the Persistence
(Persistence) of the Start-Up −0.14 0.07 Rejected

R2 measures to what extent the explanatory variable describes the behavior of the ex-
plained variable so R-value 2 = 0.26, indicates that the model explains 26% of the persistence
of entrepreneurs.

* β measures the strength of the relationship between two variables, the source variable,
and the target variable, with greater influence from those with a higher Beta.

* p-value indicates the probability of obtaining a value as extreme or more extreme
than the one observed, assuming the null hypothesis’s equality of effect.

Figure 3 shows the evolution of the relationship between the Humprof and Persistence
(H1) constructs.
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Figure 3. H1 evolution of the relationship between the Humprof and Persistence.

Low values in the human profile, caused by poor training or profiles that are poorly
suited to the business model, have a negative impact on persistence, creating a lack of
communication and trust in the promoter team. We can see how the level of persistence
decreases.

As investment is made in improving the quality of human capital, we can observe that
start-up persistence increases significantly, reaching a point of stability. This result indicates
the importance of investing in multidisciplinary work teams to increase the likelihood of
the company’s success. Therefore, the academic background, age of the entrepreneur, and
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experience are relevant elements for the company’s performance (Oghuvwu and Okuwhere
2018).

The form of the relationship shown in Figure 4 corresponds to H3, linking the Envimpa
and Persistence constructs.
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In the earliest stages of a business, any help or boost from the environment, however
minimal, has a significant impact on the company’s development, so much so that when
the environment is favorable (whether because of the help provided by entities supporting
entrepreneurship, funding, the absence of crisis, or even the location), the chances of a
company’s persistence increase. However, there comes a time in a start-up’s life when it is
more developed and the support from the environment, normally focused on emerging
companies, no longer suffices (Fernández et al. 2022a; Schnarch 2022; Vilnitzky 2022).
This generates a situation at this stage of a start-up wherein persistence stabilizes and
even decreases slightly. As soon as the improvement of the environment reaches a higher
level, persistence increases significantly again. In short, Figure 4 shows that the higher
the intensity of support from the environment, the higher the persistence and success of a
start-up.

Figure 5 shows the relationship in H4 between the Humprof and Digitiza constructs.
The results in Figure 5 show the importance of investing in the improvement and

quality of human capital. As the entrepreneurs and promoters of a team have more
training and preparation, they are more likely to go digital and are more adaptable to new
technologies. So much so that digitalization was already present before the COVID-19
pandemic among entrepreneurs with a higher level of education (Fernández et al. 2022a).
However, this investment in the quality of the human profile must be constant, because if
it is interrupted or neglected, digitalization continues to evolve and the changes brought
about in the company become obsolete and decline. The human profile has a significant
influence in the early stages of entrepreneurship, but as we progress, there are other factors
that can also come into play.
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However, another indicator that defines this profile is the age of the entrepreneur
promoter, which behaves in the opposite way to training. Entrepreneurs over the age of 50,
although benefitting from a wide range of expertise, may behave more conservatively in
terms of adaptability to disruptive technologies. However, the younger population lacks
not only resources and experience, but also the responsibilities and family commitments
that limit their ability to take risks, in addition to their better knowledge of the latest
technologies. The ideal age is between 30 and 50 years old, at which there is sufficient
experience and willingness to change (Azoulay et al. 2020; CEEIM 2022; Neira et al. 2021;
Universia 2022).

Gender, on the other hand, is not an indicator that tips the balance; it is not a decisive
variable in the success of a company (León and Valcárcel 2022). Despite a smaller presence
in medium- and high-technology sectors, companies started by women show a very similar
orientation towards innovation in technologies to those started by men, at all stages of the
entrepreneurial process (Neira et al. 2021).

Figure 6 shows the relationship in H5 between the Firmprof and Digitiza constructs.
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As soon as a company is more consolidated in its socio-demographic characteristics,
its commitment to digitalization becomes evident, so much so that we can see how, from
the beginning, digitalization presents a representative and growing curve, until there comes
a time when the digital maturity of the company continues to grow moderately over time
(IDC Corporation 2019; CEIB 2022; Field et al. 2018).

Figure 7 shows the relationship in H6 between the Digitiza and Persistence constructs.
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As mentioned above, the benefits offered by digitalization processes are irrefutable
for start-ups (Safari et al. 2015). However, despite showing a reliable result, according
to a 90% confidence level, the relationship between these two constructs is contrary to
what was expected, since, as shown in Figure 7. Initially, the greater the digitalization,
the greater the chances of persistence. However, upon reaching a certain threshold in
the relationship, persistence plummets and then grows again. Therefore, it cannot be
determined that digitalization is a positive variable for the success of a company, possibly
due to the unsuitability of digitalization, since it requires a significant adaptation effort and
a major transformation of processes in the business model (Ballestar et al. 2018; Escobar
2019; Jonsson et al. 2018; Torrijos et al. 2021).

5. Discussion

This study examines how socio-demographic and environmental variables influence
the degree of digitalization in start-ups and how this impacts their persistence.

The best performing Spanish technology start-ups are those that have invested the
most in the quality of human capital (Kotsopoulos et al. 2022; Brodzik et al. 2021; Bechtel
and Briggs 2023; Abadía 2021). Based on the results obtained, we can also affirm that the
human profile (H1), i.e., characteristics such as gender, age, academic level, and field of
study, of the entrepreneur or promoter of a start-up can determine whether the company
will progress and last over time. Related to the recycling and training of the entrepreneurial
profile is intrapreneurship, which, by increasing motivation, innovation, and identifying
internal talent, boosts process improvements, problem solving, the creation of new products
and services, and even new methodologies and business strategies (Angulo et al. 2020;
Bisbal 2020; Rubio 2017).

Just as the entrepreneurial profile is analyzed in isolation, in the study model, the
impact of the characteristics of a company on its persistence (H2) is also analyzed in
isolation. In this analysis, we can observe the low level of significance of this relationship.
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This indicates that characteristics such as legal structure or sector do not have a significant
effect on a business’s probability of success.

The relationship between the environment and the degree of persistence of a start-
up (H3) is a hypothesis based on a high degree of fulfilment, wherein we can state that
funding, entry barriers, market fluctuation, location, support tools offered by entities such
as business incubators (Blanco et al. 2023), and even periods of economic crisis have a
significant and direct impact on an emerging company’s chances of persistence, regardless
of whether the entrepreneur adopts these new technologies or not, both personally and at
the start-up level. So much so that geographic location can offer companies access to many
assets that other locations do not have (Capdevila and Zarlenga 2015), making some places
more conducive to the adoption of new technologies, access to innovation, and thus greater
possibilities for entrepreneurship.

To test whether a start-up’s level of persistence is affected by digitalization, we pose
hypothesis 4, which shows, in the results, how much the digitalization of the person
promoting the venture impacts, and we note how it positively influences the entrepreneur’s
own learning, innovation, and adaptation to technological measures and tools. These
results agree with those of (Muñoz et al. 2019; Neira et al. 2021) and (Torrijos et al. 2021) in
their previous studies.

As with the human profile, we include digitalization as a possible variable of change
(H5) (Markus and Loebbecke 2013; Eliakis et al. 2020; Gianluca et al. 2020), which emerges
from a high degree of fulfilment since the adaptation of business activity to remote working
and the digital transformation of the company imply a positive improvement in the financial
health of the start-up. We have found previous work in the academic literature that is
consistent with these results (Brodzik et al. 2021; INE 2022; Muñoz et al. 2019).

However, according to the 90% confidence level, the result obtained from hypothesis 6
is reliable, but the relationship between digitalization variables and persistence is contrary
to what was expected.

This result leads us to think that the reason digitalization has not been a relevant
variable is perhaps because the approach to digitalization in Spain is premature (Calvo et al.
2023). The evidence suggests that this is not the case in other countries. According to the
DESI report (Official College of Telecommunications Engineers 2022) of the Official College
of Telecommunication Engineers, some EU countries are very advanced, while others still
have a long way to go. Spanish culture is more inclined to “face to face” interactions and
digitalization is lower than the European average, so much so that start-ups, despite using
technology, have not made the necessary adjustments to change processes and adapt them
to the potential of technology and, therefore, they are not yet at a point of maturity in
digitalization that would demonstrate that digital transformation has a positive impact on
results (Ballestar et al. 2018; Jonsson et al. 2018; Torrijos et al. 2021; Sousa et al. 2020).

The sample data were recently collected during a period of global health and economic
crisis, which sharply accelerated digital transformation (De Esteban et al. 2022; Kotsopoulos
et al. 2022; Wojciech and Maria 2024; Penco et al. 2023; Zubillaga and Peletier 2020). For this
reason, it is still too early to ascertain the implications of this transformation on persistence.

On the other hand, variables such as the fact that a high percentage of the start-ups in
the sample were recently created during the Covid crisis, the fact that digitalization was
not widespread in Spain, and aspects such as remote working, which was not covered
by labor regulations and was not included in law until 2020 (Agencia Estatal Boletín del
Estado 2020; Agencia Estatal Boletín del Estado 2021), forced in part by the aforementioned
health crisis, mean that it is impossible to assess the persistence of companies based solely
on digitalization.

This may lead to a possible future line of research in which the same data are taken and
the model is replicated after a few years to measure the degree of maturity, as achieving digital
maturity involves the whole organization, including staff processes and communication, as
well as hardware and software solutions. Accordingly, it is not a short-term activity, nor is it
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represented by a single solution (Fletcher and Griffiths 2022), requiring frequent adjustments,
innovation in business models, and changes according to needs (Wilfredo 2022).

Due to this need for implementation over time and for technology to mature in processes,
not all companies have been able to adapt. Digitalization often highlights the willingness
to innovate; however, it is crucial that this is properly integrated into the structure of the
company. It will depend on the corporate profile and its ability to adapt; if it is not managed
correctly, there is a risk of getting ahead of the natural pace of adoption, which could result in
operational and strategic problems (Burger-Helmchen 2008). As a result of the onset of Covid,
many companies have put on a digital “patch” without changing their business model or
transforming processes, i.e., they have not carried out a real digital transformation (Frank et al.
2019; Gavrila and Lucas 2021; Ballestar et al. 2018; Escobar 2019; Jonsson et al. 2018; Torrijos
et al. 2021; Sousa et al. 2020; Zubillaga and Peletier 2020).

The results of this study have important practical implications for entrepreneurs, start-
ups, policy-makers and other actors in the entrepreneurial ecosystem. Some of them would
be the importance of investment by companies in continuous training and development of
their employees. Although digitization has not proven to be a decisive factor in all cases, it
is crucial for the adaptation and modernization of companies. For this reason, legislators
should incorporate more policies that facilitate digitization in entrepreneurship, adopt
modalities such as teleworking, ensure policies and infrastructure that facilitate this transi-
tion, reduce barriers to entry, offer tax incentives, or promote support for entrepreneurship,
such as business incubators.

6. Conclusions

The results of this study demonstrate the importance of the various socio-demographic
and environmental variables that interact directly or indirectly in the entrepreneurial
ecosystem on the persistence of start-ups, regardless of the reason an entrepreneur starts
their business.

This study concludes that the human profile of the entrepreneur, i.e., age, gender,
training, and education level, influences persistence start-up, just as support, funding,
location, and the economic outlook of the environment also affect business persistence.
Likewise, it has also been possible to confirm the relationship between human and corporate
profiles in terms of continuing training and adaptability to digitalization.

However, we have not been able to confirm the relationship between corporate profile
and digitalization as catalysts for start-up persistence.

Based on the above, the study suggests that more research is needed on what elements
are crucial for start-up persistence. In this analysis, we can conclude that it does not depend
so much on the type of business that an entrepreneur sets up or the level of digitalization
that they inject into their company, but rather the degree of adaptation of the company, the
effort to generate intrapreneurship within the company, the preparation of the promoter
team, their level of studies, their work capacity, and good practices. We have also been able
to verify that the state of the environment has a direct effect. The persistence of a company
will depend significantly on the location where it is established, whether it coincides with a
period of economic crisis or boom, whether it receives funding, the fluctuation of consumer
demand, as well as the barriers to entry such as different regulatory frameworks, price
fluctuations, licenses, intellectual property, etc. We should also not overlook the support
offered by the different entities promoting entrepreneurship, such as business incubators,
business accelerators, different funding initiatives, etc.

Therefore, this study has mainly methodological limitations, given that the sample
population is limited in place and time.

Based on these limitations and the fact that we have not studied how change is made,
considering the timescales involved in a real digital transformation, possible future lines
of research to complete this study would be to carry out the work with other broader
geographical limits, apply other research methodologies, focus more on how change is
managed, and use other statistical models considering the reciprocal (Ringle et al. 2024)
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relationship among the variables. Furthermore, the study is also biased towards recently
founded companies, so it would be interesting to extend the time frame and replicate the
model after a few years to ascertain the degree of maturity in the start-ups and the variables
involved in the implementation of digitalization.
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