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Luis Miguel Oldrtegui-Alcalde (Peru), Franklin Cordova-Buiza (Peru)

DIGITAL INNOVATION AND
PERFORMANCE OF STUDENT
STARTUPS IN PERU: A PLS-SEM
EVALUATION

Abstract

Digital innovation is critical to the competitiveness of university-based startups in
emerging economies, yet empirical evidence contextualized to Peru remains limited.
This study analyzes the effect of digital innovation, operationalized through digital
marketing, process automation, and data analytics, on the performance of university
startups in Peru using the PLS-SEM technique. We employed a quantitative design
with a structured survey administered to founders or managers of 100 student startups
affiliated with incubation programs at two private universities in Lima; the sample was
selected for relevance (active operations and engagement with digital tools). Data were
collected between August and November 2024 using multi-item Likert questionnaires.
Reliability and validity were assessed with standard PLS-SEM criteria, and structural
paths were evaluated via bootstrapping (5,000 resamples). Results indicate that digital
marketing increases competitiveness (p = 0.54; p < .001), process automation improves
operational efficiency (B = 0.41; p < .001), and data analytics strengthens strategic
adaptability (P = 0.48; p < .001). Additionally, 56% of startups report financing con-
straints as the main barrier to digital transformation, followed by insufficient digital
training (22%) and limited access to technology (15%). Taken together, these find-
ings suggest that university incubators in resource-constrained contexts can enhance
startup performance by prioritizing targeted financing instruments, hands-on training
in automation and analytics, and affordable access to technology.

Keywords digital innovation, digital marketing, process
automation, data analytics, startups, PLS-SEM
JEL Classification 032, M13, L.26, 123

INTRODUCTION

Digital innovation has become a key driver of competitiveness for ven-
tures in their early stages, especially within university ecosystems in
emerging economies. Among student startups, the adoption of digital
marketing, process automation, and data analytics promises shorter
learning cycles, higher operational efficiency, and stronger strate-
gic responsiveness (Vasquez-Reyes & Cordova-Buiza, 2024). In Peru,
however, persistent constraints in ﬁnancing, training, and access to
technology complicate effective adoption. This gap between the poten-
tial attributed to digital capabilities sustains both scholarly and practi-
cal interest (Ferruz Gonzalez & Claro Montes, 2025).

This context raises a clear scientific problem: to determine under what
conditions and with what intensity core digital innovation capabili-
ties translate into observable improvements in the performance of
student startups operating within Peruvian universities. The evidence
available for the country remains fragmented and often extrapolat-
ed from more mature ecosystems, which limits external validity and
the usefulness of prior conclusions for decision-making in incubation
programs (Vasquez-Reyes & Cordova-Buiza, 2024). At the same time,
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structural barriers related to capital, infrastructure, and specialized human resources coexist with local
enablers such as academic networks, mentoring, and access to niche markets. These mixed conditions
suggest that the effects of digital innovation may be heterogeneous depending on the capability empha-
sized and each venture’s operating context (Djellal et al., 2013; Baron, 2007).

Therefore, this study investigates the extent to which digital marketing, process automation, and data
analytics translate into measurable performance gains for student startups in Peru. By focusing on a
resource-constrained university context, the study provides policy-relevant evidence on how digital ca-
pabilities shape competitiveness, efficiency, and strategic adaptability.

1. LITERATURE REVIEW

AND HYPOTHESES

In the context of university startups, the advantag-
es and opportunities associated with digital inno-
vation coexist with persistent structural challenges.
These firms often operate with limited resources
and within academic cultures that do not always
prioritize the development of digital skills (Montes
et al.,, 2023; Heredia Perez et al., 2019). At the same
time, they benefit from distinctive assets such as
access to academic networks and knowledge in-
frastructures that can enable innovation effectively
(Belz & Binder, 2017; Hanelt et al., 2021). Within
universities, digital innovation can shape how stu-
dents launch and scale their ventures and can foster
a culture of continuous learning and technological
adaptation. Prior research shows that implement-
ing digital technologies in university ecosystems
enhances the performance of individual startups
and strengthens broader entrepreneurial frame-
works through collaboration among students, fac-
ulty, institutions, and external stakeholders (Liu et
al., 2021; Arranz et al., 2019; Benitez et al., 2020).

Globally, startups have leveraged digitalization to
access new markets, reduce operating costs, and
overcome traditional barriers to entry. Among
the most impactful technologies are digital mar-
keting, process automation, and data analytics,
which contribute to operational optimization,
customer responsiveness, and evidence-based de-
cision-making (Wei & Ling, 2006; Barney, 2001).
These tools help entrepreneurs understand con-
sumer behavior and changing market dynamics,
which improves adaptability. For university start-
ups, they are even more critical given typical re-
source constraints and limited managerial experi-
ence (Assink, 2006; Kumar et al., 2016; Davidsson,
2016; Del Carpio Gallegos & Seclén-Luna, 2022).
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Despite these advantages, technological trans-
formation in university startups, particularly in
emerging economies, is often hampered by sys-
temic barriers (Vasquez-Reyes & Cordova-Buiza,
2024). The literature consistently identifies con-
straints such as restricted access to finance, in-
sufficient technical training, and limited insti-
tutional support for digital entrepreneurship
(Hair et al., 2021; Cunneen et al., 2007). In Latin
America, these challenges are compounded by un-
even infrastructure and technological ecosystems.
In Peru, structural barriers that include limited
funding for innovation systems and the absence
of comprehensive digital training significantly
restrict entrepreneurial capacity at the university
level (PRODUCE, 2020; Gunday et al., 2011; Zahra
& Nambisan, 2012).

This context also creates an opportunity to ex-
amine how digital innovation can be harnessed
in environments with constrained resources.
Universities can play a pivotal role by providing ac-
cess to digital tools, training programs, and spaces
for experimentation, which can serve as catalysts
for venture development (Bogers et al., 2018; Autio
et al., 2014; Phadke & Vyakarnam, 2017). A grow-
ing body of papers advocates a systemic and eco-
system-based approach to digital entrepreneur-
ship in which universities collaborate with public
and private sectors to address gaps in infrastruc-
ture and resources (Yoo et al., 2010; Audretsch &
Belitski, 2023; Cooper, 2008).

Advancing digital entrepreneurship in universi-
ties requires moving from isolated educational
interventions to integrated institutional strategies
that promote inclusive and sustainable innovation.
Priority actions include embedding digital literacy
across curricula, developing mentoring programs
with industry experts, and supporting innova-

http://dx.doi.org/10.21511/ppm.23(4).2025.30



tion projects led by faculty members (Bogers et
al., 2018; Markovic et al., 2021). Policymakers also
have an important role through financing mech-
anisms, tax incentives for emerging technology
firms, and investment in university innovation
centers (Parida et al., 2019). In this setting, coordi-
nated collaboration among academia, the produc-
tive sector, and government can create conditions
that turn students’ digital aspirations into viable
and sustainable ventures (Howells, 2006; Moroz &
Hindle, 2012; Caloffi et al., 2023).

Inclusive digital transformation should be a prior-
ity so that underrepresented student populations,
including women, rural students, and economi-
cally disadvantaged groups, have equitable access
to digital resources and entrepreneurship train-
ing (Yoo et al., 2010). Without deliberate inclu-
sion policies, digital innovation can widen exist-
ing inequalities in academia and business (Moroz
& Hindle, 2012; Alvarez & Seclén, 2023). Equity-
oriented digital strategies are therefore essential
to ensure that all university entrepreneurs benefit
from technological advances and contribute to na-
tional development goals (Parida et al., 2019; Acs
etal., 2014).

Beyond institutional and policy efforts, rigorous
evaluation frameworks are needed to monitor the
effectiveness of digital innovation strategies in
university settings (Howells, 2006). Longitudinal
assessments of startup growth, innovation out-
puts, and market performance can reveal the real
impact of digital tools and can inform adaptive
policies and continuous improvement of support
systems (Yoo et al., 2010; Kuratko, 2020). Feedback
loops involving founders, incubators, and inves-
tors help align institutional offerings with entre-
preneurs’ actual needs. Combining academic in-
sight with market responsiveness is essential to
sustain meaningful innovation (Sarasvathy, 2001).

Digital innovation should also be understood as a
cultural shift within academic institutions rather
than only a technical upgrade. Fostering an entre-
preneurial mindset, comfort with risk, interdisci-
plinary collaboration, and openness to change is
essential for the successful integration of digital
solutions (Cordova-Buiza et al., 2022; Moroz &
Hindle, 2012). Universities can cultivate environ-
ments that encourage experimentation and tol-
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erate failure, especially in contexts such as Peru,
where risk aversion can become a cultural barrier
(Sarasvathy, 2001). Integrating this culture of in-
novation into administrative structures, academ-
ic programs, and institutional missions can con-
solidate the university as a dynamic incubator of
new digital firms (Van de Vrande et al., 2009; Von
Hippel, 2005).

The literature points to the strategic value of digi-
tal innovation for strengthening university-affili-
ated startups, particularly through digital market-
ing, process automation, and data analytics, which
improve operational efliciency, inform decision
making, and enhance competitiveness (Arnold
& Wade, 2015; Wei & Ling, 2006; Tidd & Bessant,
2013; Porter & Stern, 2001). Much of this evidence
comes from mature technological ecosystems,
which limit transferability to emerging economies
where structural, cultural, and economic condi-
tions shape implementation (Sarasvathy, 2001;
Fagerberg et al., 2012). In Peru, the gap is espe-
cially visible due to constraints in training, infra-
structure, and financing.

This study analyzes the effect of digital innovation,
operationalized through digital marketing, pro-
cess automation, and data analytics, on the per-
formance of university startups in Peru using the
PLS-SEM technique.

Grounded in the prior literature and the proposed
conceptual model, the study evaluates the follow-
ing hypotheses.

HI: 'The intensity of digital marketing adop-
tion is positively associated with startup
competitiveness.

H2: 'The adoption of process automation is posi-
tively associated with operational efficiency.

H3: The adoption of data analytics is positively
associated with strategic adaptability.

2. METHODOLOGY

This study adopted a quantitative, non-experi-
mental, cross-sectional design to analyze the in-
fluence of digital innovation on the performance
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of university startups in the Peruvian context. The
partial least squares structural equation modeling
(PLS-SEM) technique was applied, which is suit-
able for examining models with latent variables and
complex causal relationships. The methodological
approach enabled the estimation of the strength
and direction of relationships among the dimen-
sions of digital innovation, namely digital market-
ing, process automation, and data analytics, and
the indicators of business performance, including
operational efficiency, competitiveness, and stra-
tegic adaptability. The research was conducted be-
tween August and November 2024 in Metropolitan
Lima, Peru, an environment characterized by a
high concentration of university-based entrepre-
neurial initiatives. This location was selected due
to its consolidated incubation ecosystems and the
diversity of its emerging economic sectors. Two
universities with recognized entrepreneurship pro-
grams participated in the study: Private University
of the North and Autonomous University of Peru;
Both institutions provided access to their updated
databases of student-led startups, ensuring the rel-
evance and currency of the information collected.
The dataset was developed exclusively for this study
and has not been previously used or published in
any other scientific paper, thereby guaranteeing the
originality and integrity of the empirical evidence.

The study population consisted of 120 university
startups registered in the entrepreneurship and in-
novation programs of both institutions. From this
total, 100 met the inclusion criteria and completed
the survey, yielding a response rate of 83%, which
is considered adequate for this type of research.
The inclusion criteria established that startups
must have been in continuous operation for at
least six months and actively use digital tools in
their business processes. Each startup was treated
as a unit of analysis, and the information was pro-
vided by founders or management team members
directly involved in strategic decision-making.
The participating ventures belonged to the sectors
of technology (37%), commerce (25%), education
(18%), health (12%), and others (8%). This diversity
ensured a representative sample across different
levels of digital maturity. Descriptive data of the
sample are summarized in Table 1.

Data collection was conducted entirely remotely
through a self-administered online questionnaire
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created using Google Forms. This approach al-
lowed for wider geographic coverage, facilitated
participant engagement, and minimized poten-
tial interviewer bias. The form was distributed via
institutional emails and through the incubation
networks of the participating universities, and
it remained available for three months. Periodic
reminders were sent to encourage voluntary par-
ticipation and to ensure a representative response
rate. The online modality was consistent with the
study’s focus on innovation and the use of digital
tools among entrepreneurs.

The data collection instrument consisted of a
structured questionnaire comprising six thematic
sections specifically designed for this study, based
on an extensive review of recent literature on digi-
tal innovation, entrepreneurship, and organiza-
tional performance (Appendix A). The question-
naire was developed through a systematic and
theoretically grounded process. First, theoretical
constructions and key variables were identified
from previous studies. Next, items from validated
instruments were adapted to the Peruvian uni-
versity context, with language adjustments to en-
sure cultural relevance. Redundant or ambiguous
items were then removed to enhance clarity and
conceptual precision. The final version included
six sections: general characteristics of the startup,
adoption of digital technologies, business perfor-
mance, barriers to digital innovation, the found-
er’s digital competencies, and institutional sup-
port within the entrepreneurial ecosystem. Each
item was measured on a 5-point Likert scale (1 =
very low, 5 = very high), and the average comple-
tion time was 10-12 minutes. The questionnaire
is available from the corresponding author upon
reasonable academic request.

To ensure the validity and reliability of the in-
strument, a two-stage validation process was con-
ducted. In the first stage, content validation was
performed through the review of three faculty re-
searchers with expertise in innovation and entre-
preneurship, who assessed the clarity, coherence,
and relevance of the items. In the second stage, a
pilot test was conducted with fifteen university
entrepreneurs who shared characteristics with
the target population. This process verified item
comprehension and allowed wording adjustments,
thereby improving the instrument’s internal con-
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Figure 1. Conceptual model

sistency. Psychometric properties were subse-
quently evaluated using the PLS-SEM approach,
yielding Cronbach’s alpha and composite reliabil-
ity values above 0.70, indicating satisfactory inter-
nal consistency. The Average Variance Extracted
(AVE) exceeded 0.50, confirming convergent va-
lidity, while discriminant validity was established
using the Fornell-Larcker and HTMT criteria.

Statistical analysis was conducted using SmartPLS
4 software, following a two-phase procedure. In the
first phase, the measurement model was evaluated
to verify the internal consistency of the latent con-
structs and to assess convergent and discriminant
validity. In the second phase, the structural model
was examined through path analysis using boot-
strapping with 5,000 resamples, estimating the
significance of path coefficients, t-values, p-values,
and confidence intervals. The model’s predictive
power was assessed using R?, Q7 and effect size
(f*) indicators. In addition, descriptive analyses
were performed to explore response distributions,
and a post hoc statistical power analysis confirmed
the adequacy of the sample size.

This methodological strategy ensured both the
statistical robustness and theoretical coherence
of the model. The conceptual framework guiding
the empirical analysis integrated the three dimen-
sions of digital innovation (marketing, automa-
tion, and analytics) and their combined effect on
startup performance. Contextual factors such as
financial constraints, limited technical training,

http://dx.doi.org/10.21511/ppm.23(4).2025.30

and deficiencies in technological infrastructure
were also considered, as these represent common
challenges in entrepreneurial ecosystems within
emerging economies. Figure 1 presents the pro-
posed conceptual model.

The model links digital marketing, process auto-
mation, and data analytics to performance indi-
cators (competitiveness, efficiency, adaptability)
while considering contextual obstacles (financing
constraints, limited technical training, and tech-
nological infrastructure).

This study fully complied with the ethical stan-
dards and research integrity policies of both par-
ticipating universities. Formal approval from an
ethics committee was not required, as the research
involved minimal risk, voluntary participation,
and no collection of personally identifiable infor-
mation. Participation was entirely voluntary, and
informed consent was obtained electronically be-
fore data collection. All procedures ensured ano-
nymity, confidentiality, and secure data handling
in accordance with institutional guidelines.

3. RESULTS

We report (i) measurement model assessment (re-
liability and validity), (ii) structural model evalu-
ation (path coefficients and significance via 5,000
resamples), and (iii) descriptive evidence on barri-
ers to digital transformation.
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Table 1 summarizes the main demographic char-
acteristics of the startups, helping contextualize
the entrepreneurial profile within the Lima uni-
versity ecosystem. Sixty-three percent of these
startups are classified as small businesses with
1-10 employees, reflecting a lean organizational
structure designed to reduce operating costs and
increase flexibility in the early stages. Twenty-
eight percent are medium-sized companies (11-50
employees), indicating moderate growth. At the
same time, only 9% have more than fifty employ-
ees, suggesting limitations in access to financial,
human, and technological resources that prevent
more rapid expansion.

In terms of sectors of activity, technology accounts
for the highest percentage of startups (37%), fol-
lowed by commerce (25%) and education (18%).
This distribution reveals a priority interest in in-
dustries highly influenced by digital transforma-
tion, where students find greater opportunities for
innovation and the development of competitive so-
lutions. On the other hand, sectors such as health
(12%) and other areas (8%) have a lower participa-
tion, due to more complex infrastructure require-
ments or less availability of support networks for
their development in the university environment.

Regarding entrepreneurial experience, 55% of
founders have between 0 and 2 years of experience,
indicating that the majority of ventures are driven by
students or recent graduates with limited business
backgrounds. This profile presents significant chal-
lenges in strategic management, decision-making,
and sustainability, necessitating the implementation
of support mechanisms, such as mentoring, incuba-

tion, and capacity-building programs. Thirty percent
of entrepreneurs have intermediate experience (3-5
years), while only 15% have more than five years of
experience, revealing a considerable gap in advanced
business skills within this ecosystem.

Table 2 presents the frequency of use of various
digital technologies among university startups,
with a focus on three key tools: digital marketing,
process automation, and data analytics. Digital
marketing shows high usage, with an average of
4.35 on a scale of 1 to 5. This result suggests that
startups recognize the value of digital marketing
as a cost-effective and accessible means of increas-
ing visibility, attracting customers, and strength-
ening their market position. The high adoption
rate could be related to the low entry cost of many
digital marketing tools and their relative ease of
implementation compared to other technologies.

In contrast, process automation is used less fre-
quently, with an average of 3.57. This figure indi-
cates that although there is awareness of the ben-
efits of automation for optimizing processes and
improving operational efficiency, implementing
these tools may be limited by barriers such as a
lack of specific technical knowledge, high imple-
mentation costs, and the need for adequate tech-
nological infrastructure. The ability to automate
routine tasks is crucial to improving productivity
in small startups; therefore, the low use of this tool
suggests an opportunity for strategic intervention.

Data analytics, with an average usage of 3.92,
ranks at an intermediate level, indicating that
these startups are beginning to leverage data to

Table 1. Demographic description of university startups

Characteristic Category Frequency Percentage
Small (1-10 employees) 63 63
Companysize  Medium (11-50 employees) 28 : 28
B T T B
S B 7 ] e
S B 5 2
Business area 18 18
S 12 12
SSSSTSTSTSSSTSTTSSTRONN SO 5 8
S 55 55
Founder’s experience ; 30 30
{ High (more than 5 years) 15 15

Note: Percentages rounded to the nearest whole number. N = 100.
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Table 2. Frequency of use of digital technologies in university startups

Digital technology Low use (1-2) Moderate use (3-4) High use (5) Average use
Digital marketing 10 S T S 435 o
_Process automation 28 33 19 357

Data analytics : 18 49 : 33 3.92

Note: Values represent the number of startups that reported each level of use. Likert scale from 1 (low use) to 5 (high use).

N =100.

make informed decisions and identify consumer
behavior patterns and market trends. However,
the level of adoption remains moderate, which
may be related to a lack of advanced analytical
skills or the unavailability of accessible analytical
tools. Given the importance of data analytics for
improving performance, this technology presents
a development opportunity for university startups
seeking to adapt quickly to market changes.

Table 3 examines the relationship between the lev-
el of adoption of digital technology and the per-
formance of startups in terms of efficiency, com-
petitiveness, and adaptability. The results indicate
a positive and direct relationship between the in-
tensity of digital technology use and the overall
performance of startups. Startups with a high lev-
el of adoption use (5) obtained the highest scores
in efficiency (4.60), competitiveness (4.40), and
adaptability (4.50), highlighting how digital tools
strengthen these companies’ ability to respond to
market demands, optimize their operations, and
differentiate themselves from the competition.

The moderate level of adoption use (3-4) also
shows acceptable performance, although signifi-
cantly lower than the high level, with averages
of 3.80 in efficiency, 3.50 in competitiveness, and
3.60 in adaptability. These figures suggest that al-
though some digital tools are being implemented,
there is still limited use that would allow startups
to reap optimal benefits. Startups with low digital
technology adoption (1-2) exhibit the lowest per-
formance values across all three indicators, un-
derscoring the competitive disadvantage of not
adopting key technologies for growth.

These results confirm that digital technology
is a crucial element for university startups, as
it enhances their adaptability to environmen-
tal changes and improves their operational and
commercial performance. Low digital technol-
ogy adoption may be a limitation for some com-
panies, underscoring the need for support pro-
grams that facilitate the effective implementation
of digital tools.

Table 4 identifies the barriers perceived by univer-
sity startups to the adoption of digital technolo-
gy. Lack of funding is the most common obstacle,
cited by 56% of new companies, underscoring the
importance of financial resources in implement-
ing and maintaining digital technologies. This
result indicates that without access to affordable
sources of funding, startups face significant con-
straints in modernizing and competing in a digi-
tized market.

Lack of digital skills training is the second main
barrier, at 22%, indicating a need for improved
access to digital skills training. For university en-
trepreneurs, training in digital tools is not only
desirable but essential for success in today’s mar-
ket, where the ability to manage technologies is
increasingly critical. Limited access to technology
and resistance to change also appear as barriers,
albeit to a lesser extent (15% and 7%, respective-
ly). These data suggest that, although technology
is available, a lack of resources and training lim-
its the ability to apply it. Resistance to change, al-
though less common, may represent a cultural and
mindset barrier that can be overcome through
awareness and support programs.

Table 3. Performance of university startups by level of digital technology adoption

Level of technology adoption Efficiency (mean)

Competitiveness (mean) Adaptability (mean)

oW =) 240 2.10 2.00
Moderate(3-4) ....380 3.50 360
High (5) 4.60 4.40 4.50

Note: 1 = exceptionally low; 5 = extremely high.

http://dx.doi.org/10.21511/ppm.23(4).2025.30
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Table 4. Analysis of barriers to digital innovation
in university startups

Main Barrier Frequency Percentage
Lack of funding ; 56 ; 56
Digital skills training 22 22
Access to technology 5 15
Resistance to change : 7 : 7

Note: Percentages rounded to the nearest whole number.

Table 5 presents the results of the PLS-SEM anal-
ysis, showing significant relationships between
the adoption of digital technologies and the per-
formance of university startups. The relationship
between digital marketing and competitiveness
(path coefficient p = 0.54) was strong, with a p <
.001, highlighting that digital marketing is a key
factor for startups to improve their competitive-
ness in a highly dynamic and rapidly changing
environment.

This reflects that digital marketing enables start-
ups to establish a loyal customer base and stronger
market positioning, thereby enhancing their com-
petitive advantage.

The relationship between process automation and
operational efficiency (B = 0.41, p < .001) indicates
that automation is a significant driver of opera-
tional efficiency. Startups that implement automa-
tion technologies are more efficient in managing
internal processes, which is critical for reducing
costs and improving resource allocation. Finally,
data analytics shows a significant association with
adaptability ( = 0.48, p < .001), indicating that the
use of data facilitates startups’ ability to adjust to
market needs and respond quickly to changes in
demand.

Overall, the PLS-SEM results supported all pro-
posed hypotheses (p < .001), confirming that digi-
tal marketing, process automation, and data ana-
lytics significantly enhances startup competitive-
ness, efficiency, and adaptability.

These findings highlight the significance of digi-
tal innovation in enhancing the performance of
university startups in the Peruvian context. The
adoption of digital technologies has a positive and
direct impact on the competitiveness, efficiency,
and adaptability of startups, with digital mar-
keting being the most widely adopted tool, and a
lack of financing being the most restrictive barrier.
The PLS-SEM model confirms that digital innova-
tion is a key factor in strengthening the position
of these startups in a dynamic market. Based on
these results, greater institutional support is rec-
ommended, especially in terms of access to fi-
nancing and training in digital skills, to facilitate
the digitization and sustainability of startups in
the university environment.

4. DISCUSSION

The results validate that digital innovation has a di-
rect, positive, and significant impact on the perfor-
mance of university startups, particularly in terms
of operational efficiency, market competitiveness,
and adaptability. These findings reinforce the ar-
gument by Tidd and Bessant (2013), who maintain
that digital capabilities are fundamental elements
for sustainable and competitive development in
contexts where structural constraints exist, such
as those of emerging economies. These interpreta-
tions extend prior evidence by quantifying effects
in a resource-constrained university setting.

The results are consistent with previous research
highlighting the positive relationship between dig-
ital innovation and startup performance. Kraus
et al. (2021) found that digital transformation
significantly enhances the competitiveness and
efficiency of entrepreneurial ventures in emerg-
ing economies. Similarly, Elia et al. (2020) dem-
onstrated that the adoption of digital tools fosters
innovation capabilities and market adaptability
among university startups. In line with Cheng et

Table 5. PLS-SEM results: Digital innovation = startup performance

Relationship between variables Path coefficient (B) t-value p-value Significant result
Digital marketing - Competitiveness 0.54 : 8.92 p <.001 Yes
Process automation —> Efficiency 0.41 6. p<.001 Yes
Dataanalytics > Adaptability 048 723 p<o00l ves

Note: Results are based on structural equation models. All relationships are statistically significant at p <.001.
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al. (2023), our findings confirm that digital mar-
keting and data-driven management contribute
to strategic growth and operational performance.
However, unlike those studies, this paper identi-
fies financial constraints as the most critical bar-
rier to digital transformation within the Peruvian
university ecosystem.

Among the variables studied, digital marketing
proved to have the greatest impact on perfor-
mance. Its impact translates into greater visibil-
ity, audience segmentation, immediate consumer
feedback, and customer loyalty at low cost, which
represents a key advantage for startups with lim-
ited resources (Arnold & Wade, 2015; Maritz &
Donovan, 2013). This evidence is consistent with
previous studies that highlight the role of digital
marketing as a tool for democratizing market ac-
cess (Davidsson, 2016), which is especially relevant
for entrepreneurs without commercial experience.

On the other hand, process automation showed
notable effects in improving operational efficiency.
The ability to eliminate repetitive tasks, minimize
errors, and optimize resources aligns with the ar-
guments of Gunday et al. (2011), who recognize
automation as a key factor in the competitiveness
of small businesses. However, it was also evident
that its adoption is still in its infancy in many ini-
tiatives, due to a lack of technical training and
the limited availability of platforms adapted to
the Peruvian university environment (Zahra &
Nambisan, 2012; Caloffi et al., 2023).

Data analytics, meanwhile, proved to be a facili-
tator of strategic adaptability. Its implementation
enables startups to analyze behavior patterns,
track performance indicators, and refine their
business models based on evidence. As Fagerberg
et al. (2012) state, analytical capacity enhances an
organization’s response to environmental chang-
es, which is especially valuable in dynamic mar-
kets. However, data analytics skills are still limited
among many university entrepreneurs, which re-
duces the potential impact of this technology (Liu
etal., 2021; Alvarez & Seclén, 2023).

The study also identified significant structural
barriers that limit digital transformation in the
university environment. The most frequently
mentioned by respondents were lack of funding,
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restricted access to specialized training, and weak
technological infrastructure. These barriers align
with those already described by Hair et al. (2021)
and Cunneen et al. (2007), serving as a warning
to institutional actors responsible for promoting
student entrepreneurship. At the national level,
PRODUCE (2020) also warns of the urgent need
to strengthen innovation support systems.

In this context, the role of universities as catalysts
for the entrepreneurial ecosystem assumes special
significance. Beyond their educational function,
they must provide incubation spaces, mentoring
networks, strategic alliances, and an institutional
environment conducive to innovation. As pointed
out by Autio et al. (2014) and Bogers et al. (2018),
the entrepreneurial ecosystem must be built col-
laboratively among academia, the private sector,
and the state. This coordination helps overcome
structural barriers and promote a sustainable dig-
ital culture within the university community (Acs
et al.,, 2014; Del Carpio Gallegos & Seclén-Luna,
2022).

Despite its contributions, the study has certain
limitations. It is based on data collected in a sin-
gle geographical region and at two universities,
which may limit the generalizability of the find-
ings. Future research should expand the sample
to include universities in other areas of Peru or
similar Latin American contexts. In addition, this
study employed a cross-sectional design; longitu-
dinal studies would provide valuable information
on how digital adoption evolves over time.

Another promising avenue for future research in-
cludes examining startups in specific sectors or
comparing ventures across disciplines (e.g., engi-
neering versus humanities) to assess whether the
impact of digital innovation varies by context.
Other studies could also evaluate the effectiveness
of specific training programs or university initia-
tives aimed at improving digital skills.

This study provides contextualized empirical
evidence that helps fill a gap in the literature on
digital innovation in university startups in Latin
America. While many previous papers focused
on more established or corporate ecosystems, we
focus on an underserved segment: student-led
ventures in regions with limited access to capital
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and technology. As Tether and Tajar (2008) and
Wright et al. (2017) argue, understanding entre-
preneurial dynamics in real-world contexts en-
ables the design of more inclusive and effective
policies tailored to local challenges.

Overall, the results of this study highlight that
digital innovation is a decisive factor for enhanc-
ing the performance and competitiveness of stu-
dent startups in emerging economies. These find-
ings align with recent evidence by Alshebami et al.
(2025), who demonstrated that access to technol-
ogy and digital literacy significantly influence en-
trepreneurial intentions and empowerment, par-
ticularly among women in developing countries.

In this regard, the current analysis reinforces the
global understanding that digital capabilities are
essential for fostering innovation, adaptability,
and long-term sustainability among new ventures,
especially within the context of higher education
institutions.

Taken together with recent evidence, our find-
ings suggest that key digital capabilities such
as marketing, automation, and analytics en-
hance entrepreneurial intentions and self-ef-
ficacy, which in turn strengthen operational
and market performance and contribute to
long-term business sustainability among SMEs
(Suprayitno et al., 2025).

CONCLUSION

This study examined whether digital marketing, process automation, and data analytics enhanced
the performance of student startups in Peru using partial least squares structural equation modeling
(PLS-SEM).

The findings confirmed that digital marketing positively influences competitiveness (p = 0.54, p <.001),
process automation improves operational efficiency (B = 0.41, p < .001), and data analytics strength-
ens strategic adaptability (f = 0.48, p < .001). Descriptive evidence also revealed that limited financing
and insufficient digital training are major barriers to digital transformation among university-based
startups.

Overall, digital innovation constitutes a key driver of entrepreneurial performance in resource-con-
strained academic ecosystems. Universities and incubators should therefore integrate practical digital
skills training, foster automation and data-driven decision-making, and ensure accessible financing
mechanisms to strengthen startup competitiveness and sustainability.

AUTHOR CONTRIBUTIONS

Conceptualization: Luis Miguel Olortegui-Alcalde.
Data curation: Luis Miguel Olortegui-Alcalde.

Formal analysis: Franklin Cordova-Buiza.

Funding acquisition: Franklin Cordova-Buiza.
Investigation: Luis Miguel Olortegui-Alcalde, Franklin Cordova-Buiza.
Methodology: Luis Miguel Olértegui-Alcalde.

Project administration: Franklin Cordova-Buiza.
Resources: Luis Miguel Olértegui-Alcalde.

Software: Franklin Cordova-Buiza.

Supervision: Franklin Cordova-Buiza.

Validation: Luis Miguel Olortegui-Alcalde.
Visualization: Luis Miguel Olortegui-Alcalde.

Writing - original draft: Luis Miguel Oldrtegui-Alcalde.
Writing - review & editing: Franklin Cordova-Buiza.

416

http://dx.doi.org/10.21511/ppm.23(4).2025.30



REFERENCES

Problems and Perspectives in Management, Volume 23, Issue 4, 2025

1.  Acs, Z.]., Autio, E., & Szerb, L.
(2014). National systems of entre-
preneurship: Measurement issues
and policy implications. Research
Policy, 43(3), 476-494. https://doi.
org/10.1016/j.respol.2013.08.016

2. Alshebami, A. S., Fazal, S. A.,
Aljarodi, A. M., Zarin, N, Seraj,
A. H. A., & Alzain, E. (2025). The
influence of access to technology
and digital literacy on female em-
powerment and digital entrepre-
neurial intentions. Problems and
Perspectives in Management, 23(3),
1-12. https://doi.org/10.21511/
ppm.23(3).2025.01

3. Alvarez, J., & Seclén, J. P. (2023).
To survive or not to survive: Find-
ings from PLS-SEM on the rela-
tionship between organizational
resources and startups survival. In
H. Latan, J. E. Hair, & C. R. Noon-
an (Eds.), Partial least squares path
modeling: Basic concepts, meth-
odological issues, and applications
(2" ed.). Springer. Retrieved from
https://link.springer.com/chapter
/10.1007/978-3-031-37772-3_12

4. Arnold, R. D., & Wade, J. P.
(2015). A definition of systems
thinking: A systems approach.
Procedia Computer Science, 44,
669-678. https://doi.org/10.1016/j.
procs.2015.03.050

5. Arranz, N, Arroyabe, M. F, Li,
J., & Fernandez de Arroyabe, J.
C. (2019). An integrated model
of organisational innovation and
firm performance: Generation,
persistence, and complementarity.
Journal of Business Research, 105,
270-282. https://doi.org/10.1016/j.
jbusres.2019.08.018

6. Assink, M. (2006). Inhibitors of
disruptive innovation capability:
A conceptual model. European
Journal of Innovation Manage-
ment, 9(2), 215-233. https://doi.
org/10.1108/14601060610663587

7. Audretsch, D., & Belitski, M.
(2023). The limits to open innova-
tion and its impact on innovation.
Technovation, 119, Article 102519.
https://doi.org/10.1016/j.techno-
vation.2022.102519

8. Autio, E,, Kenney, M., Mustar, P,
Siegel, D., & Wright, M. (2014).

http://dx.doi.org/10.21511/ppm.23(4).2025.30

10.

11.

12.

13.

14.

15.

Entrepreneurial innovation: The
importance of context. Re-
search Policy, 43(7), 1097-1108.
https://doi.org/10.1016/j.re-
spol.2014.01.015

Barney, J. B. (2001). Resource-
based theories of competitive
advantage: A ten-year retrospec-
tive on the resource-based view.
Journal of Management, 27(6),
643-650. https://doi.org/10.1016/
$0149-2063(01)00115-5

Baron, R. A. (2007). Entrepreneur-
ship: A process perspective. In J.
R. Baum, M. Frese, & R. A. Baron
(Eds.), The psychology of entrepre-
neurship (pp. 19-39). Lawrence
Erlbaum Associates Publishers.
Retrieved from https://www.
routledge.com/The-Psychology-
of-Entrepreneurship/Baum-Frese-
Baron/p/book/9780415652667

Belz, F. M., & Binder, J. K. (2017).
Sustainable entrepreneurship:

A convergent process model.
Business Strategy and the Envi-
ronment, 26(1), 1-17. https://doi.
0rg/10.1002/bse.1887

Benitez, J., Henseler, J., Castillo,
A., & Schuberth, F. (2020). How to
perform and report an impactful
analysis using partial least squares:
Guidelines for confirmatory and
explanatory IS research. Informa-
tion & Management, 57(2), Article
103168. https://doi.org/10.1016/j.
im.2019.05.003

Bogers, M., Chesbrough, H., &
Moedas, C. (2018). Open innova-
tion: Research, practices, and
policies. California Management
Review, 60(2), 5-16. https://doi.
org/10.1177/0008125617745086

Caloffi, A., Colovic, A., Rizzoli,

V., & Rossi, F. (2023). Innovation
intermediary’s types and func-
tions: A computational analysis of
literature. Technological Forecast-
ing and Social Change, 189, Article
122351. https://doi.org/10.1016/j.
techfore.2023.122351

Cheng, C., Wang, L., Xie, H., &
Yan, L. (2023). Mapping digi-

tal innovation: A bibliometric
analysis and systematic literature
review. Technological Forecast-

16.

17.

18.

19.

20.

21.

22.

ing and Social Change, 194.
https://doi.org/10.1016/j.tech-
fore.2023.122706

Cooper, R. G. (2008). Perspective:
The stage-gate® idea-to-launch
process — Update, what's new, and
NexGen systems. Journal of Prod-
uct Innovation Management, 25(3),
213-232. https://doi.org/10.1111/
j.1540-5885.2008.00296.x

Cordova-Buiza, E, Urteaga-
Arias, P. E., & Coral-Morante, J.
A. (2022). Relationship between
social networks and customer
acquisition in the field of IT
solutions. IBIMA Business Review,
2022, Article 631332. https://doi.
org/10.5171/2022.631332

Cunneen, D. J., Mankelow, G., &
Gibson, B. (2007). Towards a pro-
cess model of independent growth
firm creation. Small Enterprise
Research, 15(1), 90-105. https://
doi.org/10.5172/ser.15.1.90

Davidsson, P. (2016). Researching
Entrepreneurship Conceptualiza-
tion and Design. Springer. Re-
trieved from https://link.springer.
com/book/10.1007/978-3-319-
26692-3

Del Carpio Gallegos, J., & Seclén-
Luna, J. P. (2022). The effect of
technological innovation on
low-tech Peruvian manufactur-
ing firms’ performance: The role
of external sources of knowledge.
Academia. Revista Latinoameri-
cana de Administracién, 35(3),
366-379. https://doi.org/10.1108/
ARLA-08-2021-0164

Djellal, E, Gallouj, E, & Miles, I.
(2013). Two decades of research
on innovation in services:

Which place for public services?
Structural Change and Economic
Dynamics, 27, 98-117. https://doi.
org/10.1016/j.strueco.2013.06.005

Elia, G., Margherita, A., & Pas-
siante, G. (2020). Digital entrepre-
neurship ecosystem: How digital
technologies and collective intel-
ligence are reshaping the entre-
preneurial process. Technological
Forecasting and Social Change, 150.
https://doi.org/10.1016/j.tech-
fore.2019.119791

417



Problems and Perspectives in Management, Volume 23, Issue 4, 2025

23.

24.

25.

26.

27.

28.

29.

30.

Fagerberg, J., Landstrom, H., &
Martin, B. R. (2012). Explor-

ing the emerging knowledge
base of ‘the knowledge society’
Research Policy, 41(7), 1121-1131.
https://doi.org/10.1016/j.re-
spol.2012.03.007

Ferruz Gonzalez, S. A. F, & Claro
Montes, M.C.C. (2025). NGOs
and social media: A study of con-
tent for social change in Spain and
Chile. Visual Review: International
Visual Culture Review, 17(3), 75-
88. https://doi.org/10.62161/rev-
visual.v17.5788

Gunday, G., Ulusoy, G., Kilic, K.,
& Alpkan, L. (2011). Effects of
innovation types on firm per-
formance. International Journal

of Production Economics, 133(2),
662-676. https://doi.org/10.1016/j.
ijpe.2011.05.014

Hair, J., Hult, T, Ringle, C.,
Sarstedt, M., Danks, N., & Ray, S.
(2021). A primer on partial least
squares structural equation model-
ing (PLS-SEM). SAGE Publica-
tions. Retrieved from https://link.
springer.com/book/10.1007/978-
3-030-80519-7

Hanelt, A., Bohnsack, R., Marz, D,
& Antunes, C. (2021). A system-
atic review of the literature on
digital transformation: Insights

for strategy and organizational
change. Journal of Management
Studies, 58, 1159-1197. https://doi.
org/10.1111/joms.12639

Heredia Perez, J. A., Geldes, C.,
Kunc, M. H., & Flores, A. (2019).
New approach to the innovation
process in emerging economies:
The manufacturing sector case in
Chile and Peru. Technovation, 79,
35-55. https://doi.org/10.1016/j.
technovation.2018.02.012

Howells, J. (2006). Intermediation
and the role of intermediaries in
innovation. Research Policy, 35(5),
715-728. https://doi.org/10.1016/j.
respol.2006.03.005

Kraus, S., Jones, P, Kailer, N.,
Weinmann, A., Chaparro, N., &
Tierno, N. (2021). Digital trans-
formation: An overview of the
current state of the art of research.
Sage Open, 11(3). https://doi.
org/10.1177/21582440211047576

418

31.

32.

33.

34.

35.

36.

37.

38.

Kumar, R. R. R,, Stauvermann, P.
J., & Samitas, A. (2016). The ef-
fects of ICT on output per worker:
A study of the Chinese economy.
Telecommunications Policy, 40,
102-115. https://doi.org/10.1016/j.
telpol.2015.06.004

Kuratko, D. E (2020). Entrepre-
neurship: Theory, process, and
practice (11" ed.). Cengage Learn-
ing. Retrieved from https://www.
cengage.com/c/etextbook-entre-
preneurship-theory-process-prac-
tice-11e-kuratko/9780357693025/

Liu, Y,, Dong, ], Ying, Y., & Jiao,
H. (2021). Status and digital
innovation: A middle-status
conformity perspective. Tech-
nological Forecasting and Social
Change, 168, Article 120781.
https://doi.org/10.1016/j.tech-
fore.2021.120781

Maritz, A., & Donovan, J. (2013).
Entrepreneurship and innovation:
Setting an agenda for greater disci-
pline contextualisation. Education
+ Training, 57(1), 74-87. https://
doi.org/10.1108/ET-02-2013-0018

Markovic, S., Bagherzadeh, M.,
Vanhaverbeke, W., & Bogers,

M. (2021). Managing business-
to-business open innovation: A
project-level approach. Industrial
Marketing Management, 94, 159-
163. https://doi.org/10.1016/j.
indmarman.2021.02.009

Montes, J., Avila, L., Hernadndez,
D., Apodaca, L., Zamora-Bosa,

S., & Cordova-Buiza, E. (2023).
Impact of entrepreneurship
education on the entrepreneurial
intention of university students

in Latin America. Cogent Business
& Management, 10(3), Article
2282793. https://doi.org/10.1080/2
3311975.2023.2282793

Moroz, P. W,, & Hindle, K. (2012).
Entrepreneurship as a process:
Toward harmonization of multiple
perspectives. Entrepreneurship
Theory and Practice, 36(4), 781-
818. https://doi.org/10.1111/
j.1540-6520.2011.00452.x

Parida, V., Sjodin, D., & Reim, W.
(2019). Reviewing literature on
digitalization, business model
innovation, and sustainable indus-
try: Past achievements and future
promises. Sustainability, 11(2), Ar-

39.

40.

41.

42.

43.

44,

45.

46.

ticle 391. https://doi.org/10.3390/
sul1020391

Phadke, U., & Vyakarnam,

S. (2017). Camels, tigers, and
unicorns: Rethinking science ¢
technology-enabled innovation.
London: World Scientific. https://
doi.org/10.1142/q0093

Porter, M. E., & Stern, S. (2001).
National innovative capacity. In
The Global Competitiveness Report
(pp- 102-118). World Economic
Forum. Retrieved from https://
www.hbs.edu/faculty/Pages/item.
aspx?num=46862

PRODUCE. (2020). Innovation
in the manufacturing industry
and knowledge-intensive service
firms, 2018. Lima: Ministerio

de la Produccion. (In Spanish).
Retrieved from https://www.pro-
ducempresarial.pe/wp-content/
uploads/2023/12/Libro_Innova-
cion_en_la_industria_manufac-
turera_Version_Final.pdf

Sarasvathy, S. D. (2001). Causation
and effectuation: Toward a theo-
retical shift from economic inevi-
tability to entrepreneurial contin-
gency. Academy of Management
Review, 26(2), 243-288. https://doi.
org/10.5465/amr.2001.4378020

Suprayitno, S., Dwiatmadja, C.,

& Suharti, L. (2025). Factors af-
fecting batik SME performance
and sustainability: The role of
government support and busi-
ness associations. Problems and
Perspectives in Management, 23(1),
249-262. https://doi.org/10.21511/
ppm.23(1).2025.19

Tether, B. S., & Tajar, A. (2008).
Beyond industry—university links:
Sourcing knowledge for innova-
tion from consultants, private
research organizations, and the
public science base. Research Poli-
¢y, 37(6-7), 1079-1095. https://doi.
0rg/10.1016/j.respol.2008.04.003

Tidd, J., & Bessant, J. (2013).
Managing innovation: Integrating
technological, market and organi-
zational change. Wiley. Retrieved
from https://mrce.in/ebooks/Man-
aging%20Innovation%207th%20
Ed.pdf

Van de Vrande, V., De Jong, J.,
Vanhaverbeke, W., & De Roche-

http://dx.doi.org/10.21511/ppm.23(4).2025.30



47.

48.

http://dx.doi.org/10.21511/ppm.23(4).2025.30

mont, M. (2009). Open innovation
in SMEs: Trends, motives, and
management challenges. Techno-
vation, 29(6-7), 423-437. https://
doi.org/10.1016/j.technova-
tion.2008.10.001

Vasquez-Reyes, B. ]., & Cordova-
Buiza, E (2024). Inbound social
media marketing and increased
sales in SMEs: A correlational
study in the pet food industry.
Innovative Marketing, 20(3), 132-
143. https://doi.org/10.21511/
im.20(3).2024.11

Von Hippel, E. (2005). Democ-
ratizing innovation. MIT Press.

49.

50.

Problems and Perspectives in Management, Volume 23, Issue 4, 2025

Retrieved from https://web.mit.
edu/evhippel/www/books/DI/De-
mocInn.pdf

Wei, Ch., & Ling, Ch.L. (2006).
An integrated structural model
toward successful continuous
improvement activity. Technova-
tion, 26(5-6), 697-707. https://
doi.org/10.1016/j.technova-
tion.2005.05.002

Wright, M., Siegel, D. S., & Mustar,
P. (2017). An emerging ecosystem
for student startups. The Journal
of Technology Transfer, 42(4),
909-922. https://doi.org/10.1007/
s10961-017-9558-z

51.

52.

Yoo, Y., Henfridsson, O., & Lyytin-
en, K. (2010). The new organizing
logic of digital innovation: An
agenda for information systems
research. Information Systems
Research, 21(4), 724-735. https://
doi.org/10.1287/isre.1100.0322

Zahra, S. A., & Nambisan, S.
(2012). Entrepreneurship and
strategic thinking in business eco-
systems. Business Horizons, 55(3),
219-229. https://doi.org/10.1016/j.
bushor.2011.12.004

419



Problems and Perspectives in Management, Volume 23, Issue 4, 2025

APPENDIX A

Table Al. Full questionnaire

University of origin:

Section 1. General characteristics of the startup

Previous experience in management or entrepreneurship (in years):

Section 2. Adoption of digital technologies

Items

i 2 : 3 . 4 | 5

Our company uses digital marketing tools (social media, web positioning, online
campaigns).

or task management.

We consider digital transformation a strategic priority in our business.

Section 3. Perceived business performance

Items

The adoption of digital tools has improved our operational efficiency.

1 2 3 4 5

The use of technology has contributed to improving the profitability and sustainability
of the business.

on

Items

Section 4. Barriers to digital innovati

A lack of financing limits the implementation of digital tools.

The university’s technological infrastructure is insufficient to support innovation.

Section 5. Founder’s digital competen

cies

Items

1 2 3 4 5

| have basic knowledge of digital tools applied to marketing.

| consider that my digital competencies positively influence the performance of my
business.

Section 6. Institutional and ecosystem support

Items

1 2 3 4 5

My university offers programs or workshops that promote digital transformation.

We have received advisory or mentoring support from university or external
incubators.

al entrepreneurship.

Institutional policie courage innovation and d

The university’s entrepreneurial ecosystem contributes to the growth of our startup.
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