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ABSTRACT

This study examined the personal traits that contribute to the success of corporate science projects in Peru by
focusing on the roles of CEOs, scientists, and innovators. Although Peru has seen economic progress in recent
decades, integrating scientific research into business strategies requires improvement, reflecting a common trend
in emerging economies. Through a fuzzy set qualitative comparative analysis (fSQCA) and a sample of 56 par-
ticipants, the configurations of personal characteristics that contribute to the success of such projects were
identified. The results indicate that success depends not on a single attribute but on a combination of various
capabilities. This study emphasizes the importance of adaptability and collaboration among key actors and
suggests a management approach that blends technical skills with interpersonal competencies. The practical
implications of this study emphasize the need to align corporate leadership with scientific and market dynamics,
foster empathy and teamwork, and leverage external networks to enhance innovation. Strategies must be
adapted to the specificities of emerging economies where science, technology, and innovation systems are still

developing.

Introduction

Corporate science involves conducting scientific research funded by
companies to generate knowledge that facilitates the introduction of
new products into the market or the implementation of processes that
improve business efficiency (Zahra et al., 2018). Academic literature has
pointed out that success in these projects requires the participation of
entrepreneurs with a long-term vision (Simeth & Cincera, 2016), sup-
ported by scientists who prioritize practical application over scientific
curiosity (Armstrong & Green, 2022) and innovators capable of
extracting value from existing knowledge (Moon & Acquaah, 2020).
However, it is important to note that corporate science is not just about
individual capabilities. It also requires a suitable environment that fa-
vors it (Pisano, 2010). This underscores the complexity of the field and
the need to consider external factors that can significantly influence the
success of corporate scientific projects.

In the context of corporate science, CEOs, scientists, and innovators
are key actors who bring distinctive, complementary competencies to
each phase of the innovation process. Through transformational lead-
ership (Bass, 1999), CEOs create an organizational environment that
aligns individual goals with those of the organization, facilitating
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technology adoption and strategic decision-making in constantly
changing environments (Chen et al., 2014; Zuraik & Kelly, 2019). Sci-
entists play a fundamental role in generating and transferring knowl-
edge, supported by the concept of open innovation, which allows
knowledge to flow within and outside an organization, strengthening
strategic alliances that optimize results (Ottonicar et al., 2020; Sa et al.,
2023). Finally, innovators, as ‘translators’ of science, facilitate the
transformation of scientific knowledge into commercial applications,
integrating this knowledge into the company and adapting it to the
market, in line with knowledge appropriation theory (Boehm & Hogan,
2013; Hislop, 2003).

Developed countries favor investment in scientific research to
maintain their growth and competitiveness (Alsebai et al., 2022).
Although Peru experienced significant economic progress in the first two
decades of the 21st century (Rodriguez et al., 2024), the integration of
scientific research into business activities is limited (Sagasti, 2021). This
is reflected in multiple aspects such as a significant gap in research and
development (R&D) investment (Turpo-Gebera et al., 2021), limited
interaction between academia and business (Borda-Rivera &
Ortega-Paredes, 2021), ineffective public policies to promote scientific
research (Quispe et al., 2023), technological dependence on companies
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(Ricalde-Chahua & Libaque-Saenz, 2023), and resistance to change and
adoption of new technologies by companies (Seclen-Luna &
Alvarez-Salazar, 2021). These aspects, in addition to the predominance
of extractive industries, do not generate a favorable environment for
corporate science (Lust, 2016).

However, some Peruvian companies have successfully developed
corporate science projects. For example, startups such as Quantum
Talent and Laboratoria innovate in education and training in digital
technologies, thereby strengthening human capital in the country (IDB
Lab, 2021). Similarly, established companies such as AGP, a producer of
laminated glass with global reach, invest in corporate science projects
and collaborate with academic institutions, benefiting from public
programs (PRODUCE, 2021). In addition, 74 other companies have
benefited from tax incentives for research, which has allowed them to
implement successful corporate science projects in Peru (CONCYTEC,
2022).

Despite the literature on corporate science identifying various factors
that facilitate the integration of scientific research into business, there is
limited exploration into how the specific personal traits of key corporate
science actors—CEOs, scientists, and innovators—contribute to success
in emerging economies such as Peru. This gap in the literature motivated
the present study, which addressed the following research questions:

e What personal characteristics of CEOs, scientists, and innovators
contribute to the success of corporate science projects in emerging
economies, such as Peru?

e How are these personal characteristics configured in different com-
binations to foster an environment favorable to corporate science in
contexts with limited R&D infrastructure and policy support?

To answer this question, a descriptive scoping study was conducted
(Creswell & Creswell, 2018) using a fuzzy set qualitative comparative
analysis (fsQCA) to identify the necessary characteristics that contribute
to project success (Ragin, 2023). We worked with 56 scientists and
managers involved in corporate science projects in Peru. Using fsQCA,
this study makes an innovative contribution by examining the configu-
rations of personal traits in the context in which corporate science
projects face unique challenges.

This study draws on transformational leadership theory (Bass, 1999),
open innovation theory (Chesbrough, 2003), and knowledge appropri-
ation theory (Nonaka, 1994). Transformational leadership explains how
CEOs align individual and organizational interests, open innovation
highlights internal and external collaboration with scientists for corpo-
rate science success, and knowledge appropriation describes how in-
novators transform knowledge into commercial applications. By
providing empirical evidence on how the specific personal traits of
CEOs, scientists, and innovators influence corporate science success in
emerging economies, this study offers new theoretical contributions to
transformational leadership, open innovation, and knowledge appro-
priation theories under conditions of systemic limitations.

Our findings reveal that corporate science relies on adaptability and
collaboration among key actors. There is no single formula for success
but, rather, multiple effective combinations of personal characteristics.

Literature review
Corporate science

Corporate science is a business strategy that seeks to generate sci-
entific knowledge to drive business development or improve an orga-
nization’s operational efficiency (Zahra et al., 2018). Unlike science for
academic purposes, corporate science prioritizes productivity and eco-
nomic benefit generation (Vitale, 2017), focusing on creating value for a
company and its stakeholders by applying knowledge to foster innova-
tion (Bolivar-Ramos, 2023).

The corporate science process integrates managerial decision-
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making, the definition of operational activities, and the formalization
of inter-organizational agreements (Clayton et al., 2018). This process is
divided into four stages: (i) investment, in which resources are allocated
and projects are selected; (ii) discovery, in which research activities are
conducted; (iii) transfer, in which findings are transformed into com-
mercial applications; and (iv) appropriation, in which marketable
products or process improvements are generated (Zahra et al., 2018).

The outcomes of corporate science range from knowledge generation
and scientific publications (Yang et al., 2023) to the creation of
marketable products (Zahra et al., 2018) through interactions with
research entities (Jong & Slavova, 2014), technology licensing (Yan
et al., 2023; Krieger et al., 2024), and the adoption of new technologies
to reduce costs (Chen et al., 2024). These interconnected elements
maximize innovation and sustainability, allowing them to remain
competitive and adaptable in constantly evolving markets. Conse-
quently, a corporate science project is deemed successful when it not
only generates or integrates scientific knowledge but also translates that
knowledge into tangible value for the organization.

To understand how the key actors in corporate science contribute to
its success, this study draws on three fundamental theories: trans-
formational leadership (Bass, 1999), open innovation (Chesbrough,
2003), and knowledge appropriation (Nonaka, 1994). These theories
offer complementary perspectives on organizational leadership,
research collaboration, and the integration of knowledge into com-
mercial applications, all of which are essential to the corporate science
process.

Key actors in corporate science

Three key players in corporate science have been identified: CEOs,
scientists, and innovators. Each actor brings a distinct theoretical
perspective that defines their roles and contributions to the process.
Alvarez-Salazar and Bernal-Pérez (2023) identified each actor’s main
characteristics.

Transformational leadership and the CEO’s role in corporate science

Transformational leadership theory posits that leaders promote
organizational change by aligning the interests of organizational mem-
bers with broader objectives (Bass 1999). In doing so, they create a
conducive environment for corporate science. This type of leadership
influences the adoption of new technologies and product innovation,
fostering a more agile and adaptable environment that enables com-
panies to effectively face technological and competitive challenges (Y.
Chen et al., 2014; Zuraik & Kelly, 2019). The creative dimension of
CEOs’ leadership is crucial for innovation effectiveness in high-tech
firms (Makri & Scandura 2010).

In the context of corporate science, nine aspects that differentiate
CEOs involved in corporate science stand out. First, the CEO’s strategic
vision allows scientific research to align with corporate strategy, facili-
tating adaptation to environmental changes. This vision, coupled with
leadership skills, strengthens companies’ responsiveness and creates a
favorable position for corporate science by motivating teams to exploit
new ideas and approaches (Friedman et al., 2016). In addition, a CEO’s
ability to anticipate future trends contributes to organizational flexi-
bility and responsiveness (Su et al., 2023). Another essential aspect is
market understanding, which enables firms to make strategic decisions
and explore new opportunities (Rao et al., 2024).

Commitment to corporate science is another crucial CEO attribute, as
it fosters an environment conducive to innovation by welcoming new
ideas from the team (Rao et al., 2024). This commitment translates into
a culture of innovation that improves business performance and the
ability to adapt to new challenges (Luo et al., 2024). In addition,
openness to new technologies gives companies a competitive advantage
in technological development (Rosier, 2022). Best practices indicate
that CEOs committed to innovation increase their investment in research
and support innovative initiatives (Loukil et al., 2020).
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Knowledge of scientific processes is also mentioned as an essential
CEO characteristic, as it fosters curiosity and a long-term vision of the
company. CEOs with STEM backgrounds can better evaluate and
manage real options in research projects (Alderman et al., 2022),
resulting in more remarkable originality and value of innovation (Song
et al., 2023).

Generating professional networks is critical for the success of
corporate science initiatives. CEOs who actively participate in technol-
ogy communities and start-ups facilitate knowledge integration and
encourage investment in research (Faleye et al., 2014). Finally, CEOs’
entrepreneurial capacity complements these characteristics, manifesting
in their ability to identify opportunities and generate new ideas. Ac-
cording to Keil et al. (2017), the CEO’s entrepreneurial orientation can
increase firm value, fostering a culture of innovation and improving
market performance (Luo et al., 2024).

In summary, a CEO’s transformational leadership and strategic
vision not only create a conducive environment for corporate science
but also lay the groundwork for other key actors, such as scientists, to
drive knowledge generation and collaboration within the organization.

Based on these insights, we propose the following sufficiency
hypothesis:

Hi: The combination of strategic vision (stratV), commitment to
innovation (engage), knowledge of the scientific process (sciPro),
professional networks (proNet), entrepreneurial traits (entreT), sci-
entific focus (sciFoc), technological experience (techEx), sustainable
motivations (motiv), and risk-taking ability (riskTk) in the CEO is
sufficient to achieve success in corporate science projects.

This sufficiency hypothesis is suitable in this context because the
characteristics outlined contribute to creating a favorable environment
for corporate science success without asserting that these are the only
characteristics that could lead to such success.

Open innovation and the scientist’s role in corporate science

The theoretical implications of open innovation theory highlight
how collaboration with internal and external scientists facilitates com-
panies in generating helpful knowledge for their strategies (Ottonicar
et al., 2020). This flow of knowledge, circulating within and outside the
organization, fosters the creation of strategic alliances that enhance
corporate science outcomes (Sa et al., 2023). Research on open inno-
vation has shown that integrating scientists into the innovation process
establishes a solid research agenda that optimizes the organizational
impact (Randhawa et al., 2016). Furthermore, incorporating scientists
into business strategies allows companies to better leverage external
knowledge, thereby increasing their competitiveness and sustainability
(Chesbrough & Appleyard, 2007).

The environment fostered by a CEO’s transformational leadership
enables scientists to work in a setting that values collaboration and
knowledge generation (Jiang & Chen 2018). This supportive environ-
ment is essential for scientists to contribute effectively to corporate
science success through open innovation, where the flow of internal and
external knowledge is harnessed for the organization’s benefit (Huang
et al., 2022).

In this context, corporate scientists possess vital characteristics for a
discovery process that is oriented toward business goals. First, their
alignment with organizational objectives drives scientific productivity.
For example, corporate models have been leveraged in the biomedical
field to foster teamwork (Valantine et al., 2014). Business strategy must
align with corporate science to overcome challenges and maximize
commercialization benefits (Zahra et al., 2018). This alignment en-
hances business innovation and sustainability, reinforcing the positive
impact of corporate science on organizational development.

Second, corporate scientists seek a balance between a project’s short-
and long-term goals, thereby contributing to the success of corporate
science (Wasowicz, 2021). This balance promotes short-term value
creation and long-term sustainable organizational growth and
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innovation.

The third relevant characteristic is scientists’ ability to seek practical
applications that translate research results into successful products,
processes, and services, thereby contributing to business innovation
(Herrera, 2020). Scientists must apply fundamental business strategy
concepts, define value propositions, and establish strategic collabora-
tions (Nguyen & Nguyen, 2020).

Finally, corporate scientists must balance the cost and efficiency of
corporate science projects. This is achieved by assessing the profitability
and feasibility of projects using performance indicators and risk
assessment methods such as discounted cash flows, Monte Carlo simu-
lations, and decision tree analysis (Serikov et al., 2020).

Based on these insights from open innovation theory, we propose the
following sufficiency hypothesis:

Hy: The combination of organizational alignment (orgAln), special-
ization (specia), management skills (manSci), and temporal
balancing capacity (dualTe) in scientists is sufficient to contribute to
the success of corporate science projects.

Scientists’ contributions establish a robust foundation for knowledge
within the organization, providing the groundwork that innovators
leverage to transform discoveries into marketable applications and
commercial success.

Knowledge appropriation and the innovator’s role in corporate science

Knowledge appropriation theory explains how innovators transform
knowledge into innovation. Collaborations between science and busi-
ness allow innovators to appropriate and apply this knowledge in a
company (Boehm & Hogan, 2013). Furthermore, appropriation is not
only an individual process but also requires social integration within the
organization to foster innovation (Romero-Rodriguez et al., 2020). This
integration process facilitates the generation of new ideas based on
science, transforming them into commercial applications that drive
organizational growth (Hislop, 2003; Wang & Chen, 2010).

The role of innovators in translating scientific knowledge into com-
mercial applications aligns with the strategic visions established by the
CEO (Teece, 2006). This alignment allows innovators to tailor their ef-
forts to organizational priorities and promote innovation in products
and services that reflect the growth and competitiveness goals outlined
by organizational leadership (Hensmans, 2022).

In this context, innovators can be distinguished on the basis of seven
key characteristics. The first is their ability to coordinate with scientists,
relying on structured and unstructured strategies that facilitate the
integration of the knowledge and skills needed for innovation (Isaeva
et al., 2024).

Another salient feature is empathy and alignment with scientists,
which strengthen collaboration. Empathy improves the understanding
and connection between team members and positively contributes to
performance (Keusters et al., 2024). Alignment ensures that work ob-
jectives and methods are synchronized and meet challenges coherently
(Keusters et al., 2024).

In addition, innovators are distinguished by their knowledge of the
market, which influences companies’ scientific research agendas, pro-
vides information on customer needs and trends, and guides the direc-
tion of research (Zahra et al., 2018). This knowledge allows companies
to adapt their scientific strategies to develop products and services that
respond to actual demand, thereby increasing the likelihood of com-
mercial success (Diaz Ruiz, 2022).

In summary, innovators act as translators between scientific dis-
coveries and commercial applications by applying their specialized
knowledge and interdisciplinary skills to convert technical concepts into
viable products. This involves engaging inventions beyond the technical
feasibility of commercialization (Vekinis, 2023). They must also un-
derstand intellectual property issues and regulations to protect their
innovation and secure a competitive advantage (Van Norman & Eisen-
kot, 2017).
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Based on knowledge appropriation theory, we propose the following
sufficiency hypothesis for the role of innovators in corporate science:

Hgs: The combination of bidirectional coordination (biCoor), oppor-
tunity focus (oppFoc), market orientation (markOr), research agenda
alignment (resAgn), knowledge transformation (knTran), internal
coordination (intCoo), and empathy (empath) in innovators is suf-
ficient to contribute to the success of corporate science projects.

The sufficiency of this configuration lies in how these characteristics
enable innovators to adapt knowledge to market needs, facilitate
collaboration between science and business, and respond to organiza-
tional demands without assuming that this is the only possible
configuration.

In summary, throughout the corporate science process, as described
by Zahra et al. (2018), transformational leadership theory (Bass, 1999),
open innovation theory (Chesbrough, 2003), and knowledge appropri-
ation theory (Nonaka, 1994) provide a cohesive framework for under-
standing how each key actor contributes to corporate science success.
Transformational leadership theory illustrates how, through strategic
vision and creative leadership, CEOs establish an environment that en-
ables knowledge discovery, transfer, and appropriation, ultimately
leading to technological advancements and fostering product and pro-
cess innovation (Friedman et al., 2016; Su et al., 2023). Open innovation
theory emphasizes the role of scientists in generating and integrating
internal and external knowledge, thereby facilitating collaborations that
strengthen the corporate science process and optimize organizational
outcomes (Randhawa et al., 2016; Sa et al., 2023). Finally, knowledge
appropriation theory highlights the role of innovators as essential
translators who bridge scientific knowledge with commercial applica-
tions, transforming discoveries into viable market solutions
(Romero-Rodriguez et al., 2020; Wang & Chen, 2010). Each actor’s
contribution, interlinked with others, forms a dynamic and interde-
pendent system in which leadership, knowledge generation, and
knowledge application propel corporate science forward.

Methodology
Design

The fsQCA method was employed to identify configurations of per-
sonal characteristics of CEOs, scientists, and innovators that contribute
to the success of corporate science in an emerging country with an un-
favorable research environment. The fsQCA method was selected
because it can handle the multidimensionality and uncertainty inherent
in the study data (Pavlackova et al., 2023).

The fsQCA approach is an appropriate methodology for analyzing
complex attribute configurations, as it allows the exploration of specific
combinations of factors—in this case, the characteristics of key
actors—that are sufficient to achieve success in corporate science rather
than identifying isolated individual factors. This is essential in studies
such as the present one, in which multiple combinations of character-
istics can lead to success, something that traditional regression and SEM
methods do not adequately address (Khedhaouria & Thurik, 2017).

Unlike regression or SEM, fsQCA allows for the analysis of multi-
causality and asymmetry, meaning that different combinations of con-
ditions can lead to the same outcome, a phenomenon known as
equifinality (Ding, 2022). This configurational approach is essential for
understanding how different sets of personal characteristics can
converge in achieving success, providing a comprehensive perspective
of multiple causality, in which each combination represents a unique
“causal recipe” for the desired outcome (Kopplin, 2023).

Additionally, fsQCA is particularly suitable for studies with small
sample sizes. Given that the sample size in this study was 56 cases,
fsQCA allowed for precise analysis without the extensive sample size
requirements of methods such as regression or SEM, which require
larger sample sizes to ensure statistical reliability (Tho, 2018).
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Finally, fsQCA facilitates the analysis of complex interactions among
multiple conditions, thus capturing specific configurations unique to
corporate science in emerging economies. This capability to handle
nonlinear and configurational interactions makes it a robust method for
this study, in which combinations reflecting the complexity of individual
characteristics and their alignment with organizational goals are
explored (Alsebai et al., 2022).

This methodological approach has been widely validated in the
literature, highlighting its ability to reveal complex causal configura-
tions in organizational contexts (e.g., Khedhaouria & Thurik, 2017;
Leppanen et al., 2023; van der Valk et al., 2016; Vergne & Depeyre,
2016). We anticipate that this will allow us to identify the combinations
of personal characteristics that are necessary and sufficient for the
success of corporate science projects in an emerging country’s business
environment.

Data

For the analysis, information was used from companies that have
benefited from research and innovation incentive programs in Peru,
specifically the National Innovation Program for Competitiveness and
Productivity (PNICP) and the National Innovation Program for Fisheries
and Aquaculture (PNIPA). Data on companies that benefited from Law
No. 30,309, which offers tax deductions to those developing R&D pro-
jects, were also included. A sample frame of 174 projects financed over
the last five years was constructed from these databases.

Given the scarcity of companies involved in corporate science pro-
jects in Peru, a purposive sampling approach was essential to ensure the
inclusion of relevant cases. This approach focused on identifying key
actors, primarily scientists and managers, engaged in projects deemed
successful according to the success criteria defined by public science
funding programs in Peru. This purposive sample, which comprised 93
potential participants, was selected to represent companies that have
demonstrated alignment with government policies and financial in-
centives for science-based initiatives, following similar practices in
fsQCA studies with small samples and constrained contexts. Fifty-six
responses to the questionnaire were received, representing a response
rate of 60.2%. The questionnaire was administered between February
and July 2024.

While targeted, the sampling strategy may present limitations in
terms of representativeness as it predominantly includes companies with
experience in accessing public funding or tax incentives. Consequently,
the study may not fully represent all firms with a potential interest in
corporate science, particularly those that lack resources or alignment
with government-supported programs. This focus on publicly funded or
incentivized firms could introduce selection bias, potentially limiting
the generalizability of the results to companies with less access to these
resources.

To mitigate non-response bias, several measures were implemented
to encourage participation and reduce the potential for bias, including
periodic reminders and personalized communications. With a 60.2%
response rate, efforts were made to maximize engagement; however, we
recognize that the limited response may still introduce partial response
bias. However, fsQCA is robust in settings with limited responses
because of its emphasis on data quality over quantity, allowing for the
extraction of meaningful causal configurations, even with incomplete
data (Pietraszek & Skrzypczak-Pietraszek, 2014). In fsQCA, data quality
is more critical than quantity (Hao et al., 2021; Kolossa & Kopp, 2018).
Thus, 56 cases were deemed suitable for the objectives of this study.

In conclusion, while fsSQCA and the quality of the collected data
support the validity of the findings, it is important to interpret the results
with an understanding of the potential representational limitations
stemming from the sample design and partial response.
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Variables and measurement

The variables were based on the results of the exploratory qualitative
research developed by Alvarez-Salazar and Bernal-Pérez (2023). We
highlight a set of variables (personal characteristics) that could deter-
mine the success of corporate science in Peru. Based on this and taking
the conceptual framework as a reference, definitions were proposed for
the variables analyzed. Table 1 presents the proposed definitions of
CEOs, scientists, and innovators.

All of these characteristics behave as latent variables and are re-
flected in specific behaviors. Considering the conceptual framework, an
instrument was proposed to collect behaviors that demonstrate the
presence of these latent variables (Sarstedt et al., 2017) and to identify
the existence of outcomes in corporate science (Zahra et al., 2018).
Given the sample size, applying factor analysis was impossible; there-
fore, we used PLS-SEM (Alvarez-Salazar & Seclen-Luna, 2023). The in-
strument consisted of 76 observable variables measured using a
five-point Likert scale. Researchers and managers rated their level of

Table 1
Definition of variables.
Actor Feature Definition
CEO Strategic vision Ability to lead innovation aligned with
corporate strategy, taking advantage of
market opportunities and adapting to
changes.
Engagement Encourages innovation and actively supports

technological development in the company.

Scientific process Understanding the scientific process, its

knowledge continuous updating, and its ability to identify
innovative opportunities.

Professional Ability to use professional networks to foster

networks collaboration and access resources.

Entrepreneurial trait Ability to innovate, see beyond day-to-day
operations, and seize opportunities that

emerge from corporate science.

Scientific focus
Technological
expertise

Motivations
Risk-taking

Focus on science and research for innovation.
Experience and knowledge in technological
areas, applying innovative strategies in the
company’s development.

Focus on sustainability and long-term impact.
Ability to make risky decisions based on
knowledge, facing challenges in a calculated
manner.

Scientist Organizational The degree to which they align their research
alignment with organizational objectives and strategies.
Specialization Level of expertise and ability to provide
innovative, high-value solutions.

Managing scientist Ability to manage projects and communicate
findings.

Dual temporality Ability to balance projects with immediate
results and long-term benefits.

Innovator  Bi-directional Ability to communicate and collaborate with

coordination
Opportunity focus

Market-oriented

Research agenda

R&D, managers, and business leaders.
Proactively identifying market problems and
solutions and seeking new opportunities from
corporate science.

Ability to develop products with market
potential, anticipating and responding to their
needs.

Orientation toward research projects aligned

orientation with the business, taking risks to satisfy the
market.

Knowledge Ability to adapt scientific knowledge to

transformation practical and relevant applications and

Internal coordination

Empathy

communicate it in the business environment.
Ability to translate research into
understandable concepts, fostering
collaboration between science and business.
Understanding and empathy toward
scientists, facilitating collaboration and joint
exploration of research topics.

Own elaboration based on Alvarez-Salazar and Bernal-Pérez (2023).
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agreement with statements reflecting desired personal characteristics
(20 latent variables) and conditions reflecting corporate science success
(one latent variable). Following the guidelines of Hair et al. (2017), the
instrument was evaluated, discarding five observable variables and
ensuring that reliability and validity criteria were met for measuring
latent variables in all cases. Appendix A presents the assessment of the
validity and reliability of the instrument.

Procedure

Data on the personal characteristics of corporate science actors and
the results of corporate science projects were obtained from PLS-SEM
application estimates and standardized values, with mean zero and
standard deviation one. These data were calibrated following the
guidelines proposed by Dusa (2018). Ragin (2023) indicated that cali-
bration accuracy is essential for analysis validity. Thus, the 10th
percentile was used as the exclusion criterion, making it possible to
identify cases with low membership in each set. This approach is rele-
vant for effectively discriminating cases at the lower extremes of the
distribution (Schneider & Wagemann, 2012). The crossover point was
set slightly below the 50th percentile to avoid ambiguous values close to
0.5, which could hinder the interpretation of the results (Dusa, 2018).
This adjustment ensured that cases close to the crossover point were
classified more clearly, thereby reducing the uncertainty associated with
intermediate membership values. The median is a common reference
point in calibration because it represents a central value in the distri-
bution and allows for balanced calibration (Schneider & Wagemann,
2012). Finally, the 90th percentile was taken as the inclusion point, a
threshold used to identify cases with high membership in the set, that is,
those that ultimately fulfilled the condition. Selection of the 90th
percentile ensured that only the most representative cases of the phe-
nomenon under study were classified as full members of the set, which
increased the precision and significance of the results obtained
(Schneider & Wagemann, 2012).

Calibrated data identified the characteristics necessary for successful
corporate science. The tool used for this analysis was the QCA package in
R (Dusa, 2024). Features sufficient for corporate science success were
evaluated using the same package in R. This analysis identified specific
combinations of features that guaranteed the outcome and provided
insight into possible causal configurations (Ragin, 2023).

The truth table is a central component of fsQCA. It shows all possible
combinations of conditions and the number of cases corresponding to
each combination, thereby facilitating the identification of robust causal
configurations (Rihoux & Ragin, 2009). Following standard methodo-
logical recommendations, an inclusion threshold of 0.8 was set to
determine which combinations were sufficient for the outcome (Ragin,
2023).

In addition, a Boolean logic-based minimization was performed to
simplify the combinations of the features, which allowed the identifi-
cation of the essential configurations that explain the outcome (Ragin,
2014). Thus, complex, intermediate, and parsimonious solutions were
identified, providing a comprehensive view of the causal configurations
(Schneider & Wagemann, 2012).

Finally, robustness tests were conducted to validate the results,
including sensitivity analysis at different consistency thresholds. Despite
some inherent limitations of the fSQCA method, the results are valid and
reliable, providing insight into the causal configurations in Peru’s
corporate science.

Results
Sample description
The study sample was characterized by a preponderance of scientists

(80.4%) over managers (19.6%). There was a higher representation in
engineering and technology fields (46.4%), followed by social sciences
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(35.7%) and natural sciences. The participants’ degree of experience
varied, with 35.7% having more than 10 years of experience, suggesting
a solid knowledge base and practice in the field.

Regarding education, 39.3% had a master’s degree and 30.4% had a
doctorate, indicating high academic training. Most participants (82.1%)
had worked on one to five projects, suggesting familiarity with the
research process. The size of the projects was diverse, with the majority
(39.3%) being less than US$10,000, reflecting funding limitations in the
Peruvian context.

Data calibration

By setting the exclusion threshold at the 10th percentile, the cross-
over point at the median, and the inclusion threshold at the 90th
percentile, it was possible to correctly classify the cases under study and
identify those with low, moderate, and high membership for several key
characteristics (see Appendix B).

Calibration ensures that the data accurately reflect the degree of
membership of each case, eliminating ambiguities and providing clarity
in classification. This allows for reliable analysis tailored to different
data distributions (Dusa, 2018). The identification of cases with low,
moderate, and high membership levels demonstrated the effectiveness
of the calibration process. As Schneider and Wagemann (2012) argued,
the absence of cases with high membership in specific features suggests
that these are not individual conditions necessary for successful corpo-
rate science but may be in combination with sufficient conditions. The
predominance of moderate membership indicates greater complexity
and diversity in the routes to success, underscoring the importance of
assessing multiple characteristics to identify practical causal
configurations.

Truth tables

Truth tables for CEOs, scientists, and innovators reveal various
combinations of personal characteristics and their relationships with
success in corporate science in Peru (see Appendix C). Many combina-
tions had only one associated case, suggesting limited representative-
ness and high variability in emerging ecosystems, possibly because of
the small sample size. However, the analysis in this exploratory study is
still informative (Schneider & Wagemann, 2012). Despite the limited
number of cases per combination, the configuration provided essential
insight into corporate science in emerging systems.

On the other hand, combinations with high consistency (incl. > 0.80)
and low proportional reduction of inconsistency (PRI < 0.75) suggest
that certain sets of conditions tend to lead to success (Dusa, 2024). The
combination of all conditions indicates that multiple simultaneous
characteristics could be sufficient for the success of corporate science
projects in Peru. Thus, the variability in combinations reflects the di-
versity of actor characteristics in the Peruvian ecosystem, and each
unique combination may merit additional attention.

Analyzing the truth tables allows us to identify the conditions that,
when present together, create an environment conducive to success.
They show that the characteristics of CEOs (12 cases; incl. = 0.87; PRI =
0.77), scientists (16 cases; incl. = 0.84; PRI = 0.71), and innovators (20
cases; incl. = 0.88; PRI = 0.76) were sufficient for the success of
corporate science in Peru. The total absence of these conditions also
highlights that these projects tend to fail (CEOs, four cases; scientists, 14
cases; and innovators, eight cases). Although many configurations have
only one case (CEOs, 24; scientists, five; innovators, 14), this un-
derscores the importance of exploring and documenting these configu-
rations to better understand the complete picture. The following sections
discuss the necessity and sufficiency of the configurations identified in
the empirical data.
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Necessity and sufficiency analysis

The necessity and sufficiency analysis (Table 2) for CEOs, scientists,
and innovators shows that no individual condition achieves a necessity
consistency greater than 0.80 (Schneider & Wagemann, 2012), indi-
cating that no characteristic is strictly necessary for successful corporate
science (Ragin, 2014). For CEOs, knowledge of the scientific process
(0.74) and scientific approach (0.75) are essential but insufficient.
Specialization (0.78) and scientific project management (0.69) pre-
sented high values but were also not necessary conditions. For in-
novators, empathy (0.83) comes closest to being necessary but is also
insufficient.

When applying a sufficiency threshold of a consistency of 0.80, no
individual CEO characteristic reached this level. Strategic vision,
commitment, professional networks, entrepreneurship, and risk-taking
show sufficient consistency of 0.72, indicating that these conditions
can contribute to success in combination with others. Among scientists,
organizational alignment, specialization, scientific project management,
and temporal duality showed values close to the threshold, with the
highest being 0.75 and 0.74. These conditions may be part of a sufficient
causal configuration (Ragin, 2014).

Several innovator characteristics reached adequate sufficiency
levels. Bidirectional coordination, opportunity orientation, market
orientation, knowledge transformation, internal coordination, and
empathy showed sufficient consistencies between 0.74 and 0.83. These
conditions can contribute significantly to success (Schneider & Wage-
mann, 2012).

As combinations of conditions can provide a more complete picture
of success, a counterfactual analysis using parsimonious and interme-
diate solutions is required (Schneider & Wagemann, 2012). This
approach identifies simplified and balanced causal configurations,
providing a better basis for understanding the underlying dynamics and
designing strategies for developing corporate science in emerging
contexts.

Complex solutions

In fsQCA, identifying complex configurations is fundamental for
understanding the multiple paths that can lead to success in different
contexts. The following section presents the complex solutions for CEOs,
scientists, and innovators, highlighting combinations of sufficient con-
ditions for corporate science success in Peru (see Appendix D). Robust
configurations were selected, eliminating those with fewer than three
cases, sufficient consistency of less than 0.80, and proportional incon-
sistency reduction of more than 0.75, as recommended by Misangyi and
Acharya (2014).

For CEOs, 23 possible configurations were identified. The minimized
complex solution for CEOs shows combinations of sufficient conditions
for the success of corporate science in Peru. The identified configura-
tions present the metrics of consistency, PRI, coverage, and several cases
that support their relevance. The combination of all conditions (strategic
vision, commitment, knowledge of the scientific process, professional
networks, entrepreneurial capacity, scientific approach, motivation, and
risk-taking) showed high consistency and adequate coverage. This sug-
gests that a holistic approach in which the CEO leads innovation aligned
with corporate strategy, understands the scientific process, utilizes
professional networks, and innovates by taking informed risks is effec-
tive for the success of corporate science.

Another configuration with high consistency includes the absence of
a strategic vision and commitment but with knowledge of the scientific
process, professional networks, entrepreneurship, technological exper-
tise, and motivation. This indicates that in some contexts, professional
networks and motivation can compensate for the need for a clear vision
and strategic commitment. The third configuration shows that profes-
sional networks, entrepreneurial ability, scientific focus, technological
expertise, motivation, and risk taking can compensate for the absence of
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Table 2
Need and sufficiency analysis.
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Actor Feature Needs Analysis Sufficiency Analysis
incIN RoN covN inclS PRI covS covU
CEO stratV 0.69 0.78 0.72 0.72 0.57 0.69 0.00
engage 0.72 0.77 0.72 0.72 0.56 0.72 0.01
sciPro 0.74 0.72 0.69 0.69 0.54 0.74 0.00
proNet 0.67 0.79 0.72 0.72 0.54 0.67 0.00
entreT 0.74 0.76 0.72 0.72 0.55 0.74 0.02
sciFoc 0.75 0.74 0.71 0.71 0.56 0.75 0.01
techEx 0.71 0.72 0.68 0.68 0.50 0.71 0.00
motiv 0.70 0.77 0.71 0.71 0.55 0.70 0.00
riskTk 0.74 0.76 0.72 0.72 0.55 0.74 0.00
Scientist orgAln 0.70 0.82 0.76 0.76 0.62 0.70 0.01
specia 0.78 0.77 0.74 0.74 0.60 0.78 0.07
manSci 0.69 0.78 0.71 0.71 0.55 0.69 0.02
dualTe 0.68 0.81 0.74 0.74 0.59 0.68 0.01
Innovator biCoor 0.75 0.79 0.75 0.75 0.59 0.75 0.02
oppFoc 0.73 0.73 0.69 0.69 0.50 0.73 0.00
markOr 0.75 0.79 0.75 0.75 0.58 0.75 0.01
resAgn 0.77 0.79 0.76 0.76 0.60 0.77 0.00
knTran 0.74 0.82 0.77 0.77 0.62 0.74 0.01
intCoo 0.76 0.83 0.79 0.79 0.66 0.76 0.00
empath 0.83 0.73 0.74 0.74 0.60 0.83 0.01

Note: incIN = consistency of need; RoN = relevance of need; covN = coverage of need; inclS = consistency of sufficiency; PRI = proportional reduction of incon-

sistency; covS = coverage of sufficiency; covU = single coverage.

strategic vision and commitment. CEOs can overcome their lack of
vision and commitment through a solid professional network and sci-
entific approach. Finally, another configuration with high consistency
includes a scientific approach without a strategic vision, commitment,
professional networks, entrepreneurship, technological expertise,
motivation, or risk-taking. This highlights that in some contexts, a solid
scientific approach may be sufficient, even without the multiple condi-
tions generally associated with success.

The results of the scientists’ analysis revealed multiple configura-
tions that contributed to the success of corporate science, with 71% of
cases included in the reported configurations. This allowed us to identify
the trends and patterns that highlighted the importance of various
conditions in different combinations. The combination of organizational
alignment and science project management stands out, with high con-
sistency and adequate coverage. This suggests that scientists who align
their research with organizational goals and effectively manage their
projects are more likely to achieve success. Organizational alignment
facilitates the integration of science into corporate strategy, improving
research impact, whereas effective project management improves the
communication of findings and the application of management
concepts.

Another relevant configuration is the combination of organizational
alignment and the absence of temporal duality. This suggests that sci-
entists who align their research with organizational goals but do not
need to balance projects with different time horizons may still be suc-
cessful. The absence of temporal duality may indicate a greater focus on
short- or long-term projects, allowing for more in-depth research
without the pressure to balance multiple temporal priorities. However,
specialization combined with the absence of scientific project manage-
ment capability shows high consistency and sufficient coverage. This
indicates that specializing in a specific area may be more beneficial than
managing multiple projects. Specialization allows for in-depth knowl-
edge in a particular field, leading to higher-value innovations, which
suggests that project management should fall to actors other than sci-
entists. This facilitates a greater focus on research.

Another combination of specialization and temporal duality man-
agement suggests that scientists who balance projects with immediate
results and long-term benefits may have an advantage. Managing tem-
poral duality allows scientists to integrate continuous innovation with
short-term results while pursuing more profound results when dealing
with developments that require more R&D effort. Finally, the

combination of a lack of specialization and the ability to manage tem-
poral duality may be offset by a scientist’s managerial capabilities. This
suggests that some scientists can achieve success by effectively man-
aging projects without the need for deep specialization and without the
complexity of balancing projects with different time horizons. Thus,
effective project management may be essential for scientists in more
general environments, allowing for rapid adaptation to diverse demands
and opportunities.

The analysis reveals that no single configuration of scientific char-
acteristics guarantees success in corporate science. The diversity of
successful combinations suggests that multiple routes can lead to suc-
cess, depending on the context and strengths of the scientists. These
configurations underscore the importance of organizational alignment,
specialization, and project management, suggesting that different stra-
tegies may be equally valid.

The complex solution for innovators includes 79% of the cases,
indicating better representativeness than for CEOs and scientists.
Several combinations of conditions have been identified as determinants
of success in corporate science. The first configuration highlights the
importance of two-way coordination, orientation on the research
agenda, internal coordination, empathy, and a lack of focus on oppor-
tunities. This suggests that efficient communication and collaboration
among scientists, managers, and business leaders, aligned with organi-
zational goals and empathy for scientists, is critical for success, even
without proactivity focused on market opportunities.

The second configuration emphasizes opportunities, research agenda
orientation, knowledge transformation, internal coordination, and
empathy. Innovators who identify market problems and solutions,
translate research into practical applications, and effectively collaborate
with scientists tend to be successful. Another relevant configuration is a
combination of market orientation, research agenda orientation,
knowledge transformation, internal coordination, and empathy. Devel-
oping products with market potential and adapting scientific knowledge
to relevant applications while collaborating internally and maintaining
empathy for scientists is critical.

An additional configuration shows that empathy is sufficient for
success, even without opportunity focus, market orientation, research
agenda, knowledge transformation, or internal coordination. This in-
dicates that scientists’ empathy can compensate for a lack of other
conditions. A final configuration, an alternative to the previous one,
combines a focus on opportunities, market orientation, and research
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agenda orientation with the absence of knowledge transformation and
internal coordination but with the presence of empathy. This suggests
that a proactive focus on market opportunities aligned with research
agenda orientation and empathy may be sufficient for success without
needing knowledge transformation or internal coordination.

The analysis of complex solutions reveals multiple combinations of
conditions that can lead to success in corporate science. The diversity of
successful configurations underlines the importance of flexibility,
adaptability, and a combination of different capabilities and ap-
proaches. However, analysis of the core and peripheral configurations is
necessary for a deeper understanding. This approach allows the identi-
fication of simplified and balanced causal configurations, providing a
better basis for understanding the dynamics underlying the develop-
ment of corporate science in emerging contexts.

Central and peripheral conditions

The analysis of the core and peripheral conditions in corporate sci-
ence projects allows us to identify the CEO characteristics that lead to
success. Table 3 presents the results obtained.

Analysis of the seven identified solutions highlights the various
combinations of conditions for success in corporate science. In Solution
1, the CEO’s scientific orientation is central, while strategic vision is
secondary, suggesting that a focus on science may be sufficient for
project success. Solution 2 emphasizes CEO involvement supported by
strategic vision and scientific knowledge as fundamental elements. So-
lution 3 emphasizes the importance of professional networks, techno-
logical expertise, and risk-taking, whereas strategic vision and scientific
knowledge are less relevant. In Solution 4, professional networks,
entrepreneurship, and risk-taking are central. Solution 5 emphasizes
proactive leadership with a solid scientific and technological base. So-
lution 6 combines the willingness to take risks, a scientific approach, and
an entrepreneurial attitude, highlighting the CEO’s involvement.
Finally, Solution 7 shows that professional networks, entrepreneurial
skills, and technological expertise are essential, while motivation and
scientific knowledge are secondary.

In summary, the evaluation of Hypothesis 1 indicates that not all
proposed conditions are simultaneously required to achieve success in
corporate science projects. Instead, success can be achieved through
various partial combinations of sufficient conditions. CEO involvement,
professional networks, entrepreneurial traits, technological expertise,
and risk taking emerged as the most important and recurrent factors
across configurations, whereas motivation appeared to be a comple-
mentary but not essential element. Therefore, this hypothesis is partially
supported, as different combinations of some of the proposed conditions
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are sufficient for success without necessitating their simultaneous
presence.

Regarding scientists’ core and peripheral conditions (Table 4), the
solutions reveal different combinations of success in corporate science.
In Solution 1, organizational alignment and specialization are central
conditions, suggesting that success depends on the alignment of research
with organizational goals and a high level of specialization. Solution 2
highlights the centrality of specialization and the ability to manage
temporal duality. At the same time, project management is peripheral,
and organizational alignment is irrelevant, indicating that combining
specialization with the ability to achieve both short- and long-term re-
sults is critical. In Solution 3, organizational alignment and the ability to
manage temporal duality are sufficient for success, regardless of
specialization or project management. Solution 4 emphasizes the
importance of organizational alignment and management of temporal
duality, complemented by project management skills, with specializa-
tion being irrelevant.

The evaluation of H2 shows that different configurations of condi-
tions are sufficient for success in corporate science projects without
requiring the simultaneous presence of all proposed conditions. Orga-
nizational alignment and temporal balancing capacity have emerged as
the most important and recurrent conditions, suggesting that success
largely depends on aligning research with organizational goals and
effectively managing both short- and long-term objectives. Specializa-
tion and management skills are relevant in some configurations but are

Table 4

Central and Peripheral Conditions of Scientists.
Variable Solution1  Solution2  Solution3  Solution 4
orgAln [} ([ ]
manSci . .
dualTe [ [ ] [
specia [ ) [ )
Consistency 0.85 0.81 0.80 0.80
PRI 0.64 0.47 0.66 0.58
Raw Coverage 0.38 0.32 0.60 0.45
Unique Coverage 0.01 0.02 0.02 0.07
Overall Solution 0.82

Consistency

Overall Solution Coverage 0.12

Note: (@) Indicates that the condition is present and central to the configuration;
(o) Indicates that the condition is present but not central to the configuration;
() Indicates that the condition is absent and central to the configuration; ()
Indicates that the condition is lacking but not central to the configuration.

Table 3

Central and Peripheral Conditions of CEOs.
Feature Solution 1 Solution 2 Solution 3 Solution 4 Solution 5 Solution 6 Solution 7
stratV’ ® . 02 .
engage ) ) )
sciPro . 2 . . . .
proNet [ [ ] [ ]
entreT [ ] [ J [ ] [ J
sciFoc () () ()
techEx [ ] [ ) [ )
motiv . .
riskTk [ o o
Consistency 0.816 0.803 0.814 0.842 0.846 0.835 0.822
PRI 0.547 0.665 0.477 0.722 0.728 0.706 0.695
Raw Coverage 0.431 0.51 0.298 0.477 0.522 0.525 0.519
Unique Coverage 0.022 0.034 0.004 0.005 0.012 0.009 0
Overall Solution Consistency 0.825
Overall Solution Coverage 0.469

Note: (@) Indicates that the condition is present and central to the configuration; (e) Indicates that the condition is present but not central to the configuration; ()
Indicates that the condition is absent and central to the configuration; () Indicates that the condition is lacking but not central to the configuration.
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not indispensable. Thus, the hypothesis is partially supported because
various combinations of some of the proposed conditions are sufficient
to achieve success.

For innovators, an analysis of central and peripheral conditions re-
veals specific configurations that lead to success in corporate science
(Table 5). In Solution 1, a proactive approach to identifying opportu-
nities and finding solutions is central. At the same time, two-way coor-
dination is irrelevant, suggesting that proactivity may be sufficient to
achieve success without intense collaboration. In Solution 2, knowledge
transformation, internal coordination, and empathy are central. The
presence of a focus on opportunities, although not central, indicates that
the ability to adapt scientific knowledge and communicate it effectively,
together with empathy and internal coordination, are decisive factors
for success, as they facilitate collaboration and practical implementation
of innovations.

In Solution 3, research agenda orientation and internal coordination
are central conditions, whereas bidirectionality and empathy are irrel-
evant. This implies that aligning research projects with business needs
and coordinating internally are sufficient to ensure success without
requiring specialization or intensive project management. In Solution 4,
knowledge transformation, internal coordination, and empathy are
again central, while opportunity focus, market orientation, and a
research agenda are present but not central. This suggests that the ability
to identify market opportunities and target research complements
project success along with the core capabilities of knowledge trans-
formation and empathy.

The fsQCA analysis shows that while successful combinations of
conditions vary, knowledge transformation, internal coordination, and
empathy consistently emerge as central to success in innovation-driven
corporate science. These conditions underscore the importance of
adapting scientific knowledge to practical applications and fostering
collaboration within organizations. In contrast, conditions such as
market orientation and opportunity focus are context-dependent and not
essential for every configuration. Thus, the evaluation of H3 indicates
that the hypothesis is partially supported, as various combinations of
some of the proposed conditions are sufficient for success without
requiring their simultaneous presence.

General analysis of central and peripheral conditions

Analyzing the central and peripheral conditions for CEOs, scientists,
and innovators reveals the critical factors that drive the success of

Table 5
Central and peripheral conditions of innovators.
Variable Solution Solution Solution Solution Solution
1 2 3 4 5
biCoor ® ®
oppFoc [ ] .
markOr . .
resAgn .
knTran [ ] [
intCoo [ J [ ]
empath [ ] [ J [ J
Consistency 0.76 0.80 0.83 0.81 0.83
PRI 0.47 0.64 0.62 0.66 0.70
Raw Coverage 0.39 0.42 0.36 0.69 0.65
Unique Coverage 0.04 0.04 0.01 0.02 0.01
Overall Solution 0.80
Consistency
Overall Solution 0.50
Coverage

Note: (@) Indicates that the condition is present and central to the configuration;
(e) Indicates that the condition is present but not central to the configuration;
(®) Indicates that the condition is absent and central to the configuration; ()
Indicates that the condition is lacking but not central to the configuration.
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corporate science projects when strategically combined. CEOs
contribute through active involvement, entrepreneurial traits, and sci-
entific focus, guiding the organization toward new opportunities and
fostering evidence-based decision-making. Scientists, in turn, add value
through organizational alignment and their capacity to manage tem-
poral duality, ensuring that research initiatives are integrated with
corporate strategy and balancing immediate outcomes with long-term
impacts. In contrast, innovators excel in knowledge transformation, in-
ternal coordination, and empathy, facilitating effective collaboration
and the practical application of scientific advances.

Together, these conditions create a cohesive environment that pro-
motes innovation, aligns strategic objectives, and manages time effec-
tively, allowing for the seamless implementation of new ideas through
strong communication and collaboration. This systemic approach
demonstrates that success in corporate science projects is not attribut-
able to a single characteristic but, rather, to a dynamic interplay of
conditions that vary depending on the context and unique contributions
of each actor involved.

Furthermore, the analysis partially confirms the hypotheses
regarding the combination of the personal characteristics of CEOs, sci-
entists, and innovators. Although each hypothesis proposed that a spe-
cific combination of conditions is sufficient for success, the findings
reveal that different partial combinations of these conditions can also be
effective. This partial confirmation highlights the flexibility and adapt-
ability required in corporate science projects, where success can be
achieved through multiple pathways, depending on the context.

Discussion

The fsQCA results reveal a complex interplay of the characteristics
that contribute to corporate science success. Existing literature high-
lights the traits of CEOs, scientists, and innovators that foster this suc-
cess. Alvarez-Salazar and Bernal-Perez (2023) identify the attributes
that scientists and managers value in cultivating an environment
conducive to corporate science, directly linking these to positive out-
comes. However, our analysis indicates that no single attribute gua-
rantees success. Instead, success emerges from a combination of
interconnected factors.

For CEOs, our findings align with transformational leadership the-
ory. Bass (1999) posits that leaders induce change by aligning individual
goals with broader organizational objectives. In our study, this align-
ment becomes evident as CEOs incorporate scientific knowledge into
their corporate strategies, creating favorable environments for tech-
nology adoption and professional networks. These elements enhance the
effectiveness of R&D projects and clarify decision-making under un-
certain conditions (Loukil et al., 2020; Rao et al., 2024). Rather than
relying on a singular trait, CEOs blend strategic vision, networks, and an
entrepreneurial mindset to adapt to competitive contexts (Chen et al.,
2014; Zuraik & Kelly, 2019). Their ability to integrate these factors
rather than depending on one quality underpins their effectiveness.

For scientists, organizational alignment and collaboration are crit-
ical. Open innovation theory stresses how integrating internal and
external knowledge strengthens strategic alliances and improves
research outcomes (Ottonicar et al., 2020; Sa et al., 2023). Such
collaboration aligns research with organizational goals (Carter et al.,
2019) and facilitates continuous knowledge exchange, thus benefiting
the organization. Our findings underscore the role of temporal dual-
ity—balancing short- and long-term projects—as a condition for success.
Scientists who can deliver immediate outcomes while sustaining
long-term research efforts enhance their value to organizations, echoing
Wasowicz’s (2021) conclusions.

Collaboration, alignment, and effective time management enable
scientists to have immediate and long-term impacts. This approach,
informed by open innovation principles, enhances companies’ ability to
leverage knowledge and ensure sustainable growth (Chesbrough &
Appleyard, 2007).
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Empathy and organizational alignment emerge as the central factors
for innovators. Knowledge appropriation theory explains how in-
novators transform scientific knowledge into commercial applications.
This transformation, as Boehm and Hogan (2013) describe, requires not
only individual effort but also social integration within the organization,
a process confirmed by our findings. As noted by Keusters et al. (2024),
empathy fosters team cohesion and facilitates knowledge application.
When combined with organizational alignment, empathy strengthens
innovative capacities and amplifies their impact within the company.

Another essential feature of innovators is their effective coordination
with scientists and other key actors. According to knowledge appropri-
ation theory, innovators act as intermediaries between scientific dis-
coveries and commercial applications, relying on their capacity to
manage smooth, bidirectional coordination within the organization
(Isaeva et al., 2024). Our findings indicate that successful configurations
integrate both structured and informal coordination strategies, effec-
tively applying the knowledge and skills necessary for innovation.

Variations in market focus, research agendas, and organizational
alignment suggest that no single strategy guarantees success for in-
novators. In some cases, proactive market identification is the key,
whereas research or market orientation may take precedence in others.
This adaptability allows innovators to tailor their strategies to a com-
pany’s needs and environment (Zahra et al., 2018).

Ultimately, innovators excel at transforming knowledge into com-
mercial innovations, fostering empathy, ensuring coordination, and
aligning themselves with organizational goals. This integrated
approach, grounded in knowledge appropriation theory, creates an
environment in which innovation can flourish. Our findings demon-
strate that success does not hinge on any single trait but arises from a
combination of coordination, empathy, and adaptability to corporate
dynamics.

Theoretical implications

Our results show that success in corporate science does not depend
on a single trait of key actors—CEOs, scientists, and innovators—but,
rather, arises from the interaction of multiple factors. This approach
aims to identify the predominant characteristics of each actor, sug-
gesting that the ability to combine skills and adapt to the context is
decisive.

Regarding CEOs, this research confirms the principles of trans-
formational leadership (Bass, 1999), showing that these leaders bring
about change by aligning organizational goals with individual interests
and successfully integrating scientific knowledge into business strate-
gies. In addition, our findings suggest that, particularly in an emerging
context such as Peru, transformational leadership requires adaptability
to local limitations, such as low R&D investment and limited collabo-
ration with academic sectors. In a context such as Peru, where the sci-
ence, technology, and innovation (STI) system is still developing and
collaboration between academia and industry is limited (Borda-Rivera &
Ortega-Paredes, 2021), the ability to create a favorable environment for
technology adoption and the development of professional networks is
particularly relevant.

Our study extends transformational leadership theory by indicating
that effective CEOs in emerging economies must not only align goals but
also build robust external networks and integrate scientific knowledge
flexibly into business strategies. Despite low investment in R&D
(Turpo-Gebera et al., 2021), CEOs who combine strategic vision with an
entrepreneurial mindset and strong networks can drive corporate sci-
ence projects, even in environments with institutional constraints and
technological dependence, such as Peru. Thus, a transformational leader
in these settings must possess strategic vision capable of inspiring teams
and continuously adjusting to local institutional challenges, thereby
broadening Bass’s (1999) theory.

For scientists, open innovation theory provides a framework for
understanding how collaboration and the integration of internal and
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external knowledge foster success in corporate science. Our findings
confirm the core principle of open innovation: Collaboration between
internal and external actors enhances strategic alliances and improves
research outcomes (Chesbrough, 2003). However, the study reveals that
scientists in resource-limited settings, such as Peru, must navigate a
“temporal duality” to maximize both short-term and long-term impacts.
This complexity goes beyond traditional open innovation principles and
suggests that scientists must achieve short-term outcomes to meet im-
mediate organizational demands while also pursuing long-term research
goals for sustainable growth.

In still-developing STI systems, such as in Peru, in which public
policies could be more effective and interactions between academia and
business are scarce (Quispe et al., 2023), our findings highlight the
importance of scientists managing temporal duality and balancing short-
and long-term project demands. This adaptation challenges the theory’s
assumption that collaboration alone is sufficient, extending its applica-
tion by illustrating that in contexts with limited resources, scientists
must adapt open innovation principles to simultaneously drive imme-
diate and sustainable results. This study offers empirical evidence of
how, despite significant challenges, corporate science in Peru is begin-
ning to establish itself as a driver of innovation (Sagasti, 2021).

The results expand knowledge appropriation theory for innovators
(Boehm & Hogan, 2013), confirming that these actors serve as crucial
translators of scientific knowledge into commercial applications. How-
ever, our study reveals that the appropriation process in a context such
as Peru involves more than individual effort; it also requires empathy
and organizational alignment to effectively integrate knowledge within
the company. In addition to the technical capacity to adapt knowledge,
our findings underscore empathy as essential for aligning scientific
knowledge with organizational goals, especially in cases in which sci-
entific advances may appear distant from immediate commercial ob-
jectives. This relational dimension of empathy and social integration
was not deeply explored in the original knowledge appropriation theory
but is central in emerging economies, in which resistance to new tech-
nology is common (Seclen-Luna & Alvarez-Salazar, 2021). In such en-
vironments, innovators benefit from the relational skills that enhance
social cohesion and encourage the adoption of new knowledge.

In developing STI ecosystems, such as Peru, in which companies
often resist adopting new technologies (Seclen-Luna & Alvarez-Salazar,
2021), empathy emerges as a key element in fostering team cohesion
and facilitating the application of knowledge. Thus, this study expands
the theory by indicating that empathy and alignment within organiza-
tional goals play pivotal roles in the knowledge appropriation process,
especially in contexts in which scientific knowledge may appear distant
from immediate commercial aims. The flexibility of innovators in
adjusting their strategies to market demands or research priorities is
crucial in this environment with technological and financial limitations.

In Peru, where financial and technological constraints are signifi-
cant, innovators must manage social integration effectively in addition
to the original theory of knowledge appropriation, which suggests that
in emerging economies, relational and coordination skills are central to
achieving successful outcomes. This study shows that innovators who
coordinate effectively with other key actors and align their strategies
with organizational goals can overcome barriers and generate successful
innovations, even in challenging contexts such as Peru.

Practical implications

The findings of this study suggest practical steps to strengthen
corporate science in emerging contexts. Managers should prioritize
building leadership that actively integrates scientific knowledge into
business strategy and fosters an environment in which technology
adoption and collaboration are valued. In contexts such as Peru, where
the STI system is in its early stages, training programs that improve
empathy and collaboration among CEOs, scientists, and innovators are
essential (Keusters et al., 2024). These programs should include
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rotations across departments so that leaders and scientists can better
understand each other’s goals and challenges, promote shared per-
spectives, and strengthen teamwork.

Companies should deepen their focus on market-oriented strategies
to align their innovation efforts with real demand. Thus, innovation
teams should regularly review market trends and adjust R&D projects to
match their current needs and enhance their potential for commercial
success (Zahra et al., 2018). Flexibility should also be built into STI
project management to allow companies to quickly shift their priorities
based on new opportunities or changing conditions (Rao et al., 2024).

Networking is another priority. Companies should actively support
internal and external professional networks to strengthen their knowl-
edge exchange, resource sharing, and access to technology. Collabo-
rating with academic institutions, other companies, and government
agencies is particularly useful in resource-limited settings because it
keeps new ideas and technologies circulating (Faleye et al., 2014).
Long-term partnerships with universities could bring academic re-
searchers into strategic projects, and structured mentorship programs
between managers and scientists could improve knowledge sharing and
team cohesion.

For CEOs, continuous training in scientific methods is also key.
Leaders require a firm grasp of the research and development (R&D)
process, from early investment decisions to knowledge application. This
will help them make strategic decisions that align with scientific prog-
ress and better integrate science-based projects into the company’s
overall goals (Loukil & Yousfi, 2022). Such training can encourage
leaders to view R&D as a valuable long-term investment that moves
beyond short-term priorities.

Policymakers also played a crucial role. To support smaller or newer
companies in adopting corporate science, they should offer fiscal in-
centives tailored to these companies’ realities. A tiered fiscal program
can reward firms that show growth in their R&D capabilities, making
public funding progressively accessible. Collaborative policies could
also encourage STI consortia that connect companies, universities, and
research centers, facilitating knowledge and technology exchange
among these groups.

Executive leadership training programs can help CEOs manage sci-
entific knowledge. Policies should include initiatives that teach CEOs
about R&D project evaluation, open innovation strategies, and knowl-
edge application, with content adapted to the context of STI in emerging
markets.

Policymakers should promote international networking to broaden
knowledge exchange. Creating international connections can support
expert exchanges and the internationalization of R&D projects, ideally
through specific funding for scientists and managers. This exposure can
help local professionals gain valuable experience abroad, returning
insight and knowledge for local application.

Finally, the robust monitoring and evaluation of corporate science
support policies are essential. Policymakers should implement systems
that regularly assess the impact of these policies, allowing for timely
adjustments to meet the needs of science and technology companies.

Limitations

This study has limitations that should be considered when inter-
preting the results. The primary limitation is the small sample size of 56
respondents. While this size is adequate for the fsQCA methodology, it
remains small compared with larger studies, which could limit the
generalizability of the findings. Although stable configurations were
identified up to an inclusion threshold of 0.80, the number of retained
cases did not reach the recommended 80% (Misangyi & Acharya, 2014),
suggesting that the results should be interpreted with caution and that
further research with larger samples is needed to validate these findings.

In addition, the diversity of the samples was limited. Most partici-
pants were men (69.6%), and the concentration in specific age ranges
may have introduced demographic or cultural biases. Furthermore, the
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study did not account for certain important contextual variables such as
the macroeconomic environment, government policies, or industrial
sectors, which could influence the success of corporate science
(Alvarez-Salazar & Bernal-Perez, 2023).

Finally, the exploratory nature of this study limited the scope of the
interpretation of the results. These findings should be viewed as a
starting point, ideally complementing future research that employs
more robust correlational methods to draw stronger conclusions (Hair
et al., 2017).

Agenda for future research

This study opens up several lines of inquiry that can deepen our
understanding of the factors that influence corporate science success,
particularly in emerging economies. The first step is to expand the
analysis to include a broader range of companies, industries, and
geographical contexts. Comparing different sectors and regions would
help in examining how cultural, economic, and institutional variations
affect the adoption of scientific practices within the corporate environ-
ment. Longitudinal studies also offer a more detailed view of the evo-
lution of corporate science projects by capturing how firms adjust their
strategies over time in response to changing scenarios.

Another important area for future research is exploring how
emerging technologies such as artificial intelligence and automation
redefine the roles of CEOs, scientists, and innovators. As these technol-
ogies impact business practices, it is crucial to understand how they
influence collaboration and decision making in corporate science. Such
studies could focus on the shifting dynamics between key actors and
how these changes affect innovation processes.

Additionally, future research should consider incorporating key
contextual variables such as macroeconomic conditions, government
support, and regulatory frameworks. These factors significantly influ-
ence leadership configuration, scientific expertise, and innovation ca-
pacity. Understanding how these external variables interact with
internal practices will allow for a more nuanced analysis of the condi-
tions that foster success in corporate science.

Finally, it would be valuable to delve into the role of organizational
culture in supporting or hindering the adoption of scientific practices by
companies. Exploring how cultural factors, such as risk tolerance,
experimentation, and collaboration, impact corporate science success
would help identify internal practices that better align organizational
objectives with innovation. This perspective could provide useful rec-
ommendations for companies seeking to build a culture that supports
corporate science, especially in contexts in which science and technol-
ogy are still in the early stages of development.

Conclusion

This study shows that success in corporate science within an
emerging national STI system such as Peru does not rely on a single
characteristic of CEOs, scientists, or innovators but, rather, on the
complex interaction of various factors. The fsQCA identified configura-
tions that support positive outcomes in R&D projects, revealing that
there is no one-size-fits-all formula for success but multiple pathways to
achieve it.

These findings challenge reductionist approaches that focus on in-
dividual attributes and instead propose an integrated, contextualized
perspective. The ability of key actors to adapt to the specific conditions
of their environments and their effective interactions is essential in
economies with developing science and technology systems. Therefore,
strategies must be flexible and tailored to the constraints and opportu-
nities in each context.

This broader, adaptable approach is particularly relevant in
emerging economies, such as Peru, in which institutional and resource
limitations demand innovative and collaborative solutions. In this sense,
this study offers a more detailed understanding of how leaders,
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scientists, and innovators can leverage their integrative capacities to
overcome challenges and have a real impact on environments that
require adaptability and cooperation.
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