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Abstract: This paper studies the effect that ambidextrous knowledge, i.e., oriented knowledge
within a firm towards the development of exploitation activities and oriented knowledge towards
the development of exploration activities, has on employee creativity, research and development,
and sustainable product innovation. We contend that both tacit and explicit knowledge affect employee
creativity, research and development, and sustainable product innovation. We empirically tested our
hypotheses by using multisource data collected from 245 Spanish firms across fourteen industries.
Our structural equation models indicate that these two types of individual knowledge predict
employee creativity, which in turn strengthens research and development projects, and sustainable
product innovation performance. The results confirm that the relationships between knowledge,
creativity, research and development, and sustainable product innovation performance are strong
with a high learning capability. A multi-group structural analysis also reveals that positive relations
between tacit and explicit knowledge, employee creativity, research and development, and sustainable
product innovation performance are stronger within firms that have employees with high learning
capability. We provide pertinent recommendations for managers. The efforts and investments
made in knowledge support the development of new ideas, new research and development projects,
and sustainable product innovation success; employee learning capability has a strong influence on
knowledge, creativity, and sustainable product innovation.

Keywords: sustainable product innovation performance; research and development; creativity;
ambidextrous knowledge; tacit and explicit knowledge; learning capability

1. Introduction

Given the absence of a clear connection between knowledge, creativity and product innovation
performance (PIP) [1,2], this paper questions how knowledge could be an antecedent of creativity
and sustainable PIP. Advances in the field of knowledge have led to the argument that there is
some knowledge that remains tacit, and can only be accessed through informal networks, partners
or communications in organizations [3—-6]. The suggestion that knowledge processes influence
organizational outcomes in informal networks was made some time ago [7]. These lines of thinking
stress that there is a variance between an organization’s formal denotation (explicit knowledge)
and actual (informal) working (tacit knowledge). Explicit knowledge is formal in nature because it
comprises formal policies that are “implemented” by management. It is, in our opinion, an incomplete
view of the potential impact of knowledge on creativity and PIP, which other components of knowledge
can encourage.
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Following the study of Gratton and Ghoshal [8] concerning human capital dimensions as
antecedents of innovation (intellectual capital, emotional capital and social capital), this study examines
the impact of intellectual capital on creativity, on sustainable innovation performance and on research
and development projects.

Indeed, the development and diffusion of sustainable innovations by firms have been deemed
necessary conditions for the successful application of new knowledge, thus favoring learning capability
while boosting economic growth [9]. Accordingly, sustainable innovations represent a means through
which organizations can actually foster new knowledge [10].

The previous arguments emphasize that more research is needed to fully comprehend the
interrelated nature of firms’ innovation dynamics and knowledge. Furthermore, R&D and innovation
requires a “diverse approach” whereby different knowledge (explicit or tacit) are involved [11-13].
Both types of knowledge, and their interaction, help to clarify the criteria for outcomes and new
strategic practices for innovation. In addition, tacit knowledge can become explicit and explicit
knowledge can become tacit [14-17].

We propose a research model based on knowledge management as the main driver of research
and development (R&D) and sustainable product innovation in Spanish firms that have obtained
three-year funding for the development of R&D projects.

Innovation is a concept that cannot be understood without knowledge. A process that generates
a new project or a new product contains different phases of knowledge—therefore, knowledge and
innovation are two concepts that are traditionally connected.

Knowledge and innovation are two key strategic pillars for firms, not only as a source of
competitive advantage, but as vital elements for their own survival. They are guidelines for action
whose alignment can improve performance. In this sense, this study also considers whether there may
be other variables and contingent relations of particular interest to directors and managers that may
help explain the relationship between these two elements [18].

In addition, firms now have to differentiate between two main forms of management:
One associated with the accumulation and exploitation of resources (generators of stock), and another
thatis closer to firms thatlearn, explore, and innovate (generators of flow and capabilities). Those studies
on firms that adopt a single form of knowledge management will be short-sighted and unable to
exploit their full potential [19-22]. They are opposing, albeit complementary, approaches. Our study is
especially relevant because it proposes an integrative model of R&D and PIP by combining two types of
knowledge. Exploration-oriented management will be one that seeks to manage and develop the most
tacit part of knowledge, doing so outside the firm’s current domain, delving into employees’ innermost
aspects. On the other hand, exploitation-oriented management will seek to manage and develop
explicit knowledge, producing a greater accumulation of stock; that is, physical and economic resources.
Therefore, ambidextrous knowledge is oriented knowledge within the firm towards the development
of exploitation activities, and at the same time, towards the development of exploration activities.

We empirically tested our hypotheses by using multisource data collected from 245 Spanish firms
across fourteen industries. Our structural equation models indicate that these two types of individual
knowledge predict employee creativity, which in turn strengthens research and development projects
and sustainable product innovation performance.

Thus, this study makes a relevant theoretical contribution, as it proposes an integrative theoretical
framework for analyzing employee knowledge, employee creativity, R&D, and PIP. This paper identifies
and analyzes the main theoretical contributions regarding employee knowledge and PIP. We identify
the main knowledge and capability (employee learning capability) for the development of creativity,
R&D, and PIP.

Our study’s first contribution is, therefore, the integrative theoretical framework for analyzing
employee knowledge, R&D, and PIP.

The second contribution is a detailed comparative analysis of the results obtained from estimating
three structural models. On the one hand, we consider the explanatory power of knowledge on
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creativity, R&D, and PIP. On the other hand, the moderating role of learning capability is added.
The results from the different estimations are consistent and reinforce the study’s main conclusions.
In addition, our structural models are composed of variables on two levels of organizational analysis.
At an individual level, we consider knowledge, creativity, and learning capability. These have been
measured through the knowledge and objective perceptions that the CEO has about each employee,
and the CEO manages their knowledge depending on the information and tools they have access to.
At an organizational level, we use R&D and PIP, measured according to the information the CEO
provides about the firm’s development of new projects and new products.

The third contribution is to identify the types of knowledge (ambidextrous knowledge) that
are sources of employee creativity, R&D, and PIP. We explore two relevant variables, namely,
tacit knowledge and explicit knowledge.

In addition, explicit knowledge and formal education are efficient mechanisms for the development
of more productive employees, although this study highlights tacit knowledge as the true generator of
new ideas and innovation. New ideas arise from innermost learning and personal experiences. Hence,
it is important to study both types of knowledge to test the effects that each one may have on the
development of new ideas, R&D, and PIP. We intend to assess whether the incidence of each type of
knowledge is needed more during a specific phase of the innovation process, or whether it depends
on employees’ characteristics and peculiarities. Therefore, we present a new concept: Ambidextrous
knowledge—which is based on the orientation of the company’s activities towards a more appropriate
exploitation of explicit knowledge, and at the same time, towards the appropriate exploration of
tacit knowledge.

We consider that a thorough analysis of employee creativity and learning capability are required
as internal variables in all innovative processes. We also contribute to the empirical literature on
creativity by introducing new metrics in the management field, namely, the Torrance Test of Creative
Thinking (TTCT) [23].

In short, the evidence forthcoming in this paper should allow us to deduce the types of knowledge
that are needed in the employees’ creative process, R&D, and PIP. Furthermore, we consider the
moderator role of learning capability. This research contributes to both theoretical and empirical
studies on employee creativity, R&D, and PIP.

The aim here, therefore, is to answer four research questions: (1) Can employees develop new
ideas through the management of ambidextrous knowledge? (2) Can firms develop new R&D projects
through the management of ambidextrous knowledge? (3) Can firms improve sustainable product
innovation performance through the management of ambidextrous knowledge? (4) Can learning
capability influence R&D and PIP?

The study is structured in the following way: After the introduction, the theoretical framework
sustaining the research is explained, and the main hypotheses are presented. The methodology used
is then described, including the sample’s characteristics, the variables” metrics, and the main results
obtained in the structural equation models. Finally, the main results, conclusions, and theoretical and
practical implications are presented.

2. Theory Development

The resource-based view (RBV) is the main theoretical approach underpinning this research [24],
which explains how the influence of valuable resources and capabilities, such as knowledge, positively
affects firm performance.

Nevertheless, although this is the main theoretical approach, this study also draws support
from other theories. The dynamic capabilities view (DCV) is useful for analyzing the skill (learning
capability) that ensures optimal R&D and PIP. Learning capability is an employee skill, but it can
support the development of other firm capabilities and PIP. The DCV is therefore an important
theoretical approach in this study.
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In addition, the knowledge-based view (KBV) enables us to explain how knowledge is a firm's
most important resource, and can be translated into greater employee creativity and better R&D and
PIP. The Ambidextrous Organizational Approach supports knowledge management according to
orientation (exploitation or exploration) for the development of R&D and PIP within the firm [25].

Finally, Evolutionary Theory explains firms” innovation processes from a dynamic perspective
based on different long-term learning patterns [26].

2.1. Resource-Based View (RBV)

A resource-based view (RBV) underscores the importance of intangible resources within the
organization, such as knowledge, for posting extraordinary results, as a source of competitive
advantage. Intangible resources are specific unobservable assets that do not appear on firms’ balance
sheets or financial statements [27]. These types of resources can help explain differences in innovation.
Knowledge is a resource that is susceptible to multiple uses without any loss of value [28].

An RBV not only recognizes the importance of human resources within the organization, but also
highlights the fundamental role of technological capacity and innovation. The theory points out
accordingly that the firm’s technological capacity does not arise from the exploitation of external
resources, but fundamentally from the generation and exploitation of internal skills and resources,
such as knowledge. This explains the importance of accumulating and managing the heterogeneous
resources that help generate new goods and services.

The scarcity and unique and exclusive nature of knowledge enables firms to outperform their
competitors. Both knowledge and innovation are based on cumulative processes; that is, they are both
generators and stock-flow at the same time.

Prahalad and Hamel [29] consider that the firm’s resources and strategic capabilities, such as
knowledge, are like the roots of a tree from which new projects and products can grow.

We emphasize the ability to manage and coordinate resources, such as knowledge, to ensure that
their integration is reflected in new projects and products. Therefore, the results in terms of innovation
are a relevant indicator that the firm can obtain a sustainable competitive advantage.

In short, an RBV is one of the most appropriate perspectives for analyzing knowledge’s impact on
R&D and PIP.

2.2. Knowledge-Based View (KBV)

This study analyzes employees’” knowledge as one of the key resources that organizations can
manage for the development of creativity, R&D, and PIP.

Prior to Spender [30], very few authors had referred to terms related to knowledge within the
firm, such as tacit knowledge, competency, or learning capability. However, Spender [30] began to
study the implications of knowledge within the firm.

A knowledge-based view (KBV) adopts a perspective on the organization and its competitive
advantage based on the study of knowledge. Knowledge is the most important resource within the
firm, and it can be created, stored and applied. It is the main source of competitive advantage [31].

Grant and Baden-Fuller [31] are the first to make assumptions:

- Knowledge is a key resource. It is a strategic resource that creates value for the organization.

- Knowledge is composed of information, technology, know-how, and skills.

- Knowledge is acquired by employees, and they are the ones that exclusively store tacit knowledge.
- Employees need to specialize in knowledge acquisition.

- Value creation requires the application of different types of knowledge.

Nonaka [32] argues that it is very important for the organization to implement employee knowledge
management practices. Employees may have two types of knowledge: Tacit knowledge (difficult
to communicate and formalize) and explicit knowledge (easy to store and transmit). The author
argues that the interconnection between them can result in a very valuable type of knowledge for the
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organization. Both types of knowledge and their interaction help to clarify the criteria for outcomes and
new strategic practices for innovation. In addition, tacit knowledge can become explicit, and explicit
knowledge can become tacit. For example, one learns how to ride a bicycle using explicit knowledge,
but uses tacit knowledge while continuing to ride a bicycle for years after. Then, when it comes to
teaching someone else how to ride the bicycle, one must switch from using tacit knowledge, to invoking
explicit knowledge.

Therefore, a KBV can be understood as an extension of an RBV. Here, the crucial resource
is knowledge.

2.3. Ambidextrous Organisational Approach

Gibson and Birkinshaw [33] show that managers and employees can direct resources toward
exploration and/or exploitation activities. Jarzabkowski et al. [34] argue that firms should create a
context for employees’ ambition to flourish. Although the ambidextrous literature recognizes the
important role employees play in guiding their resources towards exploration and/or exploitation
activities, most have focused their studies on the organizational context or climate as generators
of ambidextrous behaviors. Therefore, it is important to study the Ambidextrous Organizational
Approach on an individual level [35].

Rogan and Mors [36] have highlighted the important role played by human resource management
(HRM) within the Ambidextrous Organizational Approach. Employees must be managed to obtain
ambidextrous behavior in the firm. Brusoni and Rosenkranz [20] argue that it is essential in changing
environments for employees to have a high level of ambidextrous behavior. Ambidextrous HRM
should be a priority for managing managers [37]. Managers must be responsible for coordinating
HRM towards exploration and/or exploitation activities. Jansen et al. [21] and Alghamdi [22] have
reported that ambidextrous HRM helps to generate greater group cohesion and a more proactive
attitude towards innovation.

Ambidextrous knowledge is oriented knowledge within the firm towards the development of
exploitation activities and towards the development of exploration activities for creativity, research and
development (R&D), and sustainable innovation performance. This employee knowledge, which is
essential for the adaptation and survival of the firm, can derive in the search for new opportunities
(exploration activities) and in the search for more immediate advantages (exploitation activities).
Therefore, the development of ambidextrous knowledge (formal and informal) increases creativity
by fostering the ability to explore, support the employee capabilities in a particular area, and boost
exploitation skills in that area [38]. Ambidextrous knowledge should, therefore, be a priority for leaders
and managers [39,40], as they need to be responsible for marshalling and managing knowledge towards
exploration and/or exploitation activities. However, people’s ability to behave in an ambidextrous
manner is linked to their own characteristics or capabilities, so those individuals that manage to adapt
to changes will be those with a more ambidextrous approach.

In short, firms that manage knowledge in an ambidextrous way will be prepared to tackle new
challenges, new projects, and sustainable product innovation.

2.4. Dynamic Capabilities View

Teece et al. [41] define a dynamic capability as “the capacity of the firms or employees to develop,
integrate, build and reconfigure internal and external competencies in environments with a high
exchange rate”.

On the other hand, Eisenhardt and Martin [42] define a dynamic capability as “a series of routines
of employees and the organization by which new configurations can be achieved or the improvement
of resources as the firm adapts”.

Finally, according to Song et al. [43], a dynamic capability is “the way to manage the resources
of the firm for its development, adaptation and integration”. Therefore, proper management and
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adaptation of resources to the firm and its dynamic environment can lead to the development of new
results in terms of innovation [44].

Consequently, any capacity that renews, develops and adapts competencies and skills to a new
scenario or panorama can be called dynamic capacity [41]. Eisenhardt and Martin [42] go one step
further, and specify the characteristics that a capacity has to fulfill to be considered as dynamic:

- These are identifiable processes.

- They are developed over time and require continuous processes.

- They depend on the accumulated resources and their adaptation, i.e., they are complex routines.
- They are evolutionary, i.e., they are the result of employee learning.

A DCV is a new extension of an RBV, whereby the skills and competences of both people and firms
are relevant for obtaining a competitive advantage. For example, creativity and learning capability.

2.5. Evolutionary Theory and Innovation

Evolutionary Theory explains how firms develop their innovative process in a differentiated
way, taking into account internal and external aspects [45]. Innovation is composed of endogenous
factors and dynamic capabilities. It does not remain stable over time. Innovation results are obtained
with different trajectories and patterns of change [26,46,47]. From this perspective, technological
development is due to different factors and forces that are in continuous dynamism and evolution.

The firm’s cumulative and incremental nature helps explain successful innovation, enabling it to
accumulate and store knowledge resources and create new patterns of learning to enhance and obtain
new innovation results. The firm depends on its development for successful innovation, as well as for
the processes required to learn and provide new solutions [26].

Evolutionary Theory explains multiple determinants of technological change; some external and
others internal.

Innovation is the generation, assimilation and exploitation of a new development or technical
change. The Oslo Manual [48] considers innovation to be the introduction of a new or significantly
improved technical change in products (services).

Other authors, such as Wang and Ahmed [49], argue that innovation is the introduction of
technological change or new solutions to problems. However, recent approaches indicate that
innovation is a new set of capabilities or management systems that can provide end results with a
degree of technical novelty [50].

Here, we study the different sources of knowledge for continuous learning and innovation.

2.6. Sustainable Product Innovation Performance

Sustainable product innovation performance is the introduction of a new or significantly improved
good or service, in terms of its characteristics or in terms of its intended use. This definition includes the
significant improvement of technical characteristics, components and materials, integrated computing,
ease of use or other environmental, social and economic characteristics [48].

This study examines the relationship between knowledge (tacit and explicit), R&D, and PIP.
Therefore, employees can develop skills, capabilities, and new flows to increase creativity, and thus,
contribute to continuous improvement in R&D and PIP [51].

2.7. Research and Development

This concept can be defined as the creative work carried out systematically to increase the
volume of knowledge, including the knowledge of people, culture, and society, and the use of that
knowledge to create new applications. There are three activities: (a) basic research, (b) applied research,
and (c) experimental development.
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(a) Basic research involves experimental or theoretical tasks undertaken to obtain new knowledge
about the fundaments of observable phenomena;

(b) Applied research involves original works carried out to acquire new knowledge. It does, however,
serve a specific practical purpose;

(c) Experimental development involves systematic tasks that exploit existing knowledge obtained
through research or practical experience, but it is oriented toward the production of new materials
or products.

Thus, R&D is the formal, casual, or occasional research conducted in firms [52].

In this study, we analyzed two types of organizational innovation: sustainable product innovation
performance, and research and development. However, the concept of organizational innovation is
broader, and other types of innovation can be included. For example, process innovation, radical
innovation, or incremental innovation [48].

2.8. Knowledge

Knowledge can be defined as the assessment of an individual’s learning resources and knowledge
that allow them to record a good performance or task, and indicate their sufficiency or suitability for
it [53], mainly differentiating between two types:

- Tacit knowledge uses two direct applications of information and knowledge from various sources,
such as experience, personal life, etc. This knowledge cannot be stored in books, courses or
databases, which is the main reason for its importance to the organization.

- Explicit knowledge allows employees to accumulate information and knowledge through various
sources (training courses, databases, university degrees, etc.).

For many years now, the literature has focused on the rational management of resources, such as
explicit knowledge, which are a source of stock and important for the development of innovation from
an exploitation perspective. Is another perspective called for? Particular emphasis is placed here on
ambidextrous knowledge.

Knowledge that is based on a less rational perspective, such as tacit knowledge, is a relevant
source of flow that is very important for creativity, R&D, and PIP [24,27].

In addition, Nonaka and Konno [14] argue that the interconnection between tacit knowledge and
explicit knowledge can result in a very valuable type of knowledge for the organization. In the SECI
model (Socialization, Externalization, Combination and Internalization), the “model of knowledge
production cycles”, the following knowledge conversion processes are expressed where both types
are interconnected:

Socialization is the process of acquiring tacit knowledge through sharing experiences through
oral exhibitions, documents, manuals and traditions, which adds new knowledge to the collective
basis of the organization. Externalization is the process of converting tacit knowledge into explicit
concepts. This involves making knowledge that is difficult to communicate tangibly through the
use of metaphors (concepts, hypotheses, analogies or models), integrating it into the culture of the
organization; it is the essential activity in the creation of knowledge. Combination is the process
of creating explicit knowledge by gathering explicit knowledge from a number of sources, through
the exchange of telephone conversations, meetings, emails, etc. This can be categorized, confronted,
and classified into database forms to produce explicit knowledge. Internalization is a process of
incorporating explicit knowledge into tacit knowledge, which analyzes the experiences acquired in
the implementation of new knowledge. It is then incorporated into the tacit knowledge bases of the
members of the organization in the form of models shared mental or work practices.

Therefore, both types of knowledge and their interaction help to clarify the criteria for outcomes
and new strategic practices for innovation [14-17]. However, in this study, we focus on determining
the impact that each type of knowledge can have on innovation and R&D. The objective is to determine
whether a type of knowledge can positively influence innovation and Ré&D.
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The effects that knowledge can have on innovation are not independent of the context, employee
capabilities, or level of creativity. In addition, contextual variables have different levels of analysis
(individual, group, and organizational) [54]. All are necessary for innovation [38-40]. Creativity and
learning capability are considered here as factors that improve the relationship between knowledge,
R&D, and PIP.

2.9. Creativity and Learning Capability: The Keys to Successful Innovation

This study examines the creativity and learning capability; both are considered factors that
intervene between knowledge, R&D, and PIP.

Creativity can be defined as the production of new ideas that will help firms develop new products
or processes [55]. Individual creativity is analyzed here [23].

Creativity is an intervention mechanism between knowledge, R&D, and PIP, and it is an important
channel [41]. Work teams in firms may be able to generate environments and routines in which
creativity is developed, whereby it may be considered a dynamic capability developed to obtain R&D
and PIP [51,56].

Zollo and Winter [57] argue that skills will help to generate mechanisms or ideas for greater
effectiveness in firms. Accordingly, and before improving their PIP, firms will have highly creative
individuals with learning patterns and capabilities. Consequently, and depending on complexity,
competitive environment, or dynamism, employees may generate more or fewer ideas.

If creativity is an aspect to be taught and developed within the firm, those firms that suitably
manage motivation may develop creativity. Following the RBV, firms with a good PIP performance
will have the employees and creative practices required to achieve it. Additionally, if a competitive
advantage is based on the accumulation of resources and strategic capabilities, creativity may be
considered a source of competitive advantage [24].

Learning capability can further develop the generation of new ideas, fostering the creation of
new projects or innovations. If an employee has a high learning capacity, they will be alert, capturing
knowledge and integrating it into new ideas or new innovation processes [58—60].

Several arguments justify the use of learning capability as a moderating variable between
knowledge, creativity, R&D, and PIP. First, employees not only accumulate knowledge within the
organization (stock), but they also possess, develop, and hone skills, such as their learning capability
(flows), which help strengthen knowledge for the development of a new idea, a new project, or a new
product. Second, we can justify the existence of learning capability as a moderating variable if we
consider it a complementary asset. Those employees that achieve a certain degree of learning capability
will help the organization obtain a competitive advantage. From this perspective, firms also need
employees that have developed their learning capability [61]. The relationships between knowledge
and creativity are antecedents to R&D and PIP. Learning capability is a moderator variable between
these relationships (Figure 1).
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Figure 1. The theoretical framework of sustainable product innovation performance and research
and development.

3. Hypotheses Development

This study considers the two types of knowledge employees may have identified and analyzed in
the previous literature. This will allow analyzing the relative impact each type of knowledge has on
each phase of the innovation process [2,62].

Knowledge arises when individuals interpret and use information related to their own experiences,
whereby it arises not only from documents or databases, but also from processes and practices.
There are several types of knowledge: tacit and explicit, individual and collective, external and internal,
and know-how and know-why [63-65].

This research focuses on knowledge that is based on the classification established by Leiponen [63],
which distinguishes between tacit knowledge and explicit knowledge.

Some authors refer to codified knowledge within the firm as one that is contained in technology,
databases, or is obtained through training courses. Other authors indicate that knowledge is found
in relationships, communication, experiences, shared information, the exchange of documents,
consultations, etc. [66-70]. We understand that knowledge can be classified according to two types:
(1) As those practices that seek to promote employees” uncoded and informal knowledge; that is,
tacit knowledge; (2) as those practices or training actions that seek to accumulate and manage technical
or coded knowledge; that is, explicit knowledge.

We present the hypotheses as the effects each type of knowledge can have on creativity, R&D,
and PIP. The study of both types of knowledge is relevant when identifying how and when each of
them intervenes both in the process of generating new ideas and launching new products [63-71].

Creativity may be easier for employees because employee knowledge accumulates at different
rates. Whereas, tacit knowledge generates more efficient production processes, greater self-learning,
and consequently, helps to improve the creative process. It may, therefore, be affirmed that tacit
knowledge helps to generate new ideas. Leiponen [63] argues that tacit knowledge is more likely to
generate new ideas. Therefore:

Hypothesis 1 (H1). Tacit knowledge has a positive impact on employee creativity.

We argue that knowledge should not be regarded from an explicit perspective alone, as we are
also interested in the potential impact of a tacit perspective on creativity. Along these lines, we contend
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that creativity is easier to achieve in some firms than in others. This is due largely to the fact that
each firm’s knowledge advances at a different pace depending on its employees. Improvements in
tacit knowledge generate more efficient production processes, greater self-knowledge and enhanced
learning for the creative process. Thus, it may be contended that the greater the tacit knowledge,
the bigger the incentive for employees to generate new ideas, since there is a greater likelihood of
obtaining positive results [71].

On the other hand, knowledge from courses or training practices may generate new learning
capabilities, and therefore increase the generation of new ideas. Employees need technical skills to
create new ideas and solutions in their fields of work. Explicit knowledge is easily transferable and
marketable [63]. Therefore:

Hypothesis 2 (H2). Explicit knowledge has a positive impact on employee creativity.

Hayton [72] and Paton [73] find a positive relationship between certain factors of knowledge and
the generation of new ideas. For example, diversity can prompt employees to seek new knowledge
and new cognitive approaches that promote creativity. Taggar [74] indicates that employees with
knowledge extracted quickly and effectively have a positive influence on the generation of new ideas.
Dyer and Shafer [75] report that employees with a high level of tacit knowledge generate creative and
innovative ideas.

In addition, Van de Ven [76] indicates that studying innovation requires knowing the factors that
facilitate the process. This author argues that the ideas developed by employees are a relevant factor
for an innovation process. Amabile et al. [77] indicate that employees’ creative solutions have a major
presence in innovation. The impact of employee creativity on R&D and PIP is now analyzed:

Hypothesis 3a (H3a). Employee creativity has a positive impact on PIP.
Hypothesis 3b (H3b). Employee creativity has a positive impact on R&D.

Sustainable product innovation performance is the result of successfully exploiting new
knowledge [78]. This process comprises technical design, R&D, manufacturing, management, and the
commercial activities that comprise the marketing of a new (or improved) product. There are certain
antecedents of innovation (knowledge, creativity, and LC) that stimulate the development of PIP [79-81].
Only one antecedent is not sufficient or necessary for PIP [82,83].

These relationships have not been analyzed in depth by the previous literature [18,84]. Our study
addresses the important role that individual creativity plays between R&D and PIP.

We analyze not only the direct effects but also the indirect effects, which can help us fully
understand the study of the complex relationships between knowledge and innovation [85].

First, some authors argue that knowledge is a resource that employees have within their intellectual
grasp [8,86]. Edvinsson and Sullivan [87] argue that innovations create value within the firm, and that
many of these innovations stem from employee knowledge. Therefore, firms that efficiently manage
employees’ knowledge are able to establish processes for evaluating and testing innovations [88].

Authors, such as Todtling et al. [89], indicate that it is still not clear to what extent innovation is
based only on technical or specific knowledge (explicit knowledge). The author argues that studies are
needed to divide the construct into two (tacit knowledge and explicit knowledge). Configurational
recipes for managers could, thus, be obtained, and thereby identify, direct, and develop two types of
knowledge according to the firm’s interests [90].

Hayton [72], Leiponen [63], and Gonzalez-Alvarez and Nieto [66] consider it relevant to distinguish
between both types of knowledge when studying product innovation. Hayton [72] shows that both
types of knowledge are relevant. Leiponen [63] reports that explicit knowledge influences product
innovation, but tacit knowledge does not. Hegde and Shapira [91] indicate that training courses have
a positive influence on product innovation. Pizarro et al. [92] argue that explicit knowledge can be
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translated more easily into product innovation. Taggar [74] and Papa et al. [93] contend that employees
with a high level of information and explicit knowledge will be able to capture this knowledge in new
products more effectively.

However, authors, such as Diaz et al. [94], and Dyer and Shafer [75], find that tacit knowledge
has a positive influence on product innovation. The tacit knowledge resulting from the experience
may contribute considerable value during the entire innovation process. The experience is difficult to
transmit, and employees owning it can better face the new challenges that every innovative process
involves. Innovation requires employees with unique and exclusive knowledge [95].

Our study also considers it important to introduce a new relationship between both types of
knowledge and R&D, so H4b and H5b are considered, as tacit knowledge may be relevant in the initial
phases of R&D.

Leiponen [63] has revealed that the investment and management of tacit knowledge can be
controversial because it is a very specific resource controlled by employees. A direct relationship also
needs to be established between explicit knowledge and R&D. Therefore:

Hypothesis 4a (H4a). Tacit knowledge has a positive impact on PIP.
Hypothesis 4b (H4b). Tacit knowledge has a positive impact on R&D.
Hypothesis 5a (H5a). Explicit knowledge has a positive impact on PIP.
Hypothesis 5b (H5b). Explicit knowledge has a positive impact on R&D.

Following Kianto et al. [96], knowledge is the most important resource for PIP in firms. Xieetal. [97]
reported the positive effect of knowledge on PIP. Knowledge appears to be an effective approach to
obtaining new mechanisms and information to develop PIP and R&D [98].

Finally, this study goes a step further by proposing a contingent relationship in the effects that
learning capability can have on the research model [58,99].

Van de Ven [76] has argued that context, culture, and human capabilities are factors that facilitate
the innovation process. Salman and Saives [100] indicate that human capabilities make innovation
results stronger. Aiman-Smith et al. [101], and Hegde and Shapira [91] indicate that firms supporting
the learning capability will achieve innovation success more easily. Learning capability may have a
positive influence on innovation. Finally, Subramaniam and Youndt [102] argue that learning capability
helps strengthen knowledge, R&D, and PIP.

Our model suggests that employees with high learning capability facilitate innovation
results. Therefore:

Hypothesis 6 (H6). Learning capability moderates the relationships between tacit/explicit knowledge, creativity,
sustainable product innovation performance, and research and development, whereby relationships are stronger
in firms with a higher level of learning capability.

4. Methods

4.1. Sample and Data Collection

The hypotheses were tested through Structural Equation Modeling (SEM). A sample was drawn
from innovative Spanish firms across fourteen different industries listed in the database of the “Centro
para el Desarrollo Tecnoldgico Industrial” (CDTI) and “Sistemas de Analisis de Balances Ibéricos”
(SABI) for 2017, 2018, and 2019.

These innovative firms were selected because they have received funding for R&D projects from
the Spanish government. The information was collected through an ad-hoc online survey. The initial
population consisted of 1446 firms across fourteen different industries.
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This study collects data from two very heterogeneous secondary information sources (CDTI and
SABI) and a primary information source (survey). The final sample of 245 firms participated in the
data gathering, and provided sufficient information for the analysis. These data represent a 16.94%
response rate, with a sampling error of +/— 5.71% at a confidence level of 95%.

The surveys were managed online using the SurveyMonkey payment platform. To identify any
possible errors of interpretation in the language used, the survey was initially drafted in English.
The back-translation method was used for the survey items.

The questionnaire was originally written in English, and then translated into Spanish by a certified
translator, and then back-translated into English. Before the survey’s design, a pre-test was carried
out with five prestigious scholars and managers that helped draft the final version. Finally, the firms
were contacted by telephone to introduce the study, and mass mailings of the survey were then made
to them. The survey took 20 min, with the respondents being the CEOs within each firm. CEOs are
responsible for making decisions, and they have all the information and tools regarding employee
knowledge and organizational R&D and PIP. This means the CEOs will have a realistic view of the
knowledge since knowledge management is a strategic issue for R&D and PIP. Our goal is not to
measure knowledge, creativity and learning capability through employees. This study intends to go
one step further to measure its impact on organizational R&D and PIP, whereby the CEO needs to be
consulted on employees’ knowledge, creativity, and learning capability, and organizational R&D and
PIP from a management perspective [103].

Our final sample of 245 firms is composed of fourteen industry categories: agriculture and
livestock (N = 4), manufacturing (N = 110), power and gas supply (N = 3), water supply and pollution
(N = 3), building (N = 10), vehicle trade and repair (N = 27), transport and storage (N = 2), catering
(N = 2), information and communication (N = 27), housing (N = 1), scientific activities (N = 47),
administrative activities (N = 5), health activities (N = 3), and other services (N = 1).

An ANOVA test of differences of means was conducted to check for the presence of Common
Method Bias, with relevant aspects that could affect the sample’s behavior being compared subsequent
to the statistical analyses, such as size (headcount) and seniority (age), among fifty late respondents
(N = 50 late respondents) and fifty early respondents (N = 50 first respondents) [104].

The ANOVA did not reveal any significant differences between early and late responses. We can
therefore reject the null hypotheses with no differences between the mean headcount (1.672, p = 0.199)
and seniority (age) (0.041, p = 0.840). It may be concluded that there is no Common Method Bias, and
the sample suitably represents the population.

4.2. Measures

All the variables were rated on a seven-point Likert-type scale, ranging from 1 (strongly disagree)
to 7 (strongly agree).

4.2.1. Knowledge (KNOW)

The dimensions and items of knowledge (KNOW) were measured by a Likert scale with nine items
grouped into two dimensions: Four items for Tacit Knowledge (TA_KNOW) [71,105,106], and five for
Explicit Knowledge (EXP_KNOW) [107,108], considering the knowledge that encourages employees
to work towards their goals according to the CEO’s information and tools.

Tacit knowledge (TA_KNOW) is all items specifically based on tacit knowledge, and explicit
knowledge (EXP_KNOW) is all items specifically based on explicit knowledge. Items that may be the
result of a combination of tacit and explicit knowledge are not considered here.

4.2.2. Creativity (CREA)

Employee Creativity (CREA) is a one-dimensional variable. A Likert scale with seven items was
used to measure CREA: Four items adapted from Torrance Tests of Creative Thinking (TTCT) [23],
and three items of our own according to the CEO’s perceptions, knowledge, and management tools.
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The TTCT is perhaps the most widely used instrument for identifying creative abilities within the
international context of education and psychology. TTCT evaluates creative thinking at an individual
level through different tests of verbal and figurative production that the CEO obtains from their
employees. These tests are evaluated according to fluency, originality, elaboration, and flexibility,
thus contributing a new practical application of TTCT in the field of management.

4.2.3. Sustainable Product Innovation Performance (PIP)

PIP is a one-dimensional variable. A Likert scale with three items was used: number of product
innovations, new product sales, and new products compared to portfolio products [49,109].

4.2.4. Research and Development (R&D)

R&D is a one-dimensional variable. A Likert scale with three items was used: number of
employees dedicated to R&D, R&D expenditure, and hours dedicated to R&D [110,111].

4.2.5. Learning Capability (LC)

Learning Capability (LC) is a multi-dimensional variable [112-114]. A Likert scale with four
dimensions and fourteen items was used: earning commitment (LC1), system perspective (LC2),
opening and experimentation (CA3), and knowledge transfer (LC4).

4.2.6. Control Variables

Finally, two control variables are considered: size and age [115].
Size

Some previous studies suggest that the size of the firm is linked to innovation [116], although the
meaning of the relationship is still not very clear. On the one hand, a series of factors seem to indicate
that a larger firm size can positively affect innovation results, since there is a greater possibility of
obtaining economies of scale in R&D, less risk, and the possibility of making profits from Innovative
results more easily. Ultimately, larger firms can access a broader range of human capital knowledge
and skills than smaller firms, allowing for higher rates of creativity and innovation [117,118].

On the other hand, another series of factors indicate that a smaller size of the firm can positively
affect the results of innovation, since there may be a better communication network, coordination and
greater motivation and predisposition to improvement and creativity on the part of workers. In addition,
with a smaller firm size, there is a greater presence of controls and strategic and informal incentives
that help to innovate in the long term and a greater ability to specialize in niche markets [117,118].

Therefore, there are arguments in favor of both extremes. Rothwell and Dodgson [118] pointed
out that large entities have material advantages (financial resources, exploitation of synergies, superior
scientific personnel, etc.), while those of small entities are associated with behavioral factors (fluid
communication, organic structure, informal management, etc.). That is why small firms can be
more effective in the initial stages of the product life cycle, when differentiation is more relevant;
and larger entities can be more effective in the maturity stage, as the material advantages becomes
more important cost.

The size of the firm can be measured through various indicators, such as the entity’s added value or
the number of employees. In this sense, the previous literature is not conclusive. Adams [119] verifies
that size, measured through the number of employees, is not a relevant factor in the intensity of R&D on
sales. Graves and Langowitz [117] find, for the pharmaceutical industry, that large firms with a larger
number of employees are less efficient in generating innovations, an issue that they attribute to factors,
such as their more bureaucratic and conservative nature. In contrast, Worley [120] finds a significant
relationship between the number of employees and the intensity of R&D on sales in industries in the oil
and electrical machinery sector. At an intermediate point, some studies show that both extremes of size
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are the most innovative. In this sense, the works of Rothwell [121], Pavitt et al. [122], and Rothwell and
Dodgson [118] find that the relationship between developed innovations and size follows a U-shape,
with small and large innovations.

The present study measures the size of the firm by the number of employees.

Age

The age of the firm, as a reflection of the experience and knowledge accumulated throughout its
history, can also affect to better communication management and the creativity necessary to innovate,
as well as an effective learning capability [123].

Specifically, Busom [124] finds a positive relationship between the age of the entity and the
probability of carrying out basic and applied research, as well as with the amount invested in these
activities. Kumar and Saqib [125] also find a positive relationship between the experience of the firm,
measured through age, and the performance of R&D, although the level of significance is low and
the relationship is not manifested on the intensity R&D. Kuemmerle [126] analyzes the relationship
between the innovative result of R&D laboratories, measured through interviews with their managers
and by obtaining patents and their experience, finding a positive relationship, which can be extended
to the possibility to make a better design and management of new laboratories that are created.
Gumbau [127] verifies that the time the firm has been operating in the market positively influences the
level of resources invested in R&D in the case of medium-sized firms.

On the contrary, the works of Molero and Buesa [128] show that newly created firms are the
most active in dedicating resources to innovation. Huergo and Jaumeandreu [123] indicate that the
probability of innovating decreases with the age of firms, so that young firms are more likely to
innovate, while older firms are less innovative.

This study measures the age of the firm by the number of years from its creation to the present.

Therefore, firm size and age are critical firm-specific factors that affect PIP [129].

Table 1 provides a summary of the model’s main scales: items, loading factors, variance explained,
and Cronbach’s alpha.

Table 1. Items and loading factors.

Loading Factor
Knowledge (KNOW) (V.E = 54.35%)
1 Factor: Tacit Knowledge (TA_KNOW) [71,105,106] (x = 0.79)
TA1_KNOW. Technical skills of employees to do their job 0.80
TA2_KNOW. Implementation of practical and applied training courses 0.78
TA3_KNOW. Experience of employees in relation to their work 0.78
TA4_KNOW. Implementation of interdisciplinary training 0.74
TA5_KNOW. Total sales training expense 0.63
TA6_KNOW. Employees who receive training 0.44
2 Factor: Explicit Knowledge (EXP_KNOW) [107,108] («x = 0.76)
EXP7_KNOW. Electronic resources (Information collected in databases, files, intranet) 0.84
EXP8_KNOW. Higher qualification (graduate, engineer, master, doctorate) 0.76
EXP9_KNOW. Information on raw materials and finished products 0.51
Creativity (CREA) [9] (V.E =75.09%); (e« = 0.94)
CREAL1. Curiosity and pro-activity 0.90
CREA2. Idea production 0.92
CREAS3. Production of diverse solutions 0.88
CREA4. Production of infrequent solutions 0.88
CREADb. Care, detail and elaboration with which they carry out their work 0.79
CREAG6. Spontaneity and improvisation 0.85

CREA?Y. Energy and vitality 0.84
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Table 1. Cont.

Loading Factor
Sustainable Product Innovation Performance (PIP) [49,109] (V.E = 73.69%); (x = 0.68)
PIP1. Number of innovation in product 0.82
PIP2. Sales of new product 0.78
PIP3. New Products comparison with portfolio products 0.75
Research and Development (R&D) [110,111] (V.E = 90.85%); (x = 0.95)
R&D1. Employees dedicated to R&D 0.96
R&D2. R&D expenditure/Sales 0.95
R&D3. Hours dedicated to R&D 0.95
Learning Capability (LC) [112-114] (V.E = 65.87%)
1 Factor: Commitment to learning (COMM) (& = 0.91)
LC1. Use of mechanisms to spread knowledge widely 0.81
LC2. Analysis and studies carried out by the firm on other firms in the sector 0.79
LC3. Using experts (mentors) to develop employee learning (mentoring) 0.73
LC4. Employee involvement in continuous learning 0.72
LC5. Use of external information sources 0.69
LCé6. Employee Consideration of Learning as an Investment 0.66
LC7. Attitude towards employee achievement 0.64
LC8. Organizational memory among the members of the firm 0.58
2 Factor: Opening and experimentation (O&E) (cx = 0.84)
LC9. Internal communication between firm members 0.84
LC10. Acceptance of suggestions or opinions 0.83
LC11. Interconnection between the different parts and/or departments of the firm 0.76
LC12. Experimentation in the firm 0.58
3 Factor: No learning (-LEAR) («x = 0.60)
LC13. Employee Consideration of Learning as an Expense 0.81
LC14. Hierarchy among firm members 0.77

Note: V.E = Variance explained; o = Cronbach’s alpha; N = 245.

Cronbach’s alpha ranges from 0 to 1. The closer the alpha value is to 1, the greater the internal
consistency of the items analyzed. If the items are positively correlated then the variance of the sum of
the items increases. Therefore, if the scores on all the items were identical, and therefore the scores
would be perfectly correlated, the alpha value would be equal to 1. On the other hand, if the items were
completely independent, they show no type of relationship between them. The alpha value would be
equal to 0 [130].

5. Analysis and Results

5.1. Factor Analysis

As this study considers a very broad diversity of literature, and the data were collected at the
same time, a series of exploratory and confirmatory factors analyses (EFA/CFAs) were required in each
construct [130].

The factor analysis provides a good fit. As Table 1 shows, KNOW consists of two factors,
with 54.38 percent of explained variance; CREA consists of one factor, with 75.10 percent of explained
variance; R&D consists of one factor, with 90.85 percent of explained variance; PIP consists of one factor,
with 73.69 percent of explained variance, and finally, LC consists of three factors, with 65.88 percent
of explained variance. All loading factors are good because they are well above the threshold (0.45).
Only one, TA6_KNOW, is below the threshold (0.44), and this time, it was not eliminated because it is
very close to the threshold, and thus, maintain the agreement of the items on the scale.

Additionally, the CFA (first and second order) was needed to test the one-dimensionality of the
measures within variables with different dimensions (KNOW and LC). For knowledge, the two-factor
model recorded a good fit with the data [x?/df = 2.26; the Comparative Fit Index (CFI) = 0.97; the
Incremental Fit Index (IFI) = 0.97; the Root Mean Squared Error of Approximation (RMSEA = 0.07]
(p < 0.001). For LC, the two-factor model also recorded a good fit with the data [x?/df = 2.19; CFI = 0.96;
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IFI = 0.96; RMSEA = 0.07] (p < 0.001). The CFA pattern supports the empirical distinctiveness of
the variables.

It may be concluded that the items used to measure KNOW, CREA, R&D, PIP and LC are suitable.
They are also grouped into factors strongly related to TA_KNOW, EXP_KNOW, CREA, PIP and LC,
consistent with the theoretical predictions proposed in this paper.

We used SEM to test the hypotheses, which is appropriate for this level of complexity.

5.2. Structural Equation Modeling

The normality of the factors referred to the dependent variables was verified (creativity and PIP).
The assumptions that the residues of the relations must fulfill are, therefore, presumed. The study of
normality was carried out using the Kolmogorov-Smirnov test, with satisfactory results.

The two types of knowledge (tacit and explicit) have a significant and positive effect on creativity
(with a confidence level higher than 99%). H1 and H2 are confirmed. In addition, creativity explains
the results of PIP (with a confidence level of 95%) and R&D (with a confidence level of 90%). H3a and
H3b, therefore, are also confirmed.

The results show that tacit knowledge is relevant to the direct development of PIP (with a
confidence level of 99%) and R&D (with a confidence level of 95%). H4a and H4b are therefore
confirmed, and tacit knowledge leads the firm to an excellent PIP and R&D. Tacit knowledge is the key
ingredient of long-term innovation. On the other hand, the results confirm the major impact explicit
knowledge has on PIP (with a confidence level of 95%) and R&D (with a confidence level of 99%).
This means H5a and H5b are also confirmed.

In addition, the indices reveal a suitable overall fit for model 1 (knowledge, creativity, and PIP).
The Chi-squared (x?) is 544.033 (degrees of freedom = 147, p = 0.000), x*/df has a value of 3.701,
and is not much higher than 3.0 [131]. The CFI is 0.894, and the Tucker-Lewis Index (TLI) is 0.862.
These scores are close to 0.9, indicating a good fit. The RMSEA is 0.075, less than 0.08, and therefore
indicates a good fit [132]. In turn, the indices also reveal a suitable overall fit for model 2 (knowledge,
creativity, and R&D). The Chi-squared (x?) is 543.341 (degrees of freedom = 147, p = 0.000), x2/df has a
value of 3.696. The CFI is 0.878, and the TLI is 0.858. These scores are close to 0.9, indicating a good fit.
The RMSEA is 0.077, less than 0.08, and therefore indicates a good fit. The results reflect a good fit for
both models.

The SEM results are presented in Table 2 with standardized coefficients and the model’s fit.

Table 2. Structural model fit, research hypotheses, and results.

Model 1: .

KNOW-CREA-PIP Paths Estimate  SE CR p-value Results
H1(+) CREA « TA_KNOW 0.491 0.066 7.435 xxx Supported
H2(+) CREA « EXP_KNOW 0.396 0.114 3.462 e Supported

H3A (+) PIP «— CREA 0.229 0.106 2.163 0.031 ** Supported
H4A (+) PIP « TA_KNOW 0.341 0.100 3.402 xxE Supported
H5A (+) PIP «— EXP_KNOW 0.399 0.151 2.637 0.008 ** Supported
Model 2:
KNOW-CREA-R&D
H1 (+) CREA « TA_KNOW 0.494 0.067 7.349 i Supported
H2 (+) CREA < EXP_KNOW 0.486 0.145 3.354 i Supported
H3B (+) R&D « CREA 0.229 0.134 1.709 0.087 * Supported
H4B (+) R&D « TA_KNOW 0.025 0.121 2.098 0.036 ** Supported
H5B (+) R&D « EXP_KNOW 1.131 0.301 3.764 i Supported
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Table 2. Cont.
Model 1A:
KNOW-CREA-PIP
(LC1=LOW)
H1 (+) CREA « TA_KNOW 0.477 0.485 0.983 0.326™  Not Supported
H2 (+) CREA « EXP_KNOW 0.236 0.162 1.458 0.145™  Not Supported
H3A (+) PIP « CREA 0.070 0.118 0.592 0.554™  Not Supported
H4A (+) PIP « TA_KNOW 0.652 0.533 1.223 0.221™  Not Supported
H5A (+) PIP « EXP_KNOW 0.318 0.180 1.762 0.078 * Supported
Model 1B:
KNOW-CREA-PIP
(LC2=HIGH)
H1 (+) CREA « TA_KNOW 0.223 0.075 2.989 0.003 ** Supported
H2 (+) CREA <« EXP_KNOW 0.475 0.213 2.236 0.025 ** Supported
H3A (+) PIP « CREA 0.094 0.239 0.394 0.693 1 Not Supported
H4A (+) PIP « TA_LKNOW 0.414 0.133 3.106 0.002 ** Supported
H5A (+) PIP « EXP_KNOW 0.513 0.347 1.480 0.139 1s Not Supported
Model 2A:
KNOW-CREA-R&D
(LC1=LOW)
H1 (+) CREA « TA_KNOW 0.466 0.479 0.973 0.331™  Not Supported
H2 (+) CREA« EXP_KNOW 0.561 0.329 1.707 0.088 * Supported
H3B (+) R&D « CREA 0.330 0.213 1.550 0.121™  Not Supported
H4B (+) R&D « TA_KNOW 1.309 0.952 1.376 0.169™  Not Supported
H5B (+) R&D « EXP_KNOW 1.092 0.596 1.833 0.067 * Supported
Model 2B:
KNOW-CREA-R&D
(LC2 = HIGH)
H1 (+) CREA « TA_KNOW 0.256 0.081 3.172 0.002 ** Supported
H2 (+) CREA <« EXP_KNOW 0.602 0.266 2.259 0.024 ** Supported
H3B (+) R&D « CREA 0.665 0.493 1.349 0.177™  Not Supported
H4B (+) R&D « TA_KNOW 0.382 0.197 1.934 0.053 * Supported
H5B (+) R&D « EXP_KNOW 2.200 1.056 2.084 0.037 ** Supported

Note: SE = Standard Error; CR = Composite Reliability; *** = p < 0.001; ** = p < 0.05; * = p < 0.1; ns = Not Significant;
LC1 = Low Learning Capability; LC2 = High Learning Capability; N = 245.

5.3. Structural Equation Modeling with Learning Capability as Moderator

Table 2 shows the results of the structural model with the effects of learning capability as a
moderator between (1) knowledge, creativity, and PIP, and (2) knowledge, creativity, and R&D.

The strength of employees with a high level of learning capability is very important for the firm.
Employees that show, channel, analyze, and transmit their knowledge are successful in innovation.
A multi-group moderation analysis was performed in SEM, with a distinction being made between
collaborators with high learning capability (N = 179) and those with low learning capability (N = 66).
Learning capability enhances and strengthens most of the relationships between knowledge, creativity,
PIP, and R&D. H6a and Héb are therefore largely fulfilled, so this is confirmed.

The indices with learning capability have an adequate overall fit for model 1A (knowledge,
creativity, PIP, and learning capability moderator). The x> is 676.569 (degrees of freedom = 294,
p = 0.000), x2/df has a value of 2.301. The CFI is 0.850, and the TLI is 0.873. These scores are close to
0.9, which indicates a good fit. The RMSEA is 0.073, less than 0.08, and therefore indicates a good
fit. In turn, the indices also reveal a suitable overall fit for model 2A (knowledge, creativity, R&D,
and learning capability moderator). The x? is 668.807 (degrees of freedom = 294, p = 0.000), x*/df has a
value of 2.275. The CFl is 0.851, and the TLI is 0.827. The RMSEA is 0.073. The results indicate a good
fit for both models.

The SEM results are presented in Figure 2 with standardized path coefficients.
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Figure 2. The final structural model predicting sustainable product innovation performance and
research and development.

6. Discussion and Conclusions

Many scholars and managers have emphasized the relevancy of knowledge in firms. Knowledge
can represent a driving force for the adoption of new innovate practices into firms. However, few studies
have examined the relationships between tacit knowledge, creativity and PIP and R&D [1]. The aim
of this study is to answer four research questions: (1) Can employees develop new ideas through
the management of ambidextrous knowledge? (2) Can firms develop new R&D projects through the
management of ambidextrous knowledge? (3) Can firms improve sustainable product innovation
performance through the management of ambidextrous knowledge? (4) Can learning capability
influence R&D and PIP?

Furthermore, this study examined: (a) The impact of tacit knowledge and explicit knowledge
on creativity; (b) the impact of creativity on PIP and R&D; and (c) the impact of tacit knowledge and
explicit knowledge directly on PIP and R&D.

The results show that ambidextrous knowledge positively impacts creativity, PIP and
R&D [63,71,77]. They also support the moderating role of LC, which significantly improves the
explanatory power of the model. Firms with a higher level of learning capability are relative to the
implementation of tacit and explicit knowledge in firms, which facilitates the adoption of new ideas,
sustainable product innovation performance, and R&D [58,99,102]. The results also show that tacit
knowledge is an important antecedent for the development of creativity and PIP [66-71].

In summary, ambidextrous knowledge is a very powerful driving-force for generating new
ideas, and consequently, successfully launching a new product or implementing a new research
project. The results shed light on relevant issues, so far unidentified, for understanding knowledge
management in relation to innovation in the firm [133]. First, we analyzed knowledge management
from an ambidextrous perspective, distinguishing from the viewpoints of exploration or exploitation.
This is a significant contribution, as these types of knowledge can operate differently. Accordingly,
knowledge has been divided into tacit and explicit knowledge. Second, we analyzed the effect of an
extraordinary capability, such as learning capability, confirming its major influence on PIP and R&D.
This capability helps to garner, absorb and digest knowledge more easily. This can strengthen the
relationships between knowledge, creativity, PIP and R&D [102].
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6.1. Theoretical Contributions

Some studies have dealt with the study of human resources and innovation in an overall and
aggregate manner [134,135]. However, this study goes a step further by focusing on ambidextrous
knowledge as a source of creativity, PIP, and R&D. There are fewer studies that have sought to measure
and analyze tacit knowledge. One reason may be the high cost of obtaining information related to
employees’ innermost aspects. Researchers should pay more theoretical and empirical attention to this
construct from an ambidextrous perspective. It is one of the true architects of innovation within the
firm firms.

In addition, this study provides new evidence that underscores the importance of carrying out
multi-group analyses in knowledge and innovation studies. In this vein, the model not only analyzes
direct links between knowledge, creativity, PIP, and R&D, as it also includes a multi-group analysis on
SEM with the moderating effect of learning capability.

This study contributes to the literature based on the KBV and the Ambidexterity Organizations
Approach. Collaborators with both types of knowledge will lead to a greater development of novel
ideas, and consequently, innovative results. The study also contributes to other approaches, such as the
DCV. The model includes employees’ most dynamic environments to support and strengthen the effects
initially raised between knowledge, creativity, PIP, and R&D. It also contributes to Evolutionary Theory.

Individual variables within the organization have not been studied in great detail, as creativity is
a factor that arises from individuals. This study introduces individual creativity into its model for two
reasons: (1) It will be the first variable that reflects the effects of the accumulation and management of
knowledge; and (2) it will be the first clear antecedent of the development of PIP and R&D.

6.2. Managerial Contributions

There are many knowledge management tools available to firm managers. It is therefore necessary
to analyze which is more suitable for promoting innovation activity more forcefully. Leaders and
managers will look to ambidextrous knowledge to identify successful innovation at all times.

This study helps leaders and managers understand the relevance of the accumulation and
management of explicit knowledge, as the most tangible part of knowledge, but also the development
of tacit knowledge and dynamic or intangible capabilities, which emerge from employees’ culture,
values, and past experience. They are powerful drivers of innovation and long-term value creation.

One of the biggest challenges managers face is how to marshal employees to contribute all their
internal value to the organization. Managing the accumulation of explicit knowledge can be easier,
and can be done through specific training. But how can we ensure employees contribute all their
experience and training to the organization? How can we make employees see training as a tool for
both professional and personal development? This study contends that managers must guarantee the
development of the learning capability as a boost for “extraordinary” innovation results, and they can
use training tools and career development plans to help reinforce this capability in their employees.

Leaders and managers should be aware that the resources and efforts dedicated to the development
of creativity and learning capability cannot be considered a cost, but instead as a long-term investment
to be performed continuously as a way of entering the spiral of innovation and becoming pioneers
when setting trends within the firm’s field or markets. Leaders and managers should pay special
attention to employees to know where to direct learning efforts [136].

We take the example of Finland, which is one of the most advanced nations in teaching and
learning for the development and use of information and communication technologies. How has
this nation become a leader in innovation? This achievement is explained by the adoption of a
cutting-edge initiative that aims to direct the efforts derived from knowledge and education towards
the development of new products and services. Therefore, our results in the Spanish context support
the successful example of Finland, and shed light on how our model would be applied in other contexts
if firms decided to commit to knowledge and innovation as two main strategic assets [137].
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Finally, we provide four relevant practical recommendations and implementation guidelines for
Small and Medium Enterprises:

1.  Ambidextrous knowledge for R&D and innovation:

*

The willingness of managers to support new exploration and exploitation activities.
For example, managers can develop new activities to implement new projects and products
in firms related to one type of knowledge or another, depending on the need or knowledge
and preferences of their employees.

Attendance of congresses, fairs and meetings to garner new knowledge. The active
participation of employees in this type of event can open their minds and make them become
more proactive in implementing new tools and methodologies within the firm.

Joint innovation projects with employees oriented toward exploration and exploitation
activities. Although it is appropriate to identify the type of knowledge necessary in each
phase of the innovative process, we must bear in mind that both types of knowledge are
closely related and that they interact together on many occasions to give us a unique and
innovative result.

2. Investment and training in new HR practices for innovation:

*

Courses and training. Continuous training of employees within the firm is the greatest
symbol of good human resource management, and therefore, of innovation. A firm that
innovates must give continuous training to its workers and recollect itself if it wants to
obtain a sustainable competitive advantage.

Engaging employees’ trust and motivation for developing new ideas. Much of the knowledge
that employees possess depends on their inner, most personal part, such as tacit knowledge.
Therefore, it is very important to create a climate of trust and motivation with employees so
that they can feel comfortable learning, translate their knowledge into new ideas or share
them with their colleagues.

Creation of a culture that encourages creativity and innovation. It is possible that if there
is a climate of trust and motivation within the firm, it is easier to implement a culture of
creativity and innovation, that is, where it is allowed to make mistakes that allow us to grow
and advance as people and as an organization.

The introduction of norms and behaviors that encourage creativity and innovation.
In addition, if the firm implements standards and guidelines of conduct that require
compliance, it will be easier to achieve innovative success.

3.  Fastlearning capability for innovation:

*

Climate for learning and experimentation. Firms that foster a climate of learning and
experimentation will guide the training of their employees as an investment or a long-term
process. This favors the culture of continuous innovation.

Encouragement for taking risks in new product development. In addition, firms that
encourage their employees to take risks and new challenges will be achieving continuous
learning in which they will gain knowledge whether they are successful or not in
innovation results.

Teamwork and effective communication. For the exchange, interaction and effective
implementation of employee knowledge, it is very important that the firm encourages
teamwork and communication. Communication is an effective tool to improve and develop
new projects and products.

Involvement of employees in important decisions. In addition, if the firm offers security,
autonomy and responsibility to its employees so that they can be part of decision-making,
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this will make the application of training and knowledge faster, more effective and voluntary.
“If we are part of the decision we will also be part of the solution”.

4.  New ideas for R&D and innovation:

* Reinforcement of information sharing. Generating a work environment where employees
share information. For example, meeting rooms, breaks, etc.

* Creation of a culture that encourages tacit knowledge and explicit knowledge. Giving the
appropriate value to both types of knowledge according to the type of employees and the
stage of the innovative process.

* Encouragement for employees to share their knowledge and ideas. Firms can design
compensation mechanisms for those employees who train, help and share their knowledge.

* Support for networking among employees. Firms can design physical and electronic
networks where their employees can have time within their working day to exchange
options, information, learning, knowledge, experiences, ideas, etc.

In short, this study invites the business community to identify the effects that can be derived from
ambidextrous knowledge, creativity, and learning capability. It may lead to extraordinary innovation
results within the organization.

6.3. Limitations and Future Research

Although this study uses different information sources (primary and secondary), therefore largely
eliminating the risk of bias from the use of a single source “Common Method Bias”, the variables used
are based on perceptual measures—which means a certain degree of subjectivity may be introduced.
Use could be made of other measurement scales already validated in other disciplines, such as
psychology. This is already done here to measure constructs, such as creativity. It can be considered as
a possible way of improving other constructs, together with the extension of a double data collection
to include two informants (employees and managers).

Our analysis focuses only on firms that have received CDTI funding. It would be necessary to
apply the model to a range of firms that do not meet this requirement in order to carry out comparative
studies and identify the reasons some firms obtain higher or lower innovation results. This will also
allow including new sectors and countries [138].

Regarding the methodological section, the model can be analyzed using other qualitative
analysis techniques, such as fuzzy-set qualitative comparative analysis (fsQCA). The use of mixed
methods encourages the study and interpretation of more comprehensive results within complex
models [60,83,85].

Finally, this study is based on a three-year period in which the firms obtained funding for R&D
projects (2017, 2018, and 2019). Nevertheless, it would be convenient to explore the model over a longer
period, and could be enriched by time lags. This is noteworthy because it would take into account
the time elapsed since the leader or manager invested in knowledge through to the launch of new
products or projects.
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