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Abstract

Purpose — Firms need to constantly renew themselves to keep up with the pace of competition and
proactively establish innovations to the markets. This requires capabilities in learning and renewing of the
firm’s knowledge base, conceptualized as renewal capital of the firm. On the other hand, firms that
acquire high levels of competitiveness by renewing their knowledge base also need to protect that
knowledge from unwanted spillovers. This study aims to examine how renewal capital affects incremental
and radical innovation performance of the firm, moderated by the firm’s protection of its strategic
knowledge.

Design/methodology/approach — The study is based on a multi-industry survey study with a time-
lagged data set, with independent variables collected in the first wave, followed by a second wave four
years later for the dependent variables. The authors test the hypotheses using partial least squares
structural equation modeling.

Findings — The authors find that firms’ renewal capital is positively associated with the level of
incremental and radical innovation. Furthermore, the authors find that knowledge protection negatively
moderates the relationship between renewal capital and incremental innovation performance of the firm.
In case of radical innovation performance, similar moderating effect is not statistically supported.

Originality/value — With a time-lagged research design, this study study reveals the interdependent
roles of renewal capital and knowledge protection for firm’s innovation performance, and provides
insights of when (and when not) it would be beneficial for a firm to seek renewal and protective oriented
approaches.

Keywords Renewal capital, Knowledge protection, Innovation performance, Incremental innovation,
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Paper type Research paper

1. Introduction

To keep up with the competition, firms need to constantly renew their capabilities, resources
and ways of operating (Teece et al, 1997). In intellectual capital (IC) research, these
dynamic learning and renewal abilities of the firm have been conceptualized as renewal
capital (Edvinsson and Malone, 1997; Miller, 1999; Kianto et al., 2010; Inkinen et al., 2017).
In addition to constantly renewing firm’s knowledge base, protection of those knowledge
assets is also relevant to reap benefits from innovation (Teece, 1986; Liebeskind, 1996). In
general, it has been shown that leakage of knowledge is detrimental for firms’ innovation
performance (Ritala et al, 2015). Therefore, firms need to use variety of protection
mechanisms to retain proprietary knowledge within the firm boundaries (Hurmelinna-
Laukkanen et al., 2008; Thomé& and Bizer, 2013).

Our study focuses on the firm’s capabilities in renewal and protection of knowledge, and the
impact of these capabilities to incremental and radical innovation performance of the firm.
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This setting calls not only to understand the potential synergies or conflicts between firm’s
pursuits to learn and renew, but also protect its knowledge base. Existing literature has
provided mixed implications in this regard. On the one hand, creativity and learning might
suffer under the influence of strict knowledge protection; creative behavior by nature strives
from variety of interaction (Perry-Smith, 2006), while knowledge protection aims to limit flow
of knowledge across organizational boundaries (Manhart and Thalmann, 2015). On the
other hand, sufficient level of knowledge protection might be beneficial for firms as they can
then engage with other stakeholders with less fears of misappropriation (Ritala and
Hurmelinna-Laukkanen, 2013). Therefore, as firms need to simultaneously focus on renewal
and in knowledge protection, this pursuit might result in contradictory or paradoxical
tensions (Fernandez and Chiambaretto, 2016), which could in turn lead to reduction of firms’
innovation performance. These arguments are often bundled under the concept “paradox
of openness,” where it is pointed out that firms need to simultaneously combine openness
and knowledge disclosure with appropriability (i.e. ensuring value capture from that
knowledge) in their relationships (Laursen and Salter, 2014; Chesbrough et al., 2018;
Cappa et al., 2021; Ritala and Stefan, 2021). One further stream of studies has argued that
improved knowledge protection mechanisms allow firms to be more oriented to learning,
renewal, collaboration and innovation, given the lowered threats of knowledge leakage
(Jiang et al., 2016; Henttonen et al., 2016). For instance, Ritala and Hurmelinna-Laukkanen
(2013) found that simultaneous ability to acquire knowledge, coupled with high levels of
appropriability mechanisms, creates better innovation outcomes in interfirm settings (see
also Estrada et al., 2016).

As witnessed from the above discussion, the existing literature is not fully conclusive as to
whether renewal capital and knowledge protection could be seen as complements or
substitutes in driving firms’ innovation performance. While the role of each of these
constructs separately has gathered attention, their interplay is not fully understood. Thus,
the implications of pursuing simultaneously both renewal- and protection-oriented
approaches to knowledge represents an interesting research opportunity that can enrich
our understanding of the best suited strategies for firms that aim to generate both
incremental and radical innovations. In this study, we examine how renewal capital affects
incremental and radical innovation performance of the firm, moderated by the firm’s
protection of its strategic knowledge. We hypothesize that renewal capital has a positive
relationship with firms’ incremental and radical innovation performance, while knowledge
protection negatively moderates these relationships. This is based on our expectation that
the high focus on knowledge protection will impede firms’ renewal efforts and innovation,
because of lessened access to reciprocal knowledge sharing and learning opportunities.

We test our hypotheses with a multi-industry survey study conducted in Finland for firms
with at least 100 employees each. We expect that choosing a sample of Finnish firms of this
size reflects broadly the strategic posture of European or at minimum Nordic country
context in terms of firms’ innovation activities; however, the generalizability of the results
might be limited in other contexts with different legislative or institutional framework. We use
a time-lagged research design, where data on independent and moderating variables are
collected in 2013, and dependent variables in 2017. Using a partial least squares (PLS)
model, we find that renewal capital positively predicts the levels of incremental and radical
innovation, and that knowledge protection negatively moderates the relationship between
renewal capital and incremental innovation performance of the firm. We do not find
significant interaction effect for these variables for radical innovation.

These results provide interesting insights into firms’ strategic configurations related to
learning and renewal and simultaneously protecting the accumulated core knowledge. The
key implication is that while knowledge protection might be necessary for innovating firms,
overutilization of it might become harmful for innovation performance for firms that adopt
major orientation on renewal and learning. On the other hand, firms with radical innovation
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aims might more readily use “high renewal-high protection” strategies when necessary. In
the following sections, we discuss the theory and hypotheses, followed by methods and
results and finally discuss the implications and contributions of the study.

2. Conceptual background and hypotheses

In this section, we develop the conceptual background and hypotheses for the role of
renewal capital and knowledge protection for firm’'s innovation performance. Our
hypothesized model (Figure 1) argues that renewal capital has positive effects on both
incremental and radical innovation performance and that knowledge protection functions as
a negative moderator for both direct effects. Incremental innovation refers to the innovations
that improve the firm’s current products, services and processes and radical innovations to
completely new or changed products, services and processes; in this study, we are
particularly interested in firm innovation performance, which refers to the relative
performance in comparison to firms’ competitors in terms of incremental and radical
innovation (Subramaniam and Youndt, 2005). The reasoning relies on viewing first the
learning and renewal efforts as a key driver of innovation (as argued in the creativity and
learning literatures; Crossan et al., 1999; Zahra and George, 2002), and second, knowledge
protection as a contingency factor affecting the appropriability conditions of innovation
(Teece, 1986; James et al., 2013) and therefore modeled as a moderator variable in our
study between renewal capital and innovation performance.

2.1 Renewal capital and innovation performance

Renewal capital is one of the constituent elements of an organization’s IC (Edvinsson and
Malone, 1997; Kianto et al., 2010; Inkinen et al., 2017). In an organizational context, the
concept of IC refers to all the stocks and flows of knowledge that can be leveraged to
create value and competitive advantage (Nahapiet and Ghoshal, 1998; Youndt et al., 2004).
While the most typical approach to specify IC is to divide it into three sub-dimensions of
human capital, relational (or social) capital and structural (or organizational) capital
(Subramaniam and Youndt, 2005; Reed et al., 2006), recent literature (Tseng and Goo,
2005; Nazari and Herremans, 2007; Kianto et al., 2010; Cesaroni et al., 2015; Buenechea-
Elberdin et al., 2017; Inkinen et al., 2017; Rehman et al., 2021) has suggested that renewal
capital should be acknowledged as an important facet of IC, as it indicates an
organization’s capability to survive in changing conditions. In this study, we focus solely on
this aspect of IC.

Figure 1 | Research model
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Renewal capital represents the firm’'s ability to learn and to renew its knowledge base
(Kianto et al., 2010). It is an integral part of the intangible, knowledge management related
issues, which contribute to organizational performance and value creation. As renewal
capital addresses the ability of the organization to continuously learn and innovate to
sustain, adapt and recreate its knowledge, it is also linked with the dynamic capabilities
view of strategy (Teece et al., 1997), which addresses the sources and processes leading
to competitive advantage during conditions of rapid change. Because learning is an
important mechanism for knowledge renewal, it is also related with organizational learning
theory (Crossan et al., 1999). Another closely related concept is that of absorptive capacity,
which addresses ability of an organization to assimilate and apply new external information
to commercial ends (Cohen and Levinthal, 1990, 128; Jiang et al., 2016), or the routines and
processes that organizations use to acquire, assimilate, transform and exploit knowledge
(Zahra and George, 2002, 186). However, absorptive capacity concept has typically been
used to refer to dealing with knowledge that originates externally to the firm (for a critique,
see Lewin et al, 2011), mostly in the context of R and D activities (Lane et al., 2006),
whereas renewal capital also encompasses pro-active and creative internally induced
knowledge creation. In addition, renewal capital includes the generic knowledge and skills
development beyond functional boundaries, hence emphasizing more the tacit dimension
of knowing (Polanyi, 1966/1990). As the focus of this paper is on knowledge-related
tensions between firms’ efforts to be simultaneously creative as well as protective, we have
chosen to focus on the phenomenon of renewal capital in this study.

Innovation, i.e. development of a value-creating novelty, is essentially a knowledge-based
issue (Nonaka and Takeuchi, 1995). Production of innovations hinges on the ability to
leverage and integrate various types of knowledge assets from multiple sources (Tidd and
Bessant, 2009). Knowledge is needed in all phases of the innovation process, from
developing and identifying new ideas, to enabling the testing and application of them, as
well as to supporting adoption and distribution of them (Leonard-Barton, 1995). Hence,
previous literature has widely seen knowledge as a key driver of innovation. The impact of
IC on innovation performance has been a subject of active research (Cabrilo and Dahms,
2018; Paoloni et al., 2020; Rehman et al., 2021; Mahmood and Mubarik, 2020; Ali et al.,
2022). However, a recent structured literature review of the empirical work on the topic
(Buenechea-Elberdin, 2017) found that the role and impact of different IC elements on
innovation varied a great deal across different studies, ranging from very important to non-
significant. In addition, renewal capital is a relatively overlooked dimension of IC, with most
of the studies addressing either two (human and structural capital) or three (human,
structural and relational capital) aspects of IC (Tseng and Goo, 2005). This is a rather
surprising finding, because innovation in essence is a question of renewing, extending and
modifying organizational knowledge (Nonaka and Takeuchi, 1995; Leonard-Barton, 1995).

Even though other knowledge assets have a potential to improve innovation performance,
we argue that renewal capital as a realized capability is the IC element that most directly
influences it. As Ray et al. (2004, 26), point out, “resources, by themselves, cannot be a
source of competitive advantage. That is, resources can only be a source of competitive
advantage if they are used to ‘do something’.” We argue that the same applies to the
relationship between the traditional IC elements and renewal capital. Renewal capital as the
actualized learning of the firm stands for the ability of the firm to develop and further its
knowledge, which makes it the key knowledge-based asset predicting innovation
performance.

Renewal capital consists of the ability of the firm to acquire new information, develop skills
and to learn. An organization with high renewal capital can build on previous knowledge
and generate new knowledge (Chen et al., 2004; Tseng and Goo, 2005; Maditinos et al.,
2010). The firm’s ability to learn and to renovate its knowledge base has been widely linked
to innovation (Hurley and Hult, 1998; Hsu and Fang, 2009). Knowledge renewal and

PAGE 4 | JOURNAL OF KNOWLEDGE MANAGEMENT | VOL. 27 NO. 11 2023

Downl oaded from http://ftp. nowpublishers.com jkm article-pdf/27/11/1/2727708/j km 11-2021- 0866. pdf by guest on 30 May 2026



learning have been demonstrated to support, €.g. the development of new products,
processes and management mechanisms (Jimenez-Jimenez et al., 2008; Sanz-Valle et al.,
2011), as well as innovation on both individual and organizational levels (Wang and Ellinger,
2011). Several empirical studies have found renewal capital to be a key antecedent of
innovation performance (Buenechea-Elberdin et al., 2017; Cabirilo et al., 2018; Cabrilo and
Dahms, 2020) and organizational performance in general (Tseng and Goo, 2005; Cesaroni
et al., 2015). There is also evidence (Tseng and Goo, 2005; Buenechea-Elberdin et al.,
2017) that renewal capital mediates the impact of other IC elements on firm performance
outcomes. However, previous studies on the link between renewal and innovation have
used a unidimensional measure of innovation performance, and to the best of the authors’
knowledge, no previous study has examined the impact of renewal capital on different
types of innovations (incremental vs radical). In the following, we will separately form
hypotheses for the effect of renewal capital on incremental and radical innovation
performance of the firm.

Incremental innovations are small-scale developments and improvements to the current
products, services or processes of a firm. From a knowledge-based perspective, high
performance in executing such innovations is based on a capacity to refine and reinforce
existing knowledge and competencies (Subramaniam and Youndt, 2005) and to apply
those new knowledge sets to promote a gradual development of the firm’s offerings. Both of
these mechanisms, exploiting the deepening and widening of the current knowledge of the
firm (March, 1991) and recombination of knowledge into new knowledge patterns (Savino
et al., 2017), can lead to development of incremental innovations (Carnabuci and Operti,
2013). Therefore, such innovations stem from gradual developments to the previous
knowledge assets (Kang and Snell, 2009), convergent thinking processes (Taylor and
Greve, 2006) and application of intra-firm specialized knowledge (Grant, 1996), expanded
by a local search for incremental development opportunities (Fleming, 2001). Renewal
capital, i.e. development and acquisition of new skills and understanding, not only builds
new pieces of knowledge but also potentially enables forming new connections among the
learned elements that have already been known to the firm, but not interconnected in a
particular manner. The renewed knowledge provides a basis that the firm can use to add
and amend to its current knowledge, as well as to generate new linkages between the
existing knowledge elements in well-known manners. Consequently, a firm with a high
renewal capital is able to recombine the knowledge existing among its actors and networks
(Carmnabuci and Operti, 2013), enabling the firm to tap on a wide spectrum of existing
knowledge elements and to combine them in well-understood ways (Savino et al., 2017),
allowing it to innovate incrementally by building on the competences that it already currently
excels in (Tushman and Anderson, 1986):

H1. Renewal capital improves incremental innovation performance of the firm.

Radical innovation differs from incremental because it requires tapping on a broader, more
diverse and more distant sets of knowledge (Fleming, 2001). Radical innovations transform
the existing products, services or technologies of the firm. Radical innovations are based on
a capacity to conduct competence-destroying changes on the firm’s knowledge (Tushman
and Anderson, 1986) as they require a radical departure from and disruption with existing
routines and practices of the firm (Damanpour, 1991). Achieving radical innovations stems
from renewing knowledge in an explorative, rather than exploitative manner (March, 1991),
and is an application of divergent thinking (Taylor and Greve, 2006). While on one hand
renewal capital benefits local search, exploitation, and related incremental innovation, on
the other hand it also enhances radical innovation outcomes through creativity and
inventiveness. A firm with high renewal capital is able to experiment, improvise and apply
trial and error as learning mechanisms (Zahra et al., 2006) and thereby not only to generate
a variety and diversity new knowledge elements, but moreover to combine and recombine
those in novel ways (Savino et al., 2017) and create new knowledge combinations required
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for radical innovations. Such new knowledge may manifest as completely new-to-the-world
insights and inventions, and also as imaginative reframings or redefinitions of the problems at
hand (Bessant et al., 2014). Thus, renewal capital improves radical innovation performance
through enabling the transformation of the existing knowledge base of the firm which then can
be combined in novel ways to produce radical innovations (Carnabuci and Operti, 2013),
leading to the generation of significantly transformed offerings and organizing methods:

H2. Renewal capital improves radical innovation performance of the firm.

2.3 Moderating role of knowledge protection

While renewal capital is an important feature for organizational ability to create new
knowledge and eventual innovations, firms also need to consider how to appropriate value
from innovation (Teece, 1986). From this viewpoint, literature has suggested reaping
innovation benefits often requires applying dedicated knowledge protection mechanisms
(James et al., 2013; Ritala and Hurmelinna-Laukkanen, 2013). In this study, we argue that
while knowledge protection is important for reaping innovation benefits, at the same time, it
acts as a restricting mechanism for firms that are particularly renewal oriented. We assume
that a highly protective approach will result in firms’ employees to restrict knowledge flows
with both internal and external stakeholders to the firm. This assumption is the basis on
which we argue that firms deploying an overly protective orientation will suffer from missed
opportunities to share and receive knowledge, even if we do not measure the knowledge
flows directly. In particular, high emphasis on protection might make the firms and their
employees unable to engage in reciprocal knowledge sharing in different contexts
(Tranekjer and Knudsen, 2012; Caimo and Lomi, 2015; Loebbecke et al., 2016), leaving the
firms with lower number of combinatory knowledge search opportunities (Savino et al.,
2017). For firms that involve high renewal capital, the combinatory search benefits will be
thus dampened by overly protective approaches. Existing literature provides indirect
support for these arguments. For instance, Laursen and Salter (2014) demonstrated the
high levels of appropriability mechanisms used in a firm lead to lower emphasis in external
collaboration. Meanwhile, it is known that organizational renewal and learning require high
amount of collaboration with external stakeholders, as discussed broadly, e.g. in open
innovation and collaborative innovation literatures (see e.g. West and Bogers, 2014).
Therefore, being renewal oriented and at the same time highly protective causes a strategic
contradiction, where simultaneous pursuit of learning and knowledge development might
become at odds with protectiveness and secrecy. In other words, it will be somewhat
difficult to “get the best of both worlds.” Based on these arguments, we generally expect
knowledge protection to have a negative moderating role on the relationship between
renewal capital and innovation performance of the firm.

In terms of incremental innovation, which relies on gradual developments from the existing
knowledge domain, too high emphasis on knowledge protection might be at odds with
renewal initiatives. Incremental innovation benefits particularly from collaboration among
wide variety of internal and external stakeholders that enable the focal firm to internalize and
apply knowledge to develop improved technologies and offerings. For instance,
competitors are a particularly feasible source of knowledge regarding incremental
innovation (Nieto and Santamaria, 2007; Ritala and Hurmelinna-Laukkanen, 2009); however,
knowledge protection is often focused on excluding knowledge from competitors (Teece,
1986; James et al., 2013). Similarly, focusing on knowledge protection will make it more
difficult for firm’s employees to engage in reciprocal sharing of knowledge in a variety of
industry networks such as trade associations (Pinnington et al., 2021), where much of the
incremental developments are discussed. Similarly, in a multi-national or a large
conglomerate company, protective approach between different units might become a
hindrance for knowledge sharing and related learning (Tsai, 2002). Being overly protective
will thus restrict the firms’ abilities to communicate about innovation with different internal
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and external stakeholders, lessening the abilities to receive useful knowledge reciprocally in
return (Loebbecke et al., 2016). This might be particularly harmful as incremental innovation
involves low distance between innovation and current knowledge base of actors, providing
feasible opportunities to quickly combine and integrate knowledge across domains (Savino
etal., 2017).

In summary, renewal capital benefits incremental innovation via close elaboration of current
knowledge domains that are extended iteratively via interactive learning with internal and
external stakeholders. We argue that these benefits are suppressed with strongly protective
approaches to knowledge; working with incremental developments becomes harder as the
firm’'s employees become hesitant, unsure or unwilling in terms of reciprocal learning and
development opportunities. In incremental innovation, the low distance between the
attempted developments and the current knowledge base signifies the problem; reciprocal
learning might be hampered as firm’'s employees cannot interact with the close
stakeholders and collaborators. Based on these arguments, we expect that high levels of
knowledge protection will lead to lesser opportunities to harness the benefits of renewal
capital on incremental innovation performance:

H3. Knowledge protection negatively moderates the relationship between renewal
capital and incremental innovation performance of the firm.

For radical innovation, we also expect that knowledge protection has a negative moderating
role, for partially similar but also distinct reasons. For creation of radical innovation, external
ideas and integration of various types of knowledge is particularly important (Zhou and Li,
2012), involving a distant search of knowledge elements (Fleming, 2001). At the same time,
protecting radical innovation-related knowledge is highly relevant, because disseminating it
too widely might end up the focal firm in losing the novelty value of the innovation (Ritala
et al., 2018). Therefore, firms’ attempts to protect their knowledge, coupled with high
renewal orientation, can be expected as a difficult match for radical innovation
performance. While there are ways to “selectively reveal” knowledge while keeping other
parts protected (Alexy et al., 2013), the overall aim toward radical innovation might be
impeded with overly protective approach because firms will have difficulties to engage into
distant search that draws from reciprocal exchanges of knowledge with variety of
stakeholders (Tranekjer and Knudsen, 2012; Loebbecke et al., 2016). Simply put, creative
and inventive firms that also adopt a high knowledge protection will have less opportunities
to combine the different creative outputs with other stakeholders’ knowledge elements
(Savino et al., 2017), leading to lower possibilities for radical innovation.

In summary, renewal capital benefits radical innovation via providing opportunities to
combine distant and novel knowledge combinations. However, a strongly protective
approach could hamper these learning and recombination attempts; when firm’s
employees pursue for radical combinations, but are unable to share their own knowledge,
they might miss out from the most useful knowledge sharing and integration opportunities.
For these reasons, we expect a negative moderating effect for knowledge protection:

H4. Knowledge protection negatively moderates the relationship between renewal
capital and radical innovation performance of the firm.

3. Methods
3.1 Research design and data collection

We used statistical survey research strategy, using structural equation modeling (SEM) with
the SmartPLS3 software. To test the model with a true causal logic (i.e. time lag between
independent as well as moderating variables and dependent variables), we used two data
sets, collected in years 2013 (N = 259) and 2017 (N = 221) from Finnish firms with at least
100 employees. The independent and moderating variables were collected in year 2013,
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and dependent variables (incremental and radical innovation performance) were collected
in 2017. After merging the two data sets, we ended up with a smaller cross-industrial data
set of 96 companies where the same companies had responded to both surveys. In both
data collection phases, all firms were contacted by an external research company by
telephone and the person in charge of the human resources was asked to respond to the
questionnaire. The key informant technique was used to collect data from one respondent
per company.

In terms of industry, most of the respondents represented manufacturing (37.2%) and
wholesale and retail trade (18.1%). Transportation and storage (8.5%), services (8.5%),
professional, scientific and technical activities (7.4%) and construction (7.4%) were other
notable industries. Most of the respondents held the key position regarding the issues of IC:
human resources director of manager (71.9%), other type of director or manager (11.5%)
and managing director (7.3%). This indicates their expertise on the matters under scrutiny.

3.2 Measures

The wording of the items and anchoring of the scales for all the measures are presented in
Table 1.

For the independent variable, renewal capital, we used Inkinen et al’s (2017) four-item
measure. The respondents were asked to evaluate to what extent the statements related to
development and reinvention apply to their company.

The scales for the dependent variables, i.e. incremental and radical innovation performance
of the firm, were based on a work by Subramariam and Youndt (2005), and for both, the

Table 1 Measurement items, CR and AVE

Concept Iltem Factor loading CR  AVE
Renewal capital To what extent do the following statements on renewal apply to your 0.88 0.64

company? (1 = completely disagree, 5 = completely agree)

Our company has acquired a great deal of new and important 0.788***

knowledge

Our employees have acquired a great deal of important skills and 0.800***

abilities

Our company can be described as a learning organization 0.820***

The operations of our company can be described as creative and 0.790***

inventive

Knowledge protection

Incremental innovation

performance

Radical innovation
performance

To what extent do the following statement on knowledge protection apply
to your company? (1 = completely disagree, 5 = completely agree)

Our company’s strategic knowledge is protected from those one-item measure
stakeholders to whom it is not intended
How would you rate your organization’s capability to generate the 0.88 0.71

following types of innovations in the products/services you have

introduced over the past year? (1 = weaker than competition; 4 = similar

to competition; 7 = stronger than competition)

Innovations that reinforce your prevailing product/service lines 0.882***

Innovations that reinforce your existing expertise in prevailing products/ 0.789***

services

Innovations that reinforce how you currently compete 0.847***

How would you rate your organization’s capability to generate the 0.88 0.78

following types of innovations in the products/services you have

introduced over the past year? (1 = weaker than competition; 4 = similar

to competition; 7 = stronger than competition)

Innovations that make your prevailing product/service lines obsolete 0.896***
Innovations that fundamentally change your prevailing products/ 0.875***
services

Note: “**Statistically significant at 0.01 significance level
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initial scale consists of three items. The respondents were asked to rate their organization’s
capability to generate innovations in the products and services they have introduced over
the past year. An example item for the incremental innovation performance was
“Innovations that reinforce your prevailing product/service lines” and for the radical
innovation performance “Innovations that make your prevailing product/service lines
obsolete.” While subjective performance measurement has its limitations, we chose to rely
on it because of the absence of suitable objective measures for firms in our sample, as well
as the support from the previous literature on the sufficient reliability of subjective
assessment of performance (Ketokivi and Schroeder, 2004). In the phase of measurement
model testing, we removed one item from the radical innovation performance due the low
and insignificant factor loading.

Moderating variable, knowledge protection, was measured with a three-item measure by
Hussinki and colleagues (reported first time in Hussinki et al., 2017). The respondents
assessed to what extent do the statements on general as well as formal and informal
knowledge protection apply to their company. An item for the general knowledge protection
was “Our company’s strategic knowledge is protected from those stakeholders to whom it is
not intended,” for the formal protection “If necessary, our company uses patents,
agreements, legislation and other formal means to protect its strategic knowledge” and for
the informal protection “If necessary, our company uses confidentiality, employee guidance
and other informal means to protect its strategic knowledge.”

However, during the measurement model testing, we decided to drop two items concerning
the formal and informal protection. An item covering informal protection was dropped
because of low and insignificant factor loading. After that, the scale was conceptually
inconsistent because it covered general protection and only formal protection.
Consequently, we decided to drop also the item related to formal protection to have an
unbiased measure with a good content validity. In the remaining item, the respondents
assessed to what extent does the statement on protection of strategic knowledge apply to
their company, and particularly “whether the knowledge is protected from those
stakeholders to whom it is not intended.” The wording of the item includes an assumption
that the informants will evaluate stakeholders as any internal or external actors from whom
the knowledge is protected from. This includes, and aligned with what is discussed in H3
and H4, internal stakeholders via which unwanted knowledge spillovers might accrue, as
well as external stakeholders such as competitors. This assumption relies on the informants’
ability to assess the salience of particular stakeholders in the context of knowledge
protection.

Three measures — number of personnel, industry and R&D intensity — were used as control
variables — to eliminate the effects they might have on innovation performance. As a proxy
values for firm size, we used number of employees. For the industry variable, we used an
adapted classification of eight classes based on the “Statistical classification of economic
activities in the European Community” (NACE Rev. 2). In the analysis, we included dummy
variable (manufacturing vs all other industries). Intensity on research and development
activities was reported by the respondents as a percentage of R&D staff of all employees in
2016. We used the natural logarithmic transformation of the variable for the analysis.

3.3 Assessment of common method bias

Even though we collected data in two waves, and in such way minimizing the risk of
common method bias (CMB), the data collection still relied on self-report measures, and it
might be that in some companies the respondent for the independent, moderating and
dependent variables could be the same person. Thus, common method variance might
have biased the findings in that regard. CMB is of particular concern when respondents are
asked to address items that relate to all variables. Following relevant precedents from the
literature (Minbaeva et al., 2012), we took several steps to reduce the risk of such bias.
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First, to reduce any risk that respondents might alter their answers to align with the
expectations of others, the survey design and administration explicitly assured respondent
confidentiality (cf. Tsai and Ghoshal, 1998; Minbaeva et al., 2012). We also consulted with
practitioners in the field to improve the scale items and used clear wording and
understandable terminology to keep the survey concise (MacKenzie and Podsakoff, 2012).
The fact that the surveys asked experienced respondents to assess concrete constructs
further reduced the possibility of CMB (Rindfleisch et al., 2008; MacKenzie and Podsakoff,
2012). Moreover, anchoring of the scales varied in our survey (different for innovation
performance than for renewal capital and knowledge protection), thus helping to further
decrease the possibility of CMB (Podsakoff et al., 2003; Rindfleisch et al., 2008; MacKenzie
and Podsakoff, 2012).

To assess the risk of CMB further, we performed statistical analysis. In line with Podsakoff
et al. (2003) and following the procedure suggested by Liang et al. (2008), a measurement
model that included one method factor was also tested, allowing items to load both on their
theoretical constructs and on a common method factor. Loadings on the method factor
were substantially lower than those on the construct factors. Finally, our analyses with the
PLS (see Section 4) revealed high discriminant validity, which further decreases the
concern of CMB (Ahammad et al., 2017). Taken together, these tests suggest that CMB
was unlikely to be a major concern.

3.4 Assessment of non-response bias

A ttest was carried out to confirm the absence of non-response bias. We compared 96
respondents of this study against the other respondents in first and second data collection
waves. The purpose was to show that there was no kind of bias between companies
included in our study and rest of the companies. The responses regarding both the
independent (renewal capital) and the moderating (knowledge protection) variables used in
this study were compared with 166 respondents of the first data collection. The results
indicated that there were no statistically significant differences between the groups. This
was also the case with the dependent variables (incremental and radical innovation
performance). The responses of 96 respondents regarding the innovation performances
were compared with 125 other respondents in the second data collection. Again, no
statistically significant differences between the responses were found. In sum, it could be
concluded that non-response bias is not a major concern in our study.

4. Results
4.1 Structural equation modeling approach

We used PLS-SEM for the analyses (version 3.2.7 of SmartPLS; see Ringle et al., 2015) and
followed the process suggested in the literature (Hair et al., 2014; Hair et al., 2020). The first
step was to assess the reliability and validity of the measurement models. We then used the
structural model to test our hypotheses. To analyze moderation effects, the direct relations
of the variables and the relation of the interaction term were examined (Baron and Kenny,
1986).

To simultaneously address multiple and complex relationships (Ahammad et al., 2017)
using PLS-SEM is appropriate because it is exploratory in nature and is based on
minimizing the residual variance of the dependent variables. It therefore makes more
modest demands on data compared with other SEM techniques (Hair et al., 2014). In
addition, PLS-based structural modeling can be used with smaller sample sizes (Hair et al.,
2014; Real et al., 2014). These features make PLS-SEM suitable for research focusing on
theoretical exploration of relationships also with small sample sizes (Ahammad et al., 2017;
Real et al., 2014). The “ten-times rule” is widely used for the sample size in the PLS-SEM.
This means that the minimum count of observations is ten times the maximum number of
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paths directing to the particular latent construct in the structural model (Hair et al., 2011).
For our models, this requirement is met as there are six paths, i.e. minimum sample size
being 60 while our sample size is 96; therefore, the sample size fits the requirements for
running a PLS-SEM with the current set of variables.

4.2 Descriptive statistics

Table 2 presents the means and standard deviations and provides a correlation matrix for
the variables. As the matrix shows, there are significant correlations between the
independent variable (renewal capital), the moderating variable (knowledge protection) and
the dependent variables (incremental and radical innovativeness). This supports
interconnectedness between the constructs of interest.

4.3 Measurement models

To test the measurement models, we assessed the internal consistency and the
discriminant validity. During this phase, we removed one item from the knowledge
protection and one item from the radical innovation performance because of low and
insignificant factor loadings.

4.4 Internal consistency

Measures of construct reliability (CR) and convergent validity represent the internal
consistency. According to the CR test, all the constructs showed a value above the
threshold (0.7, adopted by Bagozzi and Yi, 1991; see Table 1). To test for convergent
validity, we examined CR, the factor loading and average variance extracted (AVE). First,
the loadings of all the items included in the final models were high and statistically
significant, which means that they were all related to their specific constructs, verifying the
posited relationships among the indicators and constructs. Second, the AVE measure
exceeded the cut-off (0.50; see Fornell and Larcker, 1981) in all our constructs.

4.5 Discriminant validity and multicollinearity

Discriminant validity indicates the extent to which any one construct differs from the others.
To assess it, we first tested if the AVEs are greater than the variance shared between that
construct and the other constructs in the model (i.e. the squared correlation between two
constructs; Fornell and Larcker, 1981; Hair et al., 2020). The constructs of our study fulfill
this condition and the AVEs for all the constructs are greater than the squared correlations.

Second, we tested discriminant validity by means of heterotrait-monotrait ratio (HTMT)
following the procedure suggested by Hair et al. (2017, 2020; see also Henseler et al.,
2016). The results showed that the HTMT values for all pairs of constructs were under the
threshold value of 0.90. Moreover, based on a computed bootstrapping procedure, all

Table 2 Correlation matrix

Variable Mean SD 1 2 ) 4 ) 6

1. Employees 346.59 459.68

2. Industry (Manufacturing) - - —0.01

3. R&D intensity 0.15 2.52 0.86 0.276*

4. Renewal capital 3.50 0.66 0.055 —0.182 0.172

5. Knowledge protection 4.11 0.96 0.150 0.048 —0.011 0.329**

6. Incremental innovation performance 4.79 0.84 —0.038 0.009 0.026 0.217* 0.215*

7. Radical innovation performance 4.35 0.94 —-0.121 0.014 0.023 0.270* 0.181 0.555**

Notes: “*Correlation is significant at the 0.01 level; *correlation is significant at the 0.05 level
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HTMT values were significantly different from 1. These results support the discriminant
validity of the studied constructs.

Finally, we tested collinearity between the constructs using the variance inflation factor (VIF)
as a metric for multicollinearity. The VIF should not exceed a value of 5 (Henseler et al.,
2016; Hair et al., 2017) and the constructs of our studies fulfilled this condition. The highest
value was for the renewal capital: in the incremental innovation (1.260) and in the radical
innovation (1.210) model.

In sum, the model assessments gave good evidence of validity and reliability for the
operationalization of the concepts

4.6 Testing the research model

To test our hypothesis, we estimated path models reflecting the posited relationships between
renewal capital, knowledge protection and innovation performance. This was done separately
for incremental and radical innovation performance, i.e. models for both types of innovation
performance were tested singly. As shown in Table 3, our research models could explain 13%
of the variance of the incremental and 11% for the radical innovation performance of the firm.
Thus, the coefficient of determination for both is at adequate level taking into consideration that
the dependent variable (here innovation performance) is affected by a host of other factors in
addition to the ones considered in the analyses (Hair et al., 2017). Moreover, to test explanatory
power of our models further, we evaluated predictive relevance of the models as suggested in
the literature (Hair et al, 2017). Values for Q? (see Table 3) are above zero, showing a
satisfactory predictive relevance for innovation performance.

The results provided support for most of our hypothesis (see Table 3 and Figure 2). First, as
suggested in H7 and HZ2, renewal capital has a direct and positive effect on both incremental
(B=0.231, p = 0.023) and radical (B = 0.247, p = 0.018) innovation performance of the firm. In
addition, we hypothesized that knowledge protection will negatively moderate the relationship
between renewal capital and innovation performance of the firm. Only H3 was supported:
knowledge protection works as a negative moderator on the relationship between renewal
capital and incremental innovation performance, by weakening the effect (B = —0.229, p =
0.030). See also Figure 3 for a graphical interpretation of this moderation effect. H4 gets only
modest support, and coupled with a much weaker effect, we conclude that H4 is not statistically
supported, albeit the effect is realized to the expected direction. Finally, while we did not
hypothesize a direct effect for knowledge protection, we still included it in the analysis. The
results show that knowledge protection has a slightly positive association with both incremental
and radical innovation, but this association is not statistically significant.

4.7 Post hoc tests

In addition to testing our research models, we wanted to both show robustness of our
results and explore the relationships between renewal capital, knowledge protection and
innovation performance in more detail. Thus, we performed several post hoc tests by testing
additional models.

4.8 Sub-group analyses: knowledge protection

First, we conducted a sub-group analysis to check the robustness of our results. For this purpose,
we did a median split to divide companies into sub-samples based on how strongly they use
knowledge protection (i.e. one-item measure that was used in the analysis above). After the split,
we got groups for companies with low (sample size 54, mean = 3,48, SD = 0.771) and high
(sample size 38, mean = 5, SD = 0) knowledge protection. Then we tested the direct effect of
renewal capital to innovation performance with these subgroups. For radical innovation
performance, the direct effect for the companies with low knowledge protection (B = 0.290,
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Figure 2 Results (control variables are omitted for clarity reasons)
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Figure 3 A graphical interpretation of moderation effect in incremental innovation
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p = 0.043) was positive and statistically significant. Meanwhile, the same direct effect for the
companies with the high knowledge protection was not significant (B = 0.182, p = 0.275). The
effect of knowledge protection was even more evident in the case of incremental innovation:
the effect of renewal capital on incremental innovation in the low knowledge protection subgroup
was positive (B = 0.327, p = 0.007), whereas within the high knowledge protection group, the
effect was negative, even if not statistically supported (B = —0.276, p = 0.222). Altogether, the
results from the sub-group analyses give additional support for the results presented above, even
if because of the small sample size, there were no statistical significance for the coefficients
concerning the sub-group with high knowledge protection.

4.9 Sub-group analyses: control variables

Next, we compared companies with low and high R&D intensity as well as smaller and
larger companies (operationalized as number of employees). For that we performed a
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median split to divide companies into sub-samples. Based on a median split (median =
1.10), we got groups for companies with low (sample size: 41, mean = —1.71, SD = 2.37)
and high (sample size: 43, mean = 1.94, SD = 0.75) R&D intensity, as well as groups
(median = 204) for smaller (sample size: 46, mean = 140.02, SD = 31.44) and larger
(sample size: 45, mean = 557.76, SD = 583.94) companies.

The results for the R&D intensity showed that regarding the incremental innovation
performance, the moderation effect of knowledge protection was significant with
approximately same effect size within companies with both high (B = —0.363, p = 0.043)
and low (B = —0.385, p = 0.032) R&D intensity. The results regarding the radical innovation
performance gave some interesting insights. The direct effect of renewal capital was
significant only within the companies with high R&D intensity (B = 0.380, p = 0.016). For the
companies with low R&D intensity, the direct effect was to the opposite direction (even
though not statistically significant): B = —0.283, p = 0.242. The results regarding the
moderating effect of knowledge protection were parallel in both sub-samples being
negative for the companies with low (B = —0.133, p = 0.313) as well as for the companies
with high (B = —0.123, p = 0.239) R&D intensity.

Regarding the size of the company, the results showed that both direct effect of renewal capital
and the moderating effect of knowledge protection to incremental innovation performance
varied. The effect size for the direct effect of renewal capital within the smaller companies was
0.342 (p = 0.058) compared with larger companies (B = 0.147, p = 0.242). Regarding the
moderating effect, the results were contrary: for smaller companies, B = —0.203 (p = 0.181)
and for larger companies, B = —0.306 (p = 0.047). Results for the radical innovation
performance followed the same pattern. The direct effect of renewal capital was greater among
smaller companies (B = 0.362, p = 0.028) compared with larger ones (B = 0.179, p = 0.250).
However, in the size of the moderation effect, there were no major differences between smaller
(B =-0125, p = 0.271) and larger (B = —0.162, p = 0.185) companies. In summary, the
conclusion of the sub-group analysis of the firm size demonstrates that the size of the firm is an
important driver behind the explanatory mechanism of H7 and H2. Smaller firms tend to benefit
more from renewal capital for both incremental and radical innovation performance. This might
relate to the relatively more important role of employees’ learning efforts in smaller firms, while in
larger firms there might be more structured ways to renew the firm’'s knowledge base (e.g.
corporate education programs, internal trainings). Regarding H3 and H4, we would be less
careful in interpreting the role of company size, given the relatively smaller differences in effect
sizes.

4.10 Additional operationalization of knowledge protection

As described in Section 3.2, we decided to use a one-item measure for the knowledge
protection. However, we performed additional tests with different operationalizations of
knowledge protection to analyse more deeply its moderating role in the relationship between
renewal capital and innovation performance. For this, we used two one-item measures, i.e. one
covering formal and one informal protection. The results for the formal protection showed that
there was no statistically significant moderation effect of knowledge protection in incremental
(B=-0.161, p = 0.083) or in radical (B = —0.073, p = 0.270) innovation performance models.
This was the case also regarding informal protection: incremental (B = —0.023, p = 0.436) and
radical (B = —0.012, p = 0.468) innovation performance. Thus, it seems that the overall,
general protection for knowledge is the most harmful form of protection in the relationship
between renewal capital and innovation performance.

5. Discussion and implications

Overall, our results provide more understanding how firms deal with both creative and
closed approaches as it comes to managing IC for innovation purposes. The results
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strongly support that renewal capital is positively associated with both incremental and
radical innovation performance. However, a combination of strong renewal capital and
knowledge protection is harmful especially for incremental innovation. Here, the results
imply that for incremental innovation, there is a strategic contradiction where firms
cannot simultaneously have “all of the good things”: to renew themselves and acquire
knowledge from external environment, while at the same time securing as much
knowledge as possible within their boundaries. The reason for this negative effect might
be related to the suppressive role of knowledge protection; the firm’s representatives
might miss out opportunities to learn and renew their knowledge base given their need
to protect knowledge from different stakeholders. Because learning ultimately requires
knowledge sharing and transfer (Tranekjer and Knudsen, 2012; Caimo and Lomi, 2015;
Loebbecke et al., 2016), firms with a protective approach might miss out those
opportunities. Furthermore, the interaction effect between renewal capital and
knowledge protection on radical innovation was not statistically significant. This
suggests that there is a difference for renewal-oriented firms that aim to protect their
knowledge for incremental and radical innovation domains. One way to interpret this
differing result relates to the more proprietary nature of radically new knowledge: the
more novel and radical the knowledge, the more important is its protection for the
focal firm given that such innovations have a potentially major effect on the markets
and technologies where the firm operates (Garcia and Calantone, 2002). Therefore,
firms might particularly suffer from leakages of radical-innovation-related knowledge
(Li et al., 2008; Ritala et al., 2018). This leads to a conclusion that knowledge protection
(in combination with a renewal approach) might be relatively more relevant for firms
aiming for radical than incremental innovation. However, this interpretation should be
treated with caution, and more studies are needed to pin down to the differences
between incremental and radical innovation in the context of our arguments. Finally, our
results also demonstrated that knowledge protection has a slightly positive association
with both incremental and radical innovation, but this association was not statistically
significant. In summary, our results point out to an overall finding that both renewal
capital and knowledge protection might be beneficial for firm’s innovation performance,
but that there is a negative synergy. In other words, on average, firms will struggle if
they try to combine a strong learning and renewal orientation with a protective
approach to knowledge.

Our findings contribute to several streams of literature. These contributions provide
implications and also open areas for further inquiry. First, we contribute to the literature that
has proposed renewal capital as an essential facet of the overall IC of the firm (Edvinsson
and Malone, 1997), particularly for innovation-oriented companies. With the time-lagged
research design, our study provides strong empirical support for the claims made in
organizational renewal capability and renewal capital research (Kianto, 2007; Kianto et al,
2010; Inkinen et al., 2017) as well as dynamic capabilities literature (Teece et al., 1997). In
particular, our findings empirically confirm the expectation that renewal and learning
attempts lead — over time — to improved incremental and radical innovation performance.
Hence, the results provide backing for the recent claims concerning the importance of
acknowledging the renewal aspect in the IC framework (Mention and Bontis, 2013;
Buenechea-Elberdin et al., 2017; Cabrilo and Dahms, 2020). This means that IC literature
should consider incorporating an explicitly renewal-focused element in the bundle of
intangible value-generating issues that are examined. While the typical three-partite
categorization of IC elements includes human, structural and relational components,
complementing these with the extent to which organizational knowledge is renewed
and modified should provide an important addition for understanding innovation-oriented
firms (Rehman et al., 2021). Related future research issues include interrelations of
the more static and dynamic IC components, as well as how such interrelations impact, for
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example, exploitative and explorative innovation activities in various types of institutional
contexts.

Second, we contribute to the literature examining the role of appropriability and related
knowledge protection mechanisms on innovation performance of the firm (Teece, 1986;
Ritala and Hurmelinna-Laukkanen, 2013; James et al., 2013). In this regard, our study
provides interesting results that provide understanding of the “dark side” of knowledge
protection. We find support for claims that overemphasis on knowledge protection might
become harmful especially for those organizations that are renewal oriented, especially in
terms of pursuit of incremental innovations. For radical innovation, the knowledge protection
is likely to have particular benefits for profiting from radical innovation because such
innovation can lose its value when exposed widely (Li et al., 2008). This aspect might
partially accommodate the potential downsides of protectiveness. While we examined
knowledge protection as an overall organizational approach, further studies could go
deeper in distinguishing between formal and informal mechanisms (Zobel et al., 2017) and
their downsides to firm’s innovation efforts. Furthermore, while we treated knowledge
protection as a moderator in the current study, future studies could also examine the direct
effects of knowledge protection to different types of innovation performance. Our findings of
the slightly positive (but not statistically significant) role of knowledge protection supports
the assumption that knowledge protection could play a useful role in innovation
performance, especially if firms can focus on protecting their core knowledge, while still
being able to disclose relevant knowledge to boost collaboration, knowledge sharing and
interaction within and across firm’s boundaries (see also Ritala and Stefan, 2021).

Finally, our paper contributes to the studies examining paradoxical tensions in organizations
(Smith and Lewis, 2011). Protecting knowledge while pursuing dynamism constitutes a
paradoxical tension that has been recognized in both intra-organizational literature (Husted
and Michailova, 2002) and inter-organizational literature (Bogers, 2011; Gast et al., 2019).
Our results complement and support such findings in showing that incremental innovation
can be hampered by overly protective approach; in this case, renewal-oriented firms are
not likely to get access to reciprocal knowledge sharing among their industrial peers,
leading to lower potential of knowledge combinations. For radical innovation, the protective
approach against competitors and other stakeholders within which knowledge is not
supposed to leak (as empirically operationalized in our survey) might have specific benefits
that balance out the challenges with more open approaches. It is important to further note
that knowledge protection issues can emerge in any collaboration, and in open innovation
strategies in general (see Laursen and Salter, 2014; Ritala and Stefan, 2021). This notion
calls out for further studies to examine how firms can deal with knowledge protection-
related tensions with different stakeholders, including competitors, suppliers, customers,
consultants and internal stakeholders.

Managers and practitioners could benefit from our findings. It is healthy to recognize
that it is difficult to “have it both ways” when dealing with knowledge: to both protect
and to enlarge the firm’s knowledge base. Our findings demonstrate that firms that are
strongly oriented to learn and renew their knowledge base will suffer from strong
knowledge protection approach, especially as it comes to incremental innovation.
Being protective has concrete consequences; there will be corporate policies to with
whom to share, what to share and what not to disclose. Furthermore, non-disclosure
agreements and other formal measures might come to play, which further suppresses
different interactions and opportunities to learn. However, while difficult, firms should
consider using different ways to simultaneously secure the proprietary knowledge,
while at the same time enabling their employees to engage with learning and
knowledge-sharing opportunities, both internally and externally. Some of the known
approaches for this include “selective revealing,” which refers to disclosing some
aspects of knowledge to engage into collaborations and interactions, while securing
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some other aspects within the firm (Alexy et al., 2013). Other scholars have suggested
that patents and other formal intellectual property (IP) mechanisms might enable firms
to share knowledge more widely, as the core knowledge is explicitly protected via the IP
mechanism (Ritala and Hurmelinna-Laukkanen, 2013). However, not all (or most)
knowledge is patentable. In the end, firms need to think carefully — and sometimes
case-by-case — their approach to knowledge disclosure, protection and learning.

As any, also this study has some limitations. First, for the innovation performance, we use
subjective assessments. Even if the time-lagged research design, as well as the wording of
the measure, helps to eliminate some of the challenges in this approach, future studies
could find alternative ways to operationalize and measure innovation performance. For
example, in the future studies, objective measures for the innovation performance together
with the different respondents for the renewal capital and knowledge protection could be
used. Second, due the research design and our attempt to cover longitudinal nature of the
causal relationship of renewal capital and knowledge protection on innovation performance,
the sample size is fairly modest (n = 96, based on the cross section of two 200+ survey
samples). To apply more sophisticated methods of analyses (e.g. traditional covariance-
based SEM), one should strive for larger number of respondents. Third, and as indicated in
Section 3, we rely on informants’ self-assessment of the stakeholders that the knowledge is
protected from. This approach is necessarily limited, as it does not uncover the amount of
knowledge flows that take place and where, nor the focus of the protection (e.g. internal or
external stakeholders). While these questions are outside of the scope of the current study,
we believe that other studies could focus more closely on the dynamics of internal and
external knowledge spillovers, the consequences of those and how knowledge protection
affects those dynamics. Finally, this study has been conducted in Finland, and among firms
with at least 100 employees. While we expect the results to be sufficiently generalizable to
other Nordic countries and European context more broadly, the obvious limitation is that
innovation activities are always bound to institutional and regulative contexts. To show
generalizability of the results and to overcome possible peculiarities of one single country, it
could be worthwhile to conduct similar studies in other countries with different kind of
cultural and institutional backgrounds.
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