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Abstract: The important influence that incremental innovation has, both on the organization’s
results and on the development of disruptive innovations in a synergistic relationship of positive
sum, makes it necessary to deepen its study. In the context of absorptive capacity, this paper aims
to contribute to the construction of a specific model of routines for more efficient exploitation.
The empirical study was carried out in a sample of Spanish manufacturing companies of the PITEC
Panel. The results show the superiority of the market as a source of knowledge compared to other
sources with more complex knowledge, but not adjusted to the needs of a minor improvement.
In addition, the management of external knowledge is a process whose phases are interrelated, so the
routines and resources used must contribute to enriching the external knowledge previously acquired
and not be redundant. Therefore, that would mean an inefficient allocation of resources for obtaining
and exploiting continuous innovation.

Keywords: continuous improvement; incremental innovation; absorptive capacity; sources of
knowledge; profitability

1. Introduction

In current contexts, characterized by high technological and market obsolescence, innovation is
a fundamental mechanism for companies to achieve competitive advantages. For this reason,
both researchers and managers are constantly searching for methods and practices to improve and
promote the organization and management of new product development processes [1]. In this sense,
we understand innovation as a complex dynamic process developed through a series of practices that
allow new or improved products to be introduced into the market according to the system that adopts
them [2–4].

This novelty or improvement reaches different degrees, both from the point of view of its scope of
application—whether the novelty extends into an industry or is a pioneer at world level [5]—and from
the point of view of the novelty it represents for the status quo of its scope—radical or incremental
innovation [6,7].

Although innovation is a valuable organizational outcome in itself, there is significant controversy
both in the definition of the concept [1,8] and in the possible superiority of some types of innovation over
others [9,10]. Traditionally, radical innovation has been associated with industry-leading companies
and with the best strategic option for followers or losers who wish to reverse their situation [4].
In this context, many studies consider that radical innovations are the best bet for companies because,
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while incremental innovations can allow large companies to remain competitive in the short term,
only radical innovations can change the rules of the game, leading the way in the long term [11].
Therefore, the importance of incremental innovation has traditionally been underestimated [12].

However, many studies have analyzed the complementarity between both types of
innovation—radical and incremental innovation [1]. In this way, the study of their value should
be considered both independently but also as part of their joint action to achieve higher levels of
productivity [13,14]. In a company, most of the economic benefits from innovation come from the flow
of incremental or sustained innovations that accumulate over time. Therefore, a more appropriate
innovation strategy should include both types of innovation [7,10,15,16].

Incremental innovation implies a predictable change in the routines of the innovation process,
which follows a logical extension of the existing knowledge and technological base [17,18]. For all these
reasons, this type of innovation is associated with continuous improvement strategies that, through
methods or routines already used, imply small improvements because of ongoing efforts [3,19–21].
In fact, exotic future innovation strategies that break with the organization’s natural evolutionary course
are often based on the slow and constant approach to incremental innovation [22]. The underestimation
that this type of innovation has suffered justifies the lack of sufficient empirical evidence to guide how
to articulate those specific capacities and routines that facilitate the different phases of the process for
obtaining and making incremental innovations profitable [8,17].

Innovations, in general, and incremental ones, in particular, require valuable external knowledge
that through systematic processing that gives the organization a new cognitive map that responds to the
needs of clients and markets [7] (p. 2302). Therefore, mastering the acquisition and transfer of external
knowledge within this process is fundamental, but requires specific and sometimes novel management
skills and routines [23]. As a result, recent works have related the concept of knowledge absorption to
the development of incremental innovations [24–26]. However, the empirical literature associated with
the capacities to accumulate and manage this knowledge is still scarce and incomplete [8]. To fill this
gap, the present paper aims to provide new empirical evidence for the development of the process to
obtain different results associated with incremental innovation.

Recognizing the need to further develop a specific mapping of resources, measurements, guidelines,
routines and capabilities to enable more efficient exploitation of incremental innovation [26,27],
the contribution of the proposed study is twofold. First, to enrich the treatment of absorptive
routines, we focus on the existing individual and joint relationships between the processes of the
absorptive capacity phases. In the area of absorptive capacity, the joint analysis of its different phases
has traditionally been based on the PACAP-RACAP structure, accepted by the literature [25,28,29].
However, this concept still requires further analysis in a number of respects, which would limit the
idea of an always equitable distribution of resources between the different phases of the absorptive
process [30]. Thus, both absorptive processes require specific activities and routines, which will require
that the organization, with a zero-sum philosophy, must efficiently distribute its efforts and resources,
which are limited, among them considering the objective pursued [31].

In the second place, the present study intends to contribute to the analysis of the innovative result,
by differentiating the obtaining of an incremental innovative result (functional performance) from the
generation of economic benefit (economic performance) from said result. Success is considered as the
economic performance that follows the launch of some innovation [32]; therefore, to associate routines
and resources in the improvement of a given innovative result, considering its impact on the income
statement, would represent a significant advance in the literature.

To achieve these goals, the present research addresses the following main research questions:

1. Does a source of knowledge have a different effect on the obtaining of economic performance
related to incremental innovation?

2. Do operating routines have a different effect on the obtaining of economic performance related to
incremental innovation?
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3. Are there any moderating effects between the dimensions of absorption capacity to obtain
economic results from incremental innovation?

The empirical study was carried out in a sample of Spanish manufacturing companies of the
PITEC Panel using multiple linear regression models, due to the quantitative nature of the dependent
variable. This method tries to fit linear models between a dependent variable and more than one
independent variable. The individual results indicate that the market as a source of external knowledge
of the absorptive capacity will allow the organization to improve the impact of incremental innovations
on turnover largely than the other sources analyzed. This result is consistent with the approach of
external knowledge search strategies [33,34] to the superiority of some sources over others.

When the joint effect between the phases of absorptive capacity is analyzed, the relationship is
more complex. According to the results, special attention should be paid to the acquisition routines,
as they will completely condition the convenience of certain routines throughout the absorptive
process. Considering the importance of the organization being up to date with new developments and
changes in the market so that incremental innovations can be reflected to a greater extent in the income
statement, that type of knowledge that already provides this information does not require routines
that complement it in this sense. However, the sources of knowledge that are least in contact with
the market—companies from the same group—must be complemented a posteriori with exploitation
routines related to this market.

2. Theory and Hypothesis

Within the framework of the literature on Innovation Management, an important research stream
has focused on identifying the factors that influence the strategic potential of innovations, depending on
whether they are incremental or radical in nature. In this sense, it is worth highlighting several studies
that focus the analysis of its relevance on aspects such as the market share of the company that develops
the innovation [17] or the sector to which it belongs [9]. However, in this paper, in line with recent
studies that support a dualistic perspective in the development of innovations, we consider that radical
and incremental innovations are interrelated, and that their potential should be assessed in relative
rather than absolute terms. In addition, both types of innovation are “determinants of a company’s
success, as they are different in nature and impact the company in different ways” [10] (p. 872).
Companies that develop successful innovation strategies tend to make pyramid-shaped strategies,
so that at the top of the pyramid there are only a few significant innovative bets, a larger number of
promising ideas are tested in the trunk, and a large number of incremental innovations are found at
the base [35]. Consequently, the correct development and exploitation of incremental innovations
will favor radical innovations, in a synergistic relationship of positive sum [15] to achieve long-term
gains [27].

For a product to be considered a novelty, it must be perceived by the market as providing
new practical benefits and reliable functions [36]. Incremental or continuous innovations consist of
some minor but substantial modification or improvement that contributes, within a framework of
continuity, to increasing the efficiency of the process or the satisfaction of the user or client [3,18].
It includes product design and quality; process improvements; new technological and organizational
arrangements; and new supply and sales practices.

Incremental innovation can be useful in a wide range of sectors and businesses, with the common
point that it does not require high costs or disbursements for its development [37]. For example, it is
critical in certain sectors by promoting increased price competition among drug manufacturers, leading
to cost savings in the health care sector [9].

Based on [38] definition, we can affirm that incremental innovations imply minor modifications,
but that when carried out in a cumulative process, they are of great importance. For this reason, this type
of innovation is associated with continuous improvement strategies, which imply small improvements
in a line of continuity that allows companies to generate a culture of permanent innovation [3,19–21,39].
If we consider incremental innovation as a deviation from stability, it adds a breadth that in the
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long term leads to greater efficiency, exploitation, skill development and a more varied repertoire of
solutions [15] that will favor future radical innovation. Incremental innovation plays an important
role in the continuous search for new ways that allow companies to achieve competitive advantages
of differentiation in the market [1]. Consequently, this innovation is important to increase market
share [12].

The association between absorptive capacity and types of innovation has attracted the attention in
numerous recent works [8,40]. For example, they establish a positive relationship between absorption
capacity and financial sustainability through open innovation [41]. Within the same line of argument
set out above, the processes of absorption of external knowledge will contribute through differentiated
resources, procedures and routines to obtaining two types of innovation—radical and incremental.
In this context, the role of routines as stable patterns of collective behavior that enable resources to
respond to various external and internal stimuli should be highlighted [42].

According to [28] proposal, absorptive capacity is a sequential set of routines grouped into two
factors—PACAP and RACAP. Thus, although PACAP focuses on the analysis and understanding of
external knowledge, RACAP focuses its greatest attention on the combination and integration of new
knowledge into the base of those previously accumulated in the company as well as its incorporation
into the company’s activities. Thus, PACAP has traditionally been associated with radical innovations
through the acquisition and assimilation of heterogeneous knowledge [43], while the development of
RACAP would require a culture that fosters stability and control in the transformation and exploitation
of new knowledge [25,44] and, therefore, more in line with obtaining incremental innovations [45].
Moreover, as it is developed through more formalized routines, it is more predictable in terms of later
returns [15].

Therefore, we can consider both as different concepts that would require distinct types of structures,
objectives and absorptive strategies [44,46]. PACAP will depend on the ability of employees to use the
knowledge absorbed and RACAP will be related to the high motivation of employees to be able to
contribute to organizational efficiency. However, the ability and motivation of employees are not a
sufficient condition in themselves, as they require the presence of other subsidiary aspects, such as
routines, practices and procedures [47–49].

Hypotheses

In the first phase of the absorptive process, acquisition, both the different relationships that
the organization maintains with different actors, under different systems of governance that act as
sources of knowledge [50–52], and its previously accumulated specific knowledge base are of great
importance [53]. Along the same lines, [54] already recognized that the stock of resources and capacities
of the company is the origin of the asymmetries in the competition for access and use of new resources,
as well as of the competitive advantages derived from the complementarity between resources.

Regarding the approach of the source of knowledge, the different sources will condition its
subsequent absorption by the recipient company and, consequently, the innovative result obtained [18].
This framework considers the breadth and depth of relationships with sources of external knowledge as
the factors that condition the innovative outcome of such knowledge [33]. On the one hand, wider access
through multiple sources increases the innovative potential [55,56], without reaching an excessive
level of diversity that will increase the complexity of the process [57]. In contrast, access to external
knowledge through a limited number of sources can facilitate incremental innovation performance,
while access to a wide range of sources can improve the innovator’s radical innovation performance [55].
On the other hand, it is worth mentioning the study of the depth of these relationships [24], in terms
of duration, confidence or cognitive proximity between organizations, and their effect on innovative
performance. The higher the depth of relationships, the greater the absorption of tacit and complex
knowledge directly related to radical innovation, what may hinder those ones of an incremental
nature [58]. Therefore, this study considers the breadth and depth of relationships with third parties [56].
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In our research we have chosen to differentiate between two models of alternative routines for
accessing new knowledge, beyond the strict limits of the organization, and with particular implications
for performance: (1) relations of an external nature—if the acquisition of knowledge is carried out
through formulas in which the agents maintain a higher level of independence (either through specific
interactions in the markets between independent companies or through more stable cooperation
agreements)—and (2) relations of a quasi-external nature—if the acquisition is carried out through
other knowledge—and technology-intensive organizations, but in which the company has significant
holdings in the share capital.

Alliances and firms in which significant shareholdings are held, would be cognitively closer than
the market and especially in sectors with a high technological component and for innovations requiring
more complex knowledge [59–61]. Achieving collaborative innovations through collaborative networks
is beneficial for companies with fewer resources such as small and medium enterprises (SMEs) [26].
Some works even support a positive relationship between certain cooperation agreements and the
achievement of incremental or continuous innovation [62], although this does not translate into an
increase in sales resulting from this innovation [10].

The sources of knowledge that offer greater certainty regarding commercial success will allow
greater impact from incremental innovations on the income statement [18]. Therefore, considering that
knowledge from the market greatly improves the extension and refinement of the current product [7],
it would be an alternative and more attractive formula when it comes to making incremental innovations
profitable. For this reason, knowledge from the market, although farther away from the company’s
current knowledge bases, carries fewer risks associated with the development of knowledge itself [63,64]
or lower management and coordination costs than cooperation agreements [10,61,65]. In this sense,
this source provides more explicit and less complex knowledge, so that can be easily applied to improve
existing knowledge [66,67]. Moreover, this knowledge will enable the recipient company to overcome
the so-called “organizational inertia” by breaking the rigidities of its own knowledge base [34,68].

Considering the above, we establish our first hypothesis:

Hypothesis 1. In the context of potential absorptive capacity—PACAP—acquisition routines related to the purchase
of knowledge in the market have a direct and significant effect on the economic impact of incremental innovation.

Once the organization has managed to identify and acquire externally the knowledge that it has
considered valuable, it could lose the richness that such knowledge possesses if it does not establish
the routines and internal relationships to assimilate it correctly. In this phase, human resources take
on a fundamental role. However, there is a substantial heterogeneity in the effectiveness of skills to
generate different types of innovation. Skilled workers increase the absorption capacities [26]. In this
sense, different skill sets or qualifications are required to assimilate knowledge efficiently to achieve
or capitalize on incremental innovation, as opposed to radical one [69]. However, more empirical
evidence is needed on the concrete practices that allow human resources to capitalize on innovations,
in general, and incremental innovations, in particular [49,70].

Relying on the theoretical framework based on ability, motivation and opportunity [71,72], we will
consider these three particularities when enriching the cognitive base to improve the assimilation of
knowledge from abroad.

First, a well-organized environment supports the right conditions to assimilate knowledge and
develop innovation [39]. Therefore, it must have a sufficient number of qualified technical specialist
positions to develop the tasks of assimilation of external knowledge [70,73].

Second, we will highlight the role that training or qualification plays in the capacity of human
capital to assimilate new knowledge [14,70]. In incremental innovation, a wide range of skills or
qualifications in the workforce is important to enable them to assess and adapt the new knowledge
acquired. Specifically, it benefits from training related to statistical, mathematical and database
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management processing [37,69]. Therefore, higher education related to these subjects will favor the
assimilation of the external knowledge previously acquired.

Third and finally, the behavior that a worker has when developing a task would be conditioned
both by the cognitive training and the motivation [40]. Therefore, to conclude, we will analyze
the compensation system, particularly through monetary compensation, as a motivating tool in the
development of the assimilation process [74].

For all the mentioned reasons, we propose the following hypothesis in relation to the training of
the workers involved in the dimension of assimilation of external knowledge:

Hypothesis 2. In the context of potential absorptive capacity—PACAP—external knowledge assimilation routines
moderate the relationship between acquisition routines and the economic impact of incremental innovation.

Within the framework of the absorptive capacity achieved—RACAP—the transformation follows
the assimilation component and allows the organization to develop and improve the routines through
which it combines previous and new knowledge [75]. Ref. [28] (p. 195) defines transformation capacity
as “the process of unbundling that helps the company to develop a new perceptual scheme or changes
existing processes”. Thus, through this dimension the organization has to be able to adapt or reconfigure
the new knowledge and/or organizational structures to its needs. Due to this reinterpretation of the
existing knowledge base, some works have associated this dimension with radical innovation. However,
most of the work has considered that improving access to and transformation of the knowledge base
will favor its subsequent application to specific processes or products and, consequently, will optimize
the commercial return on incremental innovations [7]. In this sense, the effectiveness of the innovation
obtained will depend on the tools that the organization provides, so that the knowledge flows and the
new knowledge is recombined with the existing stock of knowledge [70].

For all these reasons, transformation is closely related to organizational memory. The need to
have an updated organizational memory with the routines that allow. On the one hand, the retention,
renewal or elimination of knowledge, according to the needs that arise [75–78]. On the other hand,
access to this memory for the right people, will condition the success in the subsequent exploitation of
this resource, and, consequently, the maintenance of related competitive advantages, by avoiding the
use of “old solutions to solve new problems” [79].

The objective of the organization is to reorient itself towards the design of tools that facilitate
the storage and subsequent access to the new knowledge base by those agents that can contribute
to the innovation process and, in this way, continue the process of continuous learning. The future
application of knowledge is facilitated when the right people have access to the necessary valuable
knowledge and know where it is located [80]. To this end, a knowledge management policy and
systems must be designed to capture, standardize, store and retrieve knowledge, and to facilitate the
combination and dissemination of its different expressions [29,81].

That organizations use new technologies that could facilitate organizational innovations [82].
In this knowledge transformation process, a higher level is reached with the so-called knowledge
mining, developed through data analysis technologies, and involving the enrichment of knowledge
between repositories [83]. Among the most current repositories in organizations, those of a technical
character stand out, which are formed from the use of technologies that allow the access, distribution or
contribution of knowledge, such as newsletters, websites, intranets or online discussion forums [76,84].
These technologies include data mining, which develops storage functions, and data analysis to help
users, usually at the managerial level, make the most of their data and achieve a proactive approach to
problem solving [85]. For its proper functioning, the development of routines that promote habits in
technological use is required [86].

In this sense, information systems and technologies (ICTs) support the organization, location,
distribution and sharing of knowledge. For example, the use of these new technologies as cloud
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services “allows you to virtualize where you are physically facilitating the use of the information from
any device or context, expanding the framework for their use” [87].

Companies with high technological support have, among other advantages, greater possibilities
to expand internationally, achieve product innovations and generally obtain better organizational
results [34,88]. Consequently, the appropriate use of ICT skills is considered a key organizational
variable that allows, on the one hand, competitive advantages to be created and maintained and, on the
other, incremental innovations to be generated [81,84,89,90].

Hypothesis 3. In the context of the absorptive capacity achieved—RACAP—transformation routines have a
direct and significant effect on the economic impact of incremental innovation.

Finally, exploitation refers to the company’s ability to commercially apply the new knowledge
and achieve the planned organizational objectives [91]. So, we talk about routines that allow firms to
redefine and/or extend existing competencies, and/or create new ones through the knowledge that has
previously been acquired, assimilated and transformed.

These routines are conditioned by the dominant logic of the organization in which they are
developed [92]. In this way, transformed knowledge is incorporated into concrete operations [28]—that
is, with a clear productive purpose [93].

However, not all the external knowledge that is captured must or can be exploited, since it
is important to consider the influence of the dynamic environment on the exploitation of the new
knowledge generated. In dynamic environments, products and services resulting from absorptive
capacity may quickly converge to industry standards [28,94], and quickly become obsolete to
demand [95]. Accordingly, operational units need to be selective in their absorptive capacity and only
exploit those aspects that are most likely to yield benefits [29].

Given that the exploitation phase includes a set of routines directly linked to the market [29],
we consider the existence of favorable effects of the efforts made in this type of routines in obtaining
incremental innovations with commercial impact. This is a consequence of the need to respond through
them to a practical problem or market request—present or future—in a somewhat novel state.

Within this phase, the company’s efforts to integrate various processes and technologies to
reconfigure operations according to market needs, as well as its own information on the uses and
functionalities of the products desired by its customers, should be highlighted [29,96,97].

For this reason, the operating routines that allow the application of the new knowledge to the
production process will be analyzed first. Through this application, greater flexibility and production
capacity can be achieved, improved or innovative products can be obtained and direct costs or
environmental impact can be reduced [98,99].

Second, we consider market-oriented operating routines, developed by increased market
knowledge, which contributes to improved organizational performance [100]. It can be obtained using
certain technologies, such as social media, which are external sources to support innovations [82].
This knowledge will include information and knowledge about the product market, such as customer
behavior and needs, competitors’ actions and market conditions [101]. From it, the development of
exploitation routines more adjusted to the new characteristics of the market is achieved. These include
significant changes in product design or packaging of goods and services, the use of new techniques
or channels for product promotion, or the establishment of new methods or prices for product
repositioning on the market.

Therefore, we contrast the hypothesis as follows:

Hypothesis 4. In the context of the absorptive capacity achieved—RACAP—external knowledge exploitation
routines moderate the relationship between transformation routines and the economic impact derived from
incremental innovation.
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Complementary to this line of research, it is an interesting contribution to deepen the possible
differences in the moderating role of RACAP in the PACAP and impact of incremental innovation
relationship. That is, when the effort devoted to potential absorptive capacity is not accompanied by
an effort to develop the absorptive capacity, the sustainability of the business may be limited [29,102].
Proper development of the exploitation phase (RACAP) would increase the effect of exploration
(PACAP) on results [103]. In this sense, the RACAP phase would have a moderating effect on the
relationship between PACAP and the economic impact of incremental innovation, as the way in which
the company transforms and applies new knowledge is key to this relationship [102]. It must be
noted that PACAP phase has traditionally been associated with more radical and/or unincorporated
innovation, while the RACAP phase has been linked to incremental or continuous innovation.

Hypothesis 5. In the context of absorptive capacity, RACAP moderates the relationship between PACAP and
the economic impact of incremental innovation.

Figure 1 represents the hypotheses of the individual and joint relationships of the potential
absorptive capacity with the impact on turnover of the incremental innovations that make up the
complete analysis model.
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3. Method

We use multiple regression because we study the possible relationship between several
independent variables and another dependent variable. The initial sample of the study is made
up of 12,838 companies that respond to the Technological Innovation Panel (PITEC), a statistical
instrument for monitoring the innovation activities of Spanish companies. This panel is the result of
the joint effort of the Spanish Foundation for Science and Technology (FECYT), the National Statistics
Institute (INE) and the Cotec Foundation, together with the advice of a group of academic experts.

The sample finally chosen to test the hypotheses is that made up of manufacturing companies
according to the CNAE-2009 classification. In addition, the sample has been stratified according to the
level of technological intensity according to the OECD criteria, establishing a list of sectors according to
the degree of importance of technology and R&D intensity. The total number of companies for which
data were valid for all variables in the period analyzed was 9612, representing 74.9% of the total.

As for the measurement of the variables, this has been carried out according to the indicators
included in the above-mentioned survey. Based on the analysis of the variables included in PITEC
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and the review of the previous literature, the survey indicators with the greatest theoretical or content
validity were selected deductively [104].

Given that knowledge management decisions do not immediately translate into innovative results,
we considered it appropriate to incorporate a time lag [105]. Thus, the independent variables selected
refer to 2010, while the dependent variables refer to 2012.

The phases of potential absorptive capacity, each of the quantitative dimensions has been
previously normalized so that they are homogeneous and the resulting factor or factors are consistent.

3.1. Independent Variable: Absorptive Routines

Following the work of [28], the present paper reflects its complex nature and structures the construct
around the main phases related to potential and realized absorptive capacity. Currently measurement
methods are diverse and not clear [40].

As for the knowledge acquisition phase, and in accordance with the three alternative
processes described in the proposed model, we propose a measurement through three dichotomous
variables: (1) purchase of knowledge on the market, (2) cooperation with independent partners and
(3) technological learning relationships with group companies (details are shown in Table 1).

Table 1. Absorptive capacity: measurement indicators.

Independent Variable: Absorptive Capacity

Indicators (PITEC)

Dichotomous
Variable Quantitative Variable Dichotomous Variable Dichotomous Variable

Relations of an
external nature:
Market: purchase
Cooperation:

# Suppliers
# Clients
# Competitors
# Universities and

technology centers

Quasi-external
relationships:

# Holdings in
group companies

Capacitation:

- Specialization positions
(% researchers,
technicians
and assistants)

- Formation of personnel
who carry out R&D
tasks (university
graduates and
PhDs)/total workforce)

- Monetary remuneration
R&D personnel

Facilitators to access,
integration and distribution:

- Advanced equipment,
software and hardware

- Standardization and
process coding
activities (maintenance
systems or
IT operations)

Operations:

- Manufacturing methods, logistics
and distribution systems and
support activities

- Other preparations for production
and/or distribution

Market:

- Market research and other
MK activities

Reliability
(Cronbach

Alfa)
N.A.

KMO 0.675 KMO 0.812 KMO 0.775

Bartlett’s test Sig: 0.000 Bartlett´s test Sig: 0.000 Bartlett´s test Sig: 0.000

% Acum. 68.81 % Acum. 62.53 % Acum. 83.06

Reliability
(Cronbach Alfa) 0.821 Reliability

(Cronbach Alfa) 0.688 Reliability
(Cronbach Alfa) 0 N.A.

Remun. 0.862 Software 0.725 Support
activities 0.871 −0.019

Train. 0.741 Norm. 0.725 Other
preparations 0.994 0.670

Spec. 0.879 Market research 0.144 0.848

In assimilation phase, we have included with respect to the total workforce, indicators relating to the
experience acquired in specialization positions (researchers, technicians and assistants), the formation
of personnel who carry out R&D tasks (university graduates and PhDs) and, finally, the monetary
remuneration that R&D specialized workers receive for the development of their activity as a
motivating factor.

With respect to the transformation phase, insofar as it refers to information systems useful for the
capture, standardization, storage, combination, dissemination and retrieval of knowledge [24,29,81,106],
we have included the indicators of the survey that expressly include the use of different information
and communication systems and technologies, as well as the establishment of standardization and
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codification systems for processes. These systems and technologies are as “enabling technologies”,
whose penetration and use in companies is a fundamental basis for their competitiveness [87].

With regard to ICT, the use of free software for R&D activities allows workers to be more
creative as “instruments open to knowledge” [107]. The acquisition of new machinery, equipment and
advanced software and hardware is also envisaged. We complement the use of this equipment with the
standardization and codification of processes, which allow for improved maintenance and operations
of the transformation process.

Finally, as regards the operating phase, indicators have been incorporated that allow the collection
of routines theoretically defined in the previous section, either to facilitate the incorporation of new
knowledge into the company’s operations or to guide the processes regarding the commercialization
and distribution processes, according to market uses and needs. Some works that have allowed us to
consider these measures as valid from a theoretical or content point of view are those of [29,96,106].

For categorial independent variables, we used a Confirmatory Factor Analysis (CFA),
developed according to the tetrachoric correlations matrix [108,109].

3.2. Dependent Variable

Impact of Incremental Innovation on Turnover

One of the results that has generated most controversy in empirical studies is related to the
contribution of innovation to economic and/or financial results, due to the difficulty of establishing a
direct effect between the innovation generated and the economic benefits of the organization. Therefore,
the effect of the efforts made in the routines that form the absorption capacity on the operating results
of the companies will be included in this work, since it is an aspect that requires new research [29,110],
as there are contradictory results [111].

With the present study, and taking into consideration the two types of analysis (individual effects
and moderating effects), we will try to obtain new empirical evidence that will allow us to improve our
knowledge about the role of absorptive capacity in improving the company’s economic and financial
results through the impact of the incremental innovation generated on them. In this case, we will
take as a dependent variable the impact on the result of the incremental innovations [70], an indicator
that is available in the PITEC database through the item that represents the percentage of turnover
due to innovations in goods and services introduced in the period 2010–2012 that were only new for
the company.

3.3. Control Variables

In order to removing interference that overshadow the analysis of the results, control variables
have been considered to be those corresponding to the size (number of employees), age (the years from
firm creation) and the sector to which the company belongs (according to the level of technological
intensity).

The size of the organization indicates its ability to devote resources to developing new
products [112]. The age of the organization “distorts the context in which innovation takes place” [112]
(p. 287), both in terms of the improvement of some skills or abilities and in terms of the impediments
caused by organizational inertia [59,112]. The industry variable has been included since having
different levels of appropriation, there is evidence of its effect on innovation [70,113].

4. Results

This study discusses whether the incremental innovations generated have a significant impact
on the company’s turnover. In short, are there innovations that really meet the needs of the market?
For this purpose, the impact of incremental innovations on turnover is taken as a dependent variable.
Given the quantitative nature of the dependent variable, multiple linear regression models are used in
this case. Before carrying out the tests, we submit the data to the necessary tests to apply this statistical
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technique. The models finally incorporated fulfilled the conditions regarding the behavior of the
residues and the relationships between the independent variables, as well as between these and the
dependent variable (see Table 2).

Table 2. Conditions for the application of linear regression models.

Phenomenon Criterion Test

Residues

Independence • Durbin-Watson (1.5 < DW < 2.5)

Normal • Sample size (N > 100)

Homoscedasticity • Graphic analysis: ZPRED-ZRESID

Dependence Relationship Linearity
• Graphic Analysis: partial

regression diagram

Independent Variables Non-collinearity

• Correlations lesser than 0.9
• Being R2 , 0, Эβ , 0
• −1 < β < 1
• Tolerance values away 0.01
• VIF: not exceeding 10

The following are the results related to the economic impact of incremental innovations. In model
I (Table 3), which includes only the control variables, only the positive effects of the size variable are
observed, which are also particularly relevant when the sector presents high levels of technological
intensity. Correlations matrix in Appendix A.

Table 3. Control variables and economic impact of incremental innovations.

Model I Summary

Variable result F gl Sig. (bilateral) Durbin-Watson R Square Ajusted R Square

Economic
impact of

incremental
innovation

14.764 5 0.000 2.001 2% 2%

Beta (standardized) t Sig. Collinearity Statistics

Tolerance VIF

Constant −0.691 0.489

Age −0.006 −0.322 0.748 0.349 2.866

Sector −0.037 −1.058 0.290 0.114 8.759

Size 0.063 2.999 0.003 0.323 3.100

Age*Sector 0.024 0.666 0.506

Size*Sector 0.054 1.835 0.066

Note: * Join effect of the variables.

The following model (Table 4) considers the results containing the individual effects of absorptive
routines on the economic impact of incremental innovations.

As can be seen in Table 5, the control variables are not significant, with the exception of the size
according to the level of technological intensity where the company operates (10%).
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Table 4. Knowledge absorptive routines and the economic impact of incremental innovations.

Model II Summary

Variable result F gl Sig. (bilateral) Durbin-Watson R Square Ajusted R Square

Economic
impact of

incremental
innovation

45.044 12 0.000 1.925 8.5% 8.3%

Beta
(standardized)

T Sig. Collinearity Statistics

Tolerance VIF

Constant −0.158 0.875

Age −0.001 −0.031 0.975 0.348 2.874

Sector −0.047 −1.377 0.168 0.113 8.819

Size 0.017 0.834 0.404 0.302 3.307

Age*Sector 0.031 0.881 0.379

Size*Sector 0.055 1.908 0.056

Acquisition
Cooperation 0.007 0.610 0.542 0.874 1.144

Group 0.026 2.083 0.037 0.832 1.201

Purchase (H1) 0.116 9.217 0.000 0.834 1.198

Assimilation 0.036 2.911 0.004 0.867 1.153

Transformation (H3) 0.171 14.428 0.000 0.936 1.068

Operations exploitation 0.016 1.339 0.181 0.868 1.152

Market exploitation 0.019 1.532 0.126 0.888 1.126

Note: * Join effect of the variables.

In this case, the acquisition routines based on participation in group companies and, in particular,
the purchase of technology in the markets allow for incremental innovations with a higher economic
impact, as established in the H1 scenario. The same is observed in transformation routines (H3),
which aim to improve the storage and retrieval of accumulated knowledge.

To conclude our analysis, the moderating effects proposed in scenarios H2, H4 and H5 are
included in model III. In this case, there is a very significant increase in the explanatory capacity of the
model, which let us recognize the need to establish coherent policies in the efforts made between the
different phases of absorptive capacity. In general, the effects of the control variables are maintained,
although there are some significant changes in the influence of individual absorptive routines. Thus,
the cooperation formula becomes significant, while the learning formulas derived from relations with
group companies cease to be so. However, the direct purchase of knowledge on the market remains a
determining variable of the economic impact of incremental innovations as we predicted in hypothesis
H1. Moreover, what is most relevant is the change of the transformation routines effect, whose influence
now becomes very negative. These results challenge the initial ones supporting the H3.

As regards the test of the moderating effects, on the one hand, the results derived from the
moderating effects of assimilation on the relationship between acquisition and the economic impact
of incremental innovations (H2) and of exploitation on the relationship between transformation and
the economic impact of incremental innovations (H4), make it possible not to reject either hypothesis,
with the exception of the case of PACAP1, where the moderating effect is not significant. Furthermore,
the joint effects of PACAP and RACAP allow us to appreciate that this transformation requires efforts
to be complemented by routines for incorporating knowledge into operational processes (RACAP1)
and market learning routines (RACAP2), since otherwise it will not be beneficial and the efforts made
will result in high opportunity costs. According to the PACAP variable, the assimilation of knowledge
makes sense when the company does not develop its acquisition processes through the purchase of
technology in the markets. The less complex and specific nature of this knowledge, which can be
traded in organized market structures, would explain this and highlight the under optimization in the
distribution of resources.
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Table 5. Absorptive routines, PACAP, RACAP and economic impact of incremental innovations.

Model III Summary

Variable result F gl Sig. (bilateral) Durbin-Watson R Square Ajusted R
Square

Economic impact of incremental
innovation 95.909 23 0.000 1.938 23.8% 23.6%

Beta (standardized) T Sig. Collinearity Statistics

Tolerance VIF

Constant −1.294 0.196

Age 0.000 0.019 0.985 0.348 2.875

Sector −0.033 −1.071 0.284 0.113 8.834

Size 0.037 1.943 0.052 0.298 3.356

Age*Sector 0.018 0.582 0.561

Size*Sector 0.049 1.863 0.062

Acquisition
Cooperation 0.026 2.342 0.019 0.863 1.159

Group 0.012 1.015 0.310 0.786 1.272

Purchase 0.155 11.446 0.000 0.588 1.700

Assimilation 0.026 1.205 0.228 0.236 4.230

Transformation −0.313 −10.412 0.000 0.120 8.367

Operations exploitation 0.010 0.658 0.511 0.460 2.172

Market exploitation −0.059 −4.238 0.000 0.562 1.779

H2

PACAP1
(coop*assimilation) −0.038 −1.552 0.121

PACAP2
(group*assimilation) 0.074 4.793 0.000

PACAP3
(buy*assimilation) −0.033 −1.816 0.069

H4

RACAP1
(trans*operations) 0.904 18.942 0.000

RACAP2
(trans*market) 0.206 8.871 0.000

H5

PACAP1*RACAP1 0.840 7.899 0.000

PACAP1*RACAP2 −0.754 −9.377 0.000

PACAP2*RACAP1 −0.911 −10.834 0.000

PACAP2*RACAP2 1.621 31.394 0.000

PACAP3*RACAP1 −0.617 −10.353 0.000

PACAP3*RACAP2 −0.806 −14.799 0.000

Note: * Join effect of the variables.

With respect to H5, market-oriented operating routines become important when the source of
technological knowledge comes from the group companies (PACAP2*RACAP2). This relationship
would support the need to improve knowledge further away from the market. With the rest of the
sources, the exploitation routines that allow a closer approach to the market are counterproductive
(PACAP1*RACAP2 and PACAP3*RACAP2).

For this type of incremental innovation, the efforts made in RACAP do not translate into a greater
impact, except when the previous processes of accumulation have been carried out through intra-group
relationships (PACAP2), which require the development of market learning routines (RACAP2).
When complex and specific knowledge is acquired through cooperation agreements (PACAP1) requires
knowledge assimilation systems, but also storage and easy recovery (RACAP1). In the other cases,
RACAP does not allow the economic impact of incremental innovations to be improved; on the contrary,
it assumes costs that do not lead to more competitive incremental innovations. Based on these results,
we conclude that the Hypothesis 3 should not be rejected, since although not always in the expected
direction, a significant moderating effect is observed. Future research will include further analysis on
these intriguing results.
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5. Discussion and Conclusions

The relationship between continuous improvement strategies and innovation has is established
in previous articles [39,114]. By highlighting incremental and radical innovation as interrelated,
mutually enabling and overlapping strategies in space and time, the development and cultivation
of both would enable organizations to jointly retain some of the benefits of bureaucracy and
lawlessness [15], encouraging renewal while limiting the high risk of engaging only in disruptive
innovation. Combining the strategic management literature on incremental versus radical innovation
and its relationship with the capacity to absorb external knowledge, our study also allows us to extract
implications from a practical perspective.

5.1. Theoretical Contribution

The effect of the absorptive capacity of external knowledge and innovative performance has been
widely studied in the literature [13,25]. This starting situation has guided the design of our analysis
model, so that we have presented a proposal for a multidimensional measurement of the construct
potential absorptive capacity (PACAP) and carried out absorptive capacity (RACAP), as well as a
detailed analysis of each of its routines or phases; likewise, the individual and joint effects they have on
the number of results related to the incremental innovation of companies in the Spanish manufacturing
sector have been discussed. Measuring the economic impact of innovation is a complex task [115].
The purpose of the variable “impact of incremental innovation on turnover” is to determine the direct
impact that the activities of this innovation have on organizational performance, which could not be
achieved by taking account of the economic figures considered independently.

The consideration of both individual and joint effects and their evolution as effects are incorporated
into successive study models constitute the main contributions of the work from both an academic and
practical point of view. In addition, the study of the moderating role of PACAP in the functioning of
potential absorption is a departure from the traditional consideration of a sequential development of
the phases of absorption capacity [29]. Underlying the figures and results presented is the need to
guide organizations on how to transform “great ideas” into useful and, therefore, market-recognized
products and services.

5.2. Practical Contribution

According to previous papers [116], the results shows that relationships are different considering
the diverse sources of knowledge. It is important to highlight the confirmation of a greater positive
effect of the purchase of technology in the markets, as a source of external knowledge with respect to
obtaining incremental innovations with greater economic impact. The same applies to assimilation and
transformation routines, if they are studied independently. Our results are consistent with previous
studies, considering that this knowledge is closer to market desires [7] and at a lower cost than
other sources [10], which contributes to the commercial success of new products and, consequently,
to the profitability of incremental innovation [12,18]. In addition, the results also support the use of
cooperation as a source of knowledge, in line with recent work supporting the positive relationship
between more tacit knowledge and incremental innovation [67]. Knowledge that is more complex
will make it possible to enrich the process of incremental innovation in such a way that the product or
service resulting from this process is valued by the market as truly "novel" [117].

On the other hand, the exploitation dimension does not present the positive effect expected
according to the majority current literature [45], perhaps because less complex external knowledge as a
source requires less need to modify the routines for its incorporation into new processes or products.
Moreover, the increased importance of transparent technological knowledge purchased on the markets,
limit the need to acquire additional market information.

In the study of joint effects, the analysis of the relationships related to potential or actual
absorption not only allows us to understand the functioning of the routines that make up each typology



J. Open Innov. Technol. Mark. Complex. 2020, 6, 167 15 of 21

(PACAP-RACAP). This analysis also proposes the study of the possible moderating role that the
capacity played in the relationship between the potential capacity and the analyzed result, as well
as the nuance that the incorporation of these joint relationships has on the results of the previously
analyzed individual dimensions.

The study of these joint relationships allows us to design not only the most recommendable
combinations of tools and routines between the different phases, but also those to avoid, which represents
a notable contribution to the academic literature.

The most unexpected results are related to the absorption capacity traditionally associated with
incremental innovations [13]. The absorptive capacity should consider the combination of routines
to be developed between the transformation and exploitation dimensions, as well as the sources of
knowledge used. In other words, investing in RACAP would be counterproductive unless we are
completing knowledge that comes from group companies with an exploitation that provides valuable
information that customers need and want, overcoming certain organizational inertia. On the other
hand, when working with the most complex and/or distant external knowledge from our organizational
memory, it is necessary to carry out an adequate assimilation of it by trained personnel, equipped with
the appropriate and motivated tools and, subsequently, to be properly stored and made available to
the worker for its application to the operative process.

5.3. Limitation and Future Recommendation

The limitations of this study are mainly related to some aspects of its methodological design.
Although it is a database widely used by researchers in their studies on innovation, the lack of some
more internal development variables in the dimensions of absorption capacity has not made it possible
to refute certain theoretical aspects. For this reason, we propose that the study should be replicated
with primary information that allows us to delve into the behavior of the company and with companies
from other contexts (geographical and industrial) as priority lines of research.

For the future, we can apply new measures in the assimilation and transformation dimensions.
On the assimilation dimension, we can incorporate different measures related to human resource
routines that encourage assimilation, for example, using communities of practice. In addition,
the existence of other mechanisms that allow a distinction between technological and social systems in
the area of knowledge transformation routines would enrich the present research. We can also use
other facilitators to access integration and distribution. In addition, incorporating other sources of
knowledge that can also have a significant impact on incremental innovations such as cooperation
with customers or suppliers [18].
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Appendix A

Table A1. Correlation matrix.

1 2 3 4 5 6 7 8 9 10 11

1. Size

Pearson Correlation 1
Sig. (bilateral)

N 9612

2. Age
Pearson Correlation −0.111 ** 1

Sig. (bilateral) 0.000
N 9612 9612

3. Sector
Pearson Correlation 0.084 ** −0.016 1

Sig. (bilateral) 0.000 0.120
N 9612 9612 9612

4. Cooperation
Pearson Correlation 0.061 ** −0.019 0.006 1

Sig. (bilateral) 0.000 0.115 0.599
N 9612 9612 9612 9612

5. Group
Pearson Correlation 0.101 ** −0.022 * 0.016 0.030 ** 1

Sig. (bilateral) 0.000 0.030 0.100 0.010
N 9612 9612 9612 9612 9612

6. Buy
Pearson Correlation 0.126 ** −0.031 ** 0.014 0.071 ** 0.098 ** 1

Sig. (bilateral) 0.000 0.003 0.147 0.000 0.000
N 9612 9612 9612 9612 9612 9612

7. Assimilation
Pearson Correlation 0.120 ** −0.032 ** −0.025 ** 0.153 ** 0.098 ** 0.210 ** 1

Sig. (bilateral) 0.000 0.002 0.004 0.000 0.000 0.000
N 9612 9612 9612 9612 9612 9612 9612

8. Transformation
Pearson Correlation 0.170 ** −0.040 ** 0.031 ** 0.046 ** 0.632 ** 0.196 ** 0.141 ** 1

Sig. (bilateral) 0.000 0.000 0.001 0.000 0.000 0.000 0.000
N 9612 9612 9612 9612 9612 9612 9612 9612

9.
Exploitation operations

Pearson Correlation 0.103 ** −0.074 ** −0.076 ** 0.158 ** 0.107 ** 0.118 ** 0.276 ** 0.129 ** 1
Sig. (bilateral) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

N 9612 9612 9612 9612 9612 9612 9612 9612 9612

10. Exploitation market
Pearson Correlation 0.157 ** −0.017 0.048 ** 0.033 ** 0.068 ** 0.324 ** 0.056 ** 0.121 ** 0.000 1

Sig. (bilateral) 0.000 0.101 0.000 0.003 0.000 0.000 0.000 0.000 1000
N 9612 9612 9612 9612 9612 9612 9612 9612 9612 9612

11. Economic impact of
incremental innovation

Pearson Correlation 0.278 ** −0.063 ** 0.020 0.044 ** 0.094 ** 0.174 ** 0.105 ** 0.212 ** 0.082 ** 0.084 ** 1
Sig. (bilateral) 0.000 0.000 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.000

N 9612 9612 9612 9612 9612 9612 9612 9612 9612 9612 9612

Note: **. Correlation is significant at 0.01 level (2 tales). *. Correlation is significant at 0.05 level (two tails).
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