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Abstract

We provide an integrative review of the previous research that has measured the innovation culture construct.
Our data reveal that the construct has been composed of 28 different dimensions in previous research. Further-
more, these dimensions can be graphed along two axes: presence of the dimension in the literature and importance
of the dimension within every single research project in which it appears. This analysis shows that the dimensions
can be integrated into a four-quadrant matrix: 1) core dimensions: those high in both importance and presence; 2)
niche dimensions: those high in importance but relatively low in presence; 3) minor dimensions: those low in both
importance and presence; and 4) generic dimensions: those low in importance but high in presence in the literature.
Moreover, by conducting a multiple correspondence analysis along with cluster analysis, we can provide a detailed
structure of the construct by revealing that scholars have measured innovation culture in seven fundamental different
ways, through 1) employee characteristics, 2) external orientation and strategy, 3) internal communication, 4) collab-
oration, 5) willingness to change, 6) technology employed, and 7) adoption of new ideas. We finally provide a dis-
cussion section and suggest areas that have the greatest potential for future exploration in measuring the innovation
culture construct.

Keywords: Innovation culture, research clusters, literature review, organisational management, innovation man-
agement.

Resumen

En este articulo proporcionamos una revision integradora de la investigacion previa que ha medido el constructo
de la cultura de innovacion. Nuestros datos revelan que el constructo se compone de 28 dimensiones diferentes. Ade-
mas, estas dimensiones se pueden graficar a lo largo de dos ejes: presencia de la dimension en la literatura e impor-
tancia de la dimension dentro de cada proyecto de investigacion en el que aparece. Este analisis muestra que las
dimensiones pueden integrarse en una matriz de cuatro cuadrantes: 1) dimensiones centrales, que son altas en impor-
tancia y presencia; 2) dimensiones de nicho, aquellas de gran importancia, pero relativamente bajas en presencia; 3)
dimensiones menores, las de baja importancia y presencia; y 4) dimensiones genéricas, de baja importancia, pero
alta presencia en la literatura. Ademas, al realizar un analisis de correspondencia multiple junto con un andlisis de
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conglomerados, podemos identificar una estructura detallada del constructo al revelar que los investigadores han
medido la cultura de innovacion basicamente de siete maneras diferentes, a través de 1) caracteristicas de los emplea-
dos, 2) orientacion y estrategia externa, 3) comunicacion interna, 4) colaboracion, 5) disposicion a cambiar, 6) tecnolo-
gia empleada y 7) adopcion de nuevas ideas. Finalmente proporcionamos una seccion de discusion y sugerimos areas
de mayor potencial para futuras exploraciones en el dominio de medicion del constructo de la cultura de innovacion.

Palabras clave: cultura de innovacion, grupos de investigacion, revision de literatura, comportamiento organiza-

cional, gestion de innovacion.

Introduction

Innovation is a key activity in the business world; sev-
eral business leaders have stated that innovation is the
most critical endeavour for businesses in order to cre-
ate a sustainable competitive advantage (Chatzoglou &
Chatzoudes, 2018; Porter, 2008). Innovation is, therefore,
one of the most influential drivers for the overall success
of any organisation (Drucker, 1986). Innovation success
is related to both external factors, such as consumer’s
perceptions (Schreier, Fuchs, & Dahl, 2012), competition
(Aghion et al., 2005), and sales growth (Coad & Rao,
2008); internal factors, such as specialization, differentia-
tion, communication, and slack of resources (Damanpour,
1991); employee’s perceptions (Eisenberger, Fasolo, &
Davis-LaMastro, 1990); development in firm compe-
tence (Miozzo & Ramirez, 2003); and even the creation
of new business models (Webster & Wing-Fai, 2017).

Previous research has found that one of the most
important constructs driving innovation success is the
level of innovation culture within a particular company
(Ahmed, 1998; Martins & Terblanche, 2003; Naranjo-
Valencia, Jiménez-Jiménez, & Sanz-Valle, 2011). This
line of research concludes that the most innovative com-
panies are those that have created appropriate cultures
that propitiate innovation.

The construct of innovation culture has its origins in
the overarching construct of organisational culture or cul-
ture of the factory, which was first coined back in 1951
(Jacques, 1951). This research domain has been a key
concept in management research for several decades.
One of the more widely used definitions is the one by
Schein (1990):

Organisational culture can be defined as a pattern of
basic assumptions, invented, discovered, or developed
by a given group, as it learns to cope with its problems
of external adaptation and internal integration, that has
worked well enough to be considered valid and, therefore
is to be taught to new members as the correct way to per-
ceive, think, and feel in relation to those problems (p. 111).

In this paper, we build upon the organisational culture
domain but focus on the nascent construct of innovation
culture, which has been defined as “a multi-dimensional
context which includes the intention to be innovative, the
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infrastructure to support innovation, operational level
behaviours necessary to influence a market and value
orientation, and the environment to implement innova-
tion” (Dobni, 2008).

The seminal work of Dobni (2008) was actually the
first one to point out the limitation of the lack of con-
sensus regarding how to measure the level of innovation
culture within a company. Based on this shortcoming,
the author proposes a scale to measure this construct that
has been more widely adopted by the academic commu-
nity. However, there have been several further attempts
to measure innovation culture. These attempts vary in
number, type, and nature of their dimensions, indicating
that the theorization of the construct of innovation cul-
ture remains nascent (Edmondson & Mcmanus, 2007).
In order to move research forward and make the theory
more mature, it is necessary to have consent regarding
how to measure this construct. In doing so, researchers
can conduct more reliable and valid quantitative research
and actually test hypotheses regarding the innovation
culture within a company.

Due to this lack of agreement on how to objectively
measure the level of innovation culture within a company,
we aim to conduct an integrative literature research of the
different ways that the innovation culture construct has
been measured in previous literature. We clarify that we
are not going to offer a literature review on the topic of
innovation culture (for this please see the work of Crossan
and Apaydin, 2010). We, on the other hand, offer a review
on the measurement of this construct: on how scholars
have measured this construct in previous research.

In this paper, we conduct an exhaustive review of
the literature regarding the measurement of the innova-
tion culture within a company. According to previous
research, we have identified 28 dimensions that make
up this construct. We then provide a detailed definition
of every one of these dimensions and graph them along
two axes: presence of the dimension in previous literature
and importance of the dimension in the papers it appears.
This analysis shows that the dimensions can be visual-
ized into a four-quadrant matrix: core, niche, generic, and
minor dimensions.



Our paper is structured as follows: We start by pre-
senting a review of the relevant literature regarding the
innovation culture in a company; then we proceed to
show and explain the 28 different dimensions found.
We then present empirical data from our literature
review and graph the dimensions into two axes. Further-
more, by conducting a multiple correspondence analysis
along with a cluster analysis, we can provide a detailed
structure of the field by revealing that scholars have
fundamentally measured innovation culture in seven
different ways, by relying on 1) employee characteris-
tics, 2) external orientation and strategy, 3) internal com-
munication, 4) collaboration, 5) willingness to change,
6) technology employed, and 7) adoption of new ideas.

Finally, we suggest areas of greatest potential for future
research. To the best of our knowledge, this is the first
attempt to review the academic literature on the measure-
ment of the innovation culture construct, and, therefore,
this work makes a significant contribution to the field of
both organisational culture and innovation management.

Methodology

As previously pointed out, the present paper starts by car-
rying out an extensive and systematic review of the pre-
vious literature on measuring innovation culture in a
company. The purpose of this paper is also to organise the
academic literature on this topic and to propose an integra-
tive model that can exhaustively measure this construct.

Identifying the papers

In order to guarantee the validity of this review, we fol-
lowed a systematic process. To gather the initial pool

of papers, we conducted extensive searches in the top
academic databases such as EBSCO Academic Search
Ultimate and The Web of Science. We searched a large set
of keywords, such as innovation culture, organisational
innovation, and organisational innovativeness. Abstracts
were then analysed to determine the fit with our research
purpose. The main selection criteria was that the paper
focused on the measurement of the innovation culture,
not about the phenomenon in general, but mainly about
the measurement of the construct. After several rounds
of filtering, we selected 41 final papers that had the
following criteria: 1) the paper was published in a peer-
reviewed journal, 2) the research mainly focuses on
the measurement of the level of innovation culture in a
company, and 3) the paper is entirely written in the
English language. Table 1 shows the total number of
published papers on the topic by each journal. It is inter-
esting to note that while our review includes papers from
more than 30 academic journals, only seven journals
make up almost 50% of all published papers (European
Journal of Innovation Management, Academy of Man-
agement Journal, Industrial Marketing Management,
European Journal of Marketing, International Journal
of Technology Management, Journal of Marketing, and
Technological Forecasting and Social Change).

It is also interesting to note that the analysed papers
range over a long period of time. Some published
papers deal with the measurement of this construct
before the 90s, and there are also more recent pub-
lished papers; our literature review included papers
published up to 2019. Overall, the articles are distributed
homogeneously over time. Figure 1 shows a graph with
the number of published papers on this topic by year.

Figure 1. Number of papers published per year
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Table 1. Number of published papers by Journal

Journal Papers Published

European journal of innovation management 4
Academy of management journal 3
Industrial marketing management 3
European Journal of Marketing 2
Int Journal of Technology Management 2
Journal of Marketing 2
Technological Forecasting and Social Change 2
Leadership & Organisation Development J. 1
Administrative science quarterly 1
American political science review 1
Creativity and Innovation Management 1
Entrepreneurship: Theory and Practice 1
Human Communication Research 1
Int. journal of innovation management 1
Journal of Communication Management 1
Journal of evaluation in clinical practice 1
Journal of product innovation management 1
Knowledge and Process Management 1
Management Science 1
Omega 1
Project Management Journal 1
Quarterly Review of Distance Education 1
Strategy & Leadership 1
The journal of creative behavior 1
Transform 1
Advances in Developing Human Resources 1
RAI Revista de Administrag¢do e Inovagdo 1
European Planning Studies 1
Journal of Business Venturing Insights 1
R&D Management 1

Total 41

Classitying the papers

Each of the 41 papers previously identified was read
in its entirety and then classified according to its defi-
nition and operationalization of the innovation culture
construct. It is once again important to mention that the
focus was on the measurement and operationalization of
the innovation culture construct and not about the overall
innovation culture phenomenon. The authors iteratively
analysed the 41 papers (Spiggle, 1994); the papers were
read several times to identify the different definitions
and dimensions of the innovation culture constructs that
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they each included. The coding process was as follows:
both authors independently coded each paper into the
different dimensions that were operationalized in the
construct. The authors finished analysing the data when
they stopped seeing new dimensions emerging. After
having coded their reviews independently, both raters
met to discuss disagreement in their ratings and to find
consensus. The raters reached 100% agreement after
discussion. This coding was conducted with the aid of
the software NVivo (version 11). Based on these results,
we identified the main dimensions that comprise the con-
struct of innovation culture and illustrated the state of the
art regarding how it is measured.

Emerging dimensions

During the coding process, 28 different dimensions
that make up the innovation culture within a company
emerged from the data. Every one of the 41 papers was
analysed, and the dimensions of the innovation culture
were identified as previously explained. Some papers
only included one dimension of the construct, while oth-
ers included more than 10. The average number of dimen-
sions per paper was 4.78, which supports the claim that
the innovation culture construct is indeed multi-dimen-
sional. Finally, 28 different dimensions were identified
across all published papers. Table 2 shows a summary of
the literature review conducted as well as the results from
the coding analyses. It displays the 28 different dimen-
sions with their corresponding theoretical references.

There are dimensions with great theoretical support.
For example, strategic is the dimension with the most
references (21), followed by behaviour (15), and man-
agement encouragement (15). Other dimensions that
were found across many previous works are rewards
system (12), communication (11), resources (11), market
orientation (10), organisational learning (10), risk-taking
(10), and autonomy (9).

Only ten dimensions with the highest repetition
frequency across papers account for more than 60% of
all frequencies, which offers empirical support for them.

Derived from our exhaustive theoretical revision, we
provide a brief definition for every one of the 28 different
dimensions. Table 3 shows these definitions, which were
adapted from the literature listed in table 2.

Presence and importance of the emerging dimensions

In order to offer a visual representation of the 28 emerg-
ing dimensions, we plotted them along two axes: 1)
degree of presence of the dimension and 2) degree of rel-
ative importance of the dimension. To do so, we opera-
tionalized the degree of presence as the number of papers



Table 2. Dimensions of the Innovation culture construct

Dimension References
1. Autonom (Ahmed, 1998; Damanpour, 1991; Dobni, 2008; Dombrowski et al., 2007; Martins & Terblanche, 2003; McLaughlin, Bessant,
) Yy & Smart, 2008; McLean, 2005; Martin-de Castro et al., 2013)
(Apekey et al., 2011; Avlonitis, Kouremenos, & Tzokas, 1994; Chandler, Keller, & Lyon, 2000; Daft, 1978; Dobni, 2008;
2 Behaviour Dombrowski et al., 2007; Hult, Hurley, & Knight, 2004; Hurt, Joseph, & Cook, 1977; Martin-de Castro ef al., 2013; Martins &
’ Terblanche, 2003; McLaughlin, Bessant, & Smart, 2008; O’Cass & Viet Ngo, 2007; Padilha & Gomes, 2016; Scott & Bruce,
1994; Wang & Ahmed, 2004)
(Apekey et al., 2011; Damanpour, 1991; Dombrowski et al., 2007; Hurley & Hult, 1998;
3. Communication Jin, Navare, & Lynch, 2019; Linke & Zerfass, 2011; Martins & Terblanche, 2003;
’ u Michaelis, Aladin, & Pollack, 2018; O’Cass & Viet Ngo, 2007; Pallas et al., 2013;
Padilha & Gomes, 2016)
4. Decision making (Hurley & Hult, 1998) (Olmos-Penuela et al., 2017)

W

. Failure acceptance

(Ahmed, 1998; Auh & Menguc, 2005; Jin, Navare, & Lynch, 2019; Martins and Terblanche, 2003; Michaelis, Aladin, &
Pollack, 2018; Scott & Bruce, 1994)

o

First to market

(Capon et al., 1992; Deshpande, Farley, & Webster, 1993)

~

. Future orientation

(Ahmed, 1998; Arad, Hanson, & Schneider, 1997; Brettel & Cleven, 2011)

o]

. Implementation of

an innovation

(Dobni, 2008; Olmos-Peifiuela et al., 2017; Sharifirad & Ataei, 2012)

. Infrastructure

(Apekey et al., 2011; McLaughlin, Bessant, & Smart, 2008;)

10. Management
Encouragement

(Ahmed, 1998; Apekey et al., 2011; Arad, Hanson, & Schneider, 1997; Auh & Menguc, 2005; Chandler, Keller & Lyon, 2000;
Damanpour, 1991; Dombrowski et al., 2007;

Herzog, 2008; McLaughlin, Bessant, & Smart, 2008; Martin-de Castro et al., 2013; McLean, 2005; Michaelis, Aladin, &
Pollack, 2018; O’Cass & Viet Ngo, 2007; Pallas et al., 2013; Scott & Bruce, 1994)

11.

Market orientation

(Ahmed, 1998; Baldridge & Burnham, 1975; Deshpande, Farley, & Webster, 1993;
Dobni, 2008; Hult, Hurley, & Knight, 2004; Hurley & Hult, 1998; McLaughlin, Bessant, & Smart, 2008; Sharifirad & Ataei,
2012; Siguaw, Simpson, & Enz, 2006; Wang & Ahmed, 2004)

12. NIH syndrome

(Herzog, 2008; Nestle et al., 2019)

13.

Organisational structure

(Arad, Hanson & Schneider, 1997; Baldridge & Burnham, 1975; Damanpour, 1991; Hurley & Hult, 1998; O’Cass & Viet Ngo,
2007; McLaughlin, Bessant & Smart, 2008; Michaelis, Aladin, & Pollack, 2018; Padilha & Gomes, 2016; Subramanian &
Nilakanta, 1996)

14. Organisational learning

(Ahmed, 1998; Arad, Hanson, & Schneider, 1997; Brettel & Cleven, 2011;Calantone, Cavusgil, & Zhao, 2002; Dobni, 2008;
Hult, Hurle,y & Knight, 2004;Hurley & Hult, 1998;
Martins & Terblanche, 2003; McLaughlin, Bessant, & Smart, 2008; Siguaw, Simpson, & Enz, 2006)

(Ahmed, 1998; Baldridge and Burnham, 1975; Didero et al., 2008; Hurt, Joseph, & Cook, 1977; Leavy, 2005; McLaughlin,

1. Personality traits Bessant, & Smart, 2008; Scott & Bruce, 1994)

16. Process (Jin, Navare, & Lynch, 2019; McLaughlin, Bessant, & Smart, 2008; Michaelis, Aladin, & Pollack, 2018; Siguaw, Simpson, &
: Enz, 2006; Unger, Rank, & Gemiinden, 2014; Wang and Ahmed, 2004)

17. Product (Ahmed, 2004; Calantone, Cavusgil, & Zhao, 2002; Capon ef al., 1992; Hurley & Hult, 1998; Wang, McLaughlin, Bessant &

Smart, 2008)

18. Rate of adoption

of innovations

(Calantone, Cavusgil, and Zhao, 2002; Capon et al., 1992; Deshpande, Farley, & Webster, 1993; Simonson, 2000)

19. Resources

(Ahmed, 1998; Apekey et al., 2011; Damanpour, 1991; Martins & Terblanche, 2003; McLaughlin, Bessant, & Smart, 2008;
McLean, 2005; Mohr, 1969; Scott & Bruce, 1994; Sharifirad & Ataei, 2012; Siguaw, Simpson, & Enz, 2006; Subramanian &
Nilakanta, 1996)

20. Rewards system

(Ahmed, 1998; Apekey et al., 2011; Arad, Hanson, & Schneider, 1997; Chandler, Keller, & Lyon, 2000; Dombrowski et al.,
2007; Jin, Navare & Lynch, 2019; Martins & Terblanche, 2003; Michaelis, Aladin, & Pollack, 2018; Padilha & Gomes, 2016;
Pallas et al., 2013; Unger, Rank, & Gemiinden, 2014)

21.

Risk-taking

(Ahmed, 1998; Apekey et al., 2011; Arad, Hanson, & Schneider, 1997; Auh & Menguc, 2005; Brettel & Cleven, 2011; Herzog,
2008; Hurley & Hult, 1998; Jin, Navare, & Lynch, 2019; Martins & Terblanche, 2003; McLaughlin, Bessant, & Smart, 2008)

22. Sharing

(Arad, Hanson, & Schneider, 1997; Hurley & Hult, 1998; Dombrowski et al., 2007; Scott & Bruce, 1994; Siguaw, Simpson,
& Enz, 2006)

23.

Strategic

(Ahmed, 1998; Arad, Hanson, & Schneider, 1997; Avlonitis, Kouremenos, & Tzokas, 1994; Brettel & Cleven, 2011; Chandler,
Keller, & Lyon, 2000; Daft, 1978; Dobni, 2008; Apekey et al., 2011; Dombrowski et al., 2007; Hurt, Joseph, & Cook, 1977,
Jin, Navare & Lynch, 2019;Martin-de Castro et al., 2013; Martins & Terblanche, 2003; McLaughlin, Bessant, & Smart, 2008;
Michaelis, Aladin, & Pollack, 2018; Padilha & Gomes, 2016; Pallas et al., 2013; Sharifirad & Ataei, 2012; Siguaw, Simpson, &
Enz, 2006; Unger, Rank, & Gemiinden, 2014; Wang & Ahmed, 2004)

24, Teamwork

(Arad, Hanson, & Schneider, 1997; Damanpour, 1991; Dombrowski et al., 2007; Hurley & Hult, 1998; McLean, 2005;
Michaelis, Aladin, & Pollack, 2018; Olmos-Pefiuela et al., 2017; Scott & Bruce, 1994)

25. Technology focus

(Auh & Menguc, 2005; Siguaw, Simpson, & Enz, 2006)

26. Value orientation

(Dobni, 2008)

27. Willingness to change

(Simonson, 2000)

28. Workload pressure

(Chandler, Keller, & Lyon, 2000)
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that contain a particular dimension multiplied by the
number of citations of such papers. The median of papers
in which a dimension appears multiplied by the number
of citations of those papers is 58,467. Moreover, we oper-
ationalized the degree of importance as the average num-
ber of times a particular dimension appears in a paper; a
more important dimension will be used more often in
a single paper (total number of times a dimension appears
in the data/number of articles in which it appears). On
this axis, the median value is 22 mentions per paper. Plot-
ting these two variables—presence and importance—and
using median values as a cut-off (i.e., above-median
and below-median presence and importance), we thus
classify each of the 28 dimensions into one of four
quadrants (see figure 2).

In order to count the number of times that a dimen-
sion was mentioned in a paper, we employed the word
cruncher analysis tool in ATLAS.TI version 7.5. We
converted all 41 articles into Word format and removed
tables, figures, and references. To reduce ambiguity, we
omitted methods sections because they tend to contain
many statistical and methodological words. This resulted

in approximately 550 pages of text. For the citations
count, we relied on Google Scholar since it has been
found that it finds nearly all citations found by WoS and
Scopus (Martin-Martin et al., 2018). Results can be seen
in figure 2. The lines that divide the plot into four quad-
rants are placed in the median value of every axis. We
classified all 28 dimensions into one of four categories or
quadrants, which will now discuss.

Core dimensions. This quadrant comprises nine dimen-
sions (market orientation, strategic, organisational learn-
ing, behaviour, organisational structure, communication,
resources, autonomy, and risk-taking), which all have a
high presence and importance. These nine dimensions
are the ones most commonly used in the literature; they
represent the core dimensions of the innovation culture
construct. Previous attempts to measure innovation cul-
ture have strongly relied on these nine dimensions.

Niche dimensions. This quadrant is made of five
dimensions (first to market, future orientation, willingness
to change, product, and rate of adoption). These dimen-
sions are less frequently mentioned in the literature;
however, they are highly mentioned within a smaller

Figure 2. Emerging dimensions by presence and importance

Niche dimensions Core dimensions
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First to market e
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Organizational learning
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34 .
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Organizational structure ®
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ATLAS.TI

Table 3. Definitions of the dimensions of the Innovation culture construct

Dimension

Definition

1. Autonomy

The extent to which employees are granted freedom and the authority to make decisions and solve problems. Personnel, therefore,
have the freedom to do their work and determine procedures as they see fit within the guidelines provided.

2. Behaviour

This reflects the “sustained behavioural change” of the organisation towards innovations — “behavioural commitment”; in other words
it is the behavioural disposition of firms to make use of technological innovations and stems from a direct account of the diffusion
process of innovations as a communication process. It delineates the commitment of firms to expose themselves to innovations.

3. Communication

The degree to which tactics and explicit knowledge are widely gathered (both from within and outside the organisation), is easily
available, rapidly transmitted, and honestly communicated throughout the organisation. As no one can know in advance what
information may stimulate or aid an innovation, the degree to which knowledge is censored, filtered, or summarized by others detracts
from this dimension.

4. Decision making

Is the decision-making process centralized or decentralized? Do all individuals participate in decision making or only top management?

5. Failure acceptance

How does the company face failure? Do managers accept failure and even understand it as positive? Is it seen as a way to learn from
mistakes? Or, are failures are highly discouraged and even punished?

6. First to market

Is the company the first to launch an innovation? Or, does it just follow what others do/launch?

7. Future orientation

Does the company have a large scope of planning? Does it plan for the long-run? Or does the company only react to what is happening
right now or what will happen in the near or short-term?

8. Implementation of
an innovation

What is the environment or context to support the implementation of innovations like? Is it easy to implement an innovation? Or is it
a bureaucratic and discouraging process?

9. Infrastructure

Does the company provide an infrastructure to support innovation among the employees?

10. Management
encouragement

Does management support innovation? Do managers give “free time” to employees to innovate? Do they encourage it, give feedback,
and promote an environment that encourages innovation?

11. Market orientation

Market orientation is widely known as an organisational culture that supports behaviours that dictate how employees think and act
as this relates to the implementation of the marketing concept. Key capabilities of a market orientation include things including
market sensing, customer linking, competitor sensing, and customer service. Other capabilities include technology development, new
product/service development, and organisational communication.

12. NIH syndrome

The not-invented-here (NIH) syndrome generally denotes a negative attitude towards external technology sourcing. It represents the
negative effects resulting from an overemphasis on internal technologies, ideas, or knowledge.

13. Organisational
structure

This is an organisational structure where decisions are made by different people in the organisation, across levels and divisions.
Structural characteristics of the organisation, such as size and complexity strongly affect the organisation’s innovative behaviour.

14. Organisational
learning

Organisational learning is associated with the development of new knowledge, which is crucial for firm innovation capability and firm
performance. An organisation committed to learning is likely to possess state-of-the-art technology, which leads to greater innovation
capability in both products and processes.

15. Personality traits

Personality traits that have been identified with highly innovative people: creativity, diverse backgrounds, diverse employees, broad
interests, high energy, intuition, self-confidence, persistence, curiosity, energy, etc.

Business processes that facilitate the gathering and recording of ideas for future innovations. This emphasizes the concept that

16. Process gathering new ideas is a necessary part of day-to-day business operations. Does the company have internal innovative processes? Are
the internal and manufacturing processes are innovative? Do they support and encourage innovation? Are they bureaucratic?
17, Product Product innovativeness is most often referred to as perceived newness, novelty, originality, or uniqueness of products. It is the novelty

and meaningfulness of new products introduced to the market in a timely fashion.

18. Rate of adoption
of innovations

Are innovations rapidly adopted by individuals? Is adoption encouraged? Are innovations promoted and communicated?

19. Resources

Does the company give “financial” resources to employees to innovate? Does the company facilitate innovation by allowing enough
resources?

20. Rewards system

How is innovation rewarded? Are there reward systems for innovative individuals? Are there financial and non-financial incentives?

21. Risk-taking

How are risks taken? Is there a high or low risk aversion?

22. Sharing

Do individuals share their knowledge with others? Or are they “jealous” about their knowledge? Do they share information, methods,
ideas...?

23. Strategic

Is innovation driving the company’s strategy? Is the premise of the business model based on strategic intent? Is the top management
able to effectively cascade the innovation message throughout the organisation? Is innovation part of the mission and vision of the
company? Is innovation part of the strategic planning of the company?

24. Teamwork

Do individuals work in teams? Is teamwork a core value among the company?

25. Technology focus

Is technology used to improve? Does the company develop and adopt technology as a tool to innovate?

26. Value orientation

There is a consensus amongst employees about what creates value for customers/stakeholders: “I understand what systems/processes
we must excel at to deliver customers/stakeholder value”.

27. Willingness to
change

Are individuals willing to change? Is the company flexible enough to let changes occur? How is the organisational change process?

28. Workload pressure

Are individuals mentally able to innovate? Are they burnt out because of a high workload?
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subset of papers, that is why they represent a niche.
Previous attempts to measure innovation culture have
not relied on these five dimensions that much; however,
they are highly used in some papers, so we conclude they
represent an important niche in the field.

Minor dimensions. This quadrant comprises eight
dimensions (not invented here syndrome, infrastructure,
value orientation, workload pressure, implementation,
process, technology focus, and decision making). These
eight dimensions are the ones less commonly used in
the literature as they represent the minor dimensions of
the innovation culture construct. Previous attempts
to measure innovation culture have not relied much on
these eight dimensions. Since they represent the least
studied dimensions, we argue that they may be a good
avenue for further enquiry.

Generic dimensions. This quadrant comprises six
dimensions (teamwork, management encouragement,
sharing, rewards system, personality traits, and failure
acceptance). These dimensions are frequently mentioned
in the literature but are relatively unimportant. They are
mainly used in a generic sense.

Identifying clusters

Now that we have presented the emerging dimensions
from our theoretical revision, we proceed to uncover the
underlying clusters that group together these 28 dimen-
sions. We conducted this analysis in order to identify
how the 28 dimensions group together in the research
field. We cannot expect that a single paper studies all
28 dimensions; therefore, we conducted this analysis in
order to determine how researchers have mixed together
the 28 dimensions in order to identify the main types of
approaches that researchers have applied to measure a
company’s level of innovation culture. To reiterate, it is
important to point out that we are specifically looking at
how the innovation culture construct has been measured.

First, we conducted a multiple correspondence fac-
tor analysis with the total of 28 dimensions discovered in
the previous step. This statistical technique detects asso-
ciations and oppositions existing between subjects and
objects, measuring their contribution to the total iner-
tia for each factor. The projection of the subjects and the
objects onto the same set of factorial axes enables two-
dimensional graphs to be drawn which help to visualize
the results (Teil, 1975). This statistical technique is very
similar to a principal component factor analysis but for
categorical data.

In order to conduct this statistical analysis, we need
a matrix with the subjects as rows and the objects as
columns. Here, the subjects will be our 28 dimensions,
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and the objects are the 41 papers. Therefore, the matrix is
28x41 with 1 in the cells where that paper contains that
dimension and 0 where it does not.

The simultaneous representation of the results of both
the subjects and the objects in a graphical form gives a
clearer understanding of the detected associations and
oppositions in the data. Following these recommenda-
tions, we employed the first and the second resulting
factors, which represent more than half of the total
inertia proportion (54.3%). Using the first two factors,
which represent the two most statistically important
dimensions, we plotted the 28 dimensions using their
scores from these two factors, which means that the
proximity across them represents a thematic similarity.
This means that, dimensions that are closer together tend
to be frequently associated or share a contextual mea-
ning while the opposite is true of distant dimensions. The
result of this analysis is displayed in figure 3.

Before proceeding with our analysis, we first turn
briefly to the factors themselves. The first and second
factors (axis X and Y on the plot) represent statistical
solutions, but their meaning is open to interpretation.
While we acknowledge other views are possible, we inter-
pret the first factor (X-axis) as representing the notion of
the construct’s level of collaboration. From left to right
(or high to low), one moves first from high collaborative
dimensions to less collaborative ones. The second factor
(Y-axis) represents the overall internal vs external focus
of the construct. From bottom to top (or low to high), one
moves from very internal dimensions to external ones.

Once we conducted the multiple correspondence
factor analysis, we used the scores from the first two fac-
tors to conduct a cluster analysis. Cluster analysis is a
collective term covering a wide variety of techniques for
delineating natural groups or clusters in data sets. Two
popular approaches to cluster analysis are hierarchical
cluster analysis (Greenacre, 2008) and k-means (Jain,
2010). We conducted both types of cluster analysis for
the data set. The results were the same; thus, additional
validity was provided for our clustering analysis.

The best solution yielded seven different clusters.
Therefore, we propose that the current 28 dimensions
can be further grouped into seven major clusters. They
are represented in figure 3. Once again, we point out
that these clusters represent the major research clusters
on how previous research has studied the measurement
of the innovation culture construct. The main difference
between figure 3 and figure 2 is that figure 2 shows all 28
dimensions uncovered in the literature review and plots
them according to their presence and importance in the
previous literature. Figure 3, on the other hand, shows
how previous research has investigated these 28 dimen-



sions, which dimensions have been investigated together,
and which ones have not been investigated in the same
research design. We will now briefly discuss each one of
the seven clusters identified.

Cluster 1 “measuring innovation culture through
employee characteristics”: This cluster groups together
eight different dimensions (failure acceptance, perso-
nality traits, workload pressure, resources, autonomy,
risk-taking, organisational structure, and rewards
system). This cluster has mainly core and generic dimen-
sions. It primarily reflects work on measuring innovation
culture through the employee’s characteristics, such as
their personality traits, autonomy on their jobs, allowing
resources for innovation, avoids workload pressure, etc.

Cluster 2 “measuring innovation culture through the
external orientation and strategy’: This cluster groups
nine dimensions, and is the one with the greatest num-
ber of dimensions (value orientation, first to market,
teamwork, behaviour, strategic, product, future orien-
tation, process, and management encouragement). This
cluster has dimensions from all four quadrants that are
evenly divided. It primarily reflects papers on how to
measure innovation culture through the external orienta-
tion/focus of the company, the overall process, strategy,

and behaviour of the company. This cluster, along with
cluster 1, represents more than 60% of all dimensions.

Cluster 3 “measuring innovation culture through
communication”: This cluster contains two dimensions
(communication and infrastructure). Communication is a
core dimension, while infrastructure is a minor one. It
primarily reflects the work on how to measure innovation
culture by relying on the level of internal communication
and how infrastructure can affect the effectiveness of the
communication within the company.

Cluster 4 “measuring innovation culture trough colla-
boration”: This cluster groups together four dimensions
(decision making, organisational learning, market orien-
tation, and sharing). It contains two core, one generic,
and one minor dimension. It reflects the work on how to
measure innovation culture by the level of collaboration
inside the company, operationalized through decision
making, organisational learning, sharing, and the outside
market orientation.

Cluster 5 “measuring innovation culture through
change”: This cluster groups two dimensions, willingness
to change (niche) and implementation (minor). It reflects
the research conducted on measuring innovation culture
based on how eager the company is to change their pro-
cesses, operations, etc. and implement new ideas.

Figure 3. Multiple correspondence factor analysis plot and cluster analysis.
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Cluster 6 “measuring innovation culture through
technology”: This cluster groups together two niche
dimensions, technology focus and not invented here
(NIH) syndrome. It reflects the work on how to mea-
sure innovation culture based on the level of technology
employed by the company and how the NIH syndrome
can decrease the positive perception of new technologies
and, therefore, decrease the level of innovation culture.

Cluster 7 “measuring innovation culture trough adop-
tion”: Finally, cluster 7 groups one dimension, rate of
adoption (niche). This mainly reflects how to measure
innovation culture through how rapidly or slowly compa-
nies adopt new ideas and business processes.

Discussion

Scholars have been measuring innovation culture within
organisations for more than 30 years. All this research
has produced a rich but rather unorganised array of diffe-
rent dimensions for the construct. To the best of the
authors’ knowledge, this is the first attempt to offer a
synthesis of the literature measuring this construct. We
offer a robust, objective, complete, and precise view of
how scholars have been measuring the innovation cul-
ture construct in the previous literature. Our results
indicate that the innovation culture construct has been
measured by 28 different dimensions. Furthermore, these
28 dimensions can be graphed along two dimensions:
presence of the dimension in the whole literature and
importance of the dimension within a single research
project. From this analysis, our results show that the 28
dimensions can be visualized into a four-quadrant matrix:
1) core dimensions: those high in both importance and
presence; 2) niche dimensions: those high in impor-
tance but relatively low in presence; 3) minor dimen-
sions: those low in both importance and presence; and 4)
generic dimension: those low in importance but high in
presence in the literature.

By conducting a multiple correspondence factor
analysis along with a cluster analysis, we were able to
uncover the underlying clusters that group together these
28 dimensions and show that scholars have fundamenta-
lly measured innovation culture in seven different ways.
Our data reveals that the 28 dimensions can be integra-
ted into seven different clusters, which reflect the 7 main
types of approaches that researchers have applied to mea-
sure the level of innovation culture of a company. We
conclude that previous research in the field has measu-
red innovation culture through employee characteristics,
external orientation and strategy, internal communica-
tion, collaboration, willingness to change, the technology
employed, and the adoption of new ideas.

We argue that this relevant construct needs consen-
sus among researchers in the field. Therefore, based on
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our analyses and findings, we propose the following
avenues for future research in order to advance scientific
knowledge on this phenomenon.

Future research

Unification of the measurement of the construct: one of
the main conclusions of our work is that the construct
of innovation culture needs to be unified. Together with
the present paper, we identified many different ways that
researchers measure the construct; there were virtually
no two papers that employed the same exact scale. Spe-
cifically, we identified 28 different dimensions and seven
research clusters that involve them. There is a severe lack
of consensus regarding the operational definition of the
innovation culture construct. We strongly call for future
research in this domain; the scholar community must have
a robust, valid, and reliable measurements of the innova-
tion culture construct. Some of the mixed results on this
domain can be better addressed by having a valid mea-
surement of the construct. Furthermore, more insight-
ful research can be conducted by employing a thorough
measure of the innovation culture. Future research can
employ sophisticated statistical techniques along with
multiple validity and reliability measures in order to offer
a thorough measurement scale for this important cons-
truct in the field. We contribute to this literature by pro-
posing that a truly valid and reliable measurement must
include all 28 dimensions and integrate all 7 different
approaches scholars have used to measure this construct.

Clear relationships across the dimensions: Our
research shows unclear relationships across the whole
spectrum of the innovation culture construct. We found
the domain somewhat fuzzy regarding the interrelation-
ships across the different dimensions. For example, it is
unclear how the internal aspects (such as organisational
learning, structure, communication, etc.) relate to the
external aspects (such as market orientation, first to
market, etc.). Another example of the unclarity of these
dimensions is how the risk tolerance aspects (failure
acceptance, risk-taking, willingness to change, NIH
syndrome, etc.) influence the individual aspects or even
the teamwork dynamics within the company. These are
just a few examples of the unclear relationships across the
whole domain of the innovation culture construct. Future
research should explore such relationships in more detail.

Antecedents of the innovation culture: Some impor-
tant questions remain in the field: What are the factors
that drive innovation culture within a company? What are
the factors that hinder innovation culture within a com-
pany? Even though there is a vast literature in this regard,
it is still unclear how companies and managers can
propitiate an innovation culture. We argue that this lack



of knowledge can be attributed to an incomplete measure
of the construct that has been used in previous research.

Consequences of the innovation culture: An innovation
initiative can have many implications in the subcultu-
res within a company (Ogbonna & Harris, 2006). The-
refore, future research should explore in more detail the
outcomes of implementing an innovation culture within a
company, not only in immediate financial and perfor-
mance measures but also in the long-term.

More qualitative research: We found that there are
very few qualitative papers on this topic. We argue that
more qualitative research is needed in order to fully
understand possible underlying mechanisms and contex-
tual factors in this phenomenon.

Longitudinal research. In our review we could not
find any longitudinal study on the topic of measuring
the innovation culture construct. We argue that more
longitudinal research is needed in the field in order to
determine how the importance, presence, and clusters of
these dimensions have evolved over time.

In summary, we provide the innovation management
discipline with both a historical and relevant holistic
view of one of its most important constructs: Innovation
culture. We hope researchers build upon this research
to keep developing more knowledge regarding how the
innovation culture can foster innovations within a com-
pany, how can it be better operationalized, and how it rela-
tes to other important constructs. Advancing knowledge
depends on consensus, on a field’s understanding about
what is, and what is not, important to it. In this paper,
we have offered a comprehensive, detailed view of the
measurement of the innovation culture construct, and
we have shown its dimensions, organisation, and diffe-
rent ways scholars have operationalized it. In essence, we
provide the innovation management community both a
historical and contemporary view of one of their most
important constructs, and by advancing an array of impli-
cations and observations, we also hope to guide where
the field goes in the future.
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