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An organization’s ability to continuously generate innovation is essential to achieve a
sustainable competitive advantage in today’s highly competitive business environment.
The pressure in the current environment to introduce innovations intensifies the need to
foster creativity consciously and constantly within organizations.
There is evidence in the literature to support the claim that enhancing the creative
climate fosters innovation in firms. Particularly, factors such as motivating employees,
developing management skills and allocating the resources in firms judiciously in order
to be creative increase the possibility of innovating. Creative ideas potentially stem
from all parts of the organization, as well as from the internal interfaces and from
outside the organizational boundaries.
In the context of our research, we consider creative climate as a major indicator of
innovation. In this context, this study analyse, on the one hand, the causal
configurations that allow achieving technological innovations (product or process)

within organizations and, on the other hand, configurations that explain the reasons why
organizations introduce non-technological innovations (organization and marketing).
For this purpose, we conduct Qualitative Comparative Analysis (QCA) as a method that
combines the advantages of qualitative and quantitative techniques to examine complex
causality. Our results show that there is no necessary single condition to lead
technological or non-technological innovation. Regarding the analysis of sufficiency,
the creative intensity combined with the organizational climate are part of sufficient
patterns to introduce technological innovation, while for the introduction of nontechnological innovations patterns related with institutions such as technology centers
or universities stand out.
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1. Introduction
An organization’s ability to continuously generate innovation is essential to achieve a
sustainable competitive advantage in today’s highly competitive business environment (Lloréns
Montes et al., 2004; Subramaniam and Youndt, 2005). The pressure in this environment to
introduce innovations intensifies the need to foster creativity consciously and constantly within
organizations (Gisbert-López et al., 2014). Consequently, in innovative contexts, creativity has
become progressively more valuable for firms (Ahuja, 2000; Amabile, 1998). At the
organizational level, creativity is a multidimensional construct and involves the interaction of
individuals, groups, and the organization itself.
There is evidence in the literature to support the claim that enhancing a climate of creativity
fosters innovation in firms (Amabile et al., 1996; Shalley et al., 2004). Particularly, factors such
as motivating employees, developing management skills, and allocating resources in firms
judiciously in order to be creative all increase the possibility of innovating (Çokpekin and
Knudsen, 2012). Creative ideas potentially stem from all parts of the organization, as well as
from the internal interfaces and from outside the organizational boundaries (Björk and
Magnusson, 2009). In the context of our research, we consider a creative climate as a major
indicator of innovation.
Firm performance is significantly influenced by creativity at all levels, namely individual, team,
and organization (Yoon et al., 2010; Bratnicka and Bratnicki, 2013; Gundry et al., 2014). If an
organization wants to achieve business excellence, it must create a change-oriented environment
where the creativity of the employees is nurtured, developed and sustained through education
and training, involvement and teamwork (Eskildsen et al., 1999; Weinzimmer et al., 2011). An
enhanced creative climate will also increase the performance of all organizations (Barrett et al.,
2005).
Although studying the effect of the creative climate on innovation is not new, an in-depth
analysis of this relationship is still necessary for many reasons including, among others, the fact
that the multidimensional nature of a creative climate involves a certain degree of complexity
(Gisbert-López et al., 2014). In this context, this study analyzes, on the one hand, the causal
configurations that allow technological innovations (products or processes) to be accomplished
within organizations and, on the other hand, configurations that explain the reasons why
organizations introduce non-technological innovations (organization and marketing).
Social science has adopted increasingly sophisticated and powerful methodologies and
algorithms. These are geared toward establishing and quantifying causal relationships between
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the variables, and underestimate the importance of analyzing the complex interactions produced
in social science, which allow for several alternatives to achieve the same end.
In recent years, the adoption of qualitative comparative analysis (QCA), which uses Boolean
logic, has been growing and gradually substituting traditional correlation methods to establish
causal conditions related to a particular result (Ragin & Fiss, 2008; Ragin, 1987; Ragin, 2000;
Ragin, 2008; Vis, 2012; Woodside et al., 2016). Apart from its application to case studies, QCA
is currently focused on the analysis of empirical data so as to be able to generalize the analysis,
taking into account possible replication in subsequent studies and constructing logical
propositions following the qualitative study of the phenomenon in question (Ragin, 1987;
Ragin, 2000; Woodside & Zhang, 2012).
Our results show that there is no single necessary condition leading to technological or nontechnological innovation. Regarding the analysis of sufficiency, creative intensity combined
with the organizational climate are part of the sufficiency patterns to introduce technological
innovation, while patterns related to institutions such as technology centers or universities stand
out for the introduction of non-technological innovations.
This paper is structured as follows: first, we define the main concepts and then we justify and
formulate the propositions, the method is explained, and finally results, conclusions and future
research are discussed.

2. Literature Review
2.1. Creativity and creative climate
Across the literature, creativity is viewed as a competitive advantage, a strategic weapon, an
embedded philosophy, contributing to employer and employee motivation, problem solving and
improved performance (Fillis and Rentschler, 2010). According to Amabile (1988:126),
creativity is “the production of novel and useful ideas”, and it is the result of a creative process.
Thus, creativity can be seen as both a process and an outcome (Shalley and Zhou, 2008).
While there are varying definitions of creativity, there is general agreement that creativity has
novelty and usefulness (Amabile and Gryskiewicz, 1987). Most of the previous research on
creativity has emphasized the individual (see Barron & Harrington, 1981, for a review).
Recently, there has been a growing interest in the organizational entity and how it can facilitate
individual and group creativity (Perry-Smith and Shalley, 2003). This supportive environment
of the organization is known as its creative climate (Amabile, 1988; Shalley, 1991; Woodman et
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al., 1993). Following Schumpeter (1934), we define creative climate as the work climate or
organizational environment that facilitates or inhibits the generation of ideas and ideas applied
to practice. These elements affect the organization’s capacity to generate new and useful ideas,
that is, its creative capacity. Consequently, we have considered the creative climate as an
accurate indicator of its creative capacity (Çokpekin and Knudsen, 2012; Baron and Tang, 2011;
Mohamed and Rickards, 1996; Dul and Ceylan, 2014; Parry et al., 2009).
A literature review reveals two different creativity models: the interactionist model (Woodman
et al., 1993) and the componential model (Amabile, 1988; Amabile, 1997). The first considers
that creativity is affected not only by individuals or groups, but also by situational or behavioral
actions and the intra-organizational influences that stimulate or reduce creativity. In Amabile’s
componential model, both individual and organizational creativity are made up of three different
components: motivation, resources and techniques, represented as three overlapping circles. The
maximum creativity and innovation are generated at the point where they intersect.
Ford and Gioia (2000) call for increased research in the managerial domain. The better
managers understand how creative climate influences decisions, the better they can develop and
influence performance within organizations. Therefore, creative climate can be viewed as a
management-controlled factor (Barrett et al., 2005). Previous research on creativity has
suggested that accessing diverse pools of knowledge and developing skills to establish novel
linkages among them are important conditions to generate creative outcomes (Simonton, 1999).
If diverse knowledge is accessed by connecting to distinct organizational groups that are not
interconnected, an individual (or group) positioned in the middle has access to diverse ideas and
is thus more likely to generate creative outcomes (Hargadon and Sutton, 1997; Burt, 2004;
Rodan and Galunic, 2004; Fleming et al., 2007). The results of Friedman et al. (2003) suggest
that a broad, rather than narrow, attentional focus is beneficial for creativity, which is in line
with the general notion that creativity benefits from flexibility.
2.2. Creativity and supporting organizations
Creative processes occur thanks to a new association between existing ideas or concepts
(Lazzeretti et al., 2008). In general terms, authors have established where, by whom and under
what circumstances ideas are generated. Creativity may come from many parts of the
organization as well as from both internal interfaces or outside the organizational boundaries
(Björk and Magnusson, 2009), including employees, customers, collaborators, partners, and
private inventors (Cooper and Edgett, 2007).
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Although ideas are obviously generated by individuals, the knowledge of them is a result of
being part of a social context, of interacting with other individuals in this specific context
(Spender, 1996). Indeed, there is a growing body of research that highlights the importance of
social networks for creativity (e.g. Burt, 2004; Kratzer et al., 2004; Leenders et al., 2003;
Leenders et al., 2007) and for innovation (von Hippel, 1988; Laursen and Salter, 2006; Brown
and Eisenhardt, 1995). In fact, proximity is necessary to have frequent face-to-face interactions,
since many ideas are not explicit or well spelled out and much knowledge is tacit.
The inter-organizational network includes not only specialized firms but also a wide range of
supporting organizations which assist the whole system. For the purposes of this research, we
define supporting organizations as locally-oriented organizations that provide firms with a host
of collective support services. Examples of supporting organizations include universities,
research institutes, vocational training centers, technical assistance centers, and trade and
professional associations. These organizations provide specific knowledge as a consequence of
their position as intermediaries (Saad and Zawdie, 2005; Cassingena Harper and Georghiou,
2005).
We have also found many reports in previous research that corroborate the positive effect of
supporting organizations on firms (Galaskiewicz, 1985; Baum and Oliver, 1992; Suchman,
1995; McEvily and Zaheer, 1999).
Supporting organizations are in contact with many diverse, external circles and at the same time
are close to the firms. As a result, they can explore and transfer new, exclusive information,
knowledge and opportunities that are continually refined because of internal redundancy,
proximity, and transactional intensity. As intermediaries, supporting organizations also reduce
the search costs associated with locating external sources of the knowledge and specialized
expertise that is critical for firms. By maintaining an extensive network of ties, these
intermediaries generate search economies (Molina-Morales and Martínez-Fernández, 2004).
Because supporting organizations interact with a large number of firms, they are exposed to a
wide variety of solutions to organizational challenges. Based on broad experience gained from
observing others who have dealt with similar problems, supporting organizations, acting as gobetweens, compile and disseminate summaries about capabilities and routines (Suchman, 1995).
Indeed, supporting organizations facilitate managerial innovation by providing access to
information and resources, which in turn enable firms to acquire new, and to extend existing,
innovation capabilities (McEvily and Zaheer, 1999). In particular, Molina-Morales and MasVerdu (2008) tested the statistical significance of a number of specific interactions between
supporting organizations and firm innovation.
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2.3. Innovation and creativity
Firstly, it is important to distinguish between creativity and innovation. Creativity should be
considered as one of the precursors of innovation (Chang and Chiang, 2010; Wilson and Stokes,
2005) and innovation is the successful implementation of the ideas generated by creativity and
their acceptance by the stakeholders in the organization (Duxbury, 2012).
The importance of innovation lies in the fact that innovation is one of the key factors in order to
create value (Barlett and Ghoshal, 1990; Hitt et al., 1996; Andersson et al., 2002; De Mayer,
1992). Innovation has been defined as the conversion of knowledge and other resources into
new or significant changes in products, processes or services that are introduced into the market.
Cohen and Levinthal (1990), Kogut and Zander (1992) and Moran and Goshal (1996) posit that
new sources of value are generated by the exploitation of a combination of existing and new
knowledge resources.
Some authors (Damanpour, 1991; Damanpour, 1996; Damanpour and Evan, 1984; Kimberly
and Evanisko, 1981; Knight, 1967; Lam, 2005) differentiate between technological and nontechnological (organizational) innovations. Technological innovations are those where
technology is applied to create or improve new products, services or processes and would
therefore affect the main activities of the company through its technical system. In contrast,
organizational innovations are focused on the structure of the organization, on the
administrative processes, and on the human resources improving the social structure of the
organization. In this vein, the OCDE (2005) classifies technical innovations as innovations in
products and processes, while the non-technological ones are those related to marketing and the
organizational structure.
However, the relationship between creativity and innovation is not always linear and positive
for all organizations regardless of their characteristics. According to del-Corte-Lora et al.
(2015), the relationship between creativity and innovation might have an inverted U-shape. For
Gong et al. (2013), it depends on absorptive capacity, the core knowledge of the employees, the
orientation toward risk and the size of the firms. Additionally, larger firms show a stronger
relationship with creativity than smaller firms (Sarooghi et al., 2015). Finally, the relationship
grows stronger with the level of technology (Lerch et al., 2015).
In this paper we aim to analyze the right configuration in order to generate innovation within the
organization. It therefore looks at what conditions we could consider as necessary and which
ones could be sufficient. In addition to this, we would also like to know if both kinds of
innovations – technological and non-technological – present the same causal configuration.
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In accordance with the previous theoretical background, we establish three research propositions
that will be analyzed using fuzzy-set QCA (fsQCA).
Research proposition 1: Is high investment in innovation necessary to innovate?
Research proposition 2: Is creative intensity or creative climate a sufficient condition to
innovate?
Research proposition 3: Do organizations that introduce technological innovations and
those that introduce non-technological innovations present the same causal
configurations?

3. Method
Qualitative Comparative Analysis is a method that combines the advantages of qualitative and
quantitative techniques to examine complex causality. It was initially developed by Charles
Ragin (1987) and its popularity has increased exponentially since the last version of the tool,
fuzzy-set QCA, appeared (2000; 2008). Even though it was developed for political science,
fsQCA has been applied to a wide range of areas such as sociology, management, criminology,
and environmental science (Roig-Tierno et al., 2017). Researchers have argued that QCA in its
different variants (csQCA, mvQCA and fsQCA) provide superior applicability in comparison to
traditional approaches based on correlation or on the effects of independent variables on the
outcome (Thiem, 2016).
FsQCA is employed to analyze cases in order to identify relationships among conditions present
or absent in the cases and the outcome of interest (Ragin, 2000; Ragin, 2008). In other words,
this method aims to identify the conditions that are necessary or sufficient for the outcome to
take place. The results are examined taking consistency and coverage into account. A high
membership consistency is paramount because it implies that a condition will not be present
both for the presence of the outcome and its absence, for example. Coverage indicates the
percentage of cases that are explained by a configuration.
Despite being designed for small-to-medium N, fsQCA has also been successfully applied in
studies with a large number of cases (Fiss, 2011; García Álvarez-Coque et al., 2017). Besides its
exploratory application, fsQCA has also been used to organize large amounts of qualitative data
to draw theoretical assumptions (Verweij and Gerrits, 2013) or to test theories. In addition,
fsQCA agrees with the principles of complex causality (conjunction, asymmetry and
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equifinality), which is essential in empirical research in the social sciences (Woodside et al.,
2016).
3.1. Sample, Data and Calibration
The empirical study is based on a sample of firms belonging to the technological park Espaitec,
located at the Universitat Jaume I of Castellón, Spain. Espaitec is a scientific, technological and
business park which was promoted by the Universitat Jaume I (UJI) and the Confederación de
Empresarios de Castellón (the Castellón Entrepreneurs Association, CEC). It started its activity
in 2007 with the aim of contributing to the socio-economic development and the diversification
of industry in Castellón in a quantifiable and recognized way.
In order to gather the information, we collected the primary data from the firms belonging to
Espaitec in the year 2014. We used questionnaires and interviews addressed to the firms’
managers and engineers in charge of R&D activities or the production process. The interviews
and the survey were carried out between March 2014 and October 2014. We collected the
information from 40 of the 57 firms that belonged to the park at that time.
TABLE 1
Definition of the outcome and conditions.
TYPE

NAME

Technological
Innovation

DESCRIPTION
Product or Process (OECD, 2005).
Product innovations are those that introduce a new or highly improved
product in the market. They can be related to the components or materials,
characteristics, etc.
Process innovations are new or highly improved production processes,
supply of services, and improvement in IT systems, etc.
Organizational or Marketing (OECD, 2005)

Outcome
Non-Technological
Innovation

Organizational innovations are related to new methods or organizational
practices within the organization or even the relationships with other
organizations.
Marketing innovations are those that happen when applying new
commercialization systems implying changes in the design of the products
or the packaging, promotion, placement or the systems for pricing the
products or services.
We define the independent variable “creative workforce density” as the
relative size of the creative personnel in a firm and measure it as the ratio
between the number of patent inventors and the total number of employees.

Creative Intensity
Condition

Prior research in the group literature has found evidence to show that
characteristics of a creative workforce, such as network structure, size and
diversity (Woodman et al., 1993; Nonaka and Takeuchi, 1995; Dugosh et
al., 2000; Ofori-Dankwa and Julian, 2002) are critical factors of creative
output.

Creative climate

In order to assess the creative climate, we have followed Moultrie and
Young (2009), who produced a questionnaire out of Amabile et al.’s KEYS
(1996). (Cronbach’s alpha = 0.87)

Relations with
Universities

We measured the intensity of the relations of the firms with universities by
means of their frequency. To do so, we used a scale where 1 meant low
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frequency and 3 was high frequency.
Relation with
Technological
Centers

We measured the intensity of the relations of the firms with Technological
Centers by means of their frequency. To do so, we used a scale where 1
meant low frequency and 3 was high frequency.

Investment in
innovation

We captured the investment in Innovation through the R&D effort by
computing R&D expenditure as a percentage of total revenue. This
approach has already been used in some previous research conducted by
authors like Cohen and Levinthal (1990) or Tsai (2001).

Size (Employment)

The firm’s size was measured by the natural logarithm of the number of
employees in the firm. Taking the logarithm reduces the effect of the
skewness of the firm size distribution. Following Acs and Audrestch
(1991).

The step prior to using fsQCA is to transform the raw data into data sets. This step is known as
calibration (Ragin, 2008).
Calibration consists in indicating whether a value belongs to a set or not. An example could be
to indicate whether a region with a particular GDP per capita belongs to a rich region, that is,
whether it is inside or outside the set of rich regions.
Specifically, this study has employed the direct calibration method suggested by Ragin (2008).
According to this method, there are three thresholds: completely in the set (1), the point of
maximum ambiguity (neither in nor out: 0.5), and completely outside the set (0).
Table 2 shows the main descriptive statistics as well as the cutoff points of the calibration.
TABLE 2
Descriptive statistics and calibration points.
Descriptive statistics

Calibration Anchors

Crossover
Fully
point
out
Tech. Innovation
5
1
3.85 (1.39)
5
4
0
Non-Tech. Innovation
8
0
5.73 (2.89)
8
6
0
Creative Intensity
4
1
2.42 (1.08)
3
1.99
1
Creative Climate
175
83
131.25 (22.96)
150
120
90
Rel. Universities
3
0
1.13 (0.88)
2
1.5
0
Rel. Tech. Centers
3
0
1.33 (0.94)
2
1.5
0
Investment Innov.
90
0
22.25 (24.25)
50
15
0
Size
6
1
2.77 (1,56)
6
3
1
Note: As in Crilly et al. (2012), values of 1.99, 2.99, 3.99, 5.99 and 14.99 have been computed as 2, 3, 4, 6 and 15 in
the fsQCA software.
Max

Min

Mean (S.D)

Fully in

4. Results and Discussion
This study analyzes the causal configurations that allow technological innovations (product or
process) to be achieved within organizations and the configurations that explain the reasons why
organizations introduce non-technological innovations (organization and marketing).
In particular, the models under analysis are the following:
Model 1: Tech. Innovation = f(Creative Intensity, Creative Climate, Rel. Universities, Rel. Tech.
Centers, Investment Innov., Size)
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Model 2: Non-Tech. Innovation = f(Creative Intensity, Creative Climate, Rel. Universities, Rel.
Tech. Centers, Investment Innov., Size)
FsQCA explains complex causality in terms of necessity and sufficiency. On the one hand, a
condition is deemed necessary if the outcome cannot occur without this condition. On the other
hand, a condition is sufficient if the outcome occurs every time this condition is present
(Legewie, 2013).
Necessity and sufficiency analyses have been carried out with the R package developed by
(Medzihorsky et al., 2016).
4.1. Necessity Analysis
Table 3 shows the results of the necessity analysis. A condition is necessary if the consistency
(Cons.Nec) is higher than 0.9 (Schneider et al., 2010).
In particular, there is no single necessary condition that allows organizations to introduce
technological innovations. Similarly, there is no necessary condition for companies to introduce
non-technological innovations.
However, we can note that the consistency of creative intensity (0.82) and creative climate
(0.81) are close to 0.9 to achieve technological innovation. Furthermore, we can observe that
having a high creative intensity or a good creative climate is necessary (consistency higher than
0.9) for the introduction of both technological and non-technological innovation.
4.2. Sufficiency Analysis
Before the sufficiency analysis, the truth table must be generated. The truth table contains all
possible logical combinations (Ragin, 2008). Specifically, the size of the truth table for both
models is 64 (26), where 6 corresponds to the number of conditions.
Once the truth table has been generated, the minimum consistency value must be set to
determine the configurations that will be part of the result. The cutoff point must be over 0.75
(Ragin, 2008). The Quine-McCluskey minimization algorithm is then used to obtain the result
(Medzihorsky et al., 2016).
TABLE 3
Necessity analysis for technological and non-technological innovation.
Tech. Innovation

Non-Tech. Innovation

Creative Intensity

Consistency
0.823419

Coverage
0.631168

Consistency
0.763938

Coverage
0.579447

~ Creative Intensity

0.306698

0.743002

0.337581

0.809262

Creative Climate

0.814226

0.655701

0.784729

0.625333

~ Creative Climate
Rel. Universities

0.375154

0.788782

0.380466

0.791580

0.532761

0.795932

0.508070

0.751100

~ Rel. Universities

0.633576

0.604545

0.471928

0.534939
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Rel. Tech. Centers

0.677910

0.802830

0.663393

0.777416

~ Rel. Tech. Centers

0.483609

0.553977

0.471928

0.534939

Investment Innov.

0.622699

0.726951

0.633343

0.731639

~ Investment Innov.

0.571315

0.663713

0.515473

0.592573

Size

0.484000

0.746523

0.454082

0.693048

0.676357
0.632679
0.676341
0.626044
~ Size
Creative Intensity + Creative Climate
0.935575
0.614170
0.905424
0.588157
Note: (~) means absence of the condition. The suffix “fz” means that the condition is calibrated. (+) is the logical
operator OR.

The solutions shown in Table 4 correspond to the parsimonious and the intermediate solution.
The results are presented following the system used by Fiss (2011). The large circles mean core
conditions, while a small circle means absence of the conditions. Furthermore, black circles
mean that the condition is present and white circles mean that the condition is absent. The
solutions present no ambiguity and the expected directions both for Model 1 and Model 2
correspond to the vector (1,1,1,1,1,1) (Baumgartner and Thiem, 2017).
For the model to be valid, consistency must be higher than 0.75 (Ragin, 2008; Fiss, 2011).
Specifically, the inclusion values (incl) of our models are 0.91 and 0.92, which are over the
theoretical threshold of 0.75.
Table 4 (Model 1) shows four causal configurations or patterns to achieve technological
innovations (product and/or process). Patterns 2 and 3 show that a high creative intensity and
relations with universities are key conditions to achieve technological innovation. Moreover, as
per patterns 1, 2 and 4 a good creative climate contributes to the introduction of technological
innovations.
As indicated by Ragin (2008), a causal configuration has a higher empirical relevance while its
coverage is higher (unique and raw coverage). Pattern 1 shows that relations with technological
centers and the contribution of creative intensity and creative climate lead to technological
innovation.
Table 4 shows the results for Model 2 (non-technological innovations). In this case, there are
also four causal configurations, but they differ from those in Model 1.
Regarding Model 2, this kind of firm does not have relations with a university but with
technological centers. In contrast to the results in Model 1, investment in innovation is a core
condition to introduce non-technological innovation.
TABLE 4
Sufficiency analysis.
Tech. Innovation
(Model 1)
1

2

3

12

4

1

Non-Tech. Innovation
(Model 2)
3
2

4

Creative Intensity

●

●

Creative Climate

●

●

●

Rel. Universities
Rel. Tech. Centers

●

Investment Innov.

○

●

●

●

●
●

●
●

●

●

●

●

●

○

○

○

●

●

●

●

○

●

●

●

●

Size

○

●
●
●

●

●

Consistency (incl.)

0.9201

0.9410

0.9527

0.9756

0.9107

0.9123

0.9524

0.9328

Raw Coverage (cov.r)

0.3667

0.3753

0.2785

0.2005

0.2645

0.2220

0.1978

0.3121

Unique Coverage (cov.u)

0.0825

0.0304

0.0233

0.0257

0.1011

0.0410

0.0168

0.1207

Solution coverage:
Solution consistency:

0.519284

0.497939

0.911173

0.916089

NOTE: As in Fiss (2011) ● means presence of the condition. ○ means absence of the condition. Large circles mean
core condition and small circles mean peripheral condition.
Consistency cutoff: 0.90. Frequency cutoff: 1.00. Calculated as per Medzihorsky et al. (2016). The absence of the
outcome was performed but is not included.

Regarding the research propositions established in this work, as can be seen in Table 4: (i) Is
high investment in innovation necessary to innovate? High investment is not a necessary
condition. However, this condition is sufficient to introduce technological innovation when
combined with creative intensity and relations with universities (Model 1, pattern 3). Moreover,
for non-technological innovations (Model 2) this condition appears in patterns 2, 3, 4; (ii) Is
creative intensity or creative climate a sufficient condition to innovate? Creative intensity
appears in all the patterns (except for pattern 4 Model 1) as a core or peripheral condition to
introduce both technological and non-technological innovation; (iii) Do organizations that
introduce technological innovations and those that introduce non-technological innovations
present the same causal configurations? According to the results discussed above, the answer is
no. Nevertheless, some similarities do exist. Specifically, creative intensity and creative climate
must be in the pattern to introduce both technological and non-technological innovation.
Moreover, as seen above, in order to introduce technological innovation, firms establish
relationships with universities, while in order to introduce non-technological innovations firms
establish relationships with technological centers.

5. Conclusions
In this paper, by using the fsQCA methodology we have been able to measure the complex
causality and also to analyze it in terms of sufficiency and necessity based on a small sample,
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which would not have been possible with other probabilistic methods. We have confirmed the
research propositions stated in section 2:
Investment in R&D is not always necessary to obtain innovations. What is always necessary is
either a good creative climate or a high creative intensity. In fact, for the technological
innovations, the two models that fit best are those that consider at least having a good creative
climate and high creative climate and then having good relationships with universities and/or
technical centers. These findings explain better the results found by Laursen and Salter (2006)
and del-Corte-Lora et al. (2016).
On the other hand, neither creativity intensity nor creative climate are sufficient conditions to
obtain innovations by themselves. In addition to either of them, firms should have good
relationships with technological centers or universities, or invest in R&D. We believe that this is
due to firms’ need to gather novel ideas from the environment that could be applied correctly
using the high standards of creativity inside the firms. Therefore, firms would need to have a
wide range of sources of knowledge (Laursen and Salter, 2006) to be applied with the creative
climate that would act as a catalyst of that knowledge (Amabile et al., 1996; Çokpekin and
Knudsen, 2012; Del-Corte-Lora et al., 2015).
Finally, the patterns of the different models (i.e., technological and non-technological
innovations) are not equal. Model 1 shows that for the technological innovations, firms need
support from both technological centers and universities. Non-technological innovations, on the
contrary, only seek the support of technological centers but not universities.

6. Limitations and Future Research
This paper presents a number of limitations, some of them related to the peculiarities of the case
analyzed.
First, the sample has been taken only from ESPAITEC, a technological park that was created in
the Universitat Jaume I, and so it could easily affect the number of relations between the firms
in the park and the university.
Second, the main activities of most of the firms in the park are related to new technologies.
On the other hand, even though the sample was big enough for the methodology that we have
used, there is no doubt that a larger sample, or samples taken from some other technological
parks, would give us a more accurate result.
Finally, regarding future research, we consider that splitting the different conditions of creativity
could give better and more accurate results regarding how different configurations of creative
climates could affect the innovation outputs.
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