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Abstract: This article aims to construct and validate an instrument for measuring the factors of organizational culture that influence cooperation
in technological innovation between research institutes and firms, nominated “Evaluation of Organizational Culture for Cooperation in Techno-
logical Innovation (EOC-CTI)”, applied to the reality of Brazilian organizations. The sample was composed of 324 respondents from 58 large and
medium firms and 41 public and private research institutes, from various locations in Brazil. The method adopted was the Exploratory Factor
Analysis. Among the main contributions, an instrument that expands the discussions about the values and management practices for cooperation
in technological innovation based on organizational culture is proposed. For firms and research institutes, there is the proposition of values and
systematic management practices that contribute to the achievement of results through cooperation in technological innovation.
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1. Introduction

Studies on the factors of organizational culture that underlie the effec-
tive management processes and routines for cooperation in research
and development for technological innovation (RD&I) are still scant
in the literature and the expansion of the concept of cooperation is
still very broad, encompassing analyzes of the set of infrastructure
and organizational capabilities (Laursen & Salter, 2006; Wikhamn &
Styhere, 2017).

However, due to the same scope, these concepts receive questions
about how to implement, manage effective routines, improve perfor-
mance and encourage cooperation between organizations, especially
in research and development (Feller, Parhankangas, Smeds & Jaati-
nen, 2013; Van Beers & Zand, 2013).

If, on the one hand, there is the increasing environmental comple-
xity and speed of technological change (Hecker, 2016; Van Beers &
Zand, 2013), on the other hand, there is the exponential growth of
cooperation in RD&I, which poses challenges such as measuring the
results and performance of cooperation (Degtyarova, Tokareva, Sha-
lina & Fedorenko, 2016). Likewise, it is important to understand the
influence of organizational culture in management practices for ob-
taining competitive advantages through cooperation in technologi-
cal innovation (Brettel & Cleven, 2011; Dobni, 2008; Peeters Massini
& Lewin, 2014). In Claver, Llopis, Garcia and Molina (1998, p. 64)
words, “the ‘hardware’ of technological innovation requires the ‘soft-
ware’ of a corporate culture which is aimed at such innovation”.

The scientific community points, in general, to the intensification of
cooperation under different approaches, such as: incubators, pro-
ductive arrangements, sectorial and business studies, promotion and

subvention, innovation networks, public policies, university-com-
pany interaction and technology transfer (Alves, Segatto & De-Carli,
2016; Tidd, Bessant & Pavitt, 2008). In these studies it is possible to
perceive the voids that needed to be addressed for expanding the ap-
proaches to include the influence of the organizational culture in the
management processes for cooperation in technological innovation,
as organizational efforts resulting from previous strategic dispositions
focused on innovation (Claver et al., 1998).

In this regard, this article intends to contribute to the development
and validation of an instrument for measuring the factors of organi-
zational culture that influence cooperation in technological innova-
tion between firms and research institutes (public and private), ba-
sed on associations between two dimensions of analysis: “Values of
Culture for Cooperation in Technological Innovation” (independent
variables) and “Management for Cooperation in Technological Inno-
vation” (dependent variables). These dimensions and its respective
variables were adopted with reference to the Claver’s et al. (1998) “cul-
ture for technological innovation” model. However, it was expanded
from theoretical articulations to actual instruments that contemplate
aspects of organizational culture and of management that influence
cooperation and technological innovation.

In the next section, the research’s methodological procedures are
presented, followed by the construction of the theoretical model, the
instrument validation process and, finally, the discussions and some
considerations about the research, the limitations, the theoretical and
practical implications, as well as the proposition of the analysis model
denominated in this article as “Evaluation of Organizational Culture

for Cooperation in Technological Innovation (EOC-CTI)”, applied to
the reality of Brazilian organizations.
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2. Methodological procedures

Bibliometric survey

For the conception of the analytical model that supported the cons-
truction of the measurement instrument (EOC-CTI), a bibliometric
survey was previously carried out on the following journal databases:
Wiley, SAGE Journals, Social Science Citation Index / Web of Science,
Scopus, DOA]J - Directory Open Articles Journal, SPELL - Scientific
Periodicals Electronic Library, using combinations of search strings
that covered the dimensions of the analysis. The following combi-
nations of search strings were used: “organization*” AND “culture*”
AND “techn* innovation*”; “Organizational culture’ AND “tech-
nological innovation”; “Antecedents” AND “organizational culture”
AND “technological innovation”; “organization*” AND “culture*”
AND “techn*” AND “innovation*”.

Only complete peer-reviewed articles were considered. The final sam-
ple resulted in 62 articles that were read in their entirety as sources of
research items, whose synthesis and analysis models are presented in
the following section.

Extant research points out, in general, to the intensification of coo-
peration through different approaches, such as: incubators, local pro-
ductive arrangements, sectorial and business studies, promotion and
subvention, innovation networks, public policies, university-industry
cooperation and technology transfer. Based on these items identified
in literature, we performed the data collection that allowed the cons-
truction and validation of the instrument proposed here.

Data collection for the construction of the instrument

The research instrument construction was based upon the constructs
that resulted from the bibliographic survey that composed the study
variables. Initially, 71 closed questions were structured, with the ade-
quate caution for avoiding the formulation of ambiguous, biased or
negative questions (Cozby, 2003). A panel of six specialists in the area,
with master’s and doctorate level training, judged and evaluated the
semantics of the items. After their assessment 59 revised questions
were considered representative.

The instrument was then structured as a five-point Likert scale, in
which the respondents should assess their agreement or disagreement
(01-strongly disagree / 05-totally agree). At the end of the question-
naire, a specific section was reserved to collect biographical data with
closed questions from various options on a nominal scale (Cozby,
2003; Roesch, 1999). A field called “organization code” was inserted,
aiming to control the number of respondents per participating or-
ganization (research institutes: RI 00; or industry firm: IF 00). After
the questionnaire was structure, it has gone through a new round of
evaluation, this timey by a panel comprising four professionals with
masters and doctoral degrees, experience with R&D and technologi-
cal innovation evaluated. Two panel members were working in lar-
ge firms (one in the automotive industry and the other in the home
appliance industry), and the other two professionals were working
at research institutes (one from a public university and the other
from a private research institute). After the analysis of the panel of
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specialists, 59 questions were considered appropriate for the mea-
surement instrument. The next step was the creation of the instru-
ment in Google Forms platform. A new test was carried out, aiming
at gathering suggestions for the apparent validity (Cozby, 2003) with
seven respondents from a public research institute. No additional ob-
servations were made by this group of respondents.

The survey was carried out between July and November 2017. The link
leading to the questionnaire was only provided after those in charge
of the organizations had agreed to participate in the study. The sample
was divide into two groups: research institute (public and private) and
medium and large industries, both with R&D areas, innovation and
development of new structured products. For the selection of research
institutes and industries and subsequent contact with their managers,
formal support was obtained from entities in the area of Science, Te-
chnology and Innovation operating at national level, in addition to the
support of some Technological Innovation Centers from universities,
industry associations and research institutes. Information from websi-
tes of different agencies in the ST&I area, annual reports from the main
incentive bodies in technological innovation in the country, among
other sources of information collection, were used.

The sample consisted of 99 organizations, 58 of which are private in-
dustries (50 large and 8 medium-to-large firms), and 41 research ins-
titutes (17 private and 23 public, in various technological areas). The
total number of respondents was 324 individuals: 159 from industry
(49%) and 165 from research institutes (51%). The sample was com-
posed of experienced professionals in technology and innovation,
with a high academic background, being: 73.1% male, almost half of
the group aged between 31 and 45 years old, 24.5% with a master’s
degree or in training and 24.8% with a doctorate or in training; 49.5%
worked in the management area and 47.1% had been with the orga-
nization for more than 10 years and 23.2% between 5 and 10 years.

The research instrument consisted of 59 questions and, since the lar-
gest dimension contained 19 questions, it was possible to split the
sample and save part of the data for the confirmatory analysis. Thus,
the first group of questions was used for exploratory factor analy-
sis and was composed by 200 randomly sampled-respondents. The
second group, with the remaining 124, was used to confirm the hy-
pothesized relationships. Thus, the main group had a minimum ratio
of 10.5 respondents per question, a ratio considered sufficient (Hair,
Black, Babi & Anderson, 2014). For confirmatory analysis, this ratio
was 6.5, which is also considered acceptable.

Statistical analysis

Since it is in the interest of the analysis to verify the existing corre-
lation structure between the questions in order to confirm and / or
reformulate the previously considered structures (as shown in Figure
1), the statistical technique chosen was the Exploratory Factor Analy-
sis (EFA).

All analysis was performed using the R-3.5.2 software. The techni-
que used to extract the factors was Principal Component Analysis
with Varimax rotation. This was the technique chosen for presenting
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results more consistent with theoretical and practical knowledge
(Hair et al (2014). To verify the internal consistency of the questions
within each factor, Cronbach’s Alpha was calculated.

As a general rule of thumb, the choice of questions kept within each
factor was the factor load greater than 0.45, in just one factor. Ques-
tions that did not present a significant load on any factor, which pre-
sented cross-loads or low commonality (<0.5), were also excluded. In
cases of significant theoretical construction, some exceptions to this
rule have been applied.

3. Theoretical background

Construction of the instrument “Evaluation of Organizational
Culture for Cooperation in Technological Innovation (EOC-CTI)”
To designate a company as innovative, organizational efforts must
be continuous and progressive, and not just sporadic. Success in
innovations result from organizations’ previous dispositions (im-
pregnated in culture and internalized by their members) to accept
a variety of challenges posed by opportunities to innovate (Claver
et al., 1998). The authors emphasize that technological innovation
and organizational culture should not be understood by what the
organization has at its disposal alone, such as, for example, a large
infrastructure (tangible resources) for an R&D department. There-
fore, the training and conviction of the staff on the competitive ad-
vantage through innovation (intangible resources), which support a
strong corporate culture, should be included. Firms with a culture
of technology and innovation invest heavily in technology for the
development of new products (Brettel & Cleven, 2011) and present
a strong integration between competitive strategies and a techno-
logical profile compatible with the desired innovation (Lopes et al.,
2013).

The discovery of culture for innovation stems from several studies
on organizational culture that are anchored in Edgar Schein (1984).
They address the three levels of apprehension proposed by Schein
(visible and audible artifacts and creations, shared values and basic
underlying assumptions), which are increasingly recognized and in-
ternalized as true by the members of an organization and of gene-
ralized effect on the way an organization interacts with each of its
stakeholders (Brettel & Cleven, 2011, p. 254).

Dobni (2008) presents four groups of precedent variables to organi-
zational culture for innovation, which, in turn, mediate performance
in the organization’s results (intention to innovate, infrastructure for
the purposes of innovation, market orientation for innovation and
context of implementation of innovation). The author considers that
the levels of apprehension of the organizational culture can occur
through the analysis of rational tools and processes, defined by the
strategic architecture of the organization (visible artifacts) and, for
Tidd et al. (2008, p. 98-104), its apprehension can occur at the level of
visible artifacts that reflect innovation management (“the way we ma-
nage innovation around here”): its routines, its procedures, with an
emphasis on project management skills, formal and informal structu-
res, and which should be discontinued when they don"t demonstrate
real efficacy.
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These studies also indicate that there is no ideal corporate size when
it comes to innovation. However, for technological innovation, it de-
pends on several organizational factors related to corporate culture,
such as: a flexible organizational structure; successful organizatio-
nal culture based on technology and innovation; cohesion among
its members; strategic management of human resources for valuing
people; decision-making process aimed at a clear orientation towards
the market, which adds value to the results in R&D (Lau & Ngo, 2004;
Tidd et al,, 2008).

The present study was based on the assumption that organizatio-
nal culture is an intangible resource that cannot be directly measu-
red (Brettel & Cleven, 2011). Moreover, it is based upon the values
that are shared within organizations, and it is possible to adopt new
management practices of innovation and technology that could be
more appropriate to obtain competitive advantages through the coo-
peration in technological innovation (Brettel & Cleven, 2011; Dobni,
2008; Jensen, Johnson, Lorenz & Lundvall, 2007; Peeters et al., 2014).
Thus, this article expands the “culture for technological innovation”
model proposed by Claver et al. (1998) by adding theoretical arti-
culations and developing an research instrument that contemplate
the aspects of organizational culture management that can influence
cooperation for technological innovation. Two dimensions of study
were established, which are discussed below: (a) values of the organi-
zational culture for cooperation in technological innovation; and (b)
management for cooperation in technological innovation.

Values of Organizational Culture for Cooperation in Technological
Innovation

To compose the dimension “Values of Organizational Culture for
Cooperation in Technological Innovation’, the present study was
based on the five variables proposed by Claver et al. (1998, p. 62-
65). This set of variables constitute the independent variables in the
analytical model adopted in this research.

The first category, added value in R&D, involves fostering a creati-
vity for technological innovation that can flexibly cover cross-border
cultural differences in collaboration between different partners (Bar-
nes, Pashby & Gibbons, 2006; Hecker , 2016); R&D policies (internal
and external) aimed at results through research (Claver et al., 1998;
Jensen, et al., 2007); exploration of technologies (exploitation-explo-
ration), depending on the types of cooperation (local and global),
the types of partners (focused on the market or on scientific-tech-
nological development) and the governance mode (informal versus
formal) of the collaborations (Brettel & Cleven, 2011; Cerne, Jakli¢ &
Skerlavaj, 2016; Sun & Lo, 2014). This dimension also encompasses
the different motivations between cooperation partners in the mobi-
lization of knowledge, related to technology and knowledge transfer,
access to new knowledge or to the solution of technological problems
that can have an impact on competitiveness (Banholzer & Vosejpka,
2011; Brettel & Cleven , 2011; Jensen et al., 2007). As a result of this
knowledge mobilization, it is that the interaction between partners
provides “bilateral” and continuous learning to achieve an equili-
brium between exploitation-exploration in cooperation (Shipton,
Fay, West, Patterson & Birdi, 2005).
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Additionally, the theoretical articulations in Claver et al. (1998) re-
garding human resource strategies were those aimed at obtaining
results through innovation. Previous research points out to some re-
curring behaviors for technological innovation, such as freedom and
autonomy to promote cooperation (formal and informal) with exter-
nal partners, formation of interorganizational teams, among others
(Claver et al., 1998; Feller et al., 2013; Hecker, 2016; Lau & Ngo, 2004).
Moreover, previous research also shows the conceptual integration
between innovation strategy and human resource management for
technological innovation, which analyze the HRM systems that in-
fluence more the results through technological innovation (Banhol-
zer & Vosejpka, 2011; Leede & Looise, 2005; Park et al., 2017).

To compose the set of variables in the dimension on decision-ma-
king process, the following issues were considered; strategic decision
making with the ability to act quickly and flexibly in the face of the
challenges of R&D and cooperation, the predisposition to accept high
levels of risk (risk-taking) with innovation and shared responsibilities
within the governance of cooperation (Banholzer & Vosejpka, 2011;
Claver et al., 1998; Dobni, 2008; Leede & Looise, 2005; Park et al.,
2017; Popadiuk & Bido, 2016). The decision-making process on the
choice of partners for cooperation expands into decisions that cover,
for example, geographical distance, cooperation based on codified
knowledge, infrastructure, reputation and prestige criteria related to
the technological domain of the partner involved in the cooperation
(Arvanitis et al., 2016; Bonfim, Gongalves, Moreira & Jacometti, 2016;
Claver et al., 1998; de Faria et al., 2010; Fitjar & Rodriguez-Pose, 2013;
Savitskaya, Salmi & Torkkeli, 2010; Okamuro & Nishimura, 2013).

Regarding market orientation and results in cooperation for tech-
nological innovation, the literature addresses it from an R&D develo-
pment for long-term innovations perspective (Brettel & Cleven, 2011;
Claver et al., 1998; Popadiuk & Bido, 2016). There are variations in the
understandings between research institutes and firms. For example,
research institutes aim at results that can strengthen their research
groups (Bonfim et al.,, 2016; de Faria et al., 2010) and firms aim at
reducing development time and cost in a manner they can achieve
results that provide greater competitiveness in their markets (Claver
et al.,, 1998; Savitskaya et al., 2010).

In terms of organizational structure, previous research shows the
effectiveness of the most decentralized structures (Arvanitis et al.,
2016; Claver et al., 1998; Popadiuk and Bido, 2016), of multi-orga-
nizational structures for technological innovation in cooperation
(Jensen et al,, 2007; Sun & Lo, 2014) that encourages the work to be
carried out by groups of multidisciplinary projects indicating the key
people in various organizational support areas (Claver et al., 1998;
Okamuro & Nishimura, 2013; Shipton et al., 2005; Sun & Lo, 2014).
The emphasis is on the wide communication as one of the central
components for trust and effectiveness of cooperation for R&D (Fe-
ller et al., 2013; Hecker, 2016; Tidd et al., 2008).

Management for Cooperation in Technological Innovation

With regard to the construct “Management for Cooperation in Tech-
nological Innovation’, it is important to reaffirm that, for Lopes et al.
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(2013), technology management can occur in many forms and places
within organizations. However, organizations need to keep their te-
chnological profile compatible with the desired innovation outcome.
On the other hand, innovation management can occur within the
organization as a whole, through the adoption of new management
practices that can impact on firms’ performance, on new processes
and on new structures and techniques (Cerne et al., 2016; Peeters et
al., 2014). In other words, non-technological innovations may also
occur as a result of a strong culture for innovation (Brettel & Cleven,
2011). Additionally, while technological innovation requires a lot of
energy get to the invention and to refine them as superior products
and to establish an orientation towards new technology development
and learning (Brettel & Cleven, 2011), traditional methods of techno-
logical measurement are considered insufficient to detect the essence
of the innovative process in its entirety (Fornari et al., 2014). In this
regard, it is possible to perceive additional peculiarities in the mana-
gement for technological innovation that converge with the essence
of what was proposed by Claver et al. (1998), that is, a culture for te-
chnological innovation originates from an organizational culture for
innovation embedded in organizational strategy.

As previously mentioned, scant attention has been given to organizational
culture as a determinant of management practices aimed at cooperation
for technological innovation. Thus, there is a need to improve scholarly
understanding about how to implement and manage effective routines,
to improve performance and encourage cooperation between organiza-
tions for R&D collaboration (Feller et al., 2013; Van Beers & Zand, 2013;
Wikhamn & Styhere, 2017). Thus, in order to compose the independent
variables of this dimension, management and support practices for coo-
peration in technological innovation in areas within the organization
were considered. These included administrative and financial areas related
to technological innovation projects, marketing for innovation, accoun-
ting practices for adding value to innovation, such as those related to R&D
management (Banholzer & Vosejpka, 2011; Cerne et al., 2016; Degtyarova
et al., 2016; Dobni, 2008; Kerzner, 2003; Tidd et al., 2008). This dimension
of analysis also encompassed the variables related to technological inno-
vation and project management practices and tools (Kerzner, 2003; Tidd
et al,, 2008), as well as the interaction between partners in processes of
project management in cooperation (Schwartz et al., 2012). In the legal
area, strategies and practices of intellectual property within the scope
of cooperation were included (Banholzer & Vosejpka, 2011; Sun & Lo,
2014; Okamuro & Nishimura, 2013; Wu, Wang & Chen, 2017).

A set of variables was used to support technological innovation prac-
tices that refer to: agreements for technology acquisition and transfer
(Okamuro & Nishimura, 2013; Sbragia et al., 2006), and identification
of technological trends for R&D projects (Tidd et al., 2008). In the
Brazilian context, technical support is considered for the identifica-
tion and application of public and fiscal incentives for technological
innovation projects (Sbragia et al., 2006).

The analytical model is presented in Figure 1, which aims to graphica-
lly demonstrate the objective of analyzing the values of the organizatio-
nal culture that influence management for cooperation in technological
innovation between firms and research institutes.
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Figure 1: Research model.
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4. Validation of the instrument “Evaluation of Organiza-
tional Culture for Cooperation in Technological Innovation”

The composition of the initial scale and its dimensions are presented
in this section. Moreover, the analyzes performed and the respective
questions that were maintained in each factor are presented as well.

Independent variables: Values of Culture for Cooperation in Tech-
nological Innovation

The dimension “added value in R&D” initially considered the exis-
tence of five latent constructs, formed by the grouping of 11 ques-
tions, as demonstrated in Appendix C.

The first step of factor analysis was to analyze the data according to its
assumptions by means of the correlation matrix, Bartlett’s test, KMO
(Kaiser-Meyer-Olkin Test) and MSA (Measures of Sampling Adequacy).

The correlation matrix showed an elevated number of correlations
above 0.3, indicating that it was adequate for the factor analysis. The
Bartlett’s test also showed a p-value <0.0001, and the KMO result was
0.85. Analyzing each question separately, only the question 04 (q04)
was excluded because it had a MSA below the recommended thres-
hold (0.35).

Considering the latent root criterion and the scree test, initial analysis

pointed to the definition between 2 and 3 factors. The two-factor so-
lution was chosen because it has eigenvalues greater than 1, the lower
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being 1.47, explaining 59% of the variance. Question 11 (q11) had low
commonality (0.48) and therefor it was also excluded from the model.
After excluding this question, the final two-factor solution explains
61% of the total variance.

The first factor of this dimension was called stimulating technologi-
cal innovation and it included seven questions, with the lowest load
being 0.64 (all positive loads). The question 07 (q07) obtained the
lowest commonality, 0.50. The second factor called knowledge mobi-
lization included two questions with the same load, 0.86. For asses-
sing the internal consistency, the Cronbach’s alpha was calculated re-
sulting in coefficients of 0.87 for the factor 1 and 0.68 for the factor 2.

Running the analysis with a separate sample for validation, similar
solutions were found. The main difference was that question 10 had
cross-loadings, but with a higher value for the factor 1.

The second dimension of the initial construct analyzed was human
resource strategies, considering, initially, the existence of seven
questions distributed by two factors (Appendix C).

Additionally, for this second dimension, the analysis of the correla-
tion matrix showed a high number of correlations higher than 0.3.
Both the Bartlett and the KMO tests were significant (Bartlett with p-
value <0.0001 and KMO of 0.78). Thus, as the set of questions proved
to be suitable for the application of factor analysis, and all questions
were maintained.

27



The initial analysis suggested the formation of two to three factors.
The final solution considered two factors, both because of its practical
interpretation and because they explained 57% of the variance. After
the rotation, the question 15 (q15) was excluded due to its low com-
monality. Question 12 (q12) also had low commonality (0.44) but was
maintained due to its practical interpretation. After excluding these
questions, the final solution had with two factors explaining 70% of
the variance. The two factors, both with the permanence of three ques-
tions in each, were entitled human resources for technological inno-
vation and behavior for cooperation in technological innovation.

Only the question 12 (q12) had commonality below 0.50 (0.46), and
the confirmatory analysis showed similar results. Only question 16
(q16) had cross-loadings but remained with higher value in the factor
“Human resources for technological innovation”. Analyzing the inter-
nal consistency, a Cronbach’s alpha of 0.82 was obtained for factor 1
and 0.72 for factor 2.

The third dimension, decision-making process, initially considered
12 questions, divided in three latent constructs (Appendix C).

Analyzing the correlation matrix, it was possible to identify a high
number of correlations higher than 0.30. Bartlett’s test presented a
p-value lower than 0.001 and the KMO was 0.83.

The initial analysis latent root criterion and scree test indicated that
the definition of two to four factors would be adequate. The three-
factor solution was chosen, initially, due to its theoretical consisten-
cy. Moreover, clarifies a reasonable percentage of the variance (55%).
This was also the last factor with an eigenvalue higher than 1.09. Some
questions had low commonality or cross-loads and therefore were ex-
cluded (questions 19, 20, 21 and 22). After excluding these questions,
the final solution indicated two factors that explained 62% of the total
variance, which were called strategic decision-making (composed of
six questions), and resources with cooperation (with two questions).

Although some questions presented commonality lower than 0.5
(0.48 and 0.44 for questions 23 and 24, respectively), they were kept
due to their theoretical importance. Confirmatory analysis had simi-
lar results. Analyzing the internal consistency using the Cronbach’s
alpha, the values were 0.85 for factor 1, and 0.67 for factor 2.

The fourth dimension, market orientation and results, contained
four questions in two latent constructs (Appendix C).
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Both the correlation matrix analysis and the KMO tests presented
values showing that the data were conducive to the application of
factor analysis. Bartlett’s test had a p-value <0.001 and the KMO
was 0.56.

The initial analysis of the scree plot, eigenvalues and explained va-
riance, suggested the definition of two factors. The final solution ex-
plains 77% of the variance.

The results followed the expected grouping and the factors maintai-
ned the previously defined nomenclature. When the factor analysis
was performed, with the base reserved for validation, the same re-
sults were found. The internal consistency index, which was assessed
through the Cronbach’s alpha, was 0.70 for the first factor and 0.69 for
the second factor.

The fifth dimension, organizational structure, initially contained six
questions, divided into four latent constructs (Appendix C).

Analyzing the correlation matrix, several correlations above 0.3 can
be observed. Bartlett’s test showed a p-value <- 0.001 and the KMO
was 0.83, indicating that the basis was favorable for factor analysis. No
question needed to be ruled out.

The three-factor solution was chosen because it presented more theo-
retical reason and explains 74% of the variance. However, two factors
were left with only one question (factor 2 with question 35 and factor
3 with question 38). For this reason, these questions have been ex-
cluded.

After excluding the two questions (q35 and q38), the final solution
was left with two factors and explains 76% of the variance. Question
36 had cross-loadings and kept in the factor in which it had the grea-
test load and theoretical meaning.

Both factors were composed of two questions each, the first factor
being called communication and the second structures for coopera-
tion, as can be seen in Table 6.

No question presented commonality lower than 0.5 and the vali-
dation showed similar results. Question 36 continued with cross-
loadings, but with higher weight in the “Communication” factor.
The internal consistency of the first factor was 0.71 and the second
factor was 0.63.
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Table 1: Latent constructs resulting in the dimension “values of the organizational culture for cooperation in technological innovation”

VALUES OF ORGANIZATIONAL CULTURE FOR COOPERATION IN TECHNOLOGICAL INNOVATION

Questions that integrate the “stimulating technological innovation” FL
(06) 01 - Our organization encourages creativity to obtain results through innovation. 0.83
(01) 02 - Our organization cultivates a technology-oriented culture as part of the culture of innovation, aiming at obtaining competitive advantage. 0.78
(05) 03 — The organization places more emphasis on the exploration of new technologies for future markets monitoring the environment, aiming at reacting early 0.75
to possible opportunities. )
P (02) 04 - The R&D policies in our organization are flexible to accommodate organizational and cross-border differences in cooperation in technological innovation projects. 0.75
e
value in (03) 05 - The organization has a long-term commitment to experimentation and technological research. 0.72
R&D
(10) 06 - The organization adopts an orientation towards continuous learning, including the search for external sources of technical and technological knowledge (with | .,
market, customers, suppliers and competitors, and through participation in fairs, exhibitions and conferences), which favors the climate for creativity. )
(07) 07 - Our organization adopts cooperation to capture ideas for innovation. 0.64
Questions that integrate the “knowledge mobilization” FL
(09) 08 - For firms, access to new knowledge to solve their problems is one of the motivations for cooperation with research institutes. 0.86
(08) 09 - For research institutes, the transfer of knowledge and technology is one of the motivations for cooperation with firms. 0.86
Questions that integrate the “human resources for technological innovation” FL
(17) 10 - The organization adopts processes for retaining and valuing collaborators in technological innovation. 0.89
(18) 11 -The organization adopts practices of recognition and reward for the development of new ideas for technological innovation. 0.83
2:::3& (16) 12 - Our organization adopts processes of attraction (recruitment and selection) and hiring of profiles for technological innovation. 0.80
strategies uestions that integrate the “behavior for cooperation in technological innovation” FL
8! P g
(13) 13 - Members of the organization are given autonomy to promote cooperation with external partners. 0.86
(14) 14 - Members of our organization are given the freedom to follow their inclinations for technological innovation. 0.83
(12) 15 - Our organization considers working in interorganizational teams a necessity for the development of cooperative projects. 0.63
Questions that integrate the “strategic decision-making” FL
(30) 16 - The governance of technological innovation projects in our organization, monitors and evaluates milestones and measurable results indicators for strategic | ¢4
decision-making. :
(29) 17 - The governance of projects in our organization involves the leaders of the different areas for technical and managerial support to the processes related to | ) ¢5
technological innovation projects. :
(28) 18 - The organization has the practice of allocating financial resources for R&D based on portfolio management (project portfolio) and the selection of priority projects. 0.77
(27) 19 - The organization prioritizes resources for R&D to support the technological innovation strategy. 0.75
Decision- o . . ;
making (23) 20 - In the organization, R&D decisions are made gradually, collectively and shared in governance. 0.69
REUCEESS (24) 21 - In our organization, there is an understanding that the relational risks arising from collaborative R&D agreements can be offset by mitigating the risks of | 5o
investments made jointly by partners. ’
Questions that integrate the “resources with cooperation” FL
(26) 22 - For firms, the development of technological innovation projects in cooperation with research institutes represents access to complementary resources for public 0.87
promotions and incentives; it achieves cost savings, it does not need to increase its own R&D personnel or effectuate any major administrative changes. ’
(25) 23 - For the research institutes, the development of technological innovation projects in cooperation with firms represents the capture of alternative sources of funds 0.84
that alleviate the budget shortage and make new resources for their research feasible. :
Questions that integrate the “market orientation” FL
(32) 24 - Our organization maintains its orientation to prioritize the development of new products and technologies for the future market. 0.87
Market (31) 25 - The cooperation for R&D projects in our organization aims to develop long-term innovations. 0.86
and Questions that integrate the «results orientation» FL
results
orienta- (34) 26 - For firms, the objective of developing collaborative technological innovation projects aims to reduce development time and cost to obtain competitive 0.88
tion benefits in their market. ’
(33) 27 - For research institutes, cooperation in R&D projects that brings positive results for firms, strengthens research groups, generates reputation and prestige in 0.86
their areas and favors new partnerships and cooperation. ’
Questions that integrate the “communication” FL
(40) 28 — The organization enables direct communication by the project manager in all directions, as a “liaison function” between the areas of the organizations 0.88
involved in cooperation. ’
Organi- (39) 29 - The leaders in our organization communicate cooperation strategies beyond organizational boundaries (cooperation for innovation) and motivate people 0.79
zational who are involved in the process. :
struct q q .
ructure Questions that integrate the “structures for cooperation” FL
(37) 30 - In order to comply with technological innovation projects developed in cooperation with an external partner, our organization utilizes a matrix structure | ; g3
for projects, in which the key people supporting the project leader in the various areas are defined. )
(36) 31 - Our organization prioritizes work performance by groups of multidisciplinary projects, with autonomy to interact with the different areas and with external partners. | 0.60

Source: Elaborated by the authors (2020).

Comments:

- the number in parentheses indicates the position in the initial research instrument. The following numbers indicate the new sequence after statistical validation;
- FL: factor load.
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Dependent variables: Management for Cooperation in Technological
Innovation

The sixth dimension considered, management practices for coope-
ration in technological innovation, initially contained 19 questions
grouped into 11 latent constructs (Appendix C).

The correlation matrix showed several correlations higher than 0.3.
Bartlett’s test also gave a p-value lower than 0.001 and the KMO was
0.92, with no indication of restrictions for the application of the factor
analysis. Question 58 got a low MAS (0.46) and was excluded.

The analysis of eigenvalues and the scree plot indicated the creation
of up to two to four factors, and the four-factor solution was chosen
because it makes more theoretical sense and explains 64% of the
variance.

J. Technol. Manag. Innov. 2020. Volume 15, Issue 2

Question 48 had cross-loadings and was excluded. Question 56 also
presented cross-loadings. However, it was maintained in the first
factor due to its theoretical importance, where it had a higher load and
greater theoretical sense. Questions 46, 48, 50 and 53 were excluded
due to their low commonality. Thus, the final solution had four factors,
explaining 64% of the variance, and were named, respectively, “Support
for technological innovation” and “Project management practices’, with
five questions each factor, “Intellectual property” and “Infrastructure
Laboratory for R&D ” with two questions in each factor (Appendix C).

Checking the internal consistency index, the values obtained were
0.83, 0.83, 0.66 and 0.69 for factors 1, 2, 3 and 4, respectively. The fac-
tor analysis with the validation base obtained several questions with
cross loadings. This result was probably due to the low relationship
between the number of respondents and the total number of ques-
tions in dimension (6.5), with the definition by question allocation
following the results of the exploratory analysis.

Table 2: Latent constructs resulting in the dimension “management for cooperation in technological innovation”

MANAGEMENT FOR COOPERATION FOR TECHNOLOGICAL INNOVATION
Questions that integrate the “support for technological innovation” FL
(55) 32 - Our organization adopts internal information collection practices for technological innovation in the areas of
. . . . 0.77
production, R&D and engineering (technology push) and marketing (demand pull).
(54) 33 - The organization adopts tools and systems for identifying technological trends in support of R&D projects. 0.77
(57) 34 - Our organization adopts the integrated product design for technological innovation since the design of the project. 0.72
(44) 35 - The organization adopts marketing practices for new products in support of technological innovation. 0.63
(56) 36 — The organization offers technical support for the identification and application of public funding and tax incen- 0.52
tives for technological innovation projects. '
Questions that integrate the “project management practices” FL
(42) 37 - The organization adopts computerized tools for project management and monitoring. 0.75
(41) 38 - The organization composes administrative and financial statements related to costs and expenses in general of 0.74
Management technological innovation projects, including necessary acquisitions, such as equipment, materials, etc. ’
and support (43) 39 - The organization adopts computerized tools for interaction between cooperation partners for project manage- 0.72
practices for cooper- | Ment and monitoring.
ation in technological (49) 40 - The organization adopts a methodology for the systematic management of technological innovation projects in 0.59
Srmaeetin conjunction with the cooperation partner. '
(45) 41 - Our organization adopts accounting practices that include statements about investments in innovation and 0.59
returns with added value. '
Questions that integrate the “intellectual property” FL
(59) 42 - The organization strives to have clear rules on the appropriation of intellectual property since the mobilization 0.80
for cooperation. ’
(47) 43 - The legal department of our organization adopts the formalization of project contracts with contractual clauses
agreed between the parties involved in the cooperation, which can be renegotiated, and strengthens mutual trust between 0.77
partners.
Questions that integrate the “laboratory infrastructure for R&D” FL
(51) 44 - Our organization’s laboratory infrastructure is sufficiently updated for its technological innovation purposes. 0.87
(52) 45 - The organization seeks cooperation in infrastructure for the design, construction and testing of prototypes, pilot 073
installations, or software development that presents technological or scientific advancement. '

Source: Elaborated by the authors (2020).

Comments:

- the number in parentheses indicates the position in the initial research instrument. The following numbers indicate the new sequence after statistical validation;

- FL: factor load.
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5. Discussion and conclusion

This article proposed the construction, analysis and validation of a
measurement instrument on the values of the organizational culture
that influence management for cooperation in technological innova-
tion. Based on the purpose of verifying the existing correlation struc-
ture between the questions that compose the research model with the
use of EFA, the reformulation of the previous model was obtained,
with a reduction from 28 to 14 factors, and from 59 to 45 questions.
The exclusion of variables is a common procedure, as it intends to
achieve a set of items adhering to the model with sufficient strength
to explain it (Pedhauzur, 1997).

Due to the objective proposed in the study, the results suggest an or-
ganizational culture for cooperation in technological innovation en-
compasses values that influence and shape innovation management
policies and practices, as well as practices to support technological
innovation, with the reach of different areas and functions in the or-
ganization.

In the dimension of independent variables, the main results in added
value in R&D present the most significant factor loads in the values
that encourage creativity and the development of new technologies,
with the mobilization of knowledge between partners in cooperation.
The literature addresses the different motivations between partners
in cooperation (Banholzer & Vosejpka, 2011; Brettel & Cleven, 2011;
Shipton et al., 2005). The present research advances this focus con-
sidering that the diversity of motivations in the interaction between
the partners consist of the relevant element of “bilateral” continuous
learning among its actors, constituting an approach to be further in-
vestigated.

In human resource management strategies, the results corroborate
the literature that advocates valuing people in an organizational cul-
ture aimed at achieving results through innovation (Arvanitis et al.,
2016; Lau & Ngo, 2004; Leede & Looise, 2005; Tidd et al., 2008). The
emphasis on the set of results in the variables that compose the beha-
vior for cooperation in technological innovation is distinctive, which
denote the relevance of the composition of inter-organizational teams
in cooperative projects, with autonomy and freedom to innovate.
These results are in line with encouraging creativity in added value in
R&D and reflections by Arvanitis et al. (2016) on the relevance of new
human resource management practices that encourage them to think
independently, creatively and that result in greater motivation in the
work environment. A deeper study on how these behaviors influence
the results through innovation obtained in the dynamic of coopera-
tion is suggested, considering the different organizational values and
human resource management practices among the partners.

In the decision-making process, the analyzes resulted in significant
factor loads in the governance of projects in technological innovation
(R&D) beyond organizational boundaries (Barnes et al., 2006), being
that in resources for innovation the clarity in the distinction about
the different interests and formats of access to complementary resou-
rces by the organizations involved, a clarity in the distinction similar
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to that demonstrated in knowledge mobilization. It should be noted
that in results orientation, when positive for firms, they corroborate
the literature by emphasizing the strengthening of the reputation and
prestige of the research institutes that participated in the cooperation
(Bonfim et al., 2016; Olavarrieta & Friedmann, 2008). The model of
analysis studied addressed decision-making processes for choosing
partners for cooperation, considering criteria of reputation, prestige
and geographical distance/proximity. This last variable, despite ha-
ving been excluded in the validation of the model because it has an
MSA of 0.50, is a relevant theme to be developed by local innovation
ecosystems, as it covers the influences of components of the macroen-
vironment in these relationships and considers that different types of
partners lead to different types of innovations (Fitjar & Rodriguez-
Pose, 2013). Another point to consider is that the development of
projects and the mobilization of learning and knowledge is affected by
the geographical distance between partners, since research has shown
that partnerships with face-to-face collaboration are more likely to
be more innovative than the ones with long-distance collaboration
(Hage & Hollingsworth, 2000).

In the variables referring to market orientation and results, the factor
loads were significant in all of them, without altering the analytical
model adopted. The validation of the instrument shows that the di-
fferent approaches in this construct between firms and research ins-
titutes do not invalidate cooperation. Future research can investigate
whether the type of exploitation of technologies (exploitation-explo-
ration) involved in the cooperation changed the perception of market
orientation and results by the partners involved in the cooperation
(Park et al., 2017; Yoon et al., 2017).

Within the results in organizational structure, it was noticed that
the final solution in two factors, with the retaining of four questions
among the initial six, gave greater cohesion to the construct, and
question 37 (initial numbering), related to the matrix structure with
key people in the areas to support the project leader, presented the
highest factor load of the research. This result converges with human
resource strategies, in which autonomy (initial q13) and freedom
(initial q14) are encouraged in the organizational environment. As a
consequence, these results suggest that these matrix structures sup-
port governance (q29 and initial q30), which favors the accumulation
of reputation and trust among cooperation partners (Bonfim et al.,
2016; Olavarrieta & Friedmann, 2008).

In the dimension of the dependent variables, the reduction from 12
initial constructs, with 19 questions distributed among them, to four
constructs with 14 questions, established management practices and
support for cooperation in technological innovation as more objecti-
ve. The theoretical discussions included in this dimension are usually
held separately, given their importance and depth as specific areas of
knowledge (for example: project management practices, intellectual
property, marketing for new products, innovation encouragement,
etc.). The latent construct, resulting in management for cooperation
in technological innovation, considered the practices present in an
organizational culture that influence the achievement of results in in-
novation in cooperation (Brettel & Ceven, 2011; Dobni, 2008; Peter et
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al., 2014). Note that considering Claver’s et al. (1998) model, which
makes the conceptual distinction between “innovation-oriented
culture” (innovation not related to technology) as the principle sha-
red value and which includes “culture for technological innovation”
(which considers culture for technology), the practices suggested here
follow this conceptual logic.

Finally, we draw attention to the emphasis on governance of coope-
ration, with the involvement of partners both in strategic decisions
as in the management of projects in cooperation, with practices that
demonstrate added value with cooperation, which refers to Claver et

Figure 2: “Organizational culture model for co
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al. (1998) on the staff’s conviction for a strong corporate culture for
innovation, with reflections on the structures, routines and procedu-
res in the organization (Tidd et al., 2008).

Based on the theoretical articulations carried out in this research, it
was found that it presents theoretical and practical contributions re-
garding the factors that corroborate cooperation and which systema-
tic management practices and support for technological innovation
provide sustenance for long-term cooperation strategies. The article
proposes a model on organizational culture for cooperation in tech-
nological innovation, as shown in Figure 2 below.

operation in technological innovation”.

- Technology as a competitive advantage

- Flexible and cross-border R&D policies

- Creativity encouragement for results with innovation
- New technologies (exploration)

- Bilateral learning with external sources for creativity and

- Atiraction, hiring, retention and valorization of HR HR strategies
for technology innovation
- Inter-organizational teams in cooperative projects,
with autonomy and freedom to innovate

1
- Governance of cooperation partner in strategic

- R&D resources in the innovation strategy
Al

Market and results orien
Market orientation
Results orientation

- Long-term R&D cooperation
- New products for future market
- Reputation and prestige for the cooperation

- Matrix structure for projects in cooperation

- Enhancement of cooperation by leaderships

- Direct communication by project managers to integrate
objectives into the structure among partners

\

OC VALUES FOR
COOPERATION
IN TECHNOLOGICAL INNOVATION

Added value in R&D

innovation Stimulating technological innovation
- Knowledge management mechanisms with cooperation Knowledge mobilization " Integréted design in the project
partner conception
I - Support for development and public
incentives

HR for technological innovation
Behavior for cooperation in
technological innovation

decisions Decisio.n-;na.king pl’c;{rlpsq
- Governance in the portfolio management of R&D Strategic eeOn T Ing

: Resources with cooperation
with partners

Organizational structure
Communication
Structures for cooperation

Support for technological innovation
- Technological trends for R&D

- Marketing for new products

Project management practices
Systematic project management with

cooperation partners

- Administrative, financial and

accounting practices with added value

in cooperation

MANAGEMENT
COOPERATION IN
TECHNOLOGICAL
INNOVATION

Intellectual property
- Negotiation of IP clauses since
project design

tation

Laboratory infrastructure for R&D
- Updated infrastructure for R&D

- Cooperation for prototype testing,
pilot installations or software
development

A comparative study is suggested between the types of organizations
(firms, public and private research institutes) to identify the differen-
ces and similarities in each dimension of the organizational culture
for the continuous cooperation in technological innovation, in order
to contribute to the advancement of discussions on the theme.

As a practical implication, the study points out elements of mana-
gement of technological innovation aimed at cooperation, which are
more evident by the large industries and research institutes in the
country, to obtain results with technological innovation and sustaina-
ble competitive advantage. These results can subsidize organizational
design for cooperation strategies and practices.

The limitations of the study refer to the scope of the construct, which
requires theoretical developments in order to deepen the discussions
around the proposed scope. Qualitative studies may contribute to the
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triangulation of analyzes and to deepen the construct. Notwithstanding,
this research provided an outline of scope consistent with the trends of
cooperation in which the organizational boundaries expand and, there-
fore, the adaptive processes of the organizational culture expand.
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Appendix A: Graphics of the Scree Plot compared to the independent and dependent variables
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Appendix B: Graphics of the Factor Plot compared to the independent and dependent variables
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Appendix C: Initial latent constructs in independent and dependent variables

INDEPENDENT VARIABLES:
VALUES OF ORGANIZATIONAL CULTURE FOR COOPERATION IN TECHNOLOGICAL INNOVATION

Initial latent constructs in the “added value in R&D” dimension

Stimulating the culture of innovation=01 question

01 - Our organization cultivates a technology-oriented culture as part of the innovation culture, aiming at obtaining competitive advantage.

Internal and external R&D policy=02 questions

02 - The R&D (research and development) policies in our organization are flexible to accommodate organizational and cross-border differences in cooperation
in technological innovation projects.

03 - The organization has a long-term commitment to experimentation and technological research.

Exploration of technologies=02 questions

04 - Our organization places more emphasis on the exploitation of existing technologies as a reinforcement of competitiveness in a dynamic environment.

05 - Our organization places more emphasis on the exploration of new technologies for future markets monitoring the environment in order to react in the be-
ginning of possible opportunities.

Encouraging creativity=02 questions

06 - Creativity is encouraged by our organization in order to obtain innovation results.

07 - Our organization adopts cooperation to capture ideas for innovation.

Knowledge Mobilization=04 questions

08 — For research institutes, knowledge and technology transfer is one of the motivations for cooperating with firms.

09 - For firms, access to new knowledge that can provide solution to their problems is one of the motivations for cooperating with research institutes.

10 - The organization adopts a continuous-learning orientation, including the search for external sources of technical and technological knowledge (market,
customers, suppliers and competitors, and fairs, exhibitions and conferences), what promotes a climate for creativity.

11 - The organization has mechanisms for creating, disseminating and applying knowledge with cooperation partners.

Initial latent constructs in the “human resource strategies” dimension

Human resources for technological innovation=01 question

12 - Our organization considers working in interorganizational teams a necessity for the development of cooperative projects.

Behavior for technological innovation in cooperation=07 questions

13 - Members of the organization are given autonomy to promote cooperation with external partners.

14 - Members of our organization are given the freedom to follow their inclinations for technological innovation.

15 — The teams seek results through technological innovation, maintaining ethical principles throughout the research process according to the guidelines of our organization.

16 - Our organization adopts processes of attraction (recruitment and selection) and hiring of profiles for technological innovation.

17 — Our organization adopts processes for retaining and valuing employees involved in technological innovation.

18 — Our organization adopts practices of recognition and rewards for the development of new ideas for technological innovation.

Initial latent constructs in the “decision-making process” dimension

Strategic decision-making=04 questions

19 - Our organization has the ability to quickly and flexibly act to start a project of technological innovation including the participation of its members in decision
making processes.

20 — The firm’s decision on the choice of external partners for cooperation projects in technological innovation prioritizes the reputation and prestige of the research institute
in their own areas, focusing on the longevity of the relationship.

21 - The firm’s decision on the choice of external partners for cooperation projects in technological innovation prioritizes geographical proximity.

22 - During times of uncertainty, the organization reduces investments in innovation as a risk prevention measure, with the amplification in contingency plans that result in
a slower advancement of projects.

29 - The governance of projects in our organization involves the leaders from different technical and managerial support areas in the processes related to techno-
logical innovation projects.

30 - The governance of technological innovation projects in our organization, monitors and evaluates milestones and measurable results indicators for strategic
decision-making.

Risk-taking= 02 questions

23 - In the organization, R&D decisions are made gradually, collectively and with a shared governance.

24 - In our organization, there is a shared understanding that the relational risks arising from collaborative R&D agreements can be offset by mitigating the risks of joint
investments made with partners.

Resources for technological innovation= 04 questions
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25 - For the research institutes, the development of technological innovation projects in cooperation with firms represent the alternative sources of funding that
alleviate budget shortages and bring new resources for their research.

26 - For firms, the development of technological innovation projects in cooperation with research institutes represents the access to complementary resources for
promotions and incentives; it provides cost savings, it does not require the increase in their own R&D personnel or any major administrative change.

27 - The organization prioritizes resources for R&D to support the strategy for technological innovation.

28 - The organization has the practice of allocating financial resources for R&D based on portfolio management (project portfolio) and the selection of priority projects.

Initial latent constructs in the “market orientation and results” dimension

Market orientation=02 questions

31 - The cooperation for R&D projects in our organization aims at developing long-term innovations.

32 - Our organization maintains its orientation to prioritize the development of new products and technologies for the future market.

Results orientation=02 questions

33 - For research institutes, cooperation in R&D projects that brings positive results for firms, strengthens research groups, generates reputation and prestige in
their areas and favors new partnerships and cooperation.

34 - For firms, the objective of developing collaborative technological innovation projects is to reduce development time and cost for obtaining competitive
benefits in their market.

Initial latent constructs in the “organizational structure” dimension

Command and control system=01 question

35 - Our organization have a decentralized structure, with key rules for individuals (more generic) for solving occasional or common problems related to projects.

Organization and work performance=01 question

36 — Our organization prioritizes work performance by groups of multidisciplinary projects, with autonomy to interact with different areas and with external partners.

Structure for cooperation=02 questions

37 - In order to comply with technological innovation projects developed in cooperation with an external partner, our organization utilizes a matrix structure for
projects, in which are defined the key people supporting the project leader in the various areas.

38 — The multi-organizational structure for cooperative technological innovation projects allows for more efficient project management, but requires additional
integration skills by the project manager.

Communication=02 questions

39 - The leaders in our organization communicate cooperation strategies beyond organizational boundaries (cooperation for innovation) and motivate people
who are involved in the process.

40 - The organization enables direct communication by the project manager in all directions, as a “liaison function” between the areas of the organizations invol-
ved in cooperation.

VARIABLES INDEPENDENTS:
MANAGEMENT FOR COOPERATION IN TECHNOLOGICAL INNOVATION

Initial latent constructs in the “management practices for cooperation in technological innovation” dimension

Administrative and financial management=01 question

41 - The organization composes administrative and financial statements related to costs and expenses in general of technological innovation projects, including
necessary acquisitions, such as equipment, materials, etc.

Information technology management=02 questions

42 - The organization adopts computerized tools for project management and monitoring.

43- The organization adopts computerized tools for interaction between cooperation partners for project management and monitoring.

Marketing=01 question

44 - The organization adopts marketing practices for new products to support technological innovation.

Accounting=01 question

45 - Our organization adopts accounting practices that include statements about investments in innovation and returns with added value.

Quality and safety in R&D=01 question

46 - Our organization has a quality control and safety system at work, distinctly focused on R&D.

Legal proceedings=01 question

47 - The legal department of our organization adopts the formalization of project contracts with contractual clauses agreed between the parties involved in the
cooperation, which can be renegotiated, and strengthens mutual trust between partners.

Project management=03 questions

48 -The organization adopts a systematic management methodology for technological innovation projects with defined tasks and roles.
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49 - The organization adopts a methodology for the systematic management of technological innovation projects with cooperation partners.

57 - The organization uses the techniques of integrated product design for technological innovation since the design of the project.

Research and development=02 questions

50 - The organization adopts computerized tools and systems for project management and monitoring as well as for interaction and engagement with coopera-
tion partners.

51 - Our organization’s laboratory infrastructure is sufficiently updated for its technological innovation purposes.

52 - The organization seeks cooperation in infrastructure for the design, construction and testing of prototypes, pilot installations, or software development that
presents technological or scientific progress.

Technology transfer=01 question

53 - Our organization offers technical support for agreements for the acquisition and transfer of tangible and intangible technologies.

Information sources for innovation=02 questions

54 - The organization adopts tools and systems for identifying technological trends in support of R&D projects.

55 - Our organization adopts practices of internal information collection regarding technological innovation in the areas of production, R&D and engineering
(technology push) and marketing (demand pull).

Financing and tax incentives for innovation=01 question

56 —The organization offers technical support for the identification and application of public funding and tax incentives for technological innovation projects.

Intellectual property=02 questions

58 — The complexity of intellectual property rights has an inhibiting effect on the propensity of the company and the research institution to get involved in coop-
eration projects for technological innovation.

59 - The organization strives to have clear rules on the appropriation of intellectual property since the mobilization for cooperation.
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