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ABSTRACT

The adoption of innovations to support technological transitions is widely recognized as a key strategic lever for
maintaining competitiveness, but while many studies have explored the general determinants of innovation, less
is known about the factors that foster the development of innovation capabilities (ICs)—those competencies that
enable a systematic approach to innovation. This knowledge gap is particularly evident in the context of small
and medium-sized enterprises (SMEs), despite the significant role they play in many national economies, so
understanding how SMEs can systematically pursue innovation is therefore crucial for the competitiveness of
these economies. To address this gap, this study proposes and tests an interpretative model aimed at predicting
the emergence of ICs within SMEs. The model examines how commonly studied determinants of innovation are
moderated by two specific antecedents: organizational tools and procedures. Using partial least squares struc-
tural equation modeling (PLS-SEM), the study analyzes a sample of innovation-oriented SMEs, with the results
showing that economic objectives, available resources, networking, and corporate culture influence SMEs’ de-
cisions to invest in organizational tools and procedures that enhance ICs. In fact, organizational tools play a
central mediating role, while excessive procedural formalization may hinder flexibility and limit innovation
outcomes. This research contributes to clarifying the antecedents of ICs and offers theoretical, practical, and

policy insights that are applicable beyond the specific context investigated.

Introduction

Nowadays, it is widely recognized that the adoption and diffusion of
technological changes, aimed at making the production of goods and
services more efficient and cost-effective, requires a strong orientation
toward innovation. Such an orientation is also a key driver of compet-
itiveness at both the national and company levels, enabling differenti-
ation and cost efficiency (Borodako et al., 2023; Farzaneh et al., 2022;
Norris & Ciesielska, 2019).

While the systematic adoption of innovation is considered a strategic
lever for business success, research is still lacking on the specific skills
and competencies, commonly referred to as “innovation capabilities”
(ICs), that enable this propensity, particularly among small and
medium-sized enterprises (SMEs) (Dayan et al., 2024; Hurtado-Palo-
mino et al., 2022; Tsakalerou et al., 2025).

This research gap largely stems from the considerable heterogeneity
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that characterizes SMEs, as they differ not only in structural aspects such
as size, sector, age, and legal form but also in behavioral and contextual
factors, including owner or manager characteristics, stakeholder pres-
sures, and the surrounding business climate (Fu et al., 2021; Hilmersson
& Hilmersson, 2021; Zhang, 2022).

In many Western countries, SMEs form the backbone of the economy,
and their ability to remain at the forefront of knowledge and maintain a
competitive advantage globally often relies on a dense concentration of
innovation-oriented SMEs (Aranitou et al., 2024; Audretsch et al., 2023;
Faiz et al., 2024). Thus, understanding the elements that foster the
emergence of ICs, and therefore the capacity of SMEs to pursue inno-
vation systematically, is of strategic importance (Chaithanapat et al.,
2022; Lee, 2023; Saunila, 2020).

Existing research often fails to clearly distinguish between the
adoption of innovation and the development of ICs, a conceptual limi-
tation that has contributed to inconsistencies in findings. This
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distinction is especially critical for SMEs, which tend to be more sensi-
tive to economic fluctuations and external shocks. Without clarity on
whether their innovations result from isolated responses or from a
deliberate long-term strategy, it becomes difficult to design effective
managerial or policy interventions (Bashir et al., 2023; Quintero
Septilveda & Ztniga Collazos, 2025; Tsakalerou et al., 2025). On the
other hand, the emergence of ICs suggests a systematic, enduring, and
internally driven capacity that allows SMEs to consistently transform
knowledge into innovation outcomes. This study seeks to clarify existing
ambiguities and provide a more robust framework to assist in under-
standing the antecedents of ICs.

While most studies analyze SMEs as a broad, undifferentiated cate-
gory, this research focuses on a specific group of SMEs, namely those
operating within a defined geographic area and already oriented toward
ongoing innovation. To this end, a tailored model is developed and
empirically tested based on insights from the literature.

The goal of this study is to identify key determinants and best
practices related to ICs, irrespective of environmental factors, which
often significantly affect SMEs’ behavior (Ryan & Daly, 2019; Vlahovi¢
et al., 2025; Zhang, 2022). This approach leads to findings that are
generalizable beyond the specific context studied and that hold policy
relevance at a broader international level. In doing so, the study con-
tributes to the scientific literature by advancing the understanding of the
innovation challenges faced by SMEs and by identifying conditions
under which ICs are most likely to emerge and thrive.

The remainder of the paper is structured as follows: Section 2 pre-
sents the theoretical framework and research hypotheses; Section 3
outlines the methodology; Section 4 reports the results; Section 5 dis-
cusses the findings; and Section 6 offers conclusions, implications, lim-
itations, and suggestions for future research.

The theoretical framework
Innovation capabilities

For several decades, eminent scholars (Drucker, 2002; Porter, 1985;
Teece, 2017) have recognized that the introduction of innovations
within a company is the result of a long-term process that involves
adopting new methodologies across various areas, including business
operations and production processes, unlike traditional business prac-
tices. Such an approach reduces the risk of top-down innovation failure
or misalignment with organizational characteristics (Hurtado-Palomino
et al., 2022; Lee, 2023; Ryan & Daly, 2019). At the same time, it high-
lights the internal dynamics through which companies become aware of
how innovation impacts their organizational, managerial, and opera-
tional models (Norris & Ciesielska, 2019; Osiyevskyy et al., 2025; Pas-
saro et al., 2023).

Not surprisingly, a significant strand of the management literature
has focused on identifying the factors that support the ability to
approach innovation systematically rather than sporadically, by regu-
larly engaging in innovative problem solving and opportunity identifi-
cation. The result of this process is the emergence within companies of
so-called “innovation capabilities” (ICs).

ICs are commonly defined as “the ability to continuously transform
knowledge and ideas into new products, processes, and systems for the
benefit of the firm and its stakeholders” (Lawson & Samson, 2001, p.
384). According to Hogan et al. (2011, p. 1266), ICs reflect a firm’s
ability to apply its collective knowledge, skills, and resources to inno-
vation activities relating to new products, processes, services, or systems
in management, marketing, or work organization, in order to generate
value for the firm and its stakeholders. Similarly, Edeh et al. (2025, p. 4)
describe ICs as “the firm’s ability to mobilize and integrate internal and
external knowledge to generate novel ideas and transform them into
new products, processes, or services that enhance competitiveness in
foreign markets.” This capacity enables companies to remain at the
frontier of knowledge, boost competitiveness, and access promising new
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markets, without necessarily increasing managerial or operational risks.

Although this study views ICs as a unified construct, it is important to
note that, given the broad competencies involved, ICs may also be
considered multidimensional. For instance, Hogan et al. (2011) identify
three types of ICs: customer-focused ICs, which reflect the ability to
develop innovative solutions for clients’ needs; marketing-focused ICs,
which support the design and implementation of innovative commercial
initiatives; and technology-focused ICs, which involve the development
and/or application of technologies that lead to new products or services.

While innovation is essential for all types of enterprises, the strate-
gies and approaches adopted vary significantly depending on firm size
and structure (Borodako et al., 2023; Norris & Ciesielska, 2019). Large
firms often have complex internal research and development (R&D)
departments, while SMEs typically lack such infrastructure and rely
more heavily on external sources for both resources and essential
know-how, while often being less adaptable in rapidly changing envi-
ronments (Chaithanapat et al., 2022; Osiyevskyy et al., 2025).

Therefore, although expanding ICs is a strategic priority for all
companies, the pathways through which these capabilities emerge tend
to differ across organizational types (Tsakalerou et al., 2025; Zhang,
2022). Furthermore, depending on the type of innovation (e.g., product
vs. process) and its scope (incremental vs. disruptive), additional vari-
ables may influence the development of ICs (Ferraro et al., 2025; Zhang,
2022).

This study focuses specifically on how ICs develop within SMEs, in
which context research on ICs has generally followed two main di-
rections. The first explores the outcomes of ICs, such as innovation in
organization, management, processes, or products (e.g., Innes, 2024;
Saunila, 2020), while the second examines ICs as a process, identifying
the internal and external drivers that enhance performance in SMEs (e.
g., Castela et al., 2018; Ringo et al., 2023).

This study adopts the second perspective in seeking to identify the
main categories of determinants that support the emergence of ICs in
economic organizations. It proposes a specific framework and corre-
sponding interpretative model grounded in the defining characteristics
of SMEs, as outlined in prior research.

The explicative variables

Building on the literature on ICs in SMEs, this study proposes an
interpretative model grounded in four key variables most frequently
identified as drivers of the development of ICs. Table 1 summarizes
previous studies highlighting how these variables influence SMEs’
ability to successfully adopt innovations.

The first variable, economic targets, refers to the perceived benefits,
both financial and strategic, of innovation, which motivate SMEs to
invest in innovation initiatives. Recent studies (Ferraro et al., 2025; Fu
etal., 2021) confirm that SMEs are significantly less reactive in adopting
innovations when these benefits are not clearly perceived, even in
response to legal requirements—an effect that is more pronounced in

Table 1
The key variables.

Variable Conceptual meaning Key references

Lee, 2023; Passaro et al.,
2023; Ferraro et al., 2025

Economic Strategic and economic benefits
targets perceived as incentives for
innovation investments.

Resources Tangible and intangible enablersof ~ Osiyevskyy et al., 2025; S.
innovation, including financial Hafeez et al., 2025; Edeh
availability and staff skills. et al., 2025

Networking External relationships that Dayan et al., 2024; Fang
facilitate market access, et al., 2022; Hilmersson &
knowledge transfer, and the Hilmersson, 2021
mitigation of internal limitations.

Corporate Internal orientation toward Bokhari et al., 2024;

culture change, innovation, and risk- Chaithanapat et al., 2022;

taking. Saunila, 2020




G. Ferraro et al.

SMEs than in larger corporations (Lee, 2023).

The second variable concerns resources, defined as the tangible and
intangible assets needed to support innovation efforts. Although SMEs
tend to be more agile than large companies, they often suffer from
limited financial and human resources (Osiyevskyy et al., 2025), though
access to funding has improved through public support schemes and the
possible presence of private investors such as venture capitalists and
business angels (Passaro et al., 2023).

However, digitalization has increased the importance of internal
ICT-related skills, as these are now essential for enhancing competi-
tiveness (Edeh et al., 2025; Faiz et al., 2024). Innovation also depends on
absorptive capacity—the ability to adapt to external changes by
continuously developing new competencies (S. Hafeez et al., 2025;
Hurtado-Palomino et al., 2022); however, given their limited workforce,
SME:s often assign multiple roles to the same employees, which does not
necessarily foster stronger ICs (Chaithanapat et al., 2022).

As previously mentioned, SMEs rarely have internal R&D functions
or significant market power; therefore, networking, i.e., building stra-
tegic relationships with external actors, is essential, as these networks
provide access to external knowledge, guide innovation in response to
customer needs, and help in overcoming internal constraints such as
limited expertise or financing (Dayan et al., 2024; Franco & Esteves,
2020; Hilmersson & Hilmersson, 2021).

The fourth variable is corporate culture, specifically the internal
mindset that encourages openness to change, innovation, and risk.
Recent studies (Bokhari et al., 2024; Ferraro et al., 2025; Saunila, 2020)
show that innovative SMEs often cultivate a climate that encourages
experimentation and learning, and this culture promotes the exploration
of technological or managerial opportunities and facilitates the devel-
opment of specialized expertise (Fu et al., 2021). Hence, corporate
culture can partly explain interfirm differences in innovation behavior
(Bokhari et al., 2024; Lam et al., 2021).

The presence of these four variables can be seen as a sine qua non
condition for advancing along the innovation path and developing ICs;
however, to transform innovations into a systematic and repeatable
process, two additional variables are essential. These indicate an SME’s
commitment to embedding innovation within organizational routines,
thus moving from occasional to methodical innovation. That is because
the systematic innovation process refers to a series of phases that link
planned business processes, from business opportunity identification to
technology details to cross-industry application exploitation of newly
developed technology, tools, and products (Sheu & Lee, 2010).

The first additional variable is the adoption of formal procedures for
planning and implementing innovations. Such procedures enable com-
panies to integrate innovation consistently into their business routines,
ensuring alignment between current performance goals and future
competitiveness Faiz et al., 2024; Lee, 2023).

The second additional variable refers to investment in appropriate
organizational tools that support innovation management. These include
both innovation enabling structures (e.g., internal R&D units) and tools
for managing knowledge and workflows, many of which are ICT based
(e.g., data warehouses, data modeling tools, and search engines)
(Chaithanapat et al., 2022; Dayan et al., 2024).

The model and the hypotheses

As previously specified, most existing studies treat the four key
variables (economic targets, resources, networking, and corporate cul-
ture) as direct predictors of ICs (Ferraro et al., 2025; Geldres-Weiss et al.,
2024; Passaro et al., 2023; Tsakalerou et al., 2025). While this approach
identifies conditions that encourage the adoption of innovation, it does
not necessarily capture the generation of a systematic and sustained
innovation capability, which is a hallmark of true ICs.

This study takes a different approach, as it argues that the four basic
variables influence ICs indirectly, by fostering investment in procedures
and organizational tools. These investments reflect a deliberate, strategic
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intent to pursue innovation not sporadically but as an integrated part of
business operations.

Accordingly, the proposed interpretative model (Fig. 1) positions
procedures and organizational tools as mediating variables. The four
foundational variables are expected to influence these mediators, which
in turn drive the emergence of ICs. An exception is made for corporate
culture, which is theorized to have both direct and indirect effects in
fostering innovation. As previously discussed, culture fosters openness
to change and internal motivation, traits that support investment in
innovation infrastructure as well as the direct development of ICs
(Bokhari et al., 2024; Lam et al., 2021). Each of the following hypotheses
is derived from the conceptual model and supported by the literature
reviewed in Section 2.2 and Table 1.

As a result of the foregoing, the following hypotheses are tested:

H1. Economic targets positively affect procedures.

H2. Economic targets positively affect organizational tools.

H3. Resources positively affect procedures.

H4. Resources positively affect organizational tools.

H5. Networking capabilities positively affect procedures.

H6. Networking capabilities positively affect organizational tools.

H?7. Corporate culture positively affects procedures.

H8. Corporate culture positively affects organizational tools.

HO9. Corporate culture positively affects innovative capabilities.

H10. Procedures positively affect innovative capabilities.

H11. Organizational tools positively affect innovative capabilities.

Data and methodology
Sample selection

To achieve the objectives of this paper and address the in-
consistencies and methodological challenges posed by heterogeneous
samples—often found in previous research involving SMEs from diverse
contexts and structures—we decided to focus on a uniform, clearly
defined population. Specifically, the analysis targets SMEs located in the
Lazio region of Italy, which are registered in the national Innovative
SMEs Registry.

The Lazio region, which covers an area of 17,200 square kilometers
and is home to approximately 5.8 million residents, lies in central Italy
and includes the capital city, Rome. Statistically, the region is consid-
ered representative of the nation in terms of economic development and
business density.

The Innovative SMEs Registry, which was established in 2015 by the
Ministry of Economic Development, includes SMEs that meet strict
innovation criteria. Unlike self-declared innovation status, registration
in this registry requires SMEs to satisfy at least one among several legally
defined criteria, such as: (i) consistent and documented investment in
R&D; (ii) ownership of patents or proprietary intellectual property; or
(iii) employment of highly qualified personnel (e.g., researchers or
PhDs). Compliance with these criteria is subject to official verification,
and registered SMEs benefit from various forms of institutional support,
including tax incentives, facilitated access to financing, and structured
networking opportunities.

The empirical phase of this study was conducted in late 2024, at
which time the national registry included over 2900 innovative SMEs,
394 of which were based in Lazio. A random sampling method was
applied to ensure a representative sample. SMEs with incomplete con-
tact information (n = 39) were excluded, reducing the eligible popula-
tion to 355 firms. From this refined poll, a random sample of 200 firms
was selected—corresponding to approximately 56 % of the regional
population of innovative SMEs and ensuring adequate statistical
representativeness.

Data were collected using a structured questionnaire, divided into
seven sections, encompassing closed-ended items rated on a five-point
Likert scale (from 1 = strongly disagree to 5 = strongly agree), thus
enabling quantifiable analysis. The questionnaire was rigorously
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Fig. 1. The interpretative model.

validated by a panel of five experts, consisting of academic scholars and
SME executives, and was then further refined through a pilot test with
five randomly selected firms to ensure clarity, coherence, and relevance.

Survey invitations were emailed, accompanied by a comprehensive
description of the objectives of the study and a link to the online ques-
tionnaire. Participants were instructed to assign completion of the
questionnaire to the individual most knowledgeable about the SME’s
innovation strategies, typically the owner or the top manager. Several
follow-up messages were sent to increase the response rate. Ultimately,
163 SMEs completed the survey, yielding a response rate of 46 %. The
respondents included R&D managers (62 %), chief executive officers (21
%), and chief financial officers (17 %), ensuring a well-rounded and
informed sample. Some of the structural features of the sample are
presented in Table 2.

Methodology

To empirically validate the proposed theoretical model and test the
hypothesized relationships between constructs, partial least squares
structural equation modeling (PLS-SEM) was employed using SmartPLS
4. PLS-SEM is a powerful multivariate analysis technique widely used for

Table 2
Features of SMEs.

Frequency (n.) Percentage ( %)

Sector

Trade 12 7.36
Manufacturing 27 16.57
Service 124 76.07
Total 163 100.00
Turnover (thousands of euros)

0-1000 128 78.53
1001 - 5000 28 17.18
>5000 7 4.29
Total 163 100.00
Employees

0-9 102 62.58
10- 49 54 33.13
50 - 250 7 4.29
Total 163 100.00
Capital

<100,000 129 79.14
100,001 — 1000,000 27 16.56
>1000,001 7 4.30
Total 163 100.00

modeling complex relationships among observed and latent variables. It
is particularly well suited to exploratory research, especially in early-
stage theory development (Hair et al., 2023). The method distin-
guishes between two key components: the measurement model and the
structural model. The measurement model specifies the relationships
between latent constructs and their observed indicators, where each
latent construct is an unobserved variable inferred from a set of
measured items. These items are encompassed within the latent
construct and collectively represent its conceptual domain, enabling the
assessment of construct reliability and validity. In this study, the latent
constructs correspond to the key factors previously identified and
theoretically grounded in the literature. In contrast, the structural model
captures the hypothesized causal relationships among the latent con-
structs themselves. PLS-SEM is also robust to nonnormal data and per-
forms well with smaller samples (Hair et al., 2023).

This approach was particularly appropriate given the complexity of
the model, which incorporates second-order constructs and potentially
collinear indicators; however, a standard limitation of PLS-SEM is its
treatment of endogeneity, which can lead to biased parameter estimates
when an explanatory variable correlates with the error term of the
dependent variable.

In this study, we explicitly address the endogeneity of networking,
recognizing its dual role as both a cause and an effect of organizational
tools and procedures. To mitigate this risk, we applied a Gaussian copula
approach: a robust control technique recently adapted for use in PLS-
SEM (Sarstedt et al., 2016). This method enables the modeling of po-
tential endogeneity without requiring instrumental variables, which are
often difficult to justify in organizational research.

Given that PLS-SEM is a nonparametric estimation method and does
not require assumptions about the underlying data distribution, we
employed a bootstrapping procedure to assess the statistical significance
of the path coefficients. Specifically, bootstrapping with 5000 resamples
was performed to generate robust standard errors and confidence in-
tervals, thereby enabling a reliable evaluation of the model’s structural
relationships (Hair et al., 2023).

Results
Measurement model evaluation
Before analyzing the structural model, we assessed the quality of the

reflective measurement models by evaluating reliability and validity
indicators.
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Internal consistency and indicator reliability

All the considered constructs exhibited strong internal consistency
reliability, as evidenced by Cronbach’s alpha and composite reliability
(CR) values, which exceeded the commonly accepted threshold of 0.70
(Nunnally & Bernstein, 1994). These metrics confirm that the items
within each construct consistently represent the same underlying latent
variable.

While most outer loadings exceeded the recommended threshold of
0.70, a few items (e.g., Q3, Q8, and Q22) fell within the 0.40-0.70 range.
These items were retained for two main reasons: First, they capture
theoretically essential dimensions of the constructs, thereby safeguard-
ing content validity and preventing an excessively narrow operational-
ization of the latent variables; and second, their inclusion did not
undermine measurement quality, as all constructs exhibited composite
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reliability (CR) values above 0.70 and average variance extracted (AVE)
values above 0.50, confirming convergent validity. Discriminant val-
idity was likewise preserved, as demonstrated by both the For-
nell-Larcker criterion and HTMT ratios (all of which were below 0.85).
In line with established methodological guidance, indicators with
loadings between 0.40 and 0.70 may be retained in exploratory research
when they are conceptually meaningful and when the overall reliability
and validity benchmarks are satisfied (Hair et al., 2019, 2023; Hulland,
1999; Nunnally & Bernstein, 1994). Accordingly, retaining these items
ensures the conceptual completeness of the constructs without
compromising the robustness of the measurement model.

Convergent validity
Convergent validity was assessed using the AVE, which reflects the

Table 3
Measurement model quality criteria.
Latent construct Manifest indicators Loading / weight Cronbach’s a CR AVE VIF HTMT (max)
Corporate culture 0.824 0.868 0.513 0.71
Q1 0.924 2.98
Q3 0.456 1.72
Q4 0.938 1.65
05 0.590 1.51
Q6 0.501 1.32
Q7 0.928 3.4
Q8 0.436 1.21
Economic targets 0.686 0.808 0.514 1.62 0.69
Q2 0.782 1.51
Q13 0.620 1.54
Q17 0.703 1.72
Q26 0.751 1.87
Networking 0.835 0.858 0.418 0.72
Q9 0.469 1.55
Q10 0.665 1.67
Q11 0.472 1.32
Q12 0.830 1.35
Q14 0.662 1.72
Q15 0.830 2.09
Q16 0.662 1.45
Q48 0.717 1.98
Procedures 0.996 0.997 0.997 0.67
Q41 0.934 3.22
Q42 0.924 2.98
Q43 0.947 1.72
Q44 0.877 1.87
Q50 0.896 2.03
Q51 0.935 3.02
Q52 0.915 2.93
Resources 0.956 0.915 0.830
Q34 0.664 1.24
Q36 0.942 2.94
Q37 0.955 3.2
Q38 0.925 2.84
Q39 0.906 1.72
Q40 0.945 2.43
Organisational tools 0.893 0.915 0.506
Q27 0.580 1.34
Q28 0.449 1.53
Q29 0.454 1.48
Q31 0.717 1.72
Q32 0.760 1.68
Q33 0.706 1.96
Q35 0.507 1.86
Q45 0.865 1.32
Q46 0.865 1.92
Q47 0.860 1.64
Q49 0.865 1.87
Innovation capabilities 0.825 0.871 0.515 0.69
Q19 0.897 1.49
Q20 0.782 1.32
Q21 0.889 1.54
Q22 0.277 1.72
Q23 0.587 1.63
Q24 0.643 1.93
Q25 0.611 1.23
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extent to which a latent construct explains the variance of its observed
indicators. All constructs exceeded the recommended AVE threshold of
0.50, indicating that each construct accounts for more than half of the
variance in its associated items (Fornell & Larcker, 1981). This confirms
that the indicators exhibit a high degree of shared variance and effec-
tively capture the underlying conceptual dimensions they are intended
to represent.

Discriminant validity

Discriminant validity was evaluated using two complementary ap-
proaches: the Fornell-Larcker criterion and the Heterotrait-Monotrait
ratio of correlations (HTMT). According to the former, the square root of
each construct’s AVE exceeded its correlations with all other constructs,
indicating that each latent variable shares more variance with its own
indicators than with those of other constructs (Fornell & Larcker, 1981).
Additionally, HTMT values for all construct pairs were below the con-
servative threshold of 0.85, as recommended by Henseler et al. (2015),
providing further support for the empirical distinctiveness of the con-
structs. Together, these results confirm that the latent variables in the
model are not only conceptually but also statistically discriminable,
which is essential for the validity of the structural path estimations.

Multicollinearity and formative indicator assessment

Multicollinearity among indicators was assessed using the variance
inflation factor (VIF). All VIF values were well below the conservative
threshold of 3.3, as proposed by Kock and Lynn (2012), indicating an
absence of problematic collinearity among indicators and supporting the
stability of the measurement model estimates. This suggests that the
indicators contribute uniquely to their respective constructs without
inflating standard errors or distorting regression weights. In the pres-
ence of any formative constructs, indicator weights were examined
alongside their significance levels and multicollinearity diagnostics to
ensure both theoretical relevance and statistical robustness. This
comprehensive assessment affirms the reliability of construct specifi-
cations and supports the validity of subsequent structural model
inferences.

Table 3 presents the quality criteria of the measurement model. The
reported loadings refer to reflective indicators, and the corresponding
item labels are detailed in Appendix 1.

As recommended by Hair et al. (2019), indicator loadings are eval-
uated in conjunction with Joreskog’s CR (Joreskog, 1971) to assess the
internal consistency of reflective constructs. Higher CR values generally
indicate a greater degree of shared variance among the indicators and
hence stronger measurement reliability. In exploratory research con-
texts, CR values between 0.60 and 0.70 are deemed acceptable, whereas
values in the range of 0.70 to 0.90 are considered satisfactory to good
(Hair et al., 2023). However, values approaching or exceeding 0.95 may
signal item redundancy, suggesting that the indicators are overly similar
and potentially compromise the construct’s content validity
(Diamantopoulos et al., 2012; Drolet & Morrison, 2001). Excessively
high reliability can indicate that the measurement model lacks con-
ceptual breadth, capturing only narrow aspects of the construct rather
than its full theoretical domain.

Structural model analysis and endogeneity treatment

To evaluate the structural model, both the explained variance (R?) of

endogenous constructs and the significance of hypothesized

Table 4

Explained variance (R? and adjusted R?) of endogenous constructs.
Latent construct R? Adjusted R?
Innovative capabilities 0.844 0.841
Procedures 0.918 0.915

Organisational tools 0.933 0.932

Journal of Innovation & Knowledge 11 (2026) 100868

relationships were assessed (Table 4). Given that PLS-SEM is a
nonparametric estimation method, a bootstrapping procedure with
5000 resamples was employed to generate robust standard errors and
confidence intervals (Hair et al., 2023). This approach enables the sta-
tistical testing of path coefficients without relying on distributional as-
sumptions, making it particularly suitable for complex models and
smaller sample sizes (Table 5).

The results of the hypothesis testing are summarized in Table 5,
which reports standardized path coefficients (p), associated t-values, and
significance levels. These coefficients indicate the strength and direction
of the relationships between latent variables, and their significance
determines whether the hypothesized paths are empirically supported.
Although nine of the eleven coefficients are statistically significant, the
coefficients for H5 and H10 display signs contrary to those predicted by
the theoretical expectations. For this reason, these hypotheses can be
considered only partially confirmed.

Copula correction for endogeneity

In the context of this model, networking poses a plausible risk of
endogeneity due to its conceptual and empirical positioning as both an
antecedent and a potential consequence of internal organizational
mechanisms. Endogeneity in structural equation models arises when an
explanatory latent variable is correlated with the disturbance term in the
structural equation, resulting in biased and inconsistent parameter es-
timates (Antonakis et al., 2010; Hult et al., 2018). In the present model,
such bias may stem from simultaneity (e.g., recursive effects between
networking activity and procedural or organizational tools), omitted
variable bias (e.g., unobserved firm-level capabilities or leadership dy-
namics influencing both networking and structural alignment), or
measurement error inherent in behavioral constructs (Rigdon, 2012).

To address this concern, we implemented a Gaussian copula
correction as outlined by Park and Gupta (2012) and subsequently
extended to the PLS-SEM framework by Sarstedt et al. (2016). This
semiparametric method constructs a copula term by applying the in-
verse normal transformation to the empirical cumulative distribution
function of the residuals obtained from a first-stage regression of the
endogenous construct on its predictors. The resulting copula term, under
regularity conditions (Sklar, 1959), captures the nonlinear dependency
structure between the endogenous regressor and the error term in the
structural model without requiring external instruments, thus providing
a robust alternative to traditional methods based on instrumental vari-
ables, particularly in research domains where valid instruments are
difficult to identify (Lewbel, 2012).

In our empirical specification, the copula term for networking was
incorporated into the structural model as an exogenous covariate. The
inclusion of this term did not substantively alter the magnitude, direc-
tion, or statistical significance of the associated path coefficients. Spe-
cifically, the inverse association between networking and procedures
formalization (f = —0.188, p = 0.018), as well as its positive relationship
with organizational tools (p = 0.420, p < 0.001), remained robust and
statistically significant after correction. The copula coefficient itself (f =
0.072, p = 0.008) further substantiates the presence of endogenous
feedback, affirming the necessity of such correction in latent variable
modeling where mutual causation or unobserved confounding is theo-
retically plausible.

This analytical step enhances the internal validity of the model by
mitigating potential estimation bias, thereby strengthening the causal
interpretability of the paths involving networking. Moreover, it aligns
with best-practice recommendations for advanced SEM applications in
the presence of endogenous constructs (Benitez et al., 2020; Carrion
et al., 2017). The empirical robustness of the findings post-correction
lends additional credibility to the hypothesized mechanisms through
which external relational assets interact with intraorganizational design
and innovation performance.
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Table 5
Path coefficients.
Original sample Standard deviation T statistics P values Confirmed /
Not Confirmed

H1 Economic Targets — Procedures —0.029 0.050 0.583 0.560 Not Confirmed

H2 Economic Targets — Organisational Tools 0.245 0.048 5.111 0.000 Confirmed

H3 Resources — Procedures 1.068 0.054 19.856 0.000 Confirmed

H4 Resources — Organisational Tools 0.449 0.058 7.720 0.000 Confirmed

H5 Networking — Procedures —-0.188 0.080 2.359 0.018 Partially Confirmed

H6 Networking — Organisational Tools 0.420 0.066 6.372 0.000 Confirmed

H7 Corporate Culture — Procedures 0.106 0.060 1.755 0.079 Confirmed

H8 Corporate Culture — Organisational Tools —-0.037 0.057 0.654 0.513 Not Confirmed

H9 Corporate Culture — Innovative Capabilities 0.755 0.071 10.582 0.000 Confirmed

H10 Procedures — Innovative Capabilities —0.170 0.086 1.964 0.050 Partially Confirmed

H11 Organisational Tools — Innovative Capabilities 0.336 0.121 2.775 0.006 Confirmed
Indirect effects The significant mediating role of organizational tools in the relation-

The analysis of indirect effects in the PLS-SEM model provides
important insights into the internal mechanisms through which the four
antecedents (resources, corporate culture, networking, and economic tar-
gets) shape ICs in innovative SMEs. Notably, the findings underscore the
central mediating role of organizational tools in translating strategic
inputs, such as resource endowments, networking activities, and eco-
nomic targets, into innovation outcomes (Table 6).

The evidence suggests that the presence of organizational tools (such
as knowledge management systems, performance monitoring frame-
works, and innovation tracking mechanisms) enhances the company’s
ability to harness its resources for innovation. This aligns with recent
scholarship on dynamic capabilities (Al Dhaheri et al., 2024; Farzaneh
et al., 2022; Teece, 2017), which emphasizes not only the possession of
resources but also the organizational capacity to integrate, reconfigure,
and leverage those resources to support innovation in rapidly changing
environments.

Table 6
Estimated indirect effects.

Indirect Effects Standard ~ t- P

deviation

Confirmed/
statistics values  Not
Confirmed

Original
sample

Resources — —0.181 0.091 1.992 0.046

Procedures —

Confirmed

Innovation
Capabilities
Corporate Culture —
Organizational
Tools — Innovation
Capabilities
Corporate Culture—
Procedures —
Innovation
Capabilities
Networking — 0.141 0.060 2.364 0.018
Organizational
Tools — Innovation
Capabilities
Economic Targets — 0.082 0.036 2.289 0.022
Organizational
Tools — Innovation
Capabilities
Networking — 0.032 0.021 1.485 0.138  Not
Procedures — Confirmed
Innovation
Capabilities
Economic Targets — 0.005 0.010 0.495 0.620 Not
Procedures — Confirmed
Innovation
Capabilities
Resources — 0.151 0.053 2.839 0.005
Organizational
Tools — Innovation
Capabilities

—0.012 0.021 0.580 0.562  Not
Confirmed

—0.018 0.014 1.251 0.211 Not
Confirmed

Confirmed

Confirmed

Confirmed

ship between networking and innovation reinforces findings in the open
innovation literature, which show that external knowledge is most
valuable when internal systems are in place to absorb and apply it
(Hurtado-Palomino et al., 2022; Lam et al., 2021). In SMEs, where
resource constraints are more acute, such tools are essential for
capturing value from external relationships and translating it into
innovation-relevant practices.

Similarly, the path from economic targets through organizational tools
suggests that the former alone are insufficient unless supported by in-
ternal capabilities that allow those goals to be operationalized. This
reflects the need for alignment between strategic aims and organiza-
tional tools, as emphasized in contemporary studies of innovation
governance in SMEs (Chaithanapat et al., 2022; Dayan et al., 2024).

Conversely, the results do not support the effectiveness of procedures
as mediators in the same relationships. Paths involving culture,
networking, and economic targets through procedures did not yield sig-
nificant effects on ICs, which may indicate that while formalized pro-
cedures play a role in ensuring consistency and standardization, they
may not be sufficiently dynamic or flexible to support the iterative and
exploratory nature of innovation (Al Dhaheri et al., 2024; Farzaneh
et al., 2022). In some cases, the presence of rigid procedures might even
hinder the creative processes necessary for innovation to
occur—particularly in smaller companies.

Interestingly, a marginal effect was observed in the relationship
between resources and ICs via procedures, though the direction of this
effect suggests that formalization might introduce inefficiencies or
constraints in how resources are leveraged for innovation. This finding
resonates with very recent critiques of overformalization in SME inno-
vation, which argue that procedures can sometimes create inertia or
reduce responsiveness (Tsakalerou et al., 2025; Zhao et al., 2025).

Overall, the pattern of results underscores the central role of orga-
nizational tools in enabling SMEs to convert strategic inputs into inno-
vation outcomes. It also draws attention to the limited—or potentially
adverse—role of overly formalized procedures in supporting innovation,
highlighting the need for striking a balance between structure and
flexibility in organizational design (Bokhari et al., 2024; Innes, 2024).

Discussion

A novel aspect of the proposed model is that the four fundamental
factors, namely economic targets, resources, networking, and corporate
culture, which are typically considered antecedents of ICs, have been
examined in relation to their ability to influence specific investments in
procedures and organizational tools for innovation. In the model, the
relationship is not direct (except in the case of corporate culture), as the
focus is on how these factors influence the development of procedures
and tools that support the systematic emergence of ICs in SMEs.

This implies that while any of the four antecedent variables could
influence the decision to adopt one or more innovations (often mediated
by procedures and organizational tools), there is no conclusive evidence
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that they directly impact the emergence of ICs. This is because ICs, as
defined in the literature, refer to the ability “to continuously transform
knowledge and ideas into new products, processes and systems...”
(Lawson & Samson, 2001: 384) or “to mobilise and integrate internal
and external knowledge to generate novel ideas and transform them into
new products, processes or services that enhance competitiveness...”
(Edeh et al., 2025, p. 4).

Given that ICs represent skills that evolve over time through learning
and systematization processes within an economic organization, we
argue that organizational tools and procedures act as critical enablers of
ICs rather than innovation per se. ICs entail the internal development of
absorptive capacity, enabling SMEs to adapt to a changing external
environment; such capacity is nurtured through a systematic orientation
toward innovation (S. Hafeez et al., 2025; Hurtado-Palomino et al.,
2022). Accordingly, we did not consider it appropriate to test the direct
effects of three of the four variables on ICs.

In a nutshell, nine of the eleven hypotheses were supported by
findings revealing an intricate interplay between cultural, strategic, and
organizational components; therefore, H5 and H10 are only partially
confirmed.

The negative—albeit marginal—effect of procedures on innovation (p
= —0.170) raises a critical theoretical point: Procedural formalization
may enhance consistency, but potentially at the expense of strategic
agility and experimentation, both of which are essential for habitual
innovation. This finding aligns with the ambidexterity literature, which
emphasizes the need for a balance between exploitation and exploration
(Ceptureanu et al., 2025; Farzaneh et al., 2022).

On the other hand, it is not surprising that corporate culture is
significantly associated with ICs, as it reinforces the assumptions un-
derlying the proposed interpretative model—particularly the distinction
between the possibility of adopting innovations and developing the
organizational capacity to sustain them. An innovation-oriented culture
stimulates internal change within SMEs and supports the pursuit of
strategic and organizational pathways conducive to adopting innova-
tion, which explains why the significance of corporate culture in relation
to procedures for planning and implementing innovations is consistent with
expectations.

The dominant role of corporate culture in driving innovation is un-
equivocal, both statistically and theoretically (f = 0.755, p < 0.001).
This is consistent with literature emphasizing trust, openness, and a
learning orientation as fundamental enablers of innovation (Bokhari
et al., 2024; Tsakalerou et al., 2025). Interestingly, the influence of
culture on procedures and organizational tools was relatively weak or
insignificant, suggesting that culture acts primarily through behavioral
norms and informal coordination, rather than by reshaping formal sys-
tems (Faiz et al., 2024).

More specifically, the insignificance of the influence of corporate
culture on organizational tools reinforce the interpretations proposed
above. While an innovation-oriented culture may be expected to influ-
ence staff mindset and steer the organizational and management model
of SMEs towards the systematic adoption of innovations, it does not
necessarily ensure that the firm will invest in the corresponding orga-
nizational tools. Such investments appear to depend more directly on
the presence of the other three antecedent variables considered.

As regard to networking, when endogeneity is considered, it plays a
dual role—positively influencing organizational tools but negatively
affecting procedures. This finding is conceptually coherent, as external
interactions often introduce complexity and novelty, requiring flexible
responses that may conflict with rigid internal routines (Ryan & Daly,
2019). The possible tensions between internal structure and external
openness are crucial: While networking provides access to valuable
knowledge and resources, it also introduces demands and cutting-edge
procedures that may require flexible solutions. For SMEs, this external
complexity can sometimes clash with the application of formalized in-
ternal procedures, leading to inefficiencies or resistance from staff. This
rationale supports the hypothesis that networking capabilities may
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negatively impact the formalization of procedures (H5), as overreliance
on external relationships may prevent the company’s innovation pro-
cesses from becoming routine. This interpretation is in line with recent
research (Raalskov et al., 2024), which suggests that overly standard-
ized processes can hinder the ability of SMEs to quickly adapt to op-
portunities driven by external networks.

Similarly, the negative effect on ICs (H10) can be explained by
considering the trade-off between standardization and flexibility in
SMEs. Although formalized processes ensure consistency, they may
impede responsiveness and creativity, two critical attributes for inno-
vation. SMEs frequently compete based on agility, quick adaptation, and
informal coordination rather than economies of scale (Bokhari et al.,
2024; Ryan & Daly, 2019). Bureaucratic inertia caused by excessive
formalization may slow decision-making and discourage exploratory
efforts, which is consistent with the ambidexterity literature
(Ceptureanu et al., 2025; Raalskov et al., 2024). When resources are
limited and markets are changing quickly, overreliance on rigid pro-
cesses can impede experimentation, limit flexibility, and undermine the
company’s ability to maintain innovation. Therefore, our results suggest
that while procedures are important for maintaining coherence, they
should remain flexible to avoid interfering with the innovative orien-
tation and dynamic learning processes of SMEs (Tsakalerou et al., 2025;
Zhao et al., 2025).

Economic targets were found to impact organizational tools, but not
procedures, which suggests that while strategic clarity drives investments
in enabling technologies, it does not necessarily influence the organi-
zation of innovative activities, perhaps indicating a gap between vision
and implementation.

Resources were found to be significant predictors of both procedures
and organizational tools, highlighting their critical role in supporting the
infrastructure and processes necessary for innovation. This aligns with
the resource-based view theory, which posits that tangible and intan-
gible resources are central to developing competitive capabilities.

In a nutshell, the proposed model demonstrates high statistical val-
idity in the empirical analysis of innovative SMEs. These companies,
which are inherently oriented towards innovation, provide strong sup-
port for the idea that developing ICs requires a favorable internal
environment, shaped over time and driven by a robust cultural foun-
dation. This environment must be supported by adequate tangible and
intangible resources, a strong network that compensates for internal
limitations, and the motivational drive provided by potential
innovation-related benefits. Our findings thus reinforce a well-
established perspective in the literature (S. Hafeez et al., 2025; Zhao
et al., 2025).

Ultimately, the proposed interpretative framework offers a clear
understanding of how innovative SMEs develop the ICs necessary for
systematically implementing innovations. This differs from studies that
focus on identifying the generic determinants of innovation adoption,
which tend to be of an opportunistic nature and not necessarily reflec-
tive of a sustained orientation towards innovation as embodied in ICs.

Conclusions

This study proposed an interpretative framework to explain how
innovative SMEs develop ICs that support a systematic orientation to-
wards innovation and technological change. It examines the influence of
four basilar factors, namely economic targets, resources, networking, and
corporate culture, on SMEs’ investments in procedures and organizational
tools, which, in turn, contribute to the emergence of ICs. The study
differentiates between the determinants that influence innovation
adoption and the structural and cultural conditions that enable the
systematic development of ICs.

The findings reveal that corporate culture plays a central role in sus-
taining ICs, while organizational tools serve as key mediators in trans-
lating strategic and relational inputs into innovation outcomes. In
contrast, excessive reliance on formalized procedures may impede the
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flexibility and dynamic learning needed for innovation in SMEs.

This study makes two primary contributions to the existing litera-
ture. First, it clarifies the distinction between innovation adoption and
the emergence of ICs: Innovation adoption can be sporadic or reactive,
while ICs represent the structural and cultural foundations that support
systematic innovation. This clarification helps explain the mixed find-
ings in prior research. Second, by focusing on a homogeneous sample of
innovation-oriented SMEs, this study offers a pathway that other SME
populations in different contexts or sectors could potentially follow. The
study also offers multiple implications for both theory and practice.

Theoretical implications

This study focused on the difference between general innovation
adoption and the emergence of ICs. While innovation adoption may
occur occasionally or in response to outside circumstances, ICs represent
the organizational capacity for sustained innovation in a systematic
way. This distinction, often overlooked in prior studies, helps explain
the mixed results in the literature regarding the determinants of inno-
vation. Many earlier studies did not account for the difference between
sporadic adoption and long-term capability building, a distinction that
our model explicitly incorporates.

Furthermore, the proposed model distinguishes between factors that
support innovation itself and those that foster the foundational condi-
tions for SMEs to develop autonomous ICs, such as procedures and
organizational tools. The presence of these two elements reflects a
company’s commitment to approaching innovation in a systematic way.
This conceptual distinction addresses a gap in existing research, which
often confuses innovation arising from embedded ICs with opportunistic
responses to external events.

The study also contributes to the literature by validating the model
using a population of innovative SMEs, which are likely to have already
developed the necessary mindset, procedures, and capabilities to
enhance internal ICs. As a result, the proposed model can serve as a
potential benchmark for comparison with other SME samples, providing
a foundation for future research that separates the general determinants
of innovation from those specifically related to sustaining innovation.

From a methodological perspective, the research demonstrates the
importance of using Gaussian copula corrections within PLS-SEM to
account for endogeneity, which is a significant concern in studies
involving behavioral constructs and reciprocal causality.

From a theoretical standpoint, the results affirm that innovation
thrives more on cultural alignment than on formal procedures.
Networking plays a critical yet ambivalent role, offering access to re-
sources while potentially disrupting internal order. Managers should
therefore cultivate a culture of trust and experimentation, leverage
external networks judiciously, and maintain flexible structures that
enable—rather than constrain—innovation.

The nature of SMEs devoted to systemic innovation presupposes the
presence of continuously renewing ICs. Trying to imitate the paths fol-
lowed by these SMEs as well as understanding the processes involved in
renewing skills represents an unprecedented strand of studies, which is
clearly separated from the extension of approaches applied by large
companies with different resources, objectives, and contractual power.

Practical implications

From a managerial and policy perspective, this research offers
several actionable recommendations intended to support the emergence
of ICs in SMEs. It is advisable to encourage innovation-oriented corpo-
rate cultures through organizational development and leadership
training, which will help managers support innovative ideas and culti-
vate a mindset conducive to continuous learning. SMEs can also
implement incentive programs that reward staff for creative solutions,
such as career development opportunities, profit-sharing plans, and
recognition awards.
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It is important to foster creativity through informal structures, and
for smaller companies, activities like weekly brainstorming sessions or
informal cross-functional workshops can achieve this. Medium-sized
SMEs, however, may benefit from more structured approaches, such as
collaborative digital platforms for co-creation and knowledge sharing.

SMEs should be encouraged to invest in digital systems and knowl-
edge management solutions that facilitate innovation. Networking op-
portunities are also important, as they provide access to valuable
knowledge and act as incentives for skills development. Furthermore,
SMEs should also be encouraged to maintain a strategic focus on inno-
vation outcomes, especially in situations where financial resources are
limited.

As regards context-specific strategies, these recommendations
should be tailored to the size and sector of the SME—for example, micro
and small businesses may benefit from low-cost cloud-based tools, while
medium-sized SMEs could invest in more advanced ICT systems or
create internal innovation teams. Manufacturing SMEs might focus on
process-oriented systems, while service SMEs could prioritize customer-
oriented tools.

From a social and policy standpoint, the findings align with existing
measures that support SME innovation, such as tax credits for R&D ex-
penditures and digital innovation hubs that make it easier for SMEs to
access technological know-how. These programs can remove barriers to
acquiring resources and promote cultural shifts that support innovation.

Policymakers should ensure that these measures cater to the struc-
tural diversity of SMEs, from micro-scale businesses needing flexible
solutions to larger SMEs requiring more formalized innovation
infrastructures.

Finally, networking emerged as a key strategic lever for innovation
in SMEs. Given the interconnectedness of the factors studied, we hy-
pothesize that improving ICs requires a balanced approach that in-
tegrates internal organizational tools and external relationships.

A consequence of the above assumptions is that to increase the de-
gree of internal ICs, management must raise employees’ awareness of
the importance of systematic innovations, including by equipping itself
with adequate internal procedural or organizational tools, but without
necessarily involving tangible investments or the creation of a research
and development function. Frugal innovation is a typical alternative to
more structured modes of innovation and is therefore not always suit-
able for all small and very small enterprises. A second finding is that the
continuous monitoring of stakeholders can be the first aspect that de-
termines or stimulates the introduction of changes in a broad sense in
the company. These changes often translate into real innovations. A
third finding underlines the responsibilities of public institutions in
promoting cultural models conducive to innovation and change in
general, given the crucial importance of corporate culture highlighted in
this study. Table 7 summarizes possible managerial and policy-oriented
implications.

Limitations and future research

Although the study benefits from a homogeneous and internally
consistent sample of Italian innovative SMEs, this limits the generaliz-
ability of the findings. Cultural and institutional factors, such as national
policies supporting innovation, the strength of regional innovation
ecosystems, or prevailing managerial attitudes toward risk, may signif-
icantly influence the emergence of innovation capabilities in other
contexts. Consequently, while the findings provide valuable insights into
the Italian SME setting, caution is needed when applying these findings
to different institutional environments. Additionally, the proposed
model does not consider the temporary stimuli or compliance obliga-
tions introduced by policymakers, which could influence SMEs’
behavior.

Another limitation lies in the breadth and consistency of the foun-
dational factors identified in the literature. For instance, some in-
terpretations of resources may exclude financial capital, while
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Table 7
Actionable implications for SMEs by company size.
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SME size Organisational culture and leadership

Organisational tools and resources

Networking and policy support

Micro (<9 employees) - Promote participatory decision making involving all

- Adopt low-cost cloud-based tools for

- Participate in local clusters

staff collaboration

- Encourage informal brainstorming sessions

- Provide basic leadership training in creativity and
experimentation

- Recognise internal reward for innovative ideas

- Organise targeted training on innovation
management

- Encourage cross-functional teamwork tools
- Establish dedicated innovation teams

- Develop structured leadership programs
emphasizing ambidexterity

- Introduce innovation key performance indicators in
performance evaluation

Small (10-49
employees)

Medium (50-250
employees)

- Use simple digital platforms for
knowledge sharing

- Invest in lightweight knowledge
management systems
- Use open-source project management

- Invest in advanced ICT systems for R&D
and data analytics

- Implement formalised project
management methodologies

- Leverage regional grants and vouchers for
digitalization

- Join innovation networks
- Access EU funded programs

- Implement strategic alliances with universities
and research centers

- Access tax credits and R&D incentives promoted
by national governments

networking might focus on economic actors but neglect the role of
public institutions like universities and research centers.

Additionally, this study views ICs as a unitary phenomenon, whereas
other researchers argue that ICs could be disaggregated into multiple
components, each varying in importance depending on the type of
innovation. Furthermore, the differences between SMEs and larger firms
in their approach to ICs suggest that the model may not be suitable for
larger companies.

Future research should seek to replicate the model in different ter-
ritorial contexts, taking into consideration both homogeneous and het-
erogeneous characteristics, to evaluate the model’s applicability to
SMEs in different settings. Expanding the framework to capture the in-
ternal processes of different SME types (distinguished by sector, size,
legal form, etc.) would enhance its relevance. Cross-national studies
could improve external validity and offer valuable insights for policy-
makers working in diverse environments.
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Item Statement (5-point Likert scale)
Construct
Corporate culture Q1 The company personnel have an inclination for innovation.
Q2 Increasing turnover and financial ratios is an explicit strategic goal.
Q3 The company is constantly oriented towards shared goals among personnel.
Q4 The company encourages staff proposals.
Q5 The company is open to strategic changes.
Q6 The company critical analysis of its own weaknesses.
Q7 The company is prone toward risk-taking.
Q8 The company provides incentives to staff for innovation changes and new ideas.
Q13 Meeting customer loyalty is a primary driver of the company activities.
Q17 Innovation initiatives are aimed at improving competitiveness.
Q26 Innovation investments are guided by economic and financial benefits.
Resources Q34 The staff have the competencies required to support innovation.
Q36 The company constantly reviews its resource requirements.
Q37 The company develops the capacity to manage risks associated with innovation.
Q38 The company dedicates stable financial resources to innovation.
Q39 Staff is encouraged to improve its competencies.
Q40 The company checks the availability of grants and subsidies to innovations.
Networking Q9 The management regularly interacts with suppliers.
Q10 The management analyse customer needs when designing products/services.
Q11 Customer feedback is regularly collected and analyzed.
Q12 The management continuously monitors innovation providers (R&D centers).
Q14 Marketing policies are oriented towards supporting innovation.
Q15 The management actively searches for new market areas opportunities.
Qle6 The company maintains relationships with competitors.
Q48 The management collaborates with support services providers.

(continued on next page)
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(continued)
Procedures Q41 There are structured processes for generating innovative ideas.
Q42 Clear procedures are placed to select and adopt innovations.
Q43 The company develops commercialization plans for innovations.
Q44 The company systematically analyse the potential of innovation projects.
Q50 There are formal procedures for managing innovative ideas.
Q51 Innovation projects are managed through formalized procedures.
Q52 The management conducts ex-post analyses of innovation projects effectiveness
Organizational tools Q27 Dedicated teams are established to manage innovation initiatives.
Q28 Responsibilities for innovation are clearly delegated and assigned.
Q29 The organizational structure supports innovation.
Q31 The company has a clear know-how management policy.
Q32 Knowledge management tools are used to support innovation.
Q33 Tools for protecting intellectual property are in place.
Q35 The company has a R&D function.
Q45 The company conducts time-to-market analyses for new projects.
Q46 The company continuously adopts improvement practices.
Q47 Resource requirements are analyzed in advance.
Q49 Specific resources are dedicated to supporting innovation.
Innovation capabilities Q19 The company routinely transform ideas into new products, processes, or services.
Q20 The company is able to monitor market developments.
Q21 The company adopts business models oriented towards innovation.
Q22 The company pursues a strategic planning aimed at innovation.
Q23 The company constantly updates its business model.
Q24 The company uses tools to support innovation.
Q25 The company encourages internal capabilities enrichment.
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