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This article analyses innovation management techniques (IMTs) or practices and their
efficiency from a new perspective — stakeholder management — through three proxy
models: environmental strategy, quality management, and corporate social responsibility.
It also investigates the role of the Research and Development (R&D) function, particularly
its critical position in adopting IMTs. It incorporates recent concepts such as co-innova-
tion, design thinking, lean innovation, and artificial intelligence models. In this relation-
ship, through a comprehensive literature review, this article develops a theoretical context
to understand the evolution of the theory and practice of IMTs. This study draws on field
research with data on 529 Spanish firms, their IMTs and stakeholders’ management
practices, and their innovation results. Through a partial least squares (PLS) analysis, this
study illustrates a model delineating the role of stakeholders’ focused management on the
effect of IMTs on a firm’s innovation performance. This research concludes on the
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relevance of IMT use to the incremental innovation output of companies. The stake-
holders’ management and R&D focus is supporting the innovation process. The main
result is that incremental innovation is the path to radical innovation development. Thus,
the findings conclude that a well-structured innovation system with precise stakeholder
engagement underpins overall inventive activity inside firms. Various innovative
approaches (IMTs) provide a systematic approach to invention, increasing the launch of
successful ideas to the market.

Keywords: Innovation management techniques; innovation management practices; R&D
management; stakeholders focus; corporate social responsibility; environmental strategy;
quality management; innovation performance; radical innovation; incremental innovation.

Introduction and Objectives

While the subject of “innovation management” has been extensively researched
by the Academy, with Google Scholar yielding 1.150.000 results, the specific
areas of “innovation management tools” and “practices” have a much narrower
scope, with only 1.150 and 650 results, respectively. However, the demand for
these topics in the practitioner’s area is significantly higher, with 15.700.000
results for “innovation management,” 152.000 results for “tools,” and 297.000
for the term “practices.” This disparity between academic research and practical
demand underscores the crucial importance of our research and its direct relevance
to managerial applicability. This question was suggested by Van de Ven (1986).
Recent academic models such as open innovation, disruptive innovation, user
innovation, innovation ecosystems, and design thinking have illustrated innovation
management practices based on practical case studies. However, some authors
(Eveleens, 2010; Tidd and Bessant, 2018) have pointed out the critical need
for connections between academic innovation literature and practice. Thus, this
research subject is a matter of academic interest and crucial for practitioners to be
sufficiently coherent and cumulative.

As mentioned, the management of innovation has received ample attention
from scholars. Some early authors focused on organisational aspects (Burns and
Stalker, 1961) and later managers’ focus and perceptions (Storey, 2000). However,
the literature has advanced towards a more broad and systemic view of innovation,
analysing processes, models, systems, strategy, change aspects, or entrepreneurial
activity (e.g., Tidd, 2001; Tidd and Bessant, 2018), and it is nevertheless a topic of
debate in academic literature. Academy points out the need for a broader approach
to managing innovation at firms and a holistic and contingent view of the available
challenges and models (Eveleens, 2010).

Hence, from the practical side, there is a high demand among firms for prag-
matic approaches to managing innovation, including recent challenges such as
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globalisation, climate change, or societal projection. Therefore, several manage-
ment models have been proposed to cope with innovation performance at a firm
level. According to Drucker, a classic thinker, the critical challenges of innovation
management are handling growing uncertainties and expanding global competition
(Drucker, 2007, p. xix). Thus, numerous innovation management models and
techniques or tools have been suggested to manage innovation more efficiently.
This article, focusing on the latter, aims at providing a comprehensive and holistic
view of innovation management practice.

We will aim to answer several research questions: How do new developments
in innovation research affect management practice? Which tools and techniques
are most widely used? Are there performance facts to be considered? How can
these management practices be viewed broadly, such as the stakeholders’ impact?

Regarding managing innovation, Van de Ven (1986) was a precursor in relating
innovation to stakeholders. He (p. 591) emphasises that the central points of
innovation management are based on four primary factors: “new ideas, people,
transactions, and institutional context.” Consequently, a firm’s Research and
Development (R&D) function pursues the points enabling those factors in
the subsequent efficient assimilation and exploitation of knowledge (Liyanage
et al., 1999).

Recent academic literature has revised the role of stakeholders in the outcomes
of firm innovation. Some streams focused on the involvement of stakeholders in
co-innovation (Albors-Garrigos, et al., 2018; Loureiro et al., 2020; Markovic and
Bagherzadeh, 2018). Others have revised their role in innovation management
(Shams et al., 2020; Veronica et al., 2020). Alternatively, Silva et al. (2019) and
Adner (2006) underscore how stakeholders’ early involvement in the innovation
process may reduce the risks involved in innovation exploitation. However, the
subject has been dealt with loosely.

This study aims to contribute to this discussion and concentrate on how two
factors, namely management focused on the public and the institutional context,
which we could denominate as a “stakeholder-focused management approach”
that prioritises the needs and interests of all stakeholders involved in the inno-
vation process, moderate the impact of innovation management approaches and
tools on a company’s innovation performance. This study introduces a new per-
spective in the field of innovation management practice. Additionally, we seek to
identify the impact of the R&D function in this process. The article will be based
on an extensive literature study using this broad approach. It will consider recent
innovation models and modes, such as disruptive innovation, innovation ecosys-
tems, user co-innovation, and new tools, such as artificial intelligence (AI). The
article will draw a conceptual map based on specialised software, providing a
comprehensive view of the innovation management landscape and instilling
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confidence in the thoroughness of our research. This article is organised as fol-
lows. The first section will discuss the theoretical context and develop the research
hypotheses. Next, we will describe and justify the supporting research method-
ology. The statistical analysis will follow the study’s discussion and results. Fi-
nally, we will discuss the research and its practical implications, providing
actionable insights for innovation management in academic and practical settings.

Theoretical Context and Literature Analysis

We employed a qualitative content analysis (Mayring, 2015) to ensure a com-
prehensive and systematic approach to the literature analysis that aligns with
accepted literature review methodologies. Our goal was to conduct a thorough
conceptual and relational analysis of the collected material (Krippendorff, 2018),
instilling confidence in the reliability of our research.

AtlasTi9.0 software was used to organise, manage, and analyse the text in the
selected web pages, identify relevant topics, and refine and classify the material.
Documents that were not directly related to the search were eliminated through a
team consensus. Consequently, a conceptual analysis was conducted on innovation
management tools to identify relevant theories, methods, and gaps in the existing
research (Mayring, 2015; Krippendorff, 2018; Hart, 2018).

The advanced Atlasti9.0 software was instrumental in our research, allowing us to
organise, manage, and analyse the text in the selected articles with unparalleled effi-
ciency. Its sophisticated features enabled us to identify the relevant topics and refine
and classify the results according to the frequency of codes encountered, as per Friese’s
(2019) methodology, showcasing the technological sophistication of our research.

In the case of the academic literature, our research was carried out during 2022–
2024 as part of a broader project on innovation management practices. The
databases selected were Google Scholar, Web of Science, and Scopus. Additionally,
selective searches were carried out on the innovation management journals ranked
by Scimago. Initially, general search terms such as innovation management, inno-
vation management practice, tools, and techniques were used. Later, they were
completed with terms related to the research, such as stakeholder management,
corporate responsibility, and innovation or R&D management. More recent concepts
and paradigms, such as co-innovation, lean innovation, design thinking, and AI,
were considered since they are now part of the new trends in innovation practice.

The initial selection process yielded 250 journal articles, book chapters,
conference papers, and other academic material. We then meticulously examined
abstracts and articles and performed an additional search to ensure that the topics
included innovation management practice. The final selection was based on the
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subject’s relevance and impact (cites) details, resulting in 151 journal articles,
chapters, and conference papers. This thorough material selection process
demonstrates the rigour of our research. Table 1 shows a taxonomy of these
articles. Each article has been classified into one family, determining the main
topic discussed. The accumulated and average citations per subject show that
innovation management, innovation models, stakeholder management, and inno-
vation management techniques (IMTs) have a high impact, considering the av-
erage citations per article. Corporate social responsibility, quality management
(QM), and innovation also have a relatively high impact. In the IMTs section,
knowledge management (KM) and technology management (TM) were success-
fully covered by academia. It is interesting to observe that a single article on
networking (Pittaway et al., 2004) draws 2.699 citations.

The support of Atlas Ti9.0 has been a vital tool in our research process. This
software allowed us to comprehensively analyse and classify/code the contents

Table 1. Classification of the selected articles.

Main subject addressed Articles Accum. citations Ave. citations

IMTS 19 2.922 153,8
Innovation models/AI 19 9.433 524,1
Innovation management 12 15.698 1.308,2
Stakeholders and innovation 14 4257 304,1
Total quality management (TQM) and innovation 8 3.337 417,1
Corporate Social Responsibility (CSR) and

innovation
8 4.823 602,9

R&D & innovation 9 2.158 239,8
Innovation management/radical innovation 8 2879 359,9
Sustainability and innovation 3 965 321,7
IMTs in detail
Knowledge Management (KM) 11 6.490 590,0
Technology Management (TM) 13 3.202 246,3
Human resources management (HRM) 6 2.054 342,3
Audits 4 2.730 682,5
Innovation measurement 2 2.668 1.334,0
Lean management and innovation 3 3.592 1.197,3
New product development (NPD) 4 291 72,8
Proj. management 2 310 155,0
Creativity 1 77 77,0
Entrepreneurship 1 251 251,0
Financing 1 62 62,0
Business intelligence 2 320 160,0
Networking 1 2.698 2.698,0

151 71.217 474,8
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according to specific categories. According to Mayring (2015), this approach
includes a concept classification and code frequency analysis of the selected
material. This method allowed the authors to build a map with associations to
construct the literature analysis discussion (Krippendorff, 2018; Mayring, 2015).

Using AtlasTiI.9.0, coding the journal articles and papers allowed us to identify
56 codes. These codes are gathered into eight families according to their co-
incidence. Table 2 indicates the frequency of the general codes and the families.

Observing Tables 1 and 2, we find some discrepancies and co-incidences. Some
concepts have few dedicated articles, while others are mentioned widely, such as
R&D management, stakeholder management, corporate social responsibility, or

Table 2. Codes frequency.

Code Frequency Code Frequency

Innovation Management 2,485 Project Manag. 177
Creativity Develop. 990 Innovation Market. Tools 151
Open Innovation 961 Best Practices 149
Competitiveness 954 Artificial Intelligence 167
Knowledge Manag. Tools 820 Business Intelligence 144
Product Innovation 784 Innovation Ecosystem 141
Innovation Perform. 700 Continuous Improv. 137
Collaborative Tools 687 Prod. Management Tools 134
Total Quality Manag. 623 Innovation Risks 131
Technology Manag. 606 Patent Management 124
Design Manag. Tools 535 Sustainable Innov. 110
Radical Innovation 461 Users’ Innovation 102
Stakeholders Manag. 435 Concurrent Engin. 102
Entrepreneurship Manag. 427 Lean Management 99
Incremental Innovation 401 Quality Funct. Deploy. 97
Innov. Management Tools and Techniques 394 Teamwork 92
R&D Management 387 Value Analysis 82
Process Innovation 323 Innovation Manag. Models 76
Corporate Social Respons. 303 Disruptive Innovation 62
Design Thinking 284 Innovation Audits 48
Networking 239 Process Reengineering 38
Compet. Strategic Technology 233 Just in Time 26
Sustainable Management 232 Failure Mode Analysis 25
NPD Management 223 Innovation Measurement 23
Benchmarking 216 Co-innovation 19
Service Innovation 205 Innov. Financ. Tools 15
Change Manag. 201 Organisative Innov. 5
Human Res. Manag. 194 Innovation Efficiency 2
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sustainable management. Similarly, some IMTs (TM, creativity management tools,
or HRM) have few dedicated articles but ample coding representation.

Our literature analysis will be guided by the family codes map drawn by
Atlas Ti.9. The codes map, as shown in Fig. 1, depicts the families of IMTs,
their relationships, and their taxonomy, a structure defined by previous authors
(Albors et al., 2018), on the right side. On the left side, it presents the contextual
situation of IMTs, including innovation management, models, outcomes, and
broader context stakeholder management. Notably, the codes map reveals the
intense relationships between all codes, especially among IMTs.

Innovation management and practice

An early researcher in innovation management (Van de Ven, 1986) introduced the
idea of innovation management’s contingency on the firm’s environment and its
stakeholders. This intent has been a subtle guide for many of the succeeding
researchers. A relevant author on innovation management (Tidd, 2001, p. 173)
pointed out that “research has failed to develop a comprehensive framework for
innovation management practice for various reasons, including its lack of a con-
tingent approach considering innovation, the environment, and its performance.”

The following authors have substantiated the approach by suggesting contin-
gent tools for management practice. Oke and Goffin (2001) links innovation
management practice to using tools in services such as performance measurement
or industry property management. A follower (Eveleens, 2010) relates the six
classical innovation models with several tools and practices that improve their

Fig. 1. Codes map according to Atlas Ti9.
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performance. In this line, Maital and Seshadri (2012) attempted to tackle inno-
vation management by posing practices such as creativity development, organi-
sational intelligence, innovation culture, and TM. Vaccaro et al. (2010) proposed
leadership as a driver for innovation, while Carayannis et al. (2015) analyses
innovation management practices from the view of KM, creativity, and entre-
preneurship tools. Lawson and Samson (2001) posit that IMTs contribute to de-
veloping firm innovation capabilities.

Considering strategy, Chen et al. (2018) links open innovation with strategic
collaboration, highlighting the importance of collaboration in the innovation
process. Afuah (2003), following Eveleens (2010), published a manual that relates
innovation strategy with the five classical innovation models. Furthermore, Ahmed
et al. (2020) outlines that competitiveness can be developed through process,
product innovation, and marketing tools. From the perspective of innovation
outcomes, Nguyen (2021) conducted a literature review on innovation practices.
Finally, Appio et al. (2021) analysed how digital transformation reshapes inno-
vation ecosystems, emphasising the need for the audience to be aware of and adapt
to these changes.

Innovation management models

Innovation management practice has been related to innovation models. Hobday
(2005) and Eveleens (2010) carried out a literature review on the six classical
innovation models to identify contingent routines and management tools. Their
results were not conclusive. However, recent literature has contemplated several
innovation modes developed from case studies and with direct applications for
practitioners. These models are related to the IMTs, which will be discussed below.

Goffin and Mitchell (2005) proposed the pentathlon model, identifying five
crucial areas of the innovation process; however, it has not had a practical impact
on followers. Following the previous scheme, Xu et al. (2007a, 2007b) suggested
Haier as a case study of their proposed Total Innovation Management (TIM)
model, with the culture of innovation as the spine of it. None of these had a further
impact on followers. Aslam et al. (2020) tried to revive the model, describing it as
Absolute Innovation (AI) by incorporating design thinking and innovation eco-
systems. Similarly, Keeley et al. (2013) published a manual with 10 innovation
models followed by leading innovative firms. This successful book, though with
limited academic influence, had the potential to inspire practitioners to make a
significant impact in the field.

Adner (2006), based on case studies, proposed a paradigm shift: the ecosystems
of innovation. This paradigm effectively manages the risks associated with inno-
vation by engaging with the innovation stakeholders, who play a crucial role in an
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open innovation environment. The concept’s significant impact on the field of in-
novation management is undeniable. Granstrand and Holgersson (2020) conducted
a literature review. They defined an innovation ecosystem as “the evolving set of
actors, activities, and artifacts, and the institutions and relations, including com-
plementary and substitute relations, that are crucial for the innovative performance
of an actor or a population of actors” (p. 2). This paradigm relates to the rest of the
innovation models and is essential to understanding the role of IMTs.

Piller and West (2014) offered an engaging perspective within the Open In-
novation framework of co-innovation, where firms leverage extensive knowledge,
link it with users’ innovation, and collaborate in search of their interests. In the
same context of open innovation, Saragih and Tan (2018) published a literature
review on co-innovation, defined as a shared work of generating innovative and
exceptional design conducted by various actors from firms, customers, and col-
laborating partners. Furthermore, a successful case study of innovation in the retail
sector has been discussed in this framework.

A new paradigm emerged at Stanford University in the 2010s, shaping the
innovation ecosystem: Design Thinking (Leifer et al., 2013). With its five prin-
ciples for innovation-empathise, define, ideate, prototype, and test, this approach
has gained a significant grip among practitioners. Nakata and Hwang’s (2020)
survey of large firm managers highlighted its growing interest, particularly its
contingent advantages in turbulent times. Auernhammer and Roth (2021) recently
presented a literature review of the Design Thinking innovation model, offering
a holistic perspective and fostering a creative culture within firms. Verganti
et al. (2021) dedicated a particular issue in the Journal of Product Innovation
Management, further emphasising the field’s dynamic growth and the encouraging
future of Design Thinking in innovation management.

Finally, recent literature has discussed a new paradigm or tool that leading firms
adopt: AI. Haefner et al. (2021) pose that AI has a formative role where the
usefulness of innovation management resources is overcome because of digitisa-
tion, and AI appears as the favoured option. The potential of AI resides in de-
veloping a more methodical approach by incorporating AI into organisations
seeking innovation. Füller et al. (2022) surveyed 150 leading firm managers and
concluded the crucial impact of AI in their innovation management, providing
practical insights for firms considering AI adoption. These insights, drawn from
recent studies, offer a wealth of knowledge for firms. Linked with the AI approach,
Muninger et al. (2022) have accomplished a literature review on social media use
for innovation management, offering practical guidance on integrating AI and
social media strategies. Finally, Grama and Magistretti (2023) summarised the role
of AI in influencing firms’ innovation capabilities. They furnished a taxonomy of
AI applications based on 62 empirical studies, offering a practical roadmap for
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firms to leverage AI for innovation. They concluded with an AI taxonomy and
identified two basic innovation capabilities triggered by AI adoption: enabling and
enhancing innovation. Recently, Roberts and Candi (2024) surveyed a large
sample of firms in the USA. They concluded that 50% of the surveyed firms used
AI in their innovation projects, foreshadowing a promising future for this model.

Stakeholders’ management and innovation

A stream of recent literature links the stakeholder’s paradigm with innovation.
Harrison et al. (2010) state that firms developing trusting relationships with others
share information regarding their utilities and allocate resources properly, pro-
moting innovation, creating value, and contributing to creative processes. Simi-
larly, Kazadi et al. (2016) conclude that stakeholders contribute to the
development of KM and the firm’s corporate capabilities.

Igartua et al. (2014b) considered four stakeholder systems followed by firms in
their survey: quality, environmental, corporate social responsibility, and R&D. They
found those firms presented a higher use of IMTs and innovation performance.

Various authors (Pedrini and Ferri, 2019; Leonidou et al., 2020; Loureiro et al.,
2020; Shams et al., 2020) carried out literature reviews on this subject and found
links between stakeholder engagement with innovation management and subse-
quent entrepreneurship cocreation development. Similar conclusions were drawn
from Markovic and Bagherzadeh (2018) regarding the mediating effect of KM.

Silva et al. (2019) developed a responsible (sustainable) innovation concept
linked to adequate stakeholder engagement.

In a qualitative study, Albats et al. (2020) identify how open innovation
requires the engagement of critical stakeholders. Segarra-Oña et al. (2020) arrive
at the same outcome in the case of healthcare firms. Veronica et al. (2020) sur-
veyed 80 high-tech small and medium-sized enterprises (SMEs) in Italy, and when
combined with stakeholder engagement, sustainable innovation management
becomes a crucial combination for their growth.

Following Pedrini and Ferri (2019) and Godfrey et al. (2009), we will consider
three accepted management proxy concepts with a published background that
support the management stakeholder approach: corporate social responsibility,
QM, and sustainable management.

Corporate Social Responsibility (CSR) and Innovation

CSR and innovation

There are various articles claiming a relationship between CSR and innovation.
Gallego-Álvarez et al. (2011) analysed a sample of prominent Dow Jones firms
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with sustained R&D investments, demonstrating a positive relationship between
corporate social responsibility practices and innovation, which varied according to
the industry sector. In a different context of firm size (SMEs), Ferauge (2012),
after a conceptual approach, points out the complementarity between CSR and
innovation. Following this approach, Kim et al. (2014), with a large sample of
French firms (800), concluded with the CSR catalyst role for innovation by fos-
tering creativity. Broadstock et al. (2020) arrived at a similar conclusion in Japan
with a large sample of the impact of CSR practices on value creation and inno-
vation. Altenburger (2018) developed an interesting conceptual relationship be-
tween open innovation, CSR, and user innovation.

Szutowski and Ratajczak (2016) posed a similar model, suggesting that the
impact of innovation on CSR practices depends on the type of innovation and
degree of novelty. External factors, such as industry, company characteristics,
performance, and R&D, also moderated the relationship.

Finally, Zhou et al. (2020) conducted a large sample and found that CSR posi-
tively affected service and product innovation in service and manufacturing firms.
This was positively mediated by employee involvement and supplier collaboration.

Quality management and innovation

QM has evolved towards the development of TQM, which considers all stake-
holders in the product value chain, from suppliers to customers. Moreover, the
third generation of QM has emerged as a stakeholder model with a holistic,
relational focus (Foster and Jonker, 2003). Subsequent authors (Bessant and
Caffyn, 1997; Bhuiyan and Baghel, 2005) define continuous improvement (CI), a
crucial QM program, as a tool for continuous innovation. Furthermore, Prajogo
and Sohal (2003) and (Hoang et al., 2006) discuss two case studies and consider
QM a tool for developing innovation. Finally, (Zeng et al., 2015), in a study of
manufacturing firms, discovered that using “hard” QM tools has significantly
impacted innovation performance.

A recent stream of literature studied the link of QM with ITMs. (Yusr et al., 2017)
suggested the influence of QM on KM tools and the subsequent impact on innovation
performance. Perdomo-Ortiz et al. (2009) suggested a correlation between QM and
HRM and its positive impact on innovation outcomes. However, other authors have
posed doubtful conclusions on the impact of QM tools on innovation outcomes
(Zammar et al., 2024; Perdomo-Ortiz et al., 2009; Lopes et al., 2022).

Sustainable management and innovation

Limited material has been published in this area. However, in an extensive study
of Chinese firms, Liao et al. (2019) and Yang et al. (2019) have pointed out how
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these firms have proactively developed their sustainable strategy and innovation
skills in response to institutional and social pressures. Similarly, Cillo et al. (2019)
have analysed the links between sustainable development and sustainable inno-
vation, further highlighting the dynamic nature of the business environment.

Liao and Tsai (2019) surveyed 126 manufacturing firms in China, concluding
that customer demand and environmental regulations significantly influence the
effects of innovation intensity and creativity enhancement on eco-innovation
strategies. This underscores the powerful influence of market forces on these firms’
strategies.

The role of R&D management

A few scholars have discussed the role of the R&D function in firms’ innovation
activities. Several have posed that R&D is not an essential function and procedure
to guarantee the firm’s innovation and success in innovation activities. After field
studies, Barge-Gil et al. (2011), Hervas-Oliver et al. (2011), Tsuji et al. (2018),
and Hameed et al. (2018) concluded that innovation activity was possible in non-
R&D firms that followed alternative procedures and tools.

On the other side, other authors have underscored the pivotal role of the R&D
function. Mikkola (2001) outlines how R&D portfolio management techniques
can lead to a significant increase in performance. In a Taiwan survey, Huang and
Lin (2006) found that adequate R&D staff significantly contributes to better in-
novation performance, which should reassure and convince us of the importance
of R&D. Similarly, Love and Mansury (2007) link R&D and external linkages to
increasing innovation performance. Rammer et al. (2009) further underline that
R&D is a crucial driver for innovation performance in SMEs with collaborating
external R&D.

Incremental vs. radical innovation as an outcome

The classical outcome of innovation is the consideration of incremental or radical
innovation. Various authors have explored the transition from incremental to radical
innovation, each offering unique perspectives. McDermott and O’Connor (2002)
emphasise the role of market, firm staff resources, and Van Lacker et al. (2016)
competencies and innovation capabilities. Bessant et al. (2014) underscore the
crucial role of R&D and formal procedures in navigating the uncertain environment
of radical innovation. Ringberg et al. (2019) advocate for a shift in managerial
mindset, while Coccia (2017) suggests that problem-driven R&D can lead to radical
innovation solutions. Van Lancker et al. (2016) highlight the potential of Open
Innovation in fostering radical innovation outcomes.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-12

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



A growing school of thought recognises innovation management tools’ role
in fostering radical innovation. Gui et al. (2022) highlight the transformative
power of KM tools in the journey towards radical innovation. In a field study,
Rampa and Agogué (2021) demonstrate how creativity tools can stimulate the
development of radical innovation capabilities. Oke (2007), in a study on service
firms’ innovation, attributes radical innovation outcomes to the use of formal tools.
Following this school, Igartua et al. (2014a,b) attribute success to various IMTs,
including the crucial role of networking, financing innovation, creativity, patent
policies, and business intelligence tools. Nevertheless, a recent survey led by
Ardito et al. (2020) concluded, based on a sample of 6,000 firms in Italy, that
sourcing knowledge from suppliers, customers, and competitors influenced bal-
ancing the outcome of incremental vs. radical innovation.

Innovation Management Tools (IMTs)

The literature selection resulted in 19 articles centred on IMTS. We will analyse its
findings. Innovation Management Tools (IMTs) have been defined as a “range of
tools, techniques, and methodologies that help companies adapt to circumstances
and systematically meet market challenges” (Hidalgo and Albors, 2008, p. 117).
In this respect, Aas et al. (2015) posit the need for a contingent view of innovation
management practices within the innovation context.

This contingent approach is outlined by many researchers regarding the
adoption of IMTs: Libutti (2000) described the promotion effort of introducing
IMTs in Italian industries, mainly the marketing of innovation, Technology Watch
and Search, property rights management, and QM. The adoption of the project
outcome was relative, concluding that the significant impact was the development
of an innovative culture. Ulusoy (2003) conducted an extensive survey in Turkey,
concluding the need for improvement in various areas of the supply chain and
innovation management. Mol and Birkinshaw (2009) studied the introduction of
the new management of innovation practices without arriving at clear conclusions.
Bakouros and Samara (2010) studied IMT adoption in Greece with similar results,
as SMEs valued its effectiveness but thought they were not ready to use it. Sánchez
et al. (2011) surveyed 200 firms in the electronic industry, finding that the best-
performing firms had a higher utilisation of IMTs. Skalkos and Bakouros (2011)
also reported promoting IMTs based on KM on very small firms and the diffi-
culties associated with human resources competencies.

The European Commission (EC) has been a driving force in promoting IMTs to
address the contingency problem. Their classification of IMTs into three groups in
1999 — inner-focused, outward-focused, and onward-focused (European Com-
mission, 1999) — was a significant contribution. A later publication (European
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Commission, 2004) proposed 10 typologies, with Project management, Business
planning, Networking, and benchmarking emerging as the most widespread. This
classification, a cornerstone in understanding and utilising IMTs, has been in-
strumental. Building on the EC’s experience, Hidalgo and Albors (2008) proposed
a typology of 42 IMTs, classifying them into 10 groups according to their im-
mediate goals and outlining the role of KM. Skalkos’s (2012) literature review
proposed a directory of 36 IMTs in 10 categories. Further on, Zammar
et al. (2024) conducted another review and concluded an evident gap in the IMTs
literature.

Services is a sector receiving some attention from researchers. In a literature
review on services, Cavalcante et al. (2020) identified 87 IMTs outlining the
following: New Service Development (NSD), Service Engineering (SE), and
Service Design (SD) regarding the main stages of the service innovation process.
Furthermore, in services, D’Alvano and Hidalgo (2012) conducted a field study of
IMTs, concluding that the most used IMTs were Brainstorming, Strategic align-
ment value analysis, Networking, and Best practices.

In a survey of 300 firms, Tidd and Thuriaux-Alemán (2016) assessed eight
functional groups of IMTs and found a high use variation across industry sectors.
However, they identified a positive relationship with innovation outcomes, with
technology and product portfolio management being universally positive. Simi-
larly, Albors-Garrigos et al. (2018) conducted a literature study on IMTs and their
innovation impact, analysing 52 articles. Of these, 15 covered the effect of IMTs
on firm innovation performance. Most were based on case studies, and only six
were based on actual surveys. Eight (four of which through surveys) reported a
positive impact on innovation in general. In addition, three articles (one survey-
based) stated a positive effect on incremental innovation, and finally, only a case-
study article reported a positive impact on radical innovation.

In a survey of 140 firms, Kalay and Gary (2015) concluded that tools linked to
innovation strategy, organisational structure, and innovation culture were the main
factors in improving firm innovation outcomes. They also found that while cus-
tomer and supplier relationships could be identified as impacting firm innovation
performance, technological capability had no substantial effects.

Pertuz and Pérez (2021) found 116 practices based on the innovation man-
agement process in their literature survey. The most popular tools were project
management, product development and process improvements, idea generation,
and practices related to HRM. However, they did not provide an analysis of the
efficiency of these tools. Similarly, Hafkesbrink and Schaff (2024) surveyed 350
firms on various strategic, agile, and creative tools but did not find a clear impact
on innovation performance.
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Analyses of IMTs in detail

Our review, which encompasses 53 carefully selected articles, delves into ana-
lysing specific tools. Among the most investigated are those about KM and TM.

Several scholars have explored the positive impact of KM practice on inno-
vation dynamics or product development (Hull et al., 2000; Du Plessis, 2007;
Vaccaro et al., 2010; Gloet and Samson, 2022). Some have even suggested
associations with other tools, such as HRM, for efficiency (Gloet and Terziovski,
2004). However, the most robust associations are with open innovation and col-
laborative approaches (Abbate et al., 2019; Wang and Hu, 2020). A few scholars,
through field studies, have outlined a direct relationship with innovation perfor-
mance (Cantner et al., 2011; Mardani et al., 2018). Others (Valentim et al., 2016)
propose that these tools contribute to increasing absorptive capacity, and Daroch
and McNaughton (2002) link the knowledge acquisition forms with incremental or
radical innovation. Authors frequently mention the contingent aspects of KM with
firm size and sector (Valentim et al., 2016).

The academic literature has broadly covered TM tools. Early authors provided
descriptions of tools and models associated with them (Brady et al., 1997; Butler,
1999; Drejer, 1997; Phaal et al., 2000, 2004, 2006). Cetindamar et al. (2006)
studied their use in Turkey’s industry, finding that 70% of the surveyed firms
utilised them and found them helpful for idea generation, problem-solving, im-
proving efficiency, and gaining flexibility. Cetindamar et al. (2009) later published
a conceptual article linking TM with firm dynamic capabilities. Farrukh et al.
(1999, 2000) have also extensively studied TM tools, providing dimensions and
characteristics of a catalogue of TM. They later analysed technology road map-
ping, portfolio matrices, linked analysis, grids, and technology road mapping
(Farrukh et al., 1999, 2006). Similarly, Zabala-Iturriagagoitia (2014) has analysed
the usefulness and difficulties of Technology Watch by SMEs, emphasising the
crucial need for expert guidance in these smaller enterprises.

Very few researchers report the performance outcome of TM tools. In a field
study, Oerlemans et al. (2013) found how using TM tools moderated the rela-
tionship between alliance portfolio diversity and a firm’s innovation outcomes.
With some case studies, Vishnevskiy et al. (2015) suggested that road mapping
was conducive to organisational innovation and innovation activity. In a single
case study, Igartua et al. (2010) concluded that portfolio management, technology
watch, and road mapping were crucial for successful innovation in an Open in-
novation environment.

While few articles have dealt with HRM practices, several authors (James,
2002; Bal et al., 2013) suggest that HRM practices promote the innovation dy-
namics of firms or their innovation capability (Le and Le, 2023; Maier et al.,
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2014). These studies are significant as they provide insights into how HRM can be
leveraged to enhance innovation within firms. Others are more specific, such as
Jackson and Dunn-Jensen (2021), posing that HRM improves firms’ innovation
and ambidexterity. More explicitly, Laursen and Foss (2003) conducted an ex-
tensive study on Denmark with 2,000 firms, demonstrating that the application of
HRM packages positively impacted firms’ innovation performance.

NPD has evolved into a distinct discipline supported by various academic
journals. In this context, we will analyse several articles related to IMTs.

Kahn (2002) studied how NPD tools have been used to forecast the success of
industrial vs. consumer products with high accuracy (60%). De Waal and
Knott (2013) outlined the NPD contingency and its need for local adaptation,
particularly for SMEs. Later research (De Waal and Knott, 2019) demonstrated
the performance impact of thoroughly applying NPD tools in SMEs. Leber
et al. (2014) conducted a field study with Slovene firms and identified training
difficulties when applying NPD tools.

Researchers have shown little interest in innovation auditing. The majority
employ a descriptive or normative approach. Frishammar et al. (2019) propose an
innovative auditing framework, and Ananda et al. (2023) recently conducted a
literature study on Auditing and Innovation. No conclusions are reported on
performance or success factors. From a practical point of view, Cormican and
O’Sullivan (2004) and Björkdahl and Holmén (2016) suggest proposals and best
practices following various case studies.

Wang and Wang (2008) highlight the interest in a knowledge-sharing system
for data based on a case study and suggest its practicality as a business intelligence
tool. This research underscores the importance of data in the context of business
intelligence. Vriens and Søilen (2014) also contribute to this field by proposing a
business intelligence tool called disruptive intelligence, which they claim is par-
ticularly useful in disruptive innovation environments. It must be emphasised that
according to previous paragraphs, AI as an innovation management model bears a
promising future.

We have selected two articles discussing Project Management tools. Blindenbach-
Driessen et al. (2010) discussed the performance approach of these tools and their
difficulties. Blindenbach-Driessen and Van Den Ende (2010), when studying 180
firms, argued that project management tools are also contingent and firm dependent.

Some publications have analysed other IMTs. For instance, Fontana and
Musa (2017) studied 200 firms and outlined how entrepreneurial management
tools influenced process innovation but could not positively impact innovation
performance. Stefani et al. (2020) reviewed financing tools, signalling them as
promising. Bollinger (2020), in an extensive survey of creativity tools,
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concluded its contingent character but could not confirm its favourable outcome,
pointing out the contingent aspects. Pittaway et al. (2004) studied networking.
They found that the main advantages of networking were risk sharing, obtaining
access to new markets and technologies, speeding products to market, and
finding complementary skills.

Lean innovation management has been proposed as a holistic innovation
management model rather than a tool. Blank and Eckhardt (2023) defines it as
increasing efficiency by capturing customer feedback early and often and mini-
mising waste in the product development cycle. This view is supported by
Solaimani et al. (2019) in a literature review, suggesting that lean innovation
management must combine both “soft” (e.g., learning culture, collaborative atti-
tude) and “hard” (e.g., learning routines, collaborative organisational structures)
aspects focused on learning. In a survey of 240 multinational firms, Abdallah
et al. (2018) found that innovation orientation and lean approach are comple-
mentary and that lean tools are more related to incremental innovation.

Finally, we discuss the question of innovation measurement. Here, the picture is
also blurred. Adams et al. (2006) and Melendez et al. (2019) carried out a liter-
ature review on this theme. Both pointed out the lack of an accepted framework
and thus signalled the subject as a crucial research gap.

In conclusion, we have observed how academics considered innovation man-
agement practice and IMTs from a contingent approach to the firm innovation
environment. Thus, IMTs can be related to innovation management models and
the firm stakeholder’s context.

However, though academic research has tried to provide a framework
and taxonomy for IMTS, no clear results were found providing a definite
taxonomy or comparing the utilisation and efficiency of the various IMTs or their
impacts on the different modes of innovation. Still, Igartua et al. (2014a,b) and
Albors-Garrigos et al. (2018) reported the frequency of specific tools such as
entrepreneurial management, KM, TM and prospective, business intelligence,
project management, and special tools for human resource management. More-
over, it uncovered that the use of IMTs could be a predictive tool for incremental
innovation.

Proposed Model and Hypotheses

Initial model

Based on the previous theoretical context, we propose the following model and
hypotheses deduced from the research gaps.
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Our model aims to measure the impact that the use of IMTs by firms has on
their innovation performance, whether radical or incremental. Additionally, we
wish to assess the mediation factor of firm stakeholder engagement, represented by
the three proxies of CRS, QM, and ES, and the effect that the R&D function has on
this innovation performance.

These relationships are depicted in Fig. 2.

Hypotheses

We propose various hypotheses based on the previous literature analysis to address
the research questions and gaps already discussed. Table 3 describes the hy-
potheses and points out the academic references, already discussed in the previous
paragraphs, for its proposition.

Fig. 2. Proposed model.

Table 3. Research hypotheses.

Hypotheses References

H1 The utilisation by the firm of
IMTs has a positive
impact on its innovation
performance in general

Blindenbach-Driessen et al. (2010), Cormican
and O’Sullivan (2004), Laursen and Foss (2003),
Tidd and Thuriaux-Alemán (2016), Björkdahl and
Holmén (2016), Abdallah et al. (2018), Yusr
et al. (2017), Mardani et al. (2018), Wang and
Hu (2020), Albats et al. (2020), Loureiro et
al. (2020), Grama-Vigouroux et al. (2020)

H.1.1 The utilisation of IMTs has a
positive impact on its
incremental innovation
outcome

Albors-Garrigos et al. (2018), Tao et al. (2010),
Ardito et al. (2020)
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Methods

Data and questionnaire

The survey was developed using some questions related to innovation perfor-
mance and practice from the EC’s Community Innovation Survey (CIS). In ad-
dition, we included questions related to management practices and IMT use
(Mairesse and Mohnen, 2010); the questions in the study were measured following
a 1–5-point Likert scale, whether they were totally in accordance or disagreed with
the cited responses. IMTs were graded according to their utilisation frequency:
5 — very often and 1 — never. About QM or Sustainable management, the level
of achievement of standards, (UNE 9001) or EFQM, or its strategic intent. R&D
management is measured through its historical experience, standards (UNE 16602)
or strategic priority (1–5). Additionally, performance was rated through two rad-
ical and incremental innovation variables categorised into five groups representing
the total percentage of sales from products or services incorporating incremental
and radical innovations in the last three years.

The survey was directed at general managers among industry firms in the North
of Spain. Among the 5.194 firms (staff > 24), we followed a stratified sampling
procedure, surveying 566 firms. Some questionnaires were rejected due to the need
for more available data on the variables of interest. The final sample comprised
529 companies (4.05% sampling error for a 95% confidence level). Interviews
were carried out previously among 30 respondents to test the questionnaire’s
adequacy. Table 4 shows the IMTs whose use was assessed in the survey.

Table 3. (Continued )

Hypotheses References

H.1.2 The utilisation of IMTs has a
positive impact on its
radical innovation
outcome

Igartua (2014), Ardito et al. (2020)

H2 Stakeholders’ management
positively affects the
impact of IMT utilisation
on the firm’s innovation
performance

Albats et al. (2020), Secundo et al. (2020), Grama-
Vigouroux et al. (2020), Ardito et al. (2020),
Broadstock et al. (2020), Cillo et al. (2019),
Kazadi et al. (2016), Zeng et al. (2015), Tsuji
et al. (2018)

H3 The activity of R&D
management positively
affects the impact of IMTs
on innovation
performance

Love and Mansury (2007), Huang and Lin (2006),
Hameed et al. (2018)
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Analysis and statistical methods

To test our model, we employed partial least squares structural equation modelling
(PLS-SEM) using SmartPLS3 software (Ringle et al., 2020). This approach was
chosen as it suits models that include manifest and latent variables (Hellberg et al.,
1985), both reflective and formative (Diamantopoulos and Winklhofer, 2001), and
multiple causal relationships (Hair et al., 2019). Additionally, PLS-SEM does not
rely on distributional assumptions, making it suitable for complex models (Fornell
and Larcker, 1981).

We analysed two phases: the measurement (outer) model and the structural
(inner) model, following Chin’s (1998) guidelines. Reflective constructs were
evaluated by their reliability and validity. To ensure the reliability of each indicator,
we verified that the loadings exceeded 0.7, demonstrating that the latent variables
explained a significant portion of item variance. We assessed internal consistency
reliability using composite reliability (CR) and the Dijkstra–Henseler statistic (rho
A). According to Nunnally and Bernstein (1994), a CR above 0.7, or a rho A value
above 0.6 (Dijkstra and Henseler, 2015), indicates acceptable reliability.

We followed Fornell and Larcker’s (1981) criterion for convergent validity,
with average variance extracted (AVE) values of at least 0.5, showing that each set

Fig. 3. Structural model.
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of indicators reflected a common underlying concept. We used the heterotrait–
monotrait (HTMT) ratio for discriminant validity, where values below 0.85 indi-
cated sufficient differentiation between concepts (Kline, 2015; Rasoolimanesh
et al., 2022).

When evaluating formative constructs, we addressed multicollinearity by ex-
amining the variance inflation factor (VIF), with values below 5 suggesting no
collinearity issues (Hair et al., 2019). Additionally, we confirmed the significance
of the indicator weights via bootstrapping and followed the procedure of Hult et al.
(2018) for handling non-significant weights.

The structural model was analysed using the path weighting scheme algorithm
to compute the path coefficients (Fig. 3). We assessed the structural model by
reviewing the explained variance (R2) and testing the significance of the stan-
dardised path coefficients (�) derived through a bootstrapping procedure using
5,000 resamples. The PLS predict Q2 value (Shmueli et al., 2016) provided in-
sight into the model’s predictive relevance.

Results and Discussion

PLS results

We evaluated the results of the measurement model, attending to the reflective or
formative nature of the different latent variables therein. Table 4 illustrates the
reliability and validity measures for the reflective measures. All reflective mea-
sures showed item loadings and CR values above the suggested 0.7 value, indi-
cating sufficient reliability. AVE values in Table 4 over 0.5 and HTMT values
lower than 0.85 in Table 5 confirmed the measures’ convergent and discriminant
validity. For the formative measures (the IMTs), VIF values below 5 in Table 4
indicate no multicollinearity problems (Hair et al., 2019). The analysis of the

Table 5. Measurement model.

Dimensions Loadings Weights AVE CR/rho A VIF

Stakeholder Mgmt 0.683 0.866/0.800

MSQ 0.812

MSEnv 0.822

MSCSR 0.845

IMTS
TCon 0.801*** −0.057 n.s. 3.808

TCrea 0.718*** 0.048 n.s. 2.358

TDis 0.723*** 0.005 n.s. 2.488
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weights indicates that some of the IMTs are not statistically significant. However,
following Hult et al. (2018), keeping these items in the formative constructs is
recommended as all the loadings were higher than 0.5 or significant. These results
confirmed that the measurement model was assessed with confidence.

Item weights of first-order IMT constructs also provide some interesting
insights. These weights suggest that some IMTs are predominant. For instance,
only Tfinan (w ¼ 0:139, sig at p < 0:05), TProy (w ¼ 0:227, sig at p < 0:001),
Ttec (w ¼ 0:217, sig at p < 0:001), Tprop (w ¼ 0:176, sig at p < 0:01), and Tred
(w ¼ 0:185, sig at p < 0:001) are essential determinants in IMTs. Thus, the search
and selection of financial resources to fund innovation, the project management
tools, the TM tools, the networking tools, and, finally, the patent management
tools stand out for their relevance.

Table 5. (Continued )

Dimensions Loadings Weights AVE CR/rho A VIF

TEmpr 0.834*** 0.082 n.s. 3.377

TEstr 0.738*** 0.001 n.s. 2.833

TFabr 0.446*** 0.048 n.s. 1.438

TFinan 0.766*** 0.139* 2.531

TIntel 0.797*** 0.078 n.s. 3.121

TLNP 0.722*** 0.078 n.s. 2.098

TMarkt 0.759*** 0.048 n.s. 2.615

TMej 0.71*** 0.026 n.s. 2.793

TOrg 0.65*** −0.025 n.s. 2.267

TPers 0.772*** 0.009 n.s. 3.235

TProp 0.802*** 0.176** 2.496

TProy 0.801*** 0.227*** 2.706

TRed 0.81*** 0.185** 2.930

TTec 0.805*** 0.217*** 2.466

Incremental Innovation
II1 0.850 0.944/0.918

0.931

II2 0.935

II3 0.899

Radical Innovation
RI1 0.836 0.938/905

0.934

RI2 0.931

RI3 0.876

Notes: ***significant at p < 0:001, **significant at p < 0:01, *significant at
p < 0:05, n.s., not significant.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-24

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



In the case of Stakeholders management, the loadings of its components CSR,
quality, and sustainable management, were similar and the reliability factor
(/ ¼ 0:800) high for the latent variable (Table 6).

Once we assessed the measurement model, we tested the hypothesised rela-
tionships between the latent variables. Table 5 reports the path coefficients, indi-
cating the strength and direction of the relationships, the t-value from the
bootstrapping procedure (which facilitates evaluating the statistical significance of
the relationships), the variance explained by each endogenous variable, and the
PLS-Predict Q2 value.

Results indicate a satisfactory predictive relevance as all the PLS predict Q2

values (see Table 7) were higher than 0 (Henseler et al., 2009), indicating that the
model can reproduce the observed values and estimates. The analysis of the path
coefficients indicates that stakeholder management (�2 ¼ 0:202, p < 0:001) and
R&D management (� ¼ 0:559, p < 0:001) impact significantly and positively on
the use of IMTS. However, the R&D management function on IMTS effect size
(f 2 ¼ 0:368) is much more important than the one from stakeholder management
(f 2 ¼ 0:048), indicating that the contribution of R&D management to IMTS is
much higher. The use of IMTS has an essential impact on innovation results, both
in incremental innovation (�1:1 ¼ 0:665, p < 0:001) and radical innovations
(�1:2 ¼ 0:226, p < 0:001). The weaker relationship between IMTs and radical
innovation implies that while IMTs can support breakthrough innovations, their

Table 6. HTMT ratio results.

Incremental innovation Radical innovation

Radical innovation 0,799
Stakeholder Mgmt. 0,471 0,429

Table 7. Bootstrapping and blindfolding procedure results.

Direct effects Path (t-value) Variance explained Q2

Effects on IMTS 49,9% 0,268
H2: Stakeholder Mgmt. 0,202 (4,142)***
H3: R&D Mgmt. 0,559 (13,521)***
Effects on incremental innovation 44,2% 0,325
H1.1: IMTS 0,665 (25,958)***
Effects on radical innovation 55,6% 0,477
H1.2: IMTS 0,226 (5,13)***
H4: Incremental innovation 0,576 (13,332)***

Note: ***significant at p < 0:001.
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impact on radical innovations is comparatively less than on incremental innova-
tion. This may indicate that additional factors beyond standardised techniques,
such as creativity and risk-taking, play more crucial roles in radical innovation.

The indirect effects measure how certain independent variables influence an-
other variable through mediators. Thus, the minor indirect effects of stakeholder
management on incremental and radical denote the low impact that these man-
agement policies have on innovation results. Indeed, the indirect effects indicate
that the R&D management canalised through the IMTS is a significant mechanism
for achieving innovation. Thus, the structure provided by an R&D management
function and the systematisation of the procedures provided by the IMTs is critical
in achieving small innovations in companies. The larger values of the indirect
effects of IMTS on radical innovation than the direct ones indicate that IMTS and
incremental innovation serve as essential mediators, especially in pathways lead-
ing to radical innovation.

The strong relation between incremental and radical innovations (�4 ¼ 0:576,
p < 0:001) uncovers the critical role of incremental innovation in obtaining radical
innovation results. In other words, companies that innovate regularly through
small innovations are more likely to introduce radical innovations. This reinforces
the view that incremental changes can accumulate or act as stepping stones to-
wards more radical, transformative innovations. Nevertheless, is this process the
same in low-tech than in medium or high-tech companies?

To answer this question, we performed additional tests to evaluate the effect of
the technological level on the relationships in the model. First, based on NACE
(Nomenclature of Economic Activities) Rev. 2, 2 codes, we grouped companies in
the sample in three technological levels: high, medium (high and low), and low,
following Eurostat classification. We used multigroup analysis (PLS MGA) for
the technology groups to reveal differences in the proposed relations. Table 8

Table 8. PLS-MGA comparison results.

Relations Low-Tech (1) Med-Tech (2) High-Tech (3)
Number of companies 354 118 57

Stakeholders’ management! IMTS 0.203** 0.191 n.s. 0.092 n.s.

R&D management! IMTS 0.578*** 0.533*** 0.534**

IMTS! Incremental innovation 0.653*** 0.727*** 0.665***

IMTS!Radical innovation 0.249*** 0.413*** 0.158 n.s.

Incremental innovation!Radical innovation 0.586*** 0.373*** 0.573**

Notes: No significant differences were found between groups, resulting in a p-value of 0.05 (one-
tailed) according to the PLS-MGA bias corrected confidence interval comparison. ***significant at
p < 0:001, **sig. at p < 0:001, n.s., not significant.
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reflects the results of the three groups’ path coefficients, their significance, and the
multi-group analysis.

The paths show no significant differences between the groups. Indeed, rela-
tionships present many similarities, and the differences in the significance of the
path coefficients are inconclusive, as their significance might be affected by the
group sample size. Thus, we discarded the technological level as moderator.

In addition to how the firm’s technological levels can affect the relative impact
of innovation techniques over incremental or radical innovation, it is interesting to
evaluate the actual value of using innovation techniques and the corresponding
innovation results, as well as the level of R&D management. We conducted a one-
way ANOVA with Scheffe’s pairwise comparison procedure to test differences
between individual pairs of groups across the firm’s technological levels (Table 9).
This was particularly useful in our study to compare the innovation and technology
use across different technological levels (Jaccard et al., 1984).

Table 9. Latent variable and variable scores mean values for different technological levels.

Variable Group1
Mean

Group2
Mean

Group3
Mean

Mean
Diff (1�2)

Mean
Diff (2–3)

Mean
Diff (1–3)

RD Management −0.140 0.282 0.286 −0.423* −0.004 −0.427*

Stakeholders Management −0.051 0.252 −0.205 −0.303* 0.457* 0.153

Incremental Innovation −0.133 0.184 0.447 −0.318* −0.262 −0.580*

Radical Innoavtion −0.086 0.071 0.386 −0.157 −0.315 −0.472*

TCon 1.908 2.291 2.345 −0.383* −0.054 −0.437*

TCrea 1.801 2.123 2.114 −0.322* 0.009 −0.313*

TDis 2.105 2.648 2.382 −0.544* 0.267 −0.277

TEmpr 1.943 2.332 2.529 −0.388* −0.198 −0.586*

TEstr 2.314 2.682 2.971 −0.368* −0.289 −0.657*

TFabr 2.421 2.668 2.321 −0.247* 0.347* 0.100

TFinan 2.121 2.341 2.509 −0.220* −0.168 −0.388*

TIntel 1.931 2.161 2.447 −0.230* −0.286* −0.516*

TLNP 2.229 2.587 2.636 −0.358* −0.049 −0.407*

TMarkt 2.139 2.370 2.501 −0.231* −0.131 −0.363*

TMej 2.267 2.587 2.580 −0.320* 0.007 −0.312*

TOrg 2.022 2.542 2.345 −0.520* 0.197 −0.323*

TPers 2.028 2.387 2.648 −0.359* −0.261 −0.620*

TProp 1.819 2.038 1.941 −0.219* 0.096 −0.123

TProy 2.457 2.901 3.076 −0.444* −0.175 −0.619*

TRed 1.865 2.121 2.266 −0.255* −0.146 −0.401*

TTec 1.816 2.237 2.148 −0.421* 0.089 −0.332*

Notes: *indicates that the difference significantly differed at p < 0:05 level according to Scheffe’s
(1999) pairwise comparison procedure.
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We can see that firms in high and medium-tech industries are significantly more
inclined to use IMTs than those in low-tech sectors. Similarly, the incremental
innovation results are notably higher in high and medium-tech firms (with mean
HT ¼ 0:447 and mean MT ¼ 0:184) than low-tech firms (with mean
LT ¼ �0:113). Furthermore, radical innovation results are significantly higher in
companies belonging to high-tech (with mean HT ¼ 0:386) compared to low-tech
clusters (with mean ¼ �0:086). This highlights the significant impact of the firm’s
technological level on the use and results of IMTs.

R&D management results revealed differences only between low-tech and the
other groups, while stakeholder management was significantly greater in medium-
tech industries, mainly due to the QM component. This highlights the importance
of R&D management in the technological level context and its impact on inno-
vation results.

Thus, the results invite the literature to think that the overall innovative activity
within companies relies on a well-structured innovation system, where innovation
techniques of different kinds give a systematic approach to innovation, enhancing
the launch of successful innovations to the market.

Discussion, Theoretical and Practical Implications

Theoretical contribution and implications

The statistical analysis (ANOVA and SEM) confirms the contingent aspect of
innovation management practices suggested by a stream of literature (Tidd, 2001;
Hobday, 2005; Oke, 2007; Eveleens, 2010; Aas et al., 2015; Valentim et al., 2016,
Bollinger, 2020). Additionally, it provides a comprehensive taxonomy of IMTs in
three groups: creativity and teamwork, engineering-focused, and management
tools. The PLS analysis and subsequent model showed the relevance of specific
tools, such as project management, TM, networking, and patent management
tools. Some of them have been outlined by published research (Blindenbach-
Driessen and Van Den Ende, 2010; Pittaway et al., 2004; Brady et al., 1997;
Butler, 1999; Drejer, 1997; Phaal et al., 2000, 2004, 2006; Cetindamar et al.,
2006). However, the frequent use of financing innovation tools is significant
considering the research gap. It also is relevant to the low use of KM tools.

The results of the SEM analysis indicate that Hypothesis 1, related to the impact
of IMT utilisation on firms’ innovation performance, is partially confirmed since
the use of IMTs impacts incremental innovation (H.1.1). At the same time, it does
not predict a high level of radical innovation (H.1.2). This finding suggests that
while the use of IMTs can lead to incremental innovation, it may not be sufficient
for radical innovation, which may require additional factors or a different
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approach. The findings not only align with but also build upon the specific pro-
posals of authors such as Daroch and McNaughton (2002), Oke (2007), Foss and
Laursen (2012), and Albors-Garrigos et al. (2018). They also resonate with the
study of Oerlemans et al. (2013) on the moderating role of TM tools.

Regarding H2, related to stakeholders’ effect-focused management, the research
findings do not allow its confirmation. However, the research indicates that
stakeholder management promotes the use of IMTs. In this direction, this result
reinforces the contingent role of the firm context, suggesting a reinterpretation of
the contribution of the stakeholder’s engagement to the use of certain IMTs, such
as cooperation and networking, confirming the results of Secundo et al. (2000),
Albats et al. (2020), Loureiro et al. (2020), and Grama-Vigouroux et al. (2020) or
Wang and Hu (2020). Despite the differences pointed out by the literature, the
contribution of CSR, quality, and sustainable management was similar. We must
outline that our results are related to innovation performance rather than innova-
tion capabilities or activities, reinforcing our contribution to a research gap.

Equally, the risk reduction associated with innovation is related to using IMTs.
The variance attributed to stakeholder management in using IMTs was 11.63%.

Finally, the research confirms H3. The results establish that firms with an active
R&D function are more likely to achieve incremental innovation. Additionally,
the R&D management function in medium and high-tech industries explains a
significant 38.35% of the variance in the use of IMTs, further reinforcing the
robustness of the findings.

This conclusion outlines the crucial role of the R&D function in contributing to
the use of IMTs and the innovation outcome. The R&D function appears as
the structural path for firms’ innovation development. Thus, this research aligns
with the orthodox school of thought posed by authors such as Love and Mansury
(2007), Huang and Lin (2006), and Hameed et al. (2018). Additionally, it suggests
that firms must manage open innovation alternatives through R&D (Hameed et al.,
2018) and improve their engagement with stakeholders, as suggested by various
authors (Albats et al., 2020; Secundo et al., 2020; Grama-Vigouroux et al., 2020;
Ardito et al., 2020). This idea implies that firms should consider open innovation and
stakeholder engagement as part of their innovation management strategy, as these
factors can significantly impact their innovation performance.

Such results allow us to infer specific theoretical considerations. In principle,
there are discrepancies with the authors supporting the hypothesis of the IMTs’
relationship with radical innovation (Igartua et al., 2014a,b). These authors em-
phasise that certain IMTs, such as networking, financing, creativity techniques,
IPR management, and business intelligence (technology watch), are necessary to
develop radical innovations. In our case, the structural model posed that IMT
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utilisation per se could not predict a radical innovation outcome but rather the
achievement of incremental innovation.

Recent literature suggests that radical innovation is attained by firms searching
for problem-solving rather than technology push (Coccia, 2017) or driven by an
innovative mindset (Ringberg et al., 2019). However, our results confirm the
classical theories of the autonomous routes followed by radical and incremental
innovation (Leifer et al., 2013). It also supports the idea that each type of inno-
vation requires a different strategy and organisational structure (Ettlie et al., 1984)
and that the essential skills for radical innovation could be developed through
training on incremental innovation (McDermott and O’Connor, 2002).

Managerial implications

This research study offers explicit management implications, equipping managers
with actionable insights ready to be applied in their organisations. It highlights the
prevalence of certain IMTs, such as entrepreneurial techniques, networking and
collaborative techniques, industrial property administration, and the under-
utilisation of others due to their production profile. The holistic approach to IMTs
allows for a comprehensive analysis of their diverse impact and use, providing
practical guidance for IMT utilisation.

The investigation underscores innovation’s systemic and contingent nature from
a management perspective. A management framework that places a high value on
stakeholder engagement can facilitate the effective use of IMTs and achieve high
innovation results, providing practical guidance for innovation management. Ad-
ditionally, it shows the synergy between open innovation models and the structural
role of R&D management, allowing the management of innovation risks and ex-
ternal knowledge sources. This suggests that firms should consider open innovation
and stakeholder engagement as part of their innovation management strategy, as
these factors can significantly impact their innovation performance.

When implementing IMTs, the firm’s expertise, human resources, and industry
must be considered. This research also underscores the importance of learning
innovation management skills. It suggests businesses should focus on incremental
innovation and gradually transition to radical innovation initiatives, ensuring a
smooth and successful innovation journey.

Limitations and future research

The limitations of this research are mainly due to the sample size. Future research
should focus on the most recent developments in IMTs linked with AI.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-30

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Acknowledgements

This research has been funded by the Conselleria de Educación, Universidades y
Empleo (Generalitat Valenciana) under the project CIAICO/2023/228.

ORCID

Jose Albors https://orcid.org/0000-0003-3669-879X
Angel Peiro-Signes https://orcid.org/0000-0002-1549-6972
Juan Ignacio Igartua https://orcid.org/0000-0002-7039-4629

References

Aas, TH, KJ Breunig, KM Hydle and PE Pedersen (2015). Innovation management
practices in production-intensive service firms. International Journal of Innovation
Management, 19(5), 1550055.

Abbate, T, AP Codini and B Aquilani (2019). Knowledge co-creation in open innovation
digital platforms: Processes, tools and services. Journal of Business & Industrial
Marketing, 34(7), 1434–1447.

Abdallah, AB, SE Dahiyat and Y Matsui (2018). Lean management and innovation per-
formance: Evidence from international manufacturing companies. Management Re-
search Review, 42(2), 239–262.

Adams, R, J Bessant and R Phelps (2006). Innovation management measurement: A
review. International Journal of Management Reviews, 8(1), 21–47.

Adner, R (2006). Match your innovation strategy to your innovation ecosystem. Harvard
Business Review, 84(4), 1–11.

Afuah, A (2003). Innovation Management — Strategies, Implementation, and Profits.
Oxford: Oxford University Press, Inc.

Ahmed, W, A Najmi and M Ikram (2020). Steering firm performance through innovative
capabilities: A contingency approach to innovation management. Technology in
Society, 63(2), 101385.

Albats, E, A Alexander, M Mahdad, K Miller and G Post (2020). Stakeholder management
in SME open innovation: Interdependences and strategic actions. Journal of Business
Research, 119, 291–301.

Albors-Garrigos, J (2020). Barriers and enablers for innovation in the retail sector: Co-
innovating with the customer. A case study in grocery retailing. Journal of Retailing
and Consumer Services, 55, 102077.

Albors-Garrigos, J, JI Igartua and A Peiro (2018). Innovation management techniques and
tools: Its impact on firm innovation performance. International Journal of Innovation
Management, 22(6), 1850051.

Innovation Management Techniques

2550011-31

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.

https://orcid.org/0000-0003-3669-879X
https://orcid.org/0000-0002-1549-6972
https://orcid.org/0000-0002-7039-4629


Altenburger, R (2018). Corporate social responsibility as a driver of innovation processes.
In Innovation Management and Corporate Social Responsibility: Social Responsi-
bility as Competitive Advantage, R Altenburger (Ed.), pp. 1–12. Cham: Springer.

Ananda, RF, SN Rahmadhani, F Rahman and S Dewi (2023). A review on innovation
audits. In Open Innovation in Small Business: Creating Values for Sustainability, A
Rafiki, L Dana and M Nasution (Eds.), pp. 185–194. London: Springer Publishers.

Appio, FP, F Frattini, AM Petruzzelli and P Neirotti (2021). Digital transformation and
innovation management: A synthesis of existing research and an agenda for future
studies. Journal of Product Innovation Management, 38(1), 4–20.

Ardito, L, AM Petruzzelli, L Dezi and S Castellano (2020). The influence of inbound open
innovation on ambidexterity performance: Does it pay to source knowledge from
supply chain stakeholders?Journal of Business Research, 119, 321–329.

Aslam, F, W Aimin, M Li and K Ur Rehman (2020). Innovation in the era of IoT and industry
5.0: Absolute innovation management (AIM) framework. Information, 11(2), 124.

Auernhammer, J and B Roth (2021). The origin and evolution of Stanford University’s
design thinking: From product design to design thinking in innovation management.
Journal of Product Innovation Management, 38(6), 623–644.

Bakouros, Y and E Samara (2010). Innovation management techniques: A strategic tool for
SMEs in an innovative region. International Journal of Innovation Science, 2(2), 81–90.

Bal, Y, S Bozkurt and E Ertemsir (2013). A study on determining the relationship between
strategic HRM practices and innovation in organizations. In Management, Knowl-
edge and Learning Int. Conf., pp. 1068–1073. Zadar, Croatia.

Barge-Gil, A, MJ Nieto and L Santamaría (2011). Hidden innovators: The role of non-
R&D activities. Technology Analysis & Strategic Management, 23(4), 415–432.

Bessant, J and S Caffyn (1997). High-involvement innovation through continuous im-
provement. International Journal of Technology Management, 14(1), 7–28.

Bessant, J, C Öberg and A Trifilova (2014). Framing problems in radical innovation.
Industrial Marketing Management, 43(8), 1284–1292.

Bhuiyan, N and A Baghel (2005). An overview of continuous improvement: From the past
to the present. Management Decision, 43(5), 761–771.

Björkdahl, J and M Holmén (2016). Innovation audits by means of formulating problems.
R&D Management, 46(5), 842–856.

Blank, S and JT Eckhardt (2023). The lean startup as an actionable theory of entrepreneurship.
Journal of Management, 50(8), 10.1177/01492063231168095.

Blindenbach-Driessen, F and J Van Den Ende (2010). Innovation management practices
compared: The example of project-based firms. Journal of Product Innovation
Management, 27(5), 705–724.

Bollinger, SR (2020). Creativity and forms of managerial control in innovation processes:
Tools, viewpoints and practices. European Journal of Innovation Management, 23(2),
214–229.

Brady, T, H Rush, M Hobday, A Davies, D Probert and S Banerjee (1997). Tools for
technology management: An academic perspective. Technovation, 17(8), 417–426.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-32

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Broadstock, DC, R Matousek, M Meyer and NG Tzeremes (2020). Does corporate social
responsibility impact firms’ innovation capacity? The indirect link between envi-
ronmental & social governance implementation and innovation performance. Journal
of Business Research, 119, 99–110.

Burns, T and GM Stalker (1961). Mechanistic and organic systems. Classics of Organi-
zational Theory, 10(2).

Butler, J (1999). A practical model for technology and innovation management. In PIC-
MET’99: Proc. Portland Int. Conf. Management of Engineering and Technology.
Book of Summaries (IEEE Cat. No. 99CH36310), Vol. 1, pp. 103–105. New York:
IEEE.

Cantner, U, K Joel and T Schmidt (2011). The effects of knowledge management on
innovative success: An empirical analysis of German firms. Research Policy, 40(10),
1453–1462.

Carayannis, EG, ET Samara and YL Bakouros (2015). Innovation as a management process.
In Innovation and Entrepreneurship: Theory, Policy and Practice, pp. 73–104.
New York: Springer.

Cavalcante, MB, A Hidalgo, HG de Carvalho and GDG de Carvalho (2020). Service in-
novation tools: A literature review. International Journal of Innovation, 8(2), 276–304.

Cetindamar, D, O Can and O Pala (2006). Technology management activities and tools:
The practice in Turkey. In Proc. Technology Management for the Global Future —

PICMET 2006 Conf., pp. 92–98. New York: IEEE.
Cetindamar, D, R Phaal and D Probert (2009). Understanding technology management as

a dynamic capability: A framework for technology management activities. Technovation,
29(4), 237–246.

Chen, J, X Yin and L Mei (2018). Holistic innovation: An emerging innovation paradigm.
International Journal of Innovation Studies, 2(1), 1–13.

Chin, WW (2009). How to write up and report PLS analyses. In Handbook of Partial
Least Squares: Concepts, Methods and Application, pp. 655–690. Berlin, Heidelberg:
Springer Berlin Heidelberg.

Cillo, V, AM Petruzzelli, L Ardito and M Del Giudice (2019). Understanding sustainable
innovation: A systematic literature review. Corporate Social Responsibility and
Environmental Management, 26(5), 1012–1025.

Coccia, M (2017). Sources of technological innovation: Radical and incremental inno-
vation problem-driven to support competitive advantage of firms. Technology Anal-
ysis & Strategic Management, 29(9), 1048–1061.

Cormican, K and D O’Sullivan (2004). Auditing best practice for effective product in-
novation management. Technovation, 24(10), 819–829.

D’Alvano, L and A Hidalgo (2012). Innovation management techniques and development
degree of innovation process in service organizations. R&D Management, 42(1), 60–70.

Daroch, J and R McNaughton (2002). Examining the link between knowledge man-
agement practices and types of innovation. Journal of Intellectual Capital, 3(3),
210–222.

Innovation Management Techniques

2550011-33

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



De Waal, GA and P Knott (2013). Innovation tool adoption and adaptation in small
technology-based firms. International Journal of Innovation Management, 17(3),
1340012.

De Waal, GA and P Knott (2019). NPD tools, thoroughness and performance in small
firms. International Journal of Innovation Management, 23(6), 1950050.

Diamantopoulos, A and HM Winklhofer (2001). Index construction with formative
indicators: An alternative to scale development. Journal of Marketing Research,
38(2), 269–277.

Dijkstra, TK and J Henseler (2015). Consistent and asymptotically normal PLS estimators
for linear structural equations. Computational Statistics & Data Analysis, 81, 10–23.

Drejer, A (1997). The discipline of management of technology, based on considerations
related to technology. Technovation, 17(5), 253–265.

Drucker, P (2007). Management Challenges for the 21st Century. N.Y.: Routledge.
Du Plessis, M (2007). The role of knowledge management in innovation. Journal of

Knowledge Management, 1(4), 20–29.
Ettlie, JE, WP Bridges and RD O’keefe (1984). Organization strategy and structural

differences for radical versus incremental innovation. Management Science, 30(6),
682–695.

European Commission (1999). Promoting IMTs in Europe. Luxembourg: Directorate
General for Enterprise.

European Commission (2004). Innovation Management and the Knowledge-Driven
Economy. Luxembourg: Directorate-general for Enterprise.

Eveleens, C (2010). Innovation management: A literature review of innovation process
models and their implications. Science, 800, 900.

Farrukh, CJP, R Phaal and DR Probert (1999). Tools for technology management:
Dimensions and issues. In PICMET’99: Proc. Portland Int. Conf. Management of
Engineering and Technology. Book of Summaries (IEEE Cat. No. 99CH36310),
Vol. 1, pp. 9–10. New York: IEEE.

Farrukh, C, R Phaal, D Probert, M Gregory and J Wright (2000). Developing a process for
the relative valuation of R&D programmes. R&D Management, 30(1), 43–54.

Ferauge, P (2012). A conceptual framework of corporate social responsibility and inno-
vation. Global Journal of Business Research, 6(5), 85–96.

Fontana, A and S Musa (2017). The impact of entrepreneurial leadership on innovation
management and its measurement validation. International Journal of Innovation
Science, 9(1), 2–19.

Fornell, C and DF Larcker (1981). Evaluating structural equationmodels with unobservable
variables and measurement error. Journal of Marketing Research, 18(1), 39–50.

Foster, D and J Jonker (2003). Third generation quality management: the role of stake-
holders in integrating business into society. Managerial Auditing Journal, 18(4),
323–328.

Foss, NJ and K Laursen (2012). Human resource management practices and innovation in
Dodgson, M., Gann, D., and Phillips. N., Handbook of Innovation Management
Oxford Oxford Univ Press

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-34

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Friese, S (2019). Qualitative Data Analysis with AtlasTi. Newbury Park, CA: Sage Publishing.
Frishammar, J, A Richtnér, A Brattström, M Magnusson and J Björk (2019). Opportunities

and challenges in the new innovation landscape: Implications for innovation auditing
and innovation management. European Management Journal, 37(2), 151–164.

Füller, J, K Hutter, J Wahl, V Bilgram and Z Tekic (2022). How AI revolutionizes
innovation management — Perceptions and implementation preferences of AI-based
innovators. Technological Forecasting and Social Change, 178, 121598.

Gallego-Álvarez, I, JM Prado-Lorenzo and IM García-Sánchez (2011). Corporate social
responsibility and innovation: A resource-based theory.Management Decision, 49(10),
1709–1727.

Godfrey, PC, CB Merrill and JM Hansen (2009). The relationship between corporate
social responsibility and shareholder value: An empirical test of the risk management
hypothesis. Strategic management journal, 30(4), 425–445.

Grama, F and S Magistretti (2023). Artificial intelligence in innovation management: A
review of innovation capabilities and a taxonomy of AI applications. Journal of
Product Innovation Management, 1–36, forthcoming, doi:10.1111/jpim.12698.

Gloet, M and D Samson (2022). Knowledge and innovation management to support supply
chain innovation and sustainability practices. Information Systems Management, 39(1),
3–18.

Gloet, M and M Terziovski (2004). Exploring the relationship between knowledge
management practices and innovation performance. Journal of Manufacturing
Technology Management, 15(5), 402–409.

Goffin, K and R Mitchell (2005). Innovation Management: Strategy and Implementation
Using the Pentathlon Framework. London: Palgrave Macmillan.

Grama-Vigouroux, S, S Saidi, A Berthinier-Poncet, W Vanhaverbeke and A Madanamoothoo
(2020). From closed to open: A comparative stakeholder approach for developing open
innovation activities in SMEs. Journal of Business Research, 119, 230–244.

Granstrand, O and M Holgersson (2020). Innovation ecosystems: A conceptual review and
a new definition. Technovation, 90, 102098.

Gui, L, H Lei and PB Le (2022). Determinants of radical and incremental innovation: The
influence of transformational leadership, knowledge sharing and knowledge-centered
culture. European Journal of Innovation Management, 25(5), 1221–1241.

Haefner, N, J Wincent, V Parida and O Gassmann (2021). Artificial intelligence and
innovation management: A review, framework, and research agenda. Technological
Forecasting and Social Change, 162, 120392.

Hafkesbrink, J and A Schaff (2024). The role of innovation management tools in generating
innovation market success. Journal of Innovation Management, 12(1), 139–171.

Hair, JF, JJ Risher, M Sarstedt and CM Ringle (2019). When to use and how to report the
results of PLS-SEM. European Business Review, 31(1), 2–24.

Hameed, WU, MF Basheer, J Iqbal, A Anwar and HK Ahmad (2018). Determinants of
firm’s open innovation performance and the role of R & D department: Empirical
evidence from Malaysian SME’s. Journal of Global Entrepreneurship Research, 8,
1–20.

Innovation Management Techniques

2550011-35

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Harrison, JS, DA Bosse and RA Phillips (2010). Managing for stakeholders, stakeholder
utility functions, and competitive advantage. Strategic Management Journal, 31(1),
58–74.

Hart, C (2018). Doing a Literature Review: Releasing the Research Imagination. London:
Sage Publications.

Hellberg, S, S Wold, WJ Dunn III, J Gasteiger and MG Hatchings (1985). The anesthetic
activity and toxicity of halogenated ethyl methyl ethers, a multivariate QSAR
modelled by PLS. Quantitative Structure–Activity Relationships, 4(1), 1–11.

Henseler, J, CM Ringle and RR Sinkovics (2009). The use of partial least squares path
modeling in international marketing modeling in international marketing. Advances in
International Marketing, 20(1), 277–319.

Hervas-Oliver, JL, J Garrigos and I Gil-Pechuan (2011). Making sense of innovation by
R&D and non-R&D innovators in low technology contexts: A forgotten lesson for
policymakers. Technovation, 31(9), 427–446.

Hidalgo, A and J Albors (2008). Innovation management techniques and tools: A review
from theory and practice. R&D Management, 38(2), 113–127.

Hoang, T, B Igel and T Laosirihongthong (2006). The impact of total quality management
on innovation: Findings from a developing country. International Journal of Quality
& Reliability Management, 23(9), 1092–1117.

Hobday, M (2005). Firm-level innovation models: Perspectives on research in developed
and developing countries. Technology Analysis & Strategic Management, 17(2),
121–146.

Hobday, M, A Davies and A Prencipe (2005). Systems integration: A core capability of
the modern corporation. Industrial and Corporate Change, 14(6), 1109–1143.

Huang, EY and SC Lin (2006). How R&D management practice affects innovation per-
formance: An investigation of the high-tech industry in Taiwan. Industrial Man-
agement & Data Systems, 106(7), 966–996.

Hull, R, R Coombs and M Peltu (2000). Knowledge management practices for innovation:
An audit tool for improvement. International Journal of Technology Management,
20(5–8), 633–656.

Hult, GTM, JF Hair Jr, D Proksch, M Sarstedt, A Pinkwart and CM Ringle (2018).
Addressing endogeneity in international marketing applications of partial least squares
structural equation modeling. Journal of International Marketing, 26(3), 1–21.

Igartua, JI, JA Albors-Garrigós and JL Hervas-Oliver (2010). How innovation manage-
ment techniques support an open innovation strategy. Research-Technology Man-
agement, 53(3), 41–52.

Igartua, JI, N Errasti and J Ganzarain (2014a). The impact of innovation management
techniques on radical innovation: An empirical study. In Managing Complexity:
Challenges for Industrial Engineering and Operations Management, pp. 35–42.
New York: Springer International Publishing.

Igartua, JI, N Errasti and N Zabaleta (2014b). Managing systems and innovation: An
empirical study of Basque firms. In Annals of Industrial Engineering 2012: Industrial
Engineering: Overcoming the Crisis, pp. 97–104. London: Springer.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-36

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Jackson, NC and LM Dunn-Jensen (2021). Leadership succession planning for today’s
digital transformation economy: Key factors to build for competency and innovation.
Business Horizons, 64(2), 273–284.

Jaccard, J, MA Becker and G Wood (1984). Pairwise multiple comparison procedures: A
review. Psychological Bulletin, 96(3), 589.

James, WM (2002). The human side: Best HR practices for today’s innovation manage-
ment. Research-Technology Management, 45(1), 57–60.

Kahn, KB (2002). An exploratory investigation of new product forecasting practices.
Journal of Product Innovation Management, 19(2), 133–143.

Kalay, F and L Gary (2015). The impact of strategic innovation management practices on
firm innovation performance. Research Journal of Business and Management, 2(3),
412–429.

Kazadi, K, A Lievens and D Mahr (2016). Stakeholder co-creation during the innovation
process: Identifying capabilities for knowledge creation among multiple stakeholders.
Journal of Business Research, 69(2), 525–540.

Keeley, L, H Walters, R Pikkel and B Quinn (2013). Ten Types of Innovation: The
Discipline of Building Breakthroughs. New York: John Wiley & Sons.

Kim, Y, C Brodhag and D Mebratu (2014). Corporate social responsibility driven innova-
tion. Innovation: The European Journal of Social Science Research, 27(2), 175–196.

Kline, P (2015). Personality (Psychology Revivals): Measurement and Theory. Routledge.
Krippendorff, K (2018). Content Analysis: An Introduction to its Methodology. London:

Sage Publications.
Laursen, K and NJ Foss (2003). New human resource management practices, com-

plementarities and the impact on innovation performance. Cambridge Journal of
Economics, 27(2), 243–263.

Lawson, B and D Samson (2001). Developing innovation capability in organisations: A
dynamic capabilities approach. International Journal of Innovation Management, 5(3),
377–400.

Le, TT and PB Le (2023). High-involvement HRM practices stimulate incremental and
radical innovation: The roles of knowledge sharing and market turbulence. Journal of
Open Innovation: Technology, Market, and Complexity, 9(1), 100006.

Leber, M, M Basti and B Buchmeister (2014). The trends in usage and barriers of inno-
vation management techniques in new product development. Strojniški Vestnik —

Journal of Mechanical Engineering, 60(6), 382–388.
Leifer, L, H Plattner and C Meinel (2013). Design Thinking Research: Building Innovation

Eco-systems. New York: Springer Science & Business Media.
Leonidou, E, M Christofi, D Vrontis and A Thrassou (2020). An integrative framework of

stakeholder engagement for innovation management and entrepreneurship develop-
ment. Journal of Business Research, 119, 245–258.

Liao, YC and KH Tsai (2019). Innovation intensity, creativity enhancement, and eco-
innovation strategy: The roles of customer demand and environmental regulation.
Business Strategy and the Environment, 28(2), 316–326.

Innovation Management Techniques

2550011-37

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Libutti, L (2000). Building competitive skills in small and medium-sized enterprises
through innovation management techniques: Overview of an Italian experience.
Journal of Information Science, 26(6), 413–419.

Liyanage, S, PF Greenfield and R Don (1999). Towards a fourth generation R&D man-
agement model-research networks in knowledge management. International Journal
of Technology Management, 18(3–4), 372–393.

Lopes, A, D Polónia, A Gradim and J Cunha (2022). Challenges in the integration of
quality and innovation management systems. Standards, 2(1), 52–65.

Loureiro, SMC, J Romero and RG Bilro (2020). Stakeholder engagement in co-creation
processes for innovation: A systematic literature review and case study. Journal of
Business Research, 119, 388–409.

Love, JH and MA Mansury (2007). External linkages, R&D and innovation performance
in US business services. Industry and Innovation, 14(5), 477–496.

Maier, A, S Brad, D Nicoară and D Maier (2014). Innovation by developing human
resources, ensuring the competitiveness and success of the organization. Procedia–
Social and Behavioral Sciences, 109, 645–648.

Mairesse, J and P Mohnen (2010). Using innovation surveys for econometric analysis. In
Handbook of the Economics of Innovation, Vol. 2, pp. 1129–1155. Amsterdam:
North-Holland.

Maital, S and DVR Seshadri (2012). Innovation Management: Strategies, Concepts and
Tools for Growth and Profit. New Delhi: SAGE Publications.

Mardani, A, S Nikoosokhan, M Moradi and M Doustar (2018). The relationship between
knowledge management and innovation performance. The Journal of High Tech-
nology Management Research, 29(1), 12–26.

Markovic, S and M Bagherzadeh (2018). How does breadth of external stakeholder co-
creation influence innovation performance? Analyzing the mediating roles of knowl-
edge sharing and product innovation. Journal of Business Research, 88, 173–186.

Mayring, P (2015). Qualitative content analysis: Theoretical background and procedures.
In: Approaches to Qualitative Research in Mathematics Education, A Bikner-Ahsbahs,
C Knipping and N Presmeg (Eds.), Advances in Mathematics Education, pp. 365–380.
Dordrecht: Springer.

McDermott, CM and GC O’Connor (2002). Managing radical innovation: An overview
of emergent strategy issues. Journal of Product Innovation Management, 19(6),
424–438.

Melendez, K, A Dávila and A Melgar (2019). Literature review of the measurement in the
innovation management. Journal of Technology Management & Innovation, 14(2),
81–87.

Mikkola, JH (2001). Portfolio management of R&D projects: Implications for innovation
management. Technovation, 21(7), 423–435.

Mol, MJ and J Birkinshaw (2009). The sources of management innovation: When
firms introduce new management practices. Journal of Business Research, 62(12),
1269–1280.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-38

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Muninger, MI, D Mahr and W Hammedi (2022). Social media use: A review of innovation
management practices. Journal of Business Research, 143, 140–156.

Nakata, C and J Hwang (2020). Design thinking for innovation: Composition, conse-
quence, and contingency. Journal of Business Research, 118, 117–128.

Nguyen, LA (2021). Management innovation: A critical review. Journal of Organisa-
tional Studies & Innovation, 8(1), 32–51.

Nunnally, JC and IH Bernstein (1994). Psychometric Theory (3rd ed.). New York:
McGraw-Hill.

Oerlemans, LA, J Knoben and MW Pretorius (2013). Alliance portfolio diversity, radical
and incremental innovation: The moderating role of technology management.
Technovation, 33(6-7), 234-246.

Oke, A and K Goffin (2001). Managing innovation in the service sector, www.som.
cranfield.ac.uk/som/groups/opsman/downloads/Managing Innovation inthe service
ector.pdf.

Oke, A (2007). Innovation types and innovation management practices in service
companies. International Journal of Operations & Production Management, 27(6),
547–587.

Pedrini, M and LM Ferri (2019). Stakeholder management: A systematic literature review.
Corporate Governance: The International Journal of Business in Society, 19(1), 44–59.

Perdomo-Ortiz, J, J González-Benito and J Galende (2009). An analysis of the relationship
between total quality management-based human resource management practices and
innovation. The International Journal of Human Resource Management, 20(5),
1191–1218.

Pertuz, V and A Pérez (2021). Innovation management practices: Review and guidance for
future research in SMEs. Management Review Quarterly, 71(1), 177–213.

Phaal, R, CJP Farrukh and DR Probert (2000). Tools for technology management-struc-
ture, organisation and integration. In Proc. 2000 IEEE Int. Conf. Management of
Innovation and Technology. ICMIT 2000. ‘Management in the 21st Century’ (Cat.
No. 00EX45), Vol. 1, pp. 224–229. IEEE.

Phaal, R, CJ Farrukh and DR Probert (2004). Technology road mapping: A planning
framework for evolution and revolution. Technological Forecasting and Social
Change, 71(1–2), 5–26.

Phaal, R, C Farrukh and D Probert (2006). Technology management tools: Generalization,
integration and configuration. International Journal of Innovation and Technology
Management, 3(03), 321–339.

Piller, F and J West (2014). Firms, users, and innovation. In New Frontiers in Open
Innovation, H Chesbrough, W Vanhaverbeke and J West (Eds.), Vol. 29(1), pp. 29–
49. Oxford: Oxford University Press.

Pittaway, L, M Robertson, K Munir, D Denyer and A Neely (2004). Networking and
innovation: A systematic review of the evidence. International Journal of Manage-
ment Reviews, 5(3–4), 137–168.

Innovation Management Techniques

2550011-39

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Prajogo, DI and AS Sohal (2003). The relationship between TQM practices, quality
performance, and innovation performance: An empirical examination. International
Journal of Quality & Reliability Management, 20(8), 901–918.

Rammer, C, D Czarnitzki and A Spielkamp (2009). Innovation success of non-R&D-
performers: Substituting technology by management in SMEs. Small Business Eco-
nomics, 33, 35–58.

Rampa, R and M Agogué (2021). Developing radical innovation capabilities: Exploring
the effects of training employees for creativity and innovation. Creativity and Inno-
vation Management, 30(1), 211–227.

Rasoolimanesh, SM (2022). Discriminant validity assessment in PLS-SEM: A compre-
hensive composite-based approach. Data Analysis Perspectives Journal, 3(2), 1–8.

Rasoolimanesh, SM, M Jaafar, N Kock and AG Ahmad (2017). The effects of community
factors on residents’ perceptions toward World Heritage Site inscription and sus-
tainable tourism development. Journal of Sustainable Tourism, 25(2), 198–216.

Ringberg, T, M Reihlen and P Rydén (2019). The technology-mindset interactions:
Leading to incremental, radical or revolutionary innovations. Industrial Marketing
Management, 79, 102–113.

Ringle, CM, M Sarstedt, R Mitchell and SP Gudergan (2020). Partial least squares
structural equation modeling in HRM research. The International Journal of Human
Resource Management, 31(12), 1617–1643.

Roberts, DL and M Candi (2024). Artificial intelligence and innovation management:
Charting the evolving landscape. Technovation, 136, 103081.

Sánchez, A, A Lago, X Ferràs and J Ribera (2011). Innovation management practices,
strategic adaptation, and business results: Evidence from the electronics industry.
Journal of Technology Management & Innovation, 6(2), 14–39.

Saragih, HS and JD Tan (2018). Co-innovation: A review and conceptual framework.
International Journal of Business Innovation and Research, 17(3), 361–377.

Scheffe, H (1999). The Analysis of Variance, Vol. 72. London: John Wiley & Sons.
Secundo, G, P Del Vecchio, L Simeone and G Schiuma (2020). Creativity and stake-

holders’ engagement in open innovation: Design for knowledge translation in tech-
nology-intensive enterprises. Journal of Business Research, 119, 272–282.

Segarra-Oña, M, Á Peiró-Signes and R Verma (2020). Fostering innovation through
stakeholders’ engagement at the healthcare industry: Tapping the right key. Health
Policy, 124(8), 895–901.

Shams, SR, D Vrontis, R Chaudhuri, G Chavan and MR Czinkota (2020). Stakeholder
engagement for innovation management and entrepreneurial development: A meta-
analysis. Journal of Business Research, 119, 67–86.

Shmueli, G, S Ray, JMV Estrada and SB Chatla (2016). The elephant in the room: Pre-
dictive performance of PLSmodels. Journal of Business Research, 69(10), 4552–4564.

Silva, LMD, CC Bitencourt, K Faccin and T Iakovleva (2019). The role of stakeholders
in the context of responsible innovation: A meta-synthesis. Sustainability, 11(6),
1766.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-40

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Skalkos, D (2012). A novel innovation management process: For applications in fields
such as food innovation. International Journal of Innovation Science, 4(4), 245–258.

Skalkos, D and I Bakouros (2011). Innovation management technique (IMT) for very
small enterprises: Concept, development and application. International Journal of
Innovation and Regional Development, 3(6), 573–603.

Solaimani, S, JVD Veen, DK SobekII, E Gulyaz and V Venugopal (2019). On the ap-
plication of lean principles and practices to innovation management: A systematic
review. The TQM Journal, 31(6), 1064–1092.

Stefani, U, F Schiavone, B Laperche and T Burger-Helmchen (2020). New tools and
practices for financing novelty: A research agenda. European Journal of Innovation
Management, 23(2), 314–328.

Storey, J (2000). The management of innovation problem. International Journal of In-
novation Management, 4(3), 347–369.

Szutowski, D and P Ratajczak (2016). The relation between CSR and innovation. Model
approach. Journal of Entrepreneurship, Management and Innovation, 12(2), 77–94.

Tao, L, D Probert and R Phaal (2010). Towards an integrated framework for managing the
process of innovation. R&d Management, 40(1), 19–30.

Tidd, J (2001). Innovation management in context: Environment, organization and per-
formance. International Journal of Management Reviews, 3(3), 169–183.

Tidd, J and J Bessant (2018). Innovation management challenges: From fads to funda-
mentals. International Journal of Innovation Management, 22(5), 1840007.

Tidd, J and B Thuriaux-Alemán (2016). Innovation management practices: Cross-sectorial
adoption, variation, and effectiveness. R&D Management, 46(S3), 1024–1043.

Tsuji, M, Y Ueki, H Shigeno, H Idota and T Bunno (2018). R&D and non-R&D in
the innovation process among firms in ASEAN countries: Based on firm-level
survey data. European Journal of Management and Business Economics, 27(2),
198–214.

Ulusoy, G (2003). An assessment of supply chain and innovation management practices in
the manufacturing industries in Turkey. International Journal of Production Eco-
nomics, 86(3), 251–270.

Vaccaro, A, R Parente and FM Veloso (2010). Knowledge management tools, inter-
organizational relationships, innovation and firm performance. Technological Fore-
casting and Social Change, 77(7), 1076–1089.

Valentim, L, JV Lisboa and M Franco (2016). Knowledge management practices and
absorptive capacity in small and medium sized enterprises: Is there really a linkage?
R&D Management, 46(4), 711–725.

Van de Ven, AH (1986). Central problems in the management of innovation. Management
Science, 32(5), 590–607.

Van Lancker, J, K Mondelaers, E Wauters and G Van Huylenbroeck (2016). The orga-
nizational innovation system: A systemic framework for radical innovation at the
organizational level. Technovation, 52, 40–50.

Verganti, R, C Dell’Era and KS Swan (2021). Design thinking: Critical analysis and future
evolution. Journal of Product Innovation Management, 38(6), 603–622.

Innovation Management Techniques

2550011-41

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Veronica, S, GP Alexeis, C Valentina and G Elisa (2020). Do stakeholder capabilities
promote sustainable business innovation in small and medium-sized enterprises?
Evidence from Italy. Journal of Business Research, 119, 131–141.

Vishnevskiy, K, O Karasev and D Meissner (2015). Integrated roadmaps and corporate
foresight as tools of innovation management: The case of Russian companies.
Technological Forecasting and Social Change, 90, 433–443.

Vriens, D and KS Søilen (2014). Disruptive intelligence — How to gather information to
deal with disruptive innovations. Journal of Intelligence Studies in Business, 4(3),
63–78.

Wang, C and Q Hu (2020). Knowledge sharing in supply chain networks: Effects of
collaborative innovation activities and capability on innovation performance. Tech-
novation, 94, 102010.

Wang, H and S Wang (2008). A knowledge management approach to data mining process
for business intelligence. Industrial Management & Data Systems, 108(5), 622–634.

Xu, Q, J Chen, Z Xie, J Liu, G Zheng and Y Wang (2007a). Total innovation manage-
ment: A novel paradigm of innovation management in the 21st century. The Journal
of Technology Transfer, 32, 9–25.

Xu, Q, L Zhu, G Zheng and F Wang (2007b). Haier’s Tao of innovation: A case study of
the emerging total innovation management model. The Journal of Technology
Transfer, 32, 27–47.

Yang, D, AX Wang, KZ Zhou and W Jiang (2019). Environmental strategy, institutional
force, and innovation capability: A managerial cognition perspective. Journal of
Business Ethics, 159, 1147–1161.

Yusr, MM, SSM Mokhtar, AR Othman and Y Sulaiman (2017). Does interaction
between TQM practices and knowledge management processes enhance the inno-
vation performance? International Journal of Quality & Reliability Management,
34(7), 955–974.

Zabala-Iturriagagoitia, JM (2014). Innovation management tools: Implementing technol-
ogy watch as a routine for adaptation. Technology Analysis & Strategic Management,
26(9), 1073–1089.

Zammar, A, JL Kovaleski and R Negri Pagani (2024). Innovation management tools: A
comprehensive literature approach of the last three decades. Management Review
Quarterly, 74(2), 1119–1143.

Zeng, J, CA Phan and Y Matsui (2015). The impact of hard and soft quality management
on quality and innovation performance: An empirical study. International Journal of
Production Economics, 162, 216–226.

Zhou, H, Q Wang and X Zhao (2020). Corporate social responsibility and innovation: A
comparative study. Industrial Management & Data Systems, 120(5), 863–882.

J. Albors-Garrigos, A. Peiro-Signes & J. I. Igartua-Lopez

2550011-42

In
t. 

J.
 I

nn
ov

. M
gt

. 2
02

5.
29

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
93

.1
46

.7
8.

87
 o

n 
06

/1
8/

25
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.


	INNOVATION MANAGEMENT TECHNIQUES&nbsp;&mdash; A REVIEW FROM A STAKEHOLDER&rsquo;S FOCUS PERSPECTIVE
	Introduction and Objectives
	Theoretical Context and Literature Analysis
	Innovation management and practice
	Innovation management models
	Stakeholders&rsquo; management and innovation
	Corporate Social Responsibility (CSR) and InnovationCSR and innovation
	Quality management and innovation
	Sustainable management and innovation
	The role of R&D management
	Incremental vs. radical innovation as an outcome
	Innovation Management Tools (IMTs)
	Analyses of IMTs in detail

	Proposed Model and Hypotheses
	Initial model
	Hypotheses

	Methods
	Data and questionnaire
	Analysis and statistical methods

	Results and Discussion
	PLS results

	Discussion, Theoretical and Practical Implications
	Theoretical contribution and implications
	Managerial implications
	Limitations and future research
	Acknowledgements

	ORCID
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 900
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


