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Abstract

Purpose — The purpose of the study has been to fill the gap detected in the literature and to analyze whether
the application of management of R&D in accordance with UNE 166002:2021 allows companies to obtain
higher product innovation and better performance, specifically incremental and radical product innovations.
Design/methodology/approach — The population used in this study included Spanish manufacturing
organizations that were active, had more than 50 employees according to the SABL The information was collected
through a structured questionnaire previously tested using a company specializing in the sector under the
supervision of the authors. A total of 1,154 companies were randomly contacted in order to reach an acceptable
number of 225 valid questionnaires. The data analysis has been carried out with structural equation methodology.
Findings — The results obtained with a sample of 225 companies show that the application of this standard for
innovation management promotes the development of new products with incremental and radical changes, and
improves business performance. It has also been found that incremental and radical product innovations
mediate the relationship between this standard and performance.

Research limitations/implications — Firstly, the survey is only addressed to the company’s operations
manager. Secondly, the sample used is cross-sectional, whereas innovation management implies a broad
implementation process.

Practical implications — Managers must know that radical and incremental product innovation can improve
the company’s operational performance. And the most direct implication of this work is that, those companies
that are committed to the development of innovations should seriously consider the application of the
principles incorporated in Standard 166,002, as an instrument that improves the results of innovation in the
organization. Since this SIMS promotes both types of innovations, it improves results directly and indirectly
through these product innovations.

Originality/value — The existing literature indicates that no empirical study has focused on the benefits of
this SIMSs for innovation and BP. This paper fills this gap detected in the literature and analyzes the results of
the implementation of this standard on incremental and radical product innovations and business performance.

Keywords New products, Standardized innovation management system, UNE 166.000 standards,
Radical and incremental innovation
Paper type Research paper

1. Introduction

In the last three decades, innovation has attracted the attention of many researchers, since
technological innovations are widely recognized as an important driver of competitive
advantage and resultant improvement of organizational performance (Hervas-Oliver et al.,
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2015, 2018, 2021; Rauter et al., 2018; Omran et al., 2019; Nieto et al., 2022). Nowadays, events
such as the health crisis caused by Covid-19 or the war in Ukraine show that organizations
develop their activity in a highly volatile, uncertain, complex and ambiguous environment, in
which innovation allows companies to differentiate from competitors and help them to be
competitive, agile and flexible (Hull and Rothenberg, 2008; Psomas et al., 2018; Wang et al.,
2022). Thus, an organization’s ability to survive in competitive environments is based on its
adaptation to turbulent markets, demands, and technological opportunities (Jansen ef al.,
2006; Shipton et al., 2006; Huesig and Endres, 2019). Therefore, it is important for companies
to adopt innovative behavior by developing new and radical products in order to be
competitive, faster and better than non-innovative enterprises (Brown and Eisenhardt, 1995;
Mohammed et al., 2017; Bodlaj and Cater, 2019).

The literature on product innovation uses similar justifications to emphasize the benefits
of this process for the organization. In particular, the continuous changes that occur in
customer needs force firms to develop new products to maintain their results and their
competitive position in the markets (Schewe, 1996; Ali, 2000; Zhou, 2006; Hervas-Oliver et al.,
2018). So, in many companies the ability to successfully develop new products is the key to
maintaining competitive advantage (Song and Thieme, 2006; Forés and Camisén, 2016; Popa
et al, 2017), and this depends on the ability to convert organizational competencies
successfully into new product development (Atuahene Gima, 2005). However, there are
doubts about how this innovation process should be managed so that the desired results are
obtained, and the innovation process involves significant risks and capital investments (Tan,
2001; Shan et al., 2016) and failures in the development of new products that can cost
significant sums of money (Song and Noh, 2006). Despite this, many studies have found
positive evidence between firm performance and the outcome of product innovations (Hult
et al., 2004; Zhou, 2006; Aragén-Correa et al., 2007; Oke, 2007, Sawatani, 2022) or have
demonstrated the positive effect of product innovation on performance (Ledwith and
O’Dwyer, 2009; Calantone et al., 2010; Rosenbusch et al., 2011; Rubera and kirca, 2012). The
company that manages to develop the new product, service or process will obtain
“Schumpeterian” or innovation-derived rents from it, which, according to the approach of the
present research, represent the company’s competitive advantage.

Furthering this growing area of research, the term innovation system has attracted a great
deal of interest. This refers to a planned innovation process that relies on several variables
such as information, technology, people or institutions that establish norms related to
innovation (Lundvall, 2010). The concept of innovation systems is a heuristic term, developed
to analyze all societal subsystems, actors, and institutions contributing in one way or the
other, intentionally or not, to the emergence or production of innovation (Freeman, 1987). In
this case, the UNE standard has been developed by a private institution, the Spanish
Association for Normalization (AENOR), with the aim of helping companies in their
innovation process. The most basic function mentioned in many studies on innovation
systems is activity learning or interactive learning. Edquist and Johnson (1997) mention three
functions of institutions in innovation systems: the reduction of uncertainty by providing
information, the management of problems and cooperation, and the provision of incentives
for innovation. In this study, it is argued that thanks to the development of this standard,
organizations have a favorable environment for the reduction of risks and doubts, the
resolution of problems derived from the process of creating new products and, in short,
the generation of innovations. However, the literature on innovation systems is not yet as
mature and has not gone into sufficient depth in the study of this type of UNE standards.

This SIMS implies that companies systematize and formalize their procedures according
to the area of management to which they refer, after which an independent third party will
audit their correct implementation and issue a certificate that will be valid as proof of the
existence of the management system in the organization. The aim of this SIMS is to enhance



R&D&I of companies. Moreover, in different sections of this standard it is indicated that
organizations must generate new ideas or products, but they must also exploit those products
already developed. It also establishes that companies must protect and exploit the results of
R + D + I activities. Besides, throughout the standard, emphasis is placed on the fact that
organizations must generate new ideas or products, but they must also exploit those already
developed products. Likewise, companies must protect and exploit the results of R +D + I
activities (sections 4.4.8.2 and 4.4.9). Therefore, the standard makes reference to the fact that
companies must generate radical and incremental product innovations. Also, Xie ef al. (2016)
consider that efforts to standardize innovation lead to four types of innovation: modular,
radical, incremental and architectural.

Nonetheless, the existing literature indicates that no empirical study has focused on the
benefits of SIMSs for innovation and organizational performance. Therefore, given the
importance of innovation for companies, in this study we intend to answer the following
research question: Could product innovation help to explain how the implementation of
Standardized Innovation Management Systems improves company performance?

Specifically, relying on the Innovation Systems Theory, this research aims to fill this gap
detected in the literature, contributing in different ways: First, we analyze whether the SIMS
of UNE 166.002:2021 has a positive effect on the innovation in companies, specifically on
incremental and radical product innovations. Secondly, we verify the effect of these types of
innovations as mechanisms to improve the organizational performance. Finally, we study if
this SIMS has a positive effect on results. This study can also help managers who want to
innovate by clarifying the important role and effects that this standard plays in managing
product innovation.

The remainder of this article consists of four sections. In the first section, we describe the
relationships between SIMS of UNE 166.002 and results, this standard and incremental and
radical innovation and these types of innovation and results. In addition, we establish the
research hypothesis. In the next section, we describe the methodology. Then, we discuss the
data. Finally, we make some conclusions and discuss the contributions that the study may
have for organizations. Also, we explain its limitations and future research that could be done.

2. Literature review

Innovation is a very complex process. To innovate, companies need to create new and
different learning for developing innovative products, services, or new methods of
production. In fact, many academic contributions link learning to innovation (Husain et al,
2016). Consequently, innovation can be understood as a difficult process of learning, in which
ideas are generated, assimilated, and applied (Hull and Covin, 2010).

For these reasons, different theories of innovation have been developed, such as Creative
Destruction, Diffusion of Innovations, Open Innovation, Absorptive Capacity, User
Innovation or Systems of Innovation. In this study, it is argued that the theory of
innovation systems can help to understand that the generation of innovations works as a
system, and that therefore, the interaction of different elements can contribute to generating
new products (Nelson and Nelson, 2002). New laws, entry of new actors, and other events
change the character of an innovation system over time. The main idea behind the innovation
systems approach is that innovation and its diffusion is an act that any company can carry
out individually or as a group and that the successful development of innovations implies the
management of a complex system of different elements. This theory includes the dynamics of
individual companies, public or private, their particular technological characteristics and
adoption mechanisms, as well as technical or social variables that allow innovation (Hekkert
et al., 2007). Therefore, the determinants of technological change do not only occur within an
individual company, but also within the innovation systems. In this theory, a norm, a process,
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Table 1.
Standardized
innovation
management
systems (SIMSs)

a technology, etc. used by an organization could be used by another company contributing to
the diffusion of that innovation (Nelson and Nelson, 2002). This theory has helped us to define
the model that supports this paper, in which the institution that has created a useful standard
to manage innovation is AENOR.

Accordingly, with this theory it is necessary to carry out a global management of innovation,
as suggested by the normalization of innovation. The literature reports the benefits of
techniques that promote the standardisation of procedures to achieve a more effective
management, leading to the development of successful innovations. Mavroeidis and Tarnawska
(2017) point out that efficient innovation management needs practices and routines that can be
codified by a management standard, creating a formalized structure. Besides, according to Mir
et al. (2016), innovation can be managed through Standardized Innovation Management
Systems (SIMSs). These systems are sets of standards designed to help companies in the
complex process of innovation, systematize their activities and enhance efficiency of its
management. However, some studies that have examined innovation have found that
standardizing the innovation process results in excessive and unnecessary bureaucratic burden
(Jayawarna and Holt, 2009), although this has not deterred their rapid diffusion.

The aspect of this standard that is most widely debated in the literature is whether it is
capable of performing its function. Specifically, if it has a positive effect on performance.
Some managers argue that standardization can imply rigidity, but others believe that it is a
mean and result for change and incremental innovation (Wright et al, 2012).

For these reasons, both at global, European, national and regional levels, different support
plans and policies to promote Research, Development and Innovation (R&D&I) have been
developed, with the appearance of different regulatory bases, reference manuals, standards,
etc. that aim to define and delimit the field of R&D and TI. Thus, in recent years, the
normative paradigm has changed with the emergence of the first iterations of SIMSs in
various countries such as Brazil, Colombia, Denmark, France, Ireland, Spain or the United
Kingdom, among others (see Table 1).

Location Year Standard

Spain 2006  UNE 166002:2006 — R&D&I Management: Requirements of the R&D&I
management system (New version available in 2021)

Portugal 2007  NP4457:2007 — R&D&I Management: Requirements of the R&D&I management
system

Mexico 2008 NMX-GT-003-IMNC-2008 — Technology management system - Requirements

Colombia 2008 NTC 5801:2008 — R&D&I Management: Requirements of the R&D&I management
system

United 2008  BS 7000-1:2008 — Design management systems — Part 1: Guide to managing

Kingdom innovation

Ireland 2009 NWA 1:2009 — Guide to good practice in innovation and product development
processes

Denmark 2010  DS-hefte 36:2010 — User oriented innovation management

Russia 2010  GOST R 54147:2010 — Strategic and innovation management. Terms and
definitions

Brazil 2011  ABNT NBR 16501:2011 — Guidance for the research, development and Innovation
(R&D&I) management system

France 2013 FD X50-271:2013 — Innovation management — Guide for innovation management
implementation

Europe 2013  CEN-TS 16555-1:2013 — Innovation management: Innovation management system

International 2018 IS0 50501 — Innovation management system guidelines

Source(s): Authors’ own construction




These SIMSs guidelines, regardless of the country or territorial scope of focus, share a
common objective: to systematically and efficiently manage company innovation processes
to improve innovative capability and organizational performance (BP) (Mir et al., 2016).
In Spain, the result of these plans and policies has been the development of the UNE 166.000
standard that includes the guidelines for R&D&I management.

The UNE 166.000 standards are relatively new. Unlike other business management
standards (such as ISO 9000, ISO14000 in environmental management or OSHAS, 18000 in
occupational risk prevention), there is still no debate in the literature that indicates the
advantages of its implementation or has empirically verified its effect on innovation or results
(Martinez-Costa et al.,, 2019; Kihlander ef al., 2022). Except for case studies and papers that
compare and combine standards, only two papers have dealt with this question empirically,
these are the studies by Mir et al. (2016) and Martinez-Costa et al. (2019). The case studies were
focused on sectors such as construction (Correa et al., 2007; Pellicer et al., 2008, 2010, 2012,
2014; Yepes et al, 2016), manufacturing (Mir and Casadesus, 2008, 2011a, b) and
nanotechnology (Law, 2010), among others. Other studies have made comparisons with
other standards (Law, 2010; Mir and Casadesus, 2011a, b; Mir, 2012), proposed combining
standards across systems (Law, 2010; Mir and Bernardo, 2012) and analyzed patterns of
diffusion over time (Mir ef al., 2014).

What is clear from the limited existing literature is that the development of this type of
standard is aimed at creating a framework for generating innovation and improving
company performance. The following sections will analyze this axiom, starting with the
controversial relationship between innovation and company performance.

2.1 Inmovation and performance

Innovation has become one of the most important tools for the development of competitive
advantage in companies. This is crucial at a time when companies face a variety of changes in
the environment that force them to adapt and find new forms of business (Fernandez, 1996;
Jansen et al., 2006; Prajogo, 2016).

The interest in innovation, and the different emphasis given to its components from different
disciplines such as marketing, technology or organization, has led to the appearance of a variety
of definitions of this concept depending on the context and theories (Chaharbaghi and Newman,
1996; Damanpour and Gopalakrishnan, 1998; Hekkert ef al, 2007). Regarding its concept,
innovation is presented as the successful implementation of creative ideas within an
organization (Popadiuk and Choo, 2006; Weerawardena et al., 2006; Mahmoud et al, 2016).
This definition implies the conversion of knowledge and innovative ideas into a benefit for
commercial use or for public well-being (Nasaj and Marri, 2020). In this line, Damanpour and
Gopalakrishnan (1998) understand innovation as “the adoption of a new idea or behaviour in an
orgamization”, a definition that we consider appropriate for the purposes of this paper.

On the other hand, in order to explore the concept of innovation in greater depth, the literature
has established different typologies of innovation. Frequently cited are those that differentiate
various types of innovation according to the nature of the innovations (lmudeen et al,, 2021; Dewar
and Dutton, 1986), business duality (Para-Gonzalez et al., 2021) or the radicalism of innovation
(Damanpour and Evan, 1984; Urbinati ef al., 2022). The latter is considered in this study, dividing it
into “incremental innovation” and “radical innovation” depending on the degree to which
innovations replace previous technologies respectively (Lu and Chen, 2010; Saeed ef al., 2015;
Sawatani, 2022). This duality of innovation is well known in the literature. Thus, product
innovations can range from incremental adjustments to existing products, to radically new
products that differ significantly from existing products (Brattstrom ef al, 2015).

Radical innovation is understood as an innovation that makes a novel and totally different
contribution to what already exists. It is the set of new methods and materials (resulting from
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an entirely new knowledge base or from combinations of knowledge held by firms that give
rise to other new knowledge) for existing firms (Hill and Rothaermel, 2003; Eroglu, 2019),
which is characterized by destroying the wealth of other firms, by being sources of
competitive advantage and because it is increasing in frequency of occurrence (Chandy and
Tellis, 1998). Radical innovations produce fundamental changes in the organizations’
activities and represent a clear departure from existing practices (Agostini and Nosella, 2017).
However, incremental (continuous, architectural) innovations introduce minor changes and
simpler modifications to products (Tontini and Picolo, 2014). These innovations are more
common, especially in larger firms that are less prone to radical innovations and more prone
to incremental innovations (Stringer, 2000). Moreover, radical innovations require more
resources, pose a serious challenge to the existing structure and affect the organization’s
activities more broadly than incremental innovations (Forés and Camison, 2016). Besides,
radical innovation is also more uncertain and more complex than incremental innovation, and
its management requires a different set of practices (Slater et al., 2014). As a result, radical
innovations are, on average, more difficult to introduce than incremental innovations
(Damanpour, 1996). However, both innovations are key drivers for the future and are
necessary for excellent companies (Martinez-Costa and Martinez-Lorente, 2008). For this
reason, Sharma and Salvato (2011) believe that family firms need to combine incremental and
radical innovation together to achieve high firm performance.

Thus, the introduction of radical innovations often leads to fundamental changes in the
organizations’ usual practices, while incremental innovations lead to minor changes in
existing practices (Ettlie ef al., 1984; Dewar and Dutton, 1986).

Regarding the impact of innovation in the organizational performance, the literature has
indicated that it depends on another set of contextual aspects, such as the sector, the age of
the company, the type of innovation and the cultural context (Deshpandé et al, 1993;
Damanpour et al., 2009; Rosenbusch et al., 2011). The relationship between these variables has
raised some doubts, since innovation implies a series of investments, costs and risks that can
reduce its attractiveness (Abetti, 2002; Robinson and Min, 2002; Xiao ef al., 2022). But it also
has many benefits as will be stated below.

Oke (2007) and Sawatani (2022) consider that each type of innovation contributes in
different ways to the achievement of competitive advantage. Considering product innovation,
Henard and Szymanski (2001) point out that this is often linked to the sustainable success of
business operations, because a new, unique and superior product should achieve competitive
advantages for the company. Moreover, Mir et al. (2016) consider that from studies of the four
types of innovation defined in the Oslo Manual (OECD, 2005), only product and process
innovation positively and significantly affect firm performance (Calantone et al, 2010).
Furthermore, according to the degree of novelty, some authors suggest that the conditions
and skills needed for radical product innovation are substantially different to incremental
product innovation (Bouncken et al., 2018; Colombo et al., 2017; Slater et al., 2014).

In the case of incremental innovations, some authors consider that the relationship between
incremental product innovations and organizational performance is clear (He and Wong, 2004;
Oke, 2007; Oerlemans et al., 2022). These innovations are more predictable in terms of outcomes
(Slater et al., 2014), minimize costs (Wu et al., 2019) and are the main source of income for many
companies (Sorescu et al., 2008). In this sense, the study by Bhaskaran (2006) carried out with a
sample of 337 seafood retailers indicate that incremental product innovations offer competitive
advantages to small and medium size companies, and these can be adopted rapidly and increase
profitability and sales. Also, Varis and Littunen (2010) in their paper, based on a quantitative
study of a sample of SMEs located in the Northern Savo region in Finland, conclude that the
introduction of novel product, process and market innovations is positively associated with
firms’ growth. Other authors, such as Oerlemans ef al. (2022), point out that, in the financial year
2012/2013 and in a sample of 497 manufacturing companies in South Africa, firms with



exploitative/incremental product innovations generated on average about 37% of their sales
with this type of innovations.

On the other hand, according with Coccia (2017) the development of radical product
innovations allows firms to achieve the prospect of a (temporary) profit monopoly and
competitive advantage in markets characterized by technological dynamisms. Also, this type of
innovation can enable the organization to expand into new markets and secure long run
competitiveness (Leifer et al, 2000). However, radical innovations require more time,
uncertainty increases with the degree of innovation (Abetti, 2002), and risks and cost are
higher (Golder and Tellis, 1993; Robinson and Min, 2002; Xiao et al., 2022), which are inherent to
a higher degree of innovation (Danneels and Kleinschmidt, 2001). Still, many authors indicate
that radical innovations have a positive impact on performance (Kleinschmidt and Cooper,
1991; Geroski et al,, 1993; Blundell et al., 1999; He and Wong, 2004) and that the more innovative
the products, the higher the organizational performance (Sorescu et al., 2003). Moreover, radical
innovation requires more creativity, greater exchange of information and knowledge, and more
substantial coordination among team members (Leifer et al,, 2000; Slater et al., 2014). Achieving
these requirements has been shown to be strongly linked to trust among product innovation
team members (e.g. Bertels et al, 2011; de Clercq et al., 2011). Also, Sorescu et al. (2008) carried
out a study using data on more than 20,000 new products from consumer-packaged goods
industries. The authors find that radical product innovation is associated with increases in both
normal profits and economic rents and that, on average, each radical product innovation in the
sample is associated with an increase in firm value of $4.2 million. Besides, Xiao et al. (2022)
using the data of A-share listed China companies from 2012 to 2019 suggest that R&D tax
credits have an incentive effect on enterprise innovation investment, new product sales
revenue, and patent number, through radical and incremental innovation.

In this sense, Lyer et al. (2021) consider that organizations need to balance both innovation
types to maximize their performance, both in the short and long term (organizational
ambidexterity). In this business duality, exploratory innovation corresponds to radical
innovation and exploitative innovation to incremental innovation (Ponsignon et al., 2019).
Therefore, innovation is also expected to develop exploitation and exploration knowledge in
an organization and that organizations bet on both types of innovations (incremental and
radical) to obtain the best results (Popadiuk, 2012; Zhang et al., 2015).

Therefore, both types of product innovations are expected to show a positive effect on
organizational performance. Consequently, the following hypotheses are proposed.

HI1. The development of product innovations has a positive relationship with
organizational performance.

Hla. The development of incremental product innovations is positively related to
organizational performance.

Hi1b. The development of radical product innovations is positively related to
organizational performance.

2.2 The standardized innovation management system (SIMS) of the UNE 166000 and the
incremental and radical product innovation

In recent years, different management system standards have emerged that refer to the
standardization of very diverse aspects of business activity, such as quality management
(ISO 9000), environmental management (ISO 14000), occupational risk prevention and health
and safety at work (OSHAS, 18000), or corporate social responsibility (ISO 26000). In 2002, the
standardization body AENOR published the first standards of the ISO 166000 series on
R&D&I Management, which includes the guidelines for their management. These systems
have been studied deeply, and their benefits, limits and disadvantages have been discussed in

Effects of the
UNE 166.002
standard




EJIM

the context of creativity and innovation (Prajogo and Hong, 2008; Jayawarna y Holt, 2009).
However, with this standard there are very few studies on its advantages and disadvantages.
Among the disadvantages, it is argued that standardization implies great control and limits
the flexibility and creativity that innovation requires (Jayawarna y Holt, 2009).

Organizations that decide to implement R&D&I standards are expected to obtain the
following advantages (Navarro Cabeza, 2005).

(1) The systemizing of R&D&I activities to make better use of resources and know-how.

(2) The promotion of R&D&I as a differentiating factor for competitiveness and
corporate reputation.

(3) The encouraging of technology transfer and facilitate tax breaks.

(4) The improvement of employee involvement and motivation, as well as shareholder
satisfaction.

Before the recent emergence of SIMSs, no specific standard for managing the corporate
innovation process were available. This lack of resources was often addressed through the use
of Total Quality Management (TQM) systems or through the application of the ISO 9001
standard for quality management. However, Zairi (1994) suggests that for most companies it is
extremely difficult to apply TQM concepts and techniques in the area of innovation because the
quality standards, such as ISO 9001, make standardizing the innovation process results in
greater process control, which may disrupt the level of freedom necessary for creativity and
R&D processes (Jayawarna and Holt, 2009). Thus, the adoption of a standard that standardizes
R&D&I projects can be of great help both for the companies and entities that carry out projects
and for the organizations that evaluate (and probably subsidize) the projects. Furthermore, the
UNE 166000 standard is valued by the main national entities that evaluate projects (CDTI,
MCYT, etc.). The UNE 166000 family consists of several standards, three of which are certifiable.

(1) UNE 166001:2006. R&D&I management: R&D&I project requirements. It aims to
facilitate the systematization of research, development and innovation activities in
the form of R&D&I projects and to help define, document, prepare, manage and
communicate R&D&I projects.

(20 UNE 166002:2021. R&D&I Management: R&D&I Management System
Requirements. Provides guidelines that help companies to develop an efficient and
effective R&D&I system, improve the results of the system, improve internal
procedures and optimize technological innovation processes.

(3) UNE 166006:2011. R&D&I Management: Technology Watch and Competitive
Intelligence System.

The other standards of the family are not certifiable but help to implement the R&D&I
management system. These are the following.

(1) UNE 166000:2006. R&D&I management: Terminology and definitions of R&D&I
activities. This standard helps to understand the rest of the 166,000 family of
standards.

(2) UNE 166005:2012 IN. R&D&I management: Guide for the application of the UNE
166002 standard to the capital goods sector.

(3) UNE 166007:2010 IN. Management of R&D&I: Guide for the application of the UNE
166002:2006 Standard.

(4) UNE 166008:2012. R&D&I management: Technology transfer.



These standards are intended to be a tool to support an organization to approach R&D&I
tasks and to carry them out with increased efficiency and to develop innovation in an
excellent way. This could suggest that the UNE standard should perhaps be included as one
more component in the theory of innovation systems, since typical indicators to assess the
structure of an innovation system are R&D efforts, patents and patent applications, qualities
of educational systems, university—industry collaborations, and availability of venture
capital (Hekkert et al, 2007). Pellicer et al. (2008) consider that the systematization of
innovation is something positive and that, standardization and innovation may be
compatible concepts. Since innovation is a process, it can be standardized like any other
process in the company. Mir and Casadesus (2008) also argue that the large amount of
documentation, information and knowledge to be managed in relation to innovation and R&D
fully justifies the need for a regulatory framework for organizations, and the establishing of
guidelines and methodologies for the management of innovation (Heras-Saizarbitoria
et al., 2007).

Currently, the Spanish Government uses UNE 166.000 as a tool to measure organizational
innovation and favors certified companies in competitions for public contracts (Pellicer et al.,
2008). As Pellicer et al. (2010) consider, many companies do not believe innovation as one of
their competitive priorities, but the fact that it is recognized in public tenders forces
companies to change their attitudes toward innovation and even to change their culture.
However, while many studies that have focused on analyzing the benefits of other standards
such as ISO 9000 for quality management, OHSAS 18000 for occupational risk prevention or
ISO 14000 for environmental management, there are no generalizable scientific studies that
have analyzed the effect of standard 166,002 on business activity and, in particular, on
innovation performance. The literature on the standard is limited to theoretical reviews and
some case studies (Caetano, 2017; Pellicer et al., 2012). More specifically, given that, as stated
above, companies can be certified by three standards, this study will focus on UNE 166002
(AENOR, 2021), a standard that specifically establishes the criteria to help companies develop
an efficient and effective R&D&I system, improve the results of the system and improve
internal procedures. The other two standards refer to R&D&I project requirements and
technology watch.

According to the UNE 166002 standard, to establish a good model and management
system for R&D&I activities should be identified and criteria and methods for monitoring,
measuring and controlling these activities recognized. In addition, it is necessary that the
company document the policy and objectives of R&D&I, the procedures and records required
by this standard and the documents necessary to ensure effective R&D&I planning,
operation and control. The innovation management system proposed in the UNE 166002
Standard leads to the analysis of a series of requirements, including the R&D&I management
model and system, the responsibilities of senior management, resource management, the
Research, Development and Innovation activities carried out by the company and, finally, the
results obtained.

However, while many studies have focused on the benefits of other standards, there are
no generalizable scientific studies that have analyzed the effect of standard 166,002 on
business and on product innovation (Martinez-Costa et al., 2019). For example, Manders
et al. (2016) consider that the standardization of innovation through the ISO 9001 standard
generates radical and incremental products innovations, but the relationship between both
variables may be influenced by factors such as the extent to which the standard has been
adopted, the extent of signaling, the motivation of the company to implement the ISO 9001
standard, the sector and the region in which the company operates, the size of the
company, and the standard version (1987, 1994/2000, 2008/2015). Also, Foucart and Li
(2021) study the role of technology standards in firms’ product innovation in terms of both
incremental innovation (within a technology life cycle) and radical innovation (beyond the
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present technology cycle). They develop a theoretical model which predicts that
technology standards can be used by firms as an “insurance” hedging against the risky
process of developing new products. This insurance mechanism fosters incremental
innovation and product growth especially for those further away from the technological
frontier.

Therefore, it is to be assumed, that if companies must develop procedures for its
implementation, establish objectives and responsibilities and even, as previously stated,
modify their culture, the implementation of this SIMS will have a positive influence on
innovation. As an example, the standard itself, in section 4.4.4, states that the portfolio of
projects to be undertaken must be planned, monitored and controlled in a methodical
manner to optimize the mix of projects under development. There should also be a
structured transfer of relevant in-house or external technologies (4.4.5). In general, the
standard recommends the use of tools such as technology watch, technology foresight,
creativity techniques and internal and external analysis. The problems and opportunities
detected (4.4.2 and 4.4.3) through the above tools should be dealt with in a systematic way
in order to conclude in a systematic process of analysis and selection of innovation
project ideas.

Martinez-Costa et al. (2019) confirm the effectiveness of a SIMS base on the UNE
166002:2014 standard on the development of product innovations. This is because this SIMS
supplies information for innovation, accelerates the diffusion of innovation, and reduces risks
and the time needed to market innovation (Zoo et al., 2017). Moreover, the UNE 166002 can
facilitate different types of innovation, promoting an innovative culture, strengthening
cooperation and alliances, involving management, providing resources, favoring the creation
of new knowledge and lead to changes in products, processes and systems of organization
that can be incremental or radical. Also, Mir and Casadesus (2011a, b) consider that the UNE
166002:2006 standard allows better planning, documentation, management and monitoring
of R&D&I projects, increases the innovative capacity of the company and further product
innovation (Kim and Hwang, 2014).

Other studies, such as Xie ef al. (2016) consider that efforts to standardize innovation
need different types of knowledge and lead to four types of innovation: modular, radical,
incremental and architectural (Narayanana and Chen, 2012; Viardot, 2010; Viardot et al.,
2016). In this sense, Narayanana and Chen (2012) reveal, implicitly, that knowledge
complexity in standardization has the potential to influence architectural innovation at
the community level (i.e. competing firms and their technological platforms) and modular
innovation within the product offerings. Besides, throughout the standard, emphasis is
placed on the fact that organizations must generate new ideas or products, but they must
also exploit those already developed products. Likewise, companies must protect and
exploit the results of R + D + i activities (sections 4.4.8.2 and 4.4.9). Therefore, the
standard indicates that companies must generate radical and incremental product
innovations. So, it can be expected that the application of this type of Standard in the
company will contribute decisively to an improvement in the management of the
innovation process and, consequently, in obtaining both radical and incremental product
innovations.

Therefore, we propose to test the following working hypothesis.

H2  The SIMS of the UNE 166002 is positively related to product innovation.

H2a. The SIMS of the UNE 166002 is positively related to incremental product
mnovation.

H2b. The SIMS of the UNE 166002 is positively related to radical product innovation.



2.3 The standardized innovation management system (SIMS) of the UNE 166000 and
performance

The SIMS of the UNE 166002 is configured as a tool aimed at improving company
performance. Most of the principles addressed under this Standard are similar to those
established in the EFQM Excellence model and are configured as tools for improving results.
According to AENOR (2021), “a system of this type allows organizations to be more innovative
and to promote the success of their innovations in products, services, processes, orvgamizational
designs or business models, thereby contvibuting to the improvement of their results, their value
and their competitiveness”. More precisely, the implementation of an R&D&I management
system provides the organization numerous benefits, for example.

(1) Improves growth, revenues and profits from innovations (Mir and Casadesus, 2011a,
b; Pellicer et al., 2012, 2014; Yepes et al., 2016).

(2) Brings new ideas and values to the organization (Kim et al., 2017).

(3) Proactively derives value from a better understanding of future market needs and
possibilities (Staudenmayer et al., 2005; Foucart and Li, 2021).

(4) Helps to identify and reduce risks (Zoo et al., 2017).

(5) Harnesses the creativity and collective intelligence of the organization (Viardot et al.,
2021).

6) Derives value from collaboration with other partners for R&D&I activities
(Ranganathan ef al., 2018; Wen et al., 2020).

(7) Stimulates the involvement of the members of the organization and encourages
teamwork and collaboration (Viardot et al., 2021).

It is clear, for example, how important certain aspects such as management responsibility (point
4.2) or resource management (point 4.3) are for the success of the company. It is therefore
reasonable to assume that the implementation of this standard will lead to an improvement in
organizational performance, either directly or through the development of innovations. In this
line, Caetano (2017) demonstrates the importance of standardization to contribute to
organizational innovation and to increase competitiveness and realization of value. The
author considers that standardization can enhance organizational capabilities in order to be
aligned with national and international best practices as well as to develop internal competences,
routines and processes that can leverage an innovation journey toward excellent results. Also,
Naidoo (2020) suggests that standardization improves the bottom line of an organization, then
this offers benefits that have a positive effect on organizational efficiency by improving process
performance and ultimately improving market success (Featherston et al., 2016).

In this sense, Mir ef al. (2016) establish that the implementation of a SIMS, for example
under the UNE 166002 standard, improves innovative capability and BP as seen in previous
case studies (Correa et al., 2007; Pellicer et al., 2008, 2012, 2014; Law, 2010; Mir and Casadesus,
2011a, b; Yepes et al., 2016). Moreover, Mir and Casadesus (2011a, b) believe that the UNE
166002:2006 standard facilitates relations with government agencies in order to receive
subsidies, soft credit or to justify tax deductions for R&D&I projects. So, Companies with this
certificate get higher evaluations. Based on these previous reflections, we propose the
following positive relationship between the SIMS and organizational performance.

H3. The SIMS of the UNE 166002 is positively related to organizational performance.

H3a. The SIMS of UNE 166002 is positively and directly related to organizational
performance.
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Figure 1.
Theoretical model

However, and according to the literature review, both incremental and radical product
innovations could mediate this relationship, what could also suggest the existence of indirect
effects. Correspondingly, we hypothesize that.

H3b. Incremental product innovation mediates the relationship between SIMS of the
UNE 166002 and organizational performance.

H3c. Radical product innovation mediates the relationship between SIMS of the UNE
166002 and organizational performance.

The following graph shows the model that includes the hypotheses raised in this study
(see Figure 1).
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Product Innovation
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Source(s): Authors’ own construction

3. Methodology

3.1 Population and sample

The population used in this study included Spanish international manufacturing organizations
that were active (eliminating those in receivership or bankruptcy proceedings), had more than
50 employees according to the SABI (Sistema de Andlisis de Balances Ibéricos) database and
were at least 5 years old. This resulted in a population of 4,265 companies. We chose this
country to carry out the research because we can obtain data from international companies
from this country that belongs to the European Union. The sample is composed of
organizations that operate in many markets. Spain’s macroeconomic performance has
remained remarkable: the country has experienced a 13th consecutive year of strong growth.
This economic vitality has had the effect of narrowing the gap in per capita GDP with the euro
area average from 20% to under 12% over the past decade. GDP growth is projected to slow to
2.1% in 2023 and 1.9% in 2024, after two years of strong post-COVID growth of 5.5%. Lower
inflation and a resilient labor market will support households’ consumption. Stronger external
demand will underpin export growth. Besides, today the economy of Spain is the fifth largest in
Europe, accounting for around 8% of EU output (OECD, 2023).



The information was collected through a structured questionnaire previously tested using a
company specialized in the sector under the supervision of the authors. Starting with a
telephone contact, the operations manager or, failing that, the company’s general manager
was contacted. Subsequently, via a website, e-mail or even a telephone interview, the manager
answered the questionnaire. A total of 1,154 companies were randomly contacted in order to
reach an acceptable number of 225 valid questionnaires. 169 companies expressly declined to
participate in the study, 675 companies were not contacted, and the remaining 85 companies
did not answer the telephone or had an answering machine. This represents a response rate of
19.5% of the companies contacted.

A series of precautionary measures were established before the collection phase. First, the
questionnaire was developed based on the recommendations of the literature and was
reviewed by five academics from different universities. Second, a pretest was conducted in
ten companies from different sectors to refine the questionnaire and checked that all concepts
were understood. The participants reported that there were no misunderstandings about the
content of the questionnaire, which implied that the definitions of the different constructs
were clear.

We focused on a sample of 225 companies since it is suitable for the use of the structural
equation methodology (Cook and Forzani, 2023; Hair ef al., 2006) and even more when the
number of observations is less than 250 (Reinartz ef al., 2009). In addition, this study complies
with the commonly used pattern of the “rule of ten”, where the simple size requirement would
be 10 times the most complex regression relationship in the model (Chin, 1998). Moreover, and
although PLS packages do not include Monte Carlo simulation features that can be used for
power analyses, several authors state that a sample size of at least 200 would be enough to
ensure sufficient statistical power (Felipe et al., 2017; Hoyle, 1995).

The representativeness of the sample with respect to the composition by sectors was
verified through Pearson’s correlation coefficient (0.767 significant at 1%), which correlates
the variable for organizations in the population with the same variable in the sample
companies. This means that the sample can be considered a good representation of the
population regarding the distribution across industries (see Table 2).

Mean 25th percentile 50th percentile 75th percentile
Company age 35.17 2225 34.00 47.00
Employees 189.69 93.00 139.50 243.75
Operating income (million €) 81.23 31.08 4796 96.08
Profit for the year (millions €) 1.60 0.24 114 321
Total assets (million €) 64.61 23.88 39.84 7281
Economic profitability (%) 293 0.72 3.75 9.29
Financial profitability (%) 12.28 2.23 9.96 19.99
Net sales turnover (%) 6.64 —4.35 3.60 12.92
Sample sectors 26.0% Food and beverage industry; 4.5% Textile industry; 2.5% Wood

and cork industry; 4.5% Paper and printing industry; 11.0% Chemical
industry; 3.0% Manufacture of pharmaceutical products; 8.0%
Manufacture of rubber and plastic products; 4.5% Manufacture of non-
metallic mineral products; 8.0% Manufacture of iron, steel and ferro-
alloy products; 8.5% Manufacture of metal products; 3.5% Manufacture
of electrical material and equipment; 5.0% Manufacture of machinery;
11.0% Manufacture of motor vehicles, trailers and semi-trailers

Total: 225

Source(s): Authors’ own construction
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In the same way, representativeness in terms of size was also analyzed, through an analysis
of variance using the measure of the number of employees of each company. This analysis
has shown that the population and the sample are not significantly different in size
(F = 0.034, p = 0.854). Also, the results of the ANOVA analysis did not show that the
companies in the population and the sample were different in terms of the financial results
variables (ROA) of the company (F = 0.724, p = 0.395). Therefore, generally, it can be
concluded that no evidence of differences between the sample and the population were found,
which is consistent with the purpose of this research.

3.2 Measures

The design of the questionnaire was based on the literature review. In the research model, all
variables correspond to first-order factors with multi-item scales using a five-point Likert
scale (1 = “Strongly Disagree”; 5 = “Strongly agree”) for management perception. The
variables used are as follows:

3.2.1 Inmovation management system. Following the methodology used in the application
of Standard 166,002 on innovation management, we have processed this system as a
formative construct, created from 15 indicators that form the main requirements of the
company for proper innovation management. These indicators are taken directly from
AENOR Standard 166,002 (AENOR, 2021), as has been done in other previous studies
(Martinez-Costa ef al., 2019).

3.2.2 Radicality of innovation. In this research four indicators have been used to measure
both incremental and radical product innovation. These scales are taken from the study of
Jansen et al. (2006). These measures have been treated as reflective.

3.2.3 Orgamizational performance. Four final measures have been collected, after scale
refinement, referring to the company’s operational performance based on the scale proposed
in the study of Peng et al. (2008). The respondents were asked about their organizational
performance in aspects such as unit cost of manufacturing, customer satisfaction, or
flexibility to change product mix.

3.2.4 Control variables. Two control variables have been included. Firm size has been
measured as the number of workers in the sample. The age of the company has been
measured as the number of years since its incorporation. Both variables have been recoded to
the same scale as the rest of the variables.

The impact of common method bias was assessed using post hoc approaches. This
potential problem was tested with the Harman single-factor test (Podsakoff and Organ, 1986).
The results of the analysis of unrotated principal component indicated that common method
variance of the common method was not a serious problem in our research because there were
several factors with an eigenvalue greater than 1.

3.3 Analysis

Partial Least Squares through structural equation methodology using the statistical program
SmartPLS 4 (Ringle et al., 2005) was used to perform the hypothesis testing. PLS is a
regression-based structural equation modeling (SEM) technique that makes no assumptions
about data distributions. Structural equation modelling employs a principal component-
based estimation approach (Chin, 1998; Hair ef al., 2020; Sarstedt et al., 2023). In this method,
sample size plays an important role in the estimation and interpretation of results. Some
researchers have established that 200 observations allow estimates to be made with adequate
sensitivity. It is the so-called “critical sample size” (Hair et al., 2006). In addition, this technique
is recommended when the number of observations is below 250 (Reinartz et al., 2009), when
model uses formative indicators and data is non-normal (Henseler, 2017). The composite
model is based on the assumption that the construct is composed of indicators or elements as



a linear combination of them. The relationships between indicators and the construct are not
cause effect. In fact, PLS-SEM always uses the modelling of variables as compounds.

To ensure adequate quality in the measures used in the study, several criteria were
evaluated for reflective and formative constructs. Firstly, and for the reflective scales, all the
loading from items of the reflective constructs are below 0.7 (see Table 3), what ensures

individual reliability in the measurement model.

Moreover, the reliability of the measurement scales was verified with Cronbach’s alpha
coefficient, obtaining in all cases a value above 0.7, considered adequate by the literature.

Items Coef  StdDes T-value p-value
Standardized innovation management system™

Actively promotes the R&D&I policy 0122 0147 0.830 0.203
It tries to continuously improve its R&D&I policy 0178  0.183 0.969 0.166
Collects the needs and expectations of the interested parties in the 0.082 0150 0.547 0.292
R&D&I process

Establishes the R&D&I objectives and the plans to meet them 0220 0172 1.278 0.101
Try to ensure that the entire organization is aware of the company’s  —0.324  0.175 1.854 0.032
R&D&I policy

There is an area in charge of managing R&D&I —0.104 0150 0.694 0.244
Provides sufficient resources to manage R&D&I 0348 019 1.787 0.037
It has the necessary infrastructure to carry out R&D&I activities 0131  0.166 0.790 0.215
Provides training to personnel involved in R&D&I activities 0012 0173 0.072 0471
Motivates and excites the personnel involved in R&D&I activities 0262 0164 1.596 0.055
It has a system that captures useful technological information for ~ —0.104  0.132 0.790 0.215
the company

The results of R&D&I projects and activities are adequately 0145 0149 0974 0.165
protected and exploited

Tools are available for the protection and exploitation of the results 009  0.158 0.606 0.272
of R&D&I activities

Control systems or audits of R&D&I activities are carried out 0.048  0.170 0.285 0.388
Each of its R&D&I activities is documented 0073 0175 0415 0.339
Radical innovation™

We invent new products and services 0771 0.040 19.115 0.000
We experiment with new products and services in our local market 0720 0073 9.925 0.000
‘We commercialize products and services that are completely new to 0759  0.046 16.560 0.000
our unit

We frequently utilize new opportunities in new markets 0709  0.052 13.638 0.000
Incremental innovation™

We frequently refine the provision of existing products and services 0891  0.016 54.431 0.000
Weregularly implement small adaptations to existing products and 0873  0.020 44637 0.000
services

We introduce improved, but existing products and services for our 0838  0.032 26.000 0.000
local market

Our unit expands services for existing clients 0.718  0.047 15114 0.000
Performance®

Conformance to product specifications 0836  0.026 32.347 0.000
Flexibility to change volume 0.883  0.020 43215 0.000
Flexibility to change product mix 0855  0.027 31.791 0.000
Speed of new product introduction into the plant (development lead 0888  0.017 53.398 0.000

time)
Note(s): Coef. show weights for formative constructs
Source(s): Authors’ own construction

(a)

or loading for reflective constructs®
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Table 4.
Psychometric
properties and
correlation matrix of
the reflective
constructs

Composite reliability ranged from 0.726 to 0.890, above the threshold of 0.7 (Nunnally, 1978).
An examination of the average variance extracted (AVE) revealed that all constructs
exceeded the 0.50 cut-off set by the literature (Fornell and Larcker, 1981).

Moreover, the R* value for the endogenous constructs exceeds the recommended
minimum value of 0.1, which shows that the developed model is suitable for hypothesis
testing. Next, the discriminant validity of the measures was assessed. As Fornell and Larcker
(1981) suggested, the AVE for each construct should be greater than the squared latent factor
correlations between pairs of constructs (see Table 4). Consequently, all variables were found
to show satisfactory discriminant validity. In summary, our model has good reliability,
convergent validity and discriminant validity.

Secondly, the innovation management system variable has been configured as a formative
scale. The analysis of the measurement model in this case would include the analysis of the
weights of each dimension (see Table 3), as well as an analysis of the absence of
multicollinearity, in order to avoid redundant dimensions or dimensions that measure similar
aspects of effectiveness (Cheah et al., 2018). To this end, we assessed the weights of each of the
15 items that make up this construct, which indicate the degree of contribution of the
formative indicators to the construct to which they are linked, testing their significance for
p <0.05 of the two-tailed t-statistic (Urbach and Ahlemann, 2010). However, although several
items had a low significance, their elimination is not recommended as it would drop part of the
value of the exogenous construct (Roberts and Thatcher, 2009). Furthermore, the absence of
multicollinearity among the formative indicators was tested by analyzing the variance
inflation factor (VIF) (range between 2.103 and 3.244) below the recommended values of 5
(Belsley, 1991; Roberts and Thatcher, 2009).

4. Results
To test our hypotheses, SmartPLS 4 has been used with the bootstrap resampling method
(Chin, 1998). According to Podsakoff and Organ (1986), PLS avoids many of the restrictive
assumptions underlying maximum likelihood techniques. Also, PLS is insensitive to sample
size considerations, dealing with very small or very large samples more easily than a
structural equation model does. This is why it is recommended when the number of
observations is less than 250 (Reinartz ef al., 2009). In addition, PLS handles both reflective
and formative constructs (Hair ef al., 2006), as is the case in this research. Figure 2 shows the
results of the proposed model after the literature review.

As shown in Table 5, most of the hypotheses proposed in this research are accepted. Thanks to
the resampling process with 5000 subsamples, the importance of interaction effects can be
observed (Chin, 1998). Besides, first, to confirm the measurement model, several tests have been

Statistics Correlations
AVE Gy o R 1 2 3 4 5

1. Increm. Prodt Innv ~ 0.548 0829 0.724 0.254 0.740 0654  0.504 0.143 0.296
2.Radical Prodt Innv ~ 0693 0900 0851 0.226 0.515 0.833 0485 0.086 0.182
3.0rg. Performance 0749 0923 0888 0.227 0.408 0429 0,866 0.033 0.177
4. Size “ -0121 —-0083 0009 —0124 —0.083
5. Age 0.668 0301 0.272 0.346 0.194

Note(s): AVE = Average extracted variance; CR=Composite Reliability; @ = Cronbach’s alpha; The diagonal
of the covariances (in italic) captures the square root of the variance shared between the constructs and their
measures. Below diagonal elements are the correlations between constructs. Above diagonal elements are the
Heterotrait-Monotrait Ratio (HTMT) values; * = One indicator only

Source(s): Authors’ own construction
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developed (Henseler ef al, 2016). Specifically, these analyses (saturated model) provided
standardized root mean squared residual (SRMR = 0.044), unweighted minimum squares
discrepancy (dULS = 0.854), geodetic discrepancy (dG = 0.389) and non-normed fit index
(NNFTI = 0.886) values within acceptable limits (values less than the percentile levels based on 95%
bootstrapping). This implies that the model has an acceptable adjustment in PLS-SEM (Albort-
Morant et al., 2018).

The results of the first hypothesis indicate that both incremental (3 = 0.212, p < 0.05) and
radical product innovation (B = 0.270, p < 0.05) influences firm performance. This reaffirms
innovation as a powerful tool to improve the profitability of the company. This strengthens
previous literature in this field.

Secondly, the effectiveness of an integrated innovation management system based on the
UNE 166002 standard on the development of innovations with different degrees of radicality has
been tested. The results provide strong evidence of a positive relationship between this system
and incremental (3 = 0.468, p < 0.001) and radical innovations (§ = 0.464, p < 0.001). This allows
us to accept the hypothesis put forward and to understand that this system constitutes a strong
dynamizer of product innovation in the company. Therefore, the results indicate that Standard
166,002:2021 should be considered as a subsystem or element of innovation systems theory,
since the norm facilitates the incremental and radical innovations to the organizations.

Thirdly, the results do not show a direct effect of the innovation management system on
operational performance in the model where mediation exists (§ = 0.095, p > 0.10). However, when
the model excludes the innovation variables and confronts the innovation management system
with the results directly, a clear positive effect does appear ( = 0.379, p < 0.001), although there is
a loss of explanation of the variance depending on it (going from an R of 0.227 to 0.156).

Finally, these data show the existence of a total mediation by innovation in the
relationship between the application of the Standard and the results. Consequently, it can be
stated that the Standard facilitates the improvement of performance indirectly through the
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Figure 2.
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proposed model
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Table 5.
Structural model

Path Empirical
Model relationships value  St-Dev T-value p-values LL UL  evidence
Main hypothesis
Hla: Incremental Prodt Innv — O. 0212 0116 1.836 0.033 0.022 0406 Yes
Performance
Hib: Radical Prodt Innv — O. 0270 0112 2415 0.008 0.068 0.433 Yes
Performance
H2a: SIMS — Incremental Prodt 0468 0075  6.262 0.000 0.363 0.608 Yes
Innv
H2b: SIMS — Radical Prodt Innv 0464 0067 6958 0.000 0.383 0.601 Yes
H3a: SIMS — O. Performance 0095 0121 0787 0216 —0.077 0318 No
Control variables
Age — Incremental Prodt Innv —-0.082 0062 1318 0.094 —0.181 0.025
Age — Radical Prodt Innv —0.063 0065 0979 0164 —0.166 0.046
Age — O. Performance 0071 0069  1.027 0152 —0.053 0.177
Size — Incremental Prodt Innv 0178 0.055  3.268 0.001 0.080 0.258
Size — Radical Prodt Innv 0069 0062 1115 0132 —0.043 0.163
Size — O. Performance 0060 0.069 0.866 0193 —0.056 0.170
Indirect effects
H3b: SIMS — Incremental Prodt 0125 0053 2363 0.009 0.035 0.210 Yes
Innv — O. Performance
H3c: SIMS — Radical Prodt Innv — 0099 0066 1497 0.067 0.010 0227 Yes
O. Performance
Unmediated model
SIMS — O. Performance 0379 0064 5956 0.000 0.345 0.551 Yes
Age — O. Performance 0108 0.060  1.792 0.037 0.003 0.199
Size — O. Performance 0031 0069 0453 0325 —0.086 0.141

Note(s): LL = Lower level confidence interval;, UL = Upper level confidence interval
Source(s): Authors’ own construction

development of incremental or radical product innovations. Table 5 shows the indirect effects
of SIMS on organizational performance through both incremental (3 = 0.195, p < 0.01) and
radical (8 = 0.099, p = 0.067) product innovation. These results indicate that hypothesis three
is fulfilled but this mediation occurs mainly through incremental product innovation, since
the mediating effect of radical innovation is weaker.

5. Discussion, implications, and conclusions
5.1 Discussion and implications
Product innovation PI is a fundamental element for companies immersed in dynamic
environments or turbulent markets that constantly need to incorporate improvements to their
products so that they do not quickly become obsolete. This is why innovation facilitates the
exploration of new competencies that ensure the future survival of the company and a
defence mechanism against competitors (Huesig and Endres, 2019). Therefore, it is important
that companies adopt innovative behaviour, to adapt to continuous changes that occur in
customer needs and force them to develop new and radical products to maintain their results
and their competitive position (Hervas-Oliver ef al., 2018; Bodlaj and Cater, 2019).

The literature on product innovation highlights its benefits for the organization. In many
companies, the ability to successfully develop new products is the key to maintaining
competitive advantage (Forés and Camisén, 2016; Popa et al., 2017). Many studies have found



positive evidence between firm performance and the outcome of product innovations (Zhou,
2006; Aragon-Correa et al, 2007; Oke, 2007; Sawatani, 2022) or have demonstrated the
positive effect of product innovation on performance (Roberts, 1999; Schulz, 2001; Oke, 2007;
Ledwith and O’'Dwyer, 2009; Calantone et al., 2010; Rosenbusch et al., 2011; Rubera and kirca,
2012). However, there are doubts about how this innovation process should be managed so
that the desired results are obtained (Shan ef al, 2016). In this sense, Mavroeidis and
Tarnawska (2017) and Mir et al. (2016) point out that efficient innovation can be managed
through SIMSs. These SIMSs are sets of standards designed to help organizations in the
complex process of innovation, systematize their activities and enhance efficiency of its
management. Thus, in recent years, the normative paradigm has changed with the
emergence of the first iterations of SIMSs in various countries such as Brazil, Colombia,
Denmark, France, Ireland, Spain or the United Kingdom, among others (Martinez-Costa et al.,
2019; Mir et al., 2016).

The UNE 166000 Standards pursue the objective of “guiding organizations in the
development, implementation and maintenance of a systematic framework for their R&D&I
management practices, all of which are integrated into an R&D&I management system’”.
According to this standard, companies must generate new ideas or products, but they must
also exploit those already developed products (sections 4.4.8.2 and 4.4.9). Therefore, the
standard indicates that organizations must generate radical and incremental product
innovations. In this sense, Xie ef al. (2016) believe that efforts to standardize innovation lead to
develop incremental and radical innovations, among others. This empirical study has been
based on these assumptions, with the aim of analyzing whether the management system
suggested with the application of the UNE 166002 Standard contributes to explaining the
development of the different types of innovation and the results in the company.

The results obtained have important theoretical and managerial implications. First, this
study indicates that both incremental and radical product innovation influence firm
performance. Therefore, managers must know that radical and incremental product
innovation may improve the company’s operational performance. Second, and the most direct
implication of this study, is that those companies that are committed to the development of
innovations should seriously consider the application of the principles incorporated in
Standard 166,002:2021, as an instrument that improves the results of innovation in the
organization. Since this SIMS promotes both types of innovations, it improves results directly
and indirectly through these product innovations. In this way, managers committed to
innovation should know that this standard may provide them a guide that standardizes and
facilitates the innovative process. Besides, if they want to improve their results through
product innovations using this SIMS, the most appropriate innovations for this are the
incremental ones.

Thirdly, the important role of AENOR as the institution that has developed this standard
should be highlighted. Norm that could be included in studies that use the theory of
innovation systems. Managers interested in innovation should be familiar with this
institution and the standards it has created.

Finally, given the characteristics of the sample, Spanish international manufacturing
organizations that operate in many markets, it is possible that the results of this study can be
extrapolated to other countries.

5.2 Conclusions, limitations, and future research

This research reveals the importance of Standard 166,002:2021 and incremental and radical
product innovations. Firstly, the findings show that the development of innovations is a clear
dynamizer of the company’s operating results, which configures innovation as a source of
competitive advantages. These results are supported by both incremental and radical
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product innovations and, therefore, open up different ways to improve the company’s
profitability. This finding is consistent with other previous studies. For example, Bhaskaran
(2006) points out that incremental product innovations offer competitive advantages to small
and medium size companies, and these can be adopted rapidly and increase profitability and
sales. Other authors consider that these innovations are more predictable in terms of
outcomes (Slater ef al., 2014), minimizes costs (Wu ef al., 2019) and are the main source of
income for many companies (Leifer et al., 2000; Sorescu et al., 2008; Oerlemans et al., 2022).
Besides, radical product innovations allow firms to earn monopoly profit, a competitive
advantage and expand into new markets (Leifer ef al., 2000; Coccia, 2017).

Secondly, the Standard 166,002:2021 becomes a strong driver for both types of innovation.
This means that the application of the principles suggested in the Standard has a global
influence on innovation, both in the case of small improvements in the company’s products
and in the development of more profound changes that break with the existing trend. The
study of Martinez-Costa ef al. (2019) confirms the effectiveness of a SIMS base on the UNE
166002:2014 standard on the development of product innovations, but not on the radical and
incremental innovation of products. In fact, the UNE 166002:2021 standard indicates in its
sections 4.4.8.2 and 4.4.9 that organizations must generate new ideas or products and they
must also exploit those already developed products. Moreover, according to Zoo et al. (2017)
this SIMS supplies information for innovation, accelerates the diffusion of innovation, and
reduces risks and the time needed to market innovation. In this sense, Mir and Casadesus
(2011b) point out that the UNE 166002:2006 standard allows better planning, documentation,
management and monitoring of R&D&I projects, increases the product innovation capacity
(Kim and Hwang, 2014). Also, many studies consider that efforts to standardize innovation
lead to different types of innovation, among them radical and incremental products
novation (Narayanana and Chen, 2012; Viardot, 2010; Viardot et al., 2016).

Thirdly, an indirect benefit of the application of the Standard has been found. In this case,
although it does not have a direct impact on the results, when using the full proposed model,
the advantages of implementing the Standard on the creation of new products that will
ultimately improve the company’s performance are clear. In fact, SIMS has an indirect effect
on organizational performance mainly through incremental product innovation, since the
mediating effect of radical innovation is weaker.

Moreover, when the model excludes the innovation variables and confronts the innovation
management system with the results directly, a clear positive effect does appear. This result is
consistent with some previous research that has highlighted the importance of standardization
to improve BP (Featherston et al., 2016; Mir et al., 2016; Caetano, 2017; Naidoo, 2020).

Finally, these results reveal the importance of this standard, so researchers should include
it when proposing models to study innovation from the point of view of innovation systems
theory.

The study is not without limitations. Firstly, the survey is addressed to the company’s
operations manager. Although this manager has a comprehensive view of this area of the
company, biases may arise from the point of view of the existence of a single source of
information or biased toward his or her field. Secondly, the instrument used to measure the
Standard was a series of questions that would never capture all the richness of the practices
that an in-depth analysis would entail, although they do provide a clear picture of the
principles followed by the company. Finally, the sample used is cross-sectional, whereas
innovation management implies a broad implementation process, while the principles
suggested in the Standard require continuous implementation.

For this reason, the following lines are proposed for future research. Firstly, longitudinal
studies should be carried out in order to analyze the changes in the practices adopted by the
company as a result of the Standard, the process of developing innovations and their results.
Secondly, it would be appropriate to send the questionnaire to different sources within the



same organization, i.e. different managers from different areas of the company. Finally, it
would be convenient to include different variables that could help to understand how the
complementarities derived from the joint application of the different types of innovation
influence the results, but at the same time conditioned by contextual variables that may act as
moderators in this relationship.
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