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SUMMARY 

 

In an increasingly competitive world driven by fast changes, where resources 
are limited and where stakeholders are more and more demanding, societies, 
from individuals to companies and governments, are challenged to pursue 
sustainable development. This matter has led to the discussion about how 
organizations manage to innovate in a way that they meet with the 
requirements of several stakeholders effectively. Although this topic has 
increasingly caught the attention of scholars and practitioners, there are still 
major gaps regarding the best managerial practices that promote innovation 
within a sustainability-oriented framework. Amongst the most recently 
discussed practices, researchers have identified a potential opportunity in the 
way companies manage their systems. Therefore, this thesis aims to 
contribute to this research gap by relating two managerial practices in pursue 
of sustainability, namely, an effective way of managing systems and 
innovation. 

Management systems (MSs) describe the procedures that organizations use 
in their operations to meet very specific requirements, including those related 
to quality, environmental, occupational health and safety, among others. 
Because each MS addresses the concerns of only a few stakeholders, their 
contribution to innovation and sustainability is often questioned among 
literature. As a result, companies might prefer integrating such MSs in a way 
that they could expand their vision of the different stakeholders. This might 
allow them to simultaneously save resources, eliminate bureaucracy, and 
attain innovation more smoothly. The integration of MSs (IMS) might also 
have the advantage of fostering a balanced priority amongst the goals 
proposed in each function-specific MS. As a result, companies that adopt 
IMS might be more prone to pursue corporate sustainability, which 
dimensions are contained, in a fragmented fashion, in each individual MS. 
Although researchers have acknowledged IMS as an innovative practice 
closely related to sustainability, the way in which it benefits innovation 
within this context remains one of the major research gaps in this field. This 
discussion is therefore one of the main topics analyzed in this work.  

Moreover, in a globalized world dominated by the creation of knowledge and 
the exploitation of information, companies no longer operate in closed 
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environments or just looking at the world from the inside-out. Instead, 
companies might choose adopting business models that allow them to be 
open to collaborations. This might implicate benefits not only in terms of 
sharing knowledge, but also of gaining new capabilities, being more efficient 
innovating and creating new ways of profiting such as licensing, patenting, 
among others. This brief description of one of the most relevant innovation 
trends in the worldwide context corresponds to the open innovation (OI) 
business model. The existing research about OI is very extensive and 
involves a wide range of fields, including its relationship with innovation, 
organizational and environmental performance. However, researchers are 
still debating how OI interacts with the inner management systems and how 
this relationship contributes to corporate sustainability. Therefore, the 
interaction between OI and IMS is further analyzed throughout this research. 

Grounded on the existing literature, this thesis develops specific hypothesis 
regarding the links between IMS, OI and innovation in pursue of 
sustainability, which are tested empirically in diverse samples obtained from 
European and Latin-American companies. Based on this evidence, it is found 
that the challenges to combine harmoniously the requirements of diverse 
business stakeholders and companies’ internal procedures seem to be heeded 
by IMS. More specifically, companies that attain high levels of IMS might 
improve their innovation capabilities, innovate more efficiently by using less 
resources and favor corporate sustainability in terms of economic, 
environmental and social benefits. Moreover, OI seems to have a relevant 
role in this context, in particular concerning the new capabilities that it brings 
to open companies. Finally, this thesis intends to provide practitioners and 
researchers with new insights to manage diverse MSs and innovate in the 
challenging pursue of sustainability. 
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CHAPTER 1. INTRODUCTION 
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1.1. From sustainable development to corporate sustainability 

In a threated world, not only business, but individuals, governments and 
societies are increasingly interested, and concerned, about the outlook of 
their future. In light of that reality, the United Nations World Commission on 
Environment and Development (WCED) first popularized the concept of 
sustainable development known as the Brundtland definition: ‘Sustainable 
development is development that meets the needs of the present generation 
without compromising the ability of future generations to meet their own 
needs’ (WCED, 1987). To this end, every level of society, from individuals 
to business, organizations and governments must share this vision (United 
Nations, 1992). 

From the dissemination of sustainable development, its consciousness among 
the world population has had tops and downs and now appears to be passing 
through an upward wave, especially since globalization emerged (Elkington, 
2006; Voegtlin and Scherer, 2017). The generalized attention given to 
sustainable development has led practitioners and scholars to develop diverse 
strategies to ensure its achievement both at the macro (see e.g., United 
Nations, 1992, 2017) and micro levels (see e.g., Lozano, 2012; Johnson and 
Schaltegger, 2016; Gianni et al., 2017a). 

Sustainable development is thus, a transversal concept and, as such, different 
aspects including the economic, social and environmental dimensions 
compose it. Such classification was coined by Elkington (1997), who named 
it the triple bottom line (TBL). According to the author, sustainable 
development is, therefore, the consequence of benefiting the TBL and to all 
business stakeholders. This implicates that sustainability is not –and cannot 
be– attained from the internal efforts done by isolated engaged organizations, 
but it depends ‘on the progress of entire concentrations of industry, complete 
value chains, and whole economies’ (Elkington, 1997). This requires 
constructing sustainable development from organizations, who ought to 
consider stakeholders (customers, employees, TBL campaigners, and others) 
as partners (Elkington, 1997). Thus, sustainability from the companies’ 
perspective is of particular interest to this work. 

The business approach to address sustainable development is termed the 
corporate sustainability (Johnson and Schaltegger, 2016). It is intended to 
integrate the economic, ecological and social aspects in an organizations’ 
short and long term planning (Dyllick and Hockerts, 2002). It also requires 
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addressing the companies’ systems as well as their stakeholders proactively 
(Lozano, 2012). 

Corporate sustainability has been commonly used as a concept equivalent (or 
at least related) to other ones such as corporate social responsibility (CSR) 
(Castka et al., 2004; Dahlsrud, 2008; Johnson and Schaltegger, 2016). Such 
interchangeable use of words is mainly attributed to the inclusion of the TBL 
dimensions in the CSR definition (Dahlsrud, 2008; European Comission, 
2011), whereas other authors refer to CSR to address solely social 
responsibility issues (Jørgensen et al., 2006; Baumgartner, 2014; Nunhes et 
al., 2016). In this study, the use of corporate sustainability and CSR will be 
distinguished, so sustainability will refer to the TBL (i.e., economic, 
environmental and social issues) and CSR exclusively to address social 
responsibility issues. 

According to Dahlsrud (2008), the sustainability approach to companies is 
composed of five dimensions. Namely; (1) the environmental, (2) social, (3) 
economic, (4) stakeholder and (5) voluntariness dimensions. Regarding the 
latter, the author clarifies that companies ought to adopt a sustainability-
oriented perspective beyond the accomplishment of laws or regulations. 
Hence the importance of proactivity rather than the fragile approach of just 
meeting requirements, standards (Lozano, 2012; Gianni et al., 2017a) or 
developing (often unreliable) sustainability reports (Moneva et al., 2006; 
Boiral, 2013). 

Moreover, ever since businesses exist, they have always had social, 
environmental and economic impacts, been concerned with stakeholders 
(customers, owners, shareholders), been auto-governed (voluntarily opted to 
implement new practices), and dealt with regulations (Dahlsrud, 2008). 
Therefore, although corporate sustainability is not new to organizations, the 
real challenge lays on how to include all these dimensions when developing 
business strategy (Dahlsrud, 2008; Baumgartner and Ebner, 2010). 

The corporate sustainability strategy integrates the social and environmental 
dimensions into the strategic management process of a company 
(Baumgartner and Ebner, 2010). This strategy determines business’ practices 
at more operational levels and, therefore, it is reflected on innovation (Asif 
et al., 2013; Boons et al., 2013; Baumgartner, 2014) and continuous 
improvement practices implemented across all the corporate functions (Asif 
et al., 2013; Baumgartner, 2014). Thus, companies should innovate 
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effectively to maximize the value of meeting sustainability demands, making 
it necessary to have well-structured management systems (MSs) to meet this 
challenge (Wagner, 2007a). 

Therefore, companies with a more mature profile of sustainability, reflect 
these strategies on innovation and technology regarding both processes and 
products, collaboration, and continuous improvement practices in all areas 
including environmental, health and safety and corporate social 
responsibility (Wagner, 2007a; Baumgartner and Ebner, 2010). Such 
practices, which are comprehended under the lead of MSs, provide 
companies of the managerial support to attain corporate sustainability 
(Wagner, 2007a; Baumgartner and Ebner, 2010; Baumgartner, 2014; 
Mustapha et al., 2017). 

Thus, the aim of this thesis is to relate MSs and innovation with the final 
–and common– objective of reaching sustainability.  

 

1.2. The role of innovation in corporate sustainability 

Innovation has been widely acknowledged as a necessary element to attain 
corporate sustainability (Elkington, 2006; Asif et al., 2013; Boons et al., 
2013; Baumgartner, 2014). However, how to incorporate the TBL 
dimensions into the innovation dynamics of companies remains scarcely 
researched (Longoni and Cagliano, 2016). Thus, to analyze the role of 
innovation in corporate sustainability, firstly a brief introduction of the 
relevant concepts used in the innovation literature is presented.  

 

1.2.1. A brief introduction to innovation  

According to the Oslo Manual, innovation is ‘the implementation of a new 
or significantly improved product (good or service), or process, a new 
marketing method, or a new organizational method in business practices, 
workplace organization or external relations’ (OECD, 2005). Thus, 
innovation can be classified in different categories according to their 
technological or organizational purposes, as follows (OECD, 2005): 

• Product innovation: the market introduction of a new or significantly 
improved good or service. 
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• Process innovation: the implementation of a new or significantly 
improved production process, distribution method, or supporting activity 
(techniques, equipment and/or software). 

• Organizational innovation: the implementation of a new organizational 
method in the enterprise’s business practices, workplace organization or 
external relations. 

• Marketing innovation: the implementation of a new marketing method or 
strategy. 

It is worth noticing that the OECD (2005) distinguishes between new and 
significantly improved product and process innovations. This is because the 
literature differentiates between radical and incremental innovations 
(Prajogo and Sohal, 2001; OECD, 2005; Bernardo, 2014): 

• Radical innovations are new products or processes that create a 
significant impact on the market, causing major disruptive changes. 

• Incremental innovations present progressive advances in the process of 
change of the existing characteristics and costs of products and processes. 

 

1.2.2. Innovation and sustainability 

The literature relating innovation and sustainability is very extensive and has 
led researchers to develop various comprehensive literature reviews, the most 
relevant are summarized in Table 1.  

As it can be evidenced from this table, most researchers agree that innovation 
is aligned with corporate sustainability. To this end, business must practice a 
sustainability management business approach to attain sustainable 
innovations (Kennedy et al., 2017). However, there are still major gaps 
regarding the managerial practices that promote sustainability through 
innovation (Pacheco et al., 2017; Xavier et al., 2017).
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Table 1. Innovation and sustainability literature reviews 
Reference Findings related to innovation and sustainability 
del Brío and 
Junquera 
(2003) 

Determinants of sustainable innovations: financial and human 
resources, organizational structure, management style, EMSs, 
manufacturing activity, technological approach, innovative 
capacity, and external cooperation. 

Walker et al. 
(2008) 

Drivers of sustainable innovation: voluntary engagement, 
stakeholders, collaboration, legislation, resources, motivation, 
and knowledge. Barriers: Business characteristics, resource 
availability and the owner-manager’s personal motivation, and 
knowledge about sustainable innovation. 

Adams et al. 
(2016) 

Three stages to achieve sustainability, i) Operational optimization 
through incremental innovation, ii) organizational transformation 
towards new market opportunities and iii) systems building 
though radical innovations towards societal change, so the 
sustainability approach extends beyond the firm boundaries. 

Klewitz and 
Hansen 
(2014) 

Sustainability-rooted companies integrate the economic, 
environmental and social aspects from the core business strategy. 
They perform radical innovations and interact intensively with 
external organizations. 

Hojnik and 
Ruzzier 
(2016) 

The most critical factors to sustainable innovation are regulations 
and market pull. Other factors that also drive process, product and 
organizational innovations are MSs and cost savings. 

Bonzanini 
Bossle et al. 
(2016) 

Sustainable innovation is driven by both internal and external 
factors. Internal factors include efficiency, certifications, EMS, 
human resources, environmental capability. External factors 
include regulatory pressures, normative pressures, cooperation 
and technology. These innovations increase companies’ 
performance. 

Pacheco et al. 
(2017) 

Critical determinants of sustainable innovation: Governmental 
policy; Availability of resources (people, technology, 
knowledge); Strategic relevance of sustainable innovation; 
Technological advisory; Innovation methods; Organizational 
structure and management support; Supplier and customer 
relations; R&D department focused on sustainability; 
Cooperation and partnership; Reputation, brand image and profit 
margin.  
Gaps: best practices for sustainable innovation; systems for 
effective cooperation in sustainable innovation 



 7 

Reference Findings related to innovation and sustainability 
Xavier et al. 
(2017) 

Identified gaps mainly related to the organizational practices that 
foster sustainable innovations, as well as the need to further study 
the social aspects of sustainability. 

Kennedy et 
al. (2017) 

A sustainability management strategy is required as a starting 
condition to harness the benefits of external collaborations and 
create value through sustainable innovation. 

Behnam et al. 
(2018) 

Innovations aimed at developing sustainable products can rely on 
established capabilities resulting of external cooperation. In this 
regard, all key actors should develop innovation capabilities or 
build a collaborative capability 

Watson et al. 
(2018) 

Engaging stakeholders to attain sustainable innovations has seven 
main benefits regarding the Environmental performance; 
Financial performance; Competitive advantage; Reputation; Risk 
management; Legitimacy; Employee brand. Gaps: Strategies to 
harmonize the needs of diverse stakeholders; How organizational 
systematically learn and embed external knowledge towards 
sustainable innovation. 

Source: Own elaboration. 

 

The sustainability-oriented literature emphasizes the need of collaborating 
closely and actively various partners (suppliers, R&D institutions, 
universities, among others) to really understand their needs, maximize the 
shared value of all the stakeholders and create innovative products and 
technologies in pursue of corporate sustainability (Baumgartner and Ebner, 
2010; European Comission, 2011).  This need has also been pointed out in 
the literature relating both innovation and sustainability as pointed out in 
Table 1 (Walker and Preuss, 2008; Klewitz and Hansen, 2014; Bonzanini 
Bossle et al., 2016; Pacheco et al., 2017). 

From the viewpoint of innovation, the involvement of external parties in the 
innovative process is studied in the Open Innovation (OI) literature. The use 
of the term OI was first coined by Chesbrough (2003). Conscious with the 
need of embracing an external cooperation model in a complex world, the 
author defined OI as ‘a paradigm that assumes that firms can and should use 
external ideas as well as internal ideas, and internal and external paths to 
market, as the firms look to advance their technology’ (Chesbrough, 2003). 
Thus, OI emerged as a model that promotes new ways to use outer knowledge 
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and technologies, namely optimizing the resources used to innovate and 
creating new products that can be commercialized externally (Chesbrough, 
2003, 2007). Since then, a very extensive literature has emerged and covered 
the process of externally sourcing innovation, but with still major gaps on 
how such innovation is integrated and related to other managerial practices 
in pursue of corporate sustainability (West and Bogers, 2014; Kennedy et al., 
2017; Xavier et al., 2017; Behnam et al., 2018; Watson et al., 2018). 

 

1.3. Management systems and sustainability 

Various authors have identified MSs as a driver of innovation and 
sustainability (del Brío and Junquera, 2003; Bonzanini Bossle et al., 2016; 
Hojnik and Ruzzier, 2016; Pacheco et al., 2017). This is because they provide 
companies with a strategic sense to the routines and procedures of their daily 
operations and aim to improve them continuously (see e.g., Robson et al., 
2007; Sampaio et al., 2009; Tarí et al., 2012; Heras-Saizarbitoria and Boiral, 
2013; ISO, 2018a). Thus, companies could certify their MSs to assure the 
accomplishment of the procedures demanded by stakeholders through the 
periodical external auditing carried out by independent bodies (Power, 1997; 
ISO, 2018b). 

Thus, the International Organization for Standardization (ISO) defines MSs 
as ‘the way in which an organization manages the inter-related parts of its 
business in order to achieve its objectives. These objectives can relate to a 
number of different topics, including product or service quality, operational 
efficiency, environmental performance, health and safety in the workplace 
and many more’ (ISO, 2018a).  

Regardless of whether MSs are certified or not, their objectives seem to be 
in line with those of sustainability. It is worth noticing that the MSs’ 
objectives are focused on specific different topics, so they are commonly 
referred to as function-specific MSs (Karapetrovic, 2002; To et al., 2012; 
Bernardo et al., 2015; Gianni et al., 2017b).  According their objective, MSs 
are classified as quality (QMS), environmental (EMS), occupational health 
and safety (OHSMS), among others (Jørgensen et al., 2006).  

Implementing function-specific MSs might have some benefits as discussed 
in the relevant bibliometric studies focused on QMSs (Sampaio et al., 2009), 
EMSs (Ferenhof et al., 2014),  QMSs & EMSs (Tarí et al., 2012; Heras-
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Saizarbitoria and Boiral, 2013) and OHSMSs (Robson et al., 2007). 
According to these studies, MSs meet with the stakeholders dimension of 
sustainability (Dahlsrud, 2008), because they enhance the relationships with 
them. However, the voluntariness dimension seems not to be clearly 
accomplished, particularly when companies adopt MSs just to accomplish an 
external requirement with little regard for their underlying principles (Boiral 
and Gendron, 2011). 

As shown in Table 2, the function-specific MSs seem to be positively related 
to corporate sustainability. Nonetheless, their most relevant limitation lays 
on the fact that a function-specific MSs cannot cover all the sustainability 
dimensions since they are too narrow and focus only on specific kinds of 
issues (Esquer-Peralta et al., 2008). Thus, implementing a function-specific 
MS appears not to be enough to attain corporate sustainability (Darnall et al., 
2008b). Table 2 that each MS contributes to addressing specific aspects of 
sustainability, which is in good agreement with the previous arguments. For 
this reason, organizations that aim to implement sustainability best practices 
might require adopting more than one MS, harness their synergies and 
integrate them (Mustapha et al., 2017) . 

The integration of MSs (IMS) intends to unify several function-specific MSs 
(Jørgensen et al., 2006) into one and more efficient ‘system of systems’ 
(Karapetrovic and Willborn, 1998b). This allows organizations to be 
simultaneously coherent and consistent in satisfying all stakeholders, both 
internal and external, in an optimal way (Salomone, 2008; Rebelo et al., 
2016). Thus, by collaborating with stakeholders and attending their needs 
both equally and voluntarily, IMS has been acknowledged as a relevant 
sustainable management approach (Jørgensen, 2008; Rebelo et al., 2016; 
Siva et al., 2016; Gianni et al., 2017a; Mustapha et al., 2017). 
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Table 2. Literature reviews’ results regarding QMS, EMS, OHSMS classified 
by their corporate sustainability dimensions 
MS Economic Environmental Social 

QMS (+) Quality, 
(+) Lower costs 

- - 

EMS (+) High market value 
of new products 

(+) Environmental 
performance 
(+) Efficient use of 
resources 
(+) Facilitates 
impact mitigation 
(+) Environmental 
sustainability in the 
middle term 
(+) Fosters the 
development of 
sustainable product 
innovation 
(?) The effects can 
be different among 
countries 

(+) Fosters ethical 
awareness 

QMS and EMS 
common 
benefits 

(+) Efficiency 
(+) Profitability 
(+) Increase of the 
Customer satisfaction 
(+) Better operational 
performance 
(+) Market share 

(?) Unclear casualty 
on firms’ financial 
performance 

- (+) Enhances the 
relationship with 
the staff 

OHSMS (+) Evidence of 
positive economic 
effects 
(+) Increased firms’ 
productivity 

- (+) Safety climate 

(+) positive relationships, (?) unclear relationship. 
Source: Based on Robson et al. (2007), Sampaio et al. (2009), Tarí et al. (2012), Heras-
Saizarbitoria and Boiral (2013) and Ferenhof et al. (2014). 
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The fact that IMS integrates the viewpoint of different MSs and attends the 
needs of several stakeholders tackles directly the ‘stakeholders’ and 
‘voluntariness’ dimensions of corporate sustainability (Dahlsrud, 2008). 
Unlike function specific MSs, IMS is not certifiable yet at the international 
level, so companies mostly adopt it voluntarily (Gianni et al., 2017a). 

Even IMS seems to be positively related to corporate sustainability, it is not 
a guarantee of sustainability mainly because this positive relationship largely 
depends on the level of IMS (Jørgensen, 2008). Otherwise, companies could 
abandon IMS (Gianni and Gotzamani, 2015) and could therefore stray from 
this sustainability management approach. Moreover, the means by which 
IMS contributes to corporate sustainability has to be further developed since 
the empirical evidence is still in the early stages (Nunhes et al., 2016; Siva et 
al., 2016; Gianni et al., 2017a). 

Regarding the level of IMS, different taxonomic approaches have been 
proposed in the recent literature. Some of the most relevant approaches 
according to Abad et al. (2014)  are summarized in Table 3 (see Bernardo et 
al., 2009 and Abad et al., 2014 for a more complete view of the IMS-level 
taxonomic proposals). Most studies agree that the level of IMS across the 
organizations is determined by the importance given to MSs at the strategical 
level. However, although the proposals to determine the level of IMS are very 
complete and precise, most have the limitation that are based on standardized 
MSs (such as ISO 9001, ISO 14001, OHSAS 18001, among others). This 
restricts the application of results to certified organizations despite the lack 
of an international IMS certification (Gianni et al., 2017a). Moreover, most 
of these approaches require an in-depth knowledge of companies or self-
reported levels of IMS, which limits the possibilities of performing empirical 
studies based on larger samples, using objective measurements (e.g., existing 
records) or relating IMS to other concepts such as innovation and 
sustainability.  

Hence, the first specific objective of this study is stated as follows: 

 

Specific objective 1: To develop a measurement for the level of IMS 
that can be applied to certified and non-certified MSs, based on the 
importance given to MSs at the strategical level. 
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Table 3. Relevant taxonomic proposals of IMS level 
Author (year) MSs  Taxonomic proposal 
Beckmerhagen 
et al. (2003) 

QMS: ISO 9001 
EMS: ISO 14001 
OHSMS: 
BS8800 

- Harmonize MSs from the top 
management to the bottom. 

- Cooperation of documentation. 
- Amalgamation of MSs. 

Karapetrovic 
(2003) 

QMS: ISO 9001 
EMS: ISO 14001 
OHSMS: 
OHSAS 18001 

- Partial: collaboration, alignment of 
objectives, processes and resources. 

- Full integration: complete amalgamation 
to a single multipurpose IMS. 

Jørgensen et 
al. (2006) 

QMS: ISO 9001 
EMS: ISO 14001 
OHSMS: 
OHSAS 18001 
CSR: SA 8000 
 

- Correspondence between standards: 
avoid bureaucracy, duplication of work 
tasks, and confusion between them. 

- Generic coordination: integrate policy, 
planning, implementation, control and 
common objectives. 

- Strategic and inherent integration: focus 
on sustainability. 

Bernardo et al. 
(2009) 

QMS: ISO 9001 
EMS: ISO 14001 
OHSMS: 
OHSAS 18001 
 

Total, partial and no integration regarding: 
- Human resources: top management, 

functional and shop-floor. 
- Goals and procedures: goals are the first 

aspect to integrate. 
- Processes: documents, auditing. 

Abad et al. 
(2014) 

QMS: ISO 9001 
EMS: ISO 14001 
OHSMS: 
OHSAS 18001 

- Documental harmonization. 
- Partial integration: documentation 

structure and one or two of the 
components (support, strategic and audit 
processes processes) of the process map. 

- Full integration: documentation structure 
and the three components of the process 
map are fully integrated. Considers the 
strategic orientation of the organization. 

Source: Adapted from Abad et al. (2014). 

 

1.4. The integration of management systems and innovation  

In respect of the relationship between IMS and sustainability, Nunhes et al. 
(2016) and Siva et al. (2016) found an emerging research gap devoted to 
understand this relationship. Interestingly, most studies focused on this topic 
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present some relevant reference to innovation, which is also a major research 
gap identified in the IMS literature (Nunhes et al., 2016). As summarized in 
Table 4, even if both IMS and innovation seem to interact in pursue of 
sustainability, scarce research has been done to relate them explicitly in 
pursue of sustainability. 

 

Table 4. References to innovation in sustainability-oriented IMS studies 
Author (year) Reference to innovation 

Kurdve et al. (2014) Identified that continuous improvement and 
innovation are important to create value in 
customers’ operations. 

Savino and Batbaatar 
(2015) 

Found that innovation is an important factor to 
increase the organizations’ operational performance. 

Holm et al. (2015) Identified the need of further researching into 
innovation  

Witjes et al. (2016) Discussed that innovation could be the power of 
more sustainable development especially to small 
and medium enterprises (SMEs). 

Rebelo et al. (2016) Discussed that value creation in organizations 
depends on the ability to potentiate the continuous 
improvement and innovation of products and 
processes. 

Gianni et al. (2017a) Concluded that IMS and corporate sustainability 
share innovation commonalities such as the 
structure, innovative skills and dynamic capabilities. 
However, the innovation perspective needs further 
exploration. 

Mustapha et al. (2017) Identified innovation as an indicator for 
organizations to evaluate their sustainability 
performance. 

Source: Own elaboration. 
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1.4.1. The type of relationship between management systems and innovation 

Given the strategical importance of innovation to sustainable development 
(Elkington, 2006; Asif et al., 2013; Boons et al., 2013; Baumgartner, 2014), 
it is not surprising to find that, since the onset of the IMS literature, 
innovation has been relevant to the discussions of most studies.  

Wilkinson and Dale (1999) argued that, as MS standards introduce new 
requirements, they quickly become part of what stakeholders consider as 
‘good enough’, so this ‘conformance’ level could hinder innovation. In the 
basis of this still very valid argument, scholars have not arrived to a 
unanimous agreement of whether function-specific MSs have any influence 
on innovation (Matias and Coelho, 2011; Palm et al., 2016). 

The discussion is open-ended regardless of the type of MS. Some studies 
report a positive relationship (Perdomo-Ortiz et al., 2006; Kim et al., 2012; 
Mir et al., 2016); others suggest that it depends on other factors such as the 
culture (Moreno-Luzon et al., 2013), the leadership support (Prajogo and 
Sohal, 2004; Hoang et al., 2006), the firms’ openness (Hoang et al., 2006), 
the type of innovation (Wagner, 2008) or the diffusion of MSs across 
organizations (Prajogo et al., 2014). Finally, there are others that cannot 
conclude whether this relationship is significant (Ziegler and Seijas 
Nogareda, 2009), or that even claim that MSs can be detrimental to 
innovation (Prajogo and Sohal, 2001). 

Therefore, function-specific MSs seem to be far from being recognized as 
innovation boosters. Despite this lack of agreement, scholars seem to concur 
that IMS might be positively related to innovation (Wagner, 2007a; Matias 
and Coelho, 2011; Castillo-Rojas et al., 2012; Simon and Petnji Yaya, 2012; 
Bernardo, 2014; Simon et al., 2014; Palm et al., 2016). Thus, this research 
will be focused on studying the relationship between IMS an innovation. 

 

1.4.2. Relating management systems integration and innovation 

In the beginnings of the IMS literature, Wilkinson and Dale (1999) suggested 
that a common management structure has to be introduced to foster 
continuous improvement in an integrated manner, which would be beneficial 
to innovation. In other words, it can be discussed that changes within the 
organization are required in order to have an integrated vision of the 
stakeholders’ requirements and then focus on attaining innovation.  
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Since organizations have to change their current way of managing their 
internal systems in order to integrate them, Bernardo (2014) classified IMS 
as an internal, incremental and organizational innovation. According to the 
proposed theoretical model, companies with higher levels of IMS should 
have a better innovation management performance in terms of new 
products/processes, new capabilities, integration benefits and firm 
performance; such relationships are moderated by market turbulence. 

Although the previous arguments are well stablished at the theoretical level, 
scarce empirical research has tested those relationships, so it remains a major 
research gap in the IMS and sustainability literature according to Nunhes et 
al. (2016).  

Some of the few empirical studies relating both IMS and innovation have 
generally found a positive relationship as summarized in Table 5. As it can 
be evidenced from this table, the existing literature has still some gaps that 
need to be addressed. Firstly, most research is based on certified companies 
so non-certified companies remain scarcely researched. Secondly, Castillo-
Rojas et al. (2012) considered innovation as a general concept without 
distinguishing the type of innovation. The authors also included the effects 
of adopting multiple MSs as a barrier to innovate into a single construct, so 
the effects of IMS on innovation remain unclarified.  Finally, Simon and 
Penti Yaya (2012) and Simon et al. (2014) omitted the effects of IMS on 
product innovation. 

Another limitation of most previous studies is that they have mostly 
neglected the role of OI, despite its relevance to innovation and sustainability 
(Behnam et al., 2018; Watson et al., 2018). According to those studies, OI 
might strengthen the links between partners and increase process and product 
innovation capabilities (Hung and Chou, 2013; Huang et al., 2018). 
Consequently, OI seems to be a proper manner to deal with the moderating 
effect of market turbulence (Bernardo, 2014). Nonetheless scarce literature 
has analyzed the moderating effect of OI in these relationships, so the 
mechanisms for companies to embed the external knowledge towards 
innovation within a sustainability framework is still a gap in the existing 
literature (Watson et al., 2018).  

 



 16 

Table 5. Studies relating empirically IMS and innovation 
Author (year) – 

Country (sample) 
Main findings related to 

IMS and innovation Main limitations 

Castillo-Rojas et al. 
(2012) 
Spain (254 ISO-
certified companies) 

Firm adopting multiple MS 
standards to improve their 
performance do not see them 
as a barrier to innovate. 
Otherwise, they do. 

The level of IMS is not 
studied. 
The definition of multiple 
MSs as a barrier to 
innovation is considered 
in one construct.  

Simon and Petnji 
Yaya (2012) 
Spain (176 ISO-
certified companies) 

IMS has a positive influence 
on organizational and 
marketing innovations 

Product innovations are 
not studied. 

Simon et al. (2014) 
Spain (176 ISO-
certified companies) 

IMS level of documentation 
and human resources 
promote innovation, unlike 
procedures integration. 

Product innovations are 
not studied. 

Source: Own elaboration. 

 

Thus, the second specific objective is stated as follows: 
 

Specific objective 2: To study empirically whether IMS fosters 
process and product innovation capabilities, considering the 
moderating role of open innovation. 
 

Through this specific objective, the dimensions of new products/processes 
and new capabilities of the innovation management performance (Bernardo, 
2014) will be analyzed. 

 

1.4.3. Management systems integration and innovation: integration benefits 
and firm performance  

IMS has a wide range of benefits since it not only improves the way MSs are 
managed, but also the operations efficiency and decision-making, the 
consumption of resources, better internal organization, better products and 
processes, better customer satisfaction (Santos et al., 2011; Simon et al., 
2012; Olaru et al., 2014; Nunhes et al., 2017), among others (Sampaio et al., 
2012a; Abad et al., 2014; Dahlin and Isaksson, 2017). According to the 
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existing literature, scholars appear to agree that IMS provide of additional 
efficiency to the general management of resources across organizations 
(Wagner, 2007a; Simon and Douglas, 2013; Siva et al., 2016). This might be 
due to the fact that IMS is considered one specific type of organizational 
innovation (Jørgensen et al., 2006; Salomone, 2008; Bernardo, 2014). 

Following the main thread of this study, once the second specific objective 
is empirically tested, one might suspect that the IMS benefits related to the 
better use of resources and increased efficiency (Wagner, 2007a; Simon et 
al., 2012; Simon and Douglas, 2013; Siva et al., 2016) can also be related to 
the innovation management (Bernardo, 2014) by increasing the innovation 
efficiency (Bonzanini Bossle et al., 2016). Nonetheless, such a relationship 
has been scarcely reported among the existing literature. 
It is also worth noticing that OI aims to take advantage of the external 
knowledge to improve the internal knowledge base (Laursen and Salter, 
2006) in order to obtain more innovation benefits using less resources 
(Chesbrough, 2007; Geum et al., 2013). Thus, OI should be included in the 
analysis of increasing innovation efficiency and compared to what IMS can 
contribute to this end, as stated in the specific objective 3: 
 

Specific objective 3: To study empirically whether innovation 
efficiency can be boosted by the integration of management systems 
and open innovation. 
 

Several studies have analyzed the effects of innovation efficiency on firm 
performance. In this line, it has been reported that companies innovating 
more efficiently improve their performance since they use less resources to 
innovate and create more outputs compared to their other market peers (Cruz-
Cázares et al., 2013; Wang et al., 2016a).  

Moreover, OI has a relevant role in this relationship as it is aimed to exploit 
innovation outputs faster than closed companies (i.e., those that do not 
collaborate with external organizations) in markets with high development 
costs and shorter life cycles (Chesbrough, 2007). As a result, OI seems to 
moderate the relationship between innovation efficiency and firm 
performance, but the empirical evidence on this subject remains scarcely 
researched (Kennedy et al., 2017; Watson et al., 2018). Thus, the specific 
objective 4 is stated as follows: 
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Specific objective 4: To study empirically whether innovation 
efficiency leads to an increased firm performance, considering the 
moderating role of open innovation. 
 

By testing empirically the specific objectives 2 through 4, this thesis will 
provide empirical evidence of some of the most relevant relationships 
proposed in Bernardo (2014), which remains a major research gap according 
to the specialized literature (Nunhes et al., 2016). This part is thus, more 
related to the economic benefits of IMS and innovation as it will provide 
empirical evidence regarding the innovation capabilities, the proficiency of 
companies to innovate efficiently optimizing these resources and firm 
performance. 
 

1.4.4. Management systems integration and innovation: tackling the 
environmental and social dimensions of sustainability 

Sustainable innovations are aimed to benefit not only the environmental 
dimension of products and processes, but also their impacts on society 
(Kiefer et al., 2017; Xavier et al., 2017). To this end, companies have to 
innovate in the way they manage their organization (Hojnik and Ruzzier, 
2016; Lozano et al., 2016; Kiefer et al., 2017) and attempt to meet the needs 
of their stakeholders (Longoni and Cagliano, 2016; Behnam et al., 2018; 
Watson et al., 2018). Thus, IMS appears to have a relevant role to promote 
sustainable innovation since it promotes both, organizational innovation 
(Jørgensen et al., 2006; Salomone, 2008; Bernardo, 2014) and meeting the 
stakeholders’ requirements optimally (Salomone, 2008; Rebelo et al., 2016). 
As previously discussed, both IMS and innovation seem to be positively 
related. However, despite the fact that both had been acknowledged as 
sustainability promotors (Castka et al., 2004; Boons et al., 2013; Longoni 
and Cagliano, 2016; Gianni et al., 2017a; Kiefer et al., 2017), the empirical 
evidence regarding the role of IMS to attain sustainable innovation remains 
nearly anecdotic, and is still a major research gap in the innovation literature 
(Pacheco et al., 2017; Xavier et al., 2017).  
The research gaps regarding the relationships between IMS and innovation 
and that between IMS and sustainability (Nunhes et al., 2016) are also 
reflected in the lack of studies relating IMS and sustainable innovation 
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(Pacheco et al., 2017; Xavier et al., 2017). Thus, the fifth specific objective 
of this thesis is stated next: 
 

Specific objective 5: To explore empirically whether the integration 
of management systems fosters sustainable innovation. 
 

1.5. The adoption of multiple certifications and its effects on 
companies’ financial performance 

As it can be evidenced in most of the research into IMS, the adoption of 
multiple certifications is relevant to this topic. A very important number of 
relevant empirical studies have limited their samples to companies holding 
more than one certified MS (see e.g., Castka et al., 2004; Zeng et al., 2007; 
Salomone, 2008; Bernardo et al., 2009; Simon et al., 2014). Moreover, some 
authors have even considered that companies adopt an IMS approach just by 
holding more than one MS standard certification (Castillo-Rojas et al., 2012; 
Ramos et al., 2018). 

Despite the widely reported benefits of IMS (see e.g., Santos et al., 2011; 
Sampaio et al., 2012a; Abad et al., 2014; Dahlin and Isaksson, 2017; Nunhes 
et al., 2017), the financial benefits of certifying MSs remains in serious 
question (Robson et al., 2007; Sampaio et al., 2009; Heras-Saizarbitoria and 
Boiral, 2013; Bernardo et al., 2015; Nunhes et al., 2016). 

This generalized lack of consensus regarding the relationship between MS 
certifications and financial performance (FP) is mainly attributed to studies 
focused on function-specific MS standards (Sampaio et al., 2012b; Heras-
Saizarbitoria and Boiral, 2013). Only few recent studies have researched into 
the FP effects of adopting multiple certifications, mostly finding a positive 
relationship (Ferrón-Vílchez and Darnall, 2016; Wang et al., 2016b; Martí-
Ballester and Simon, 2017).  
Despite the relevant efforts of the existing literature to understand this 
relationship, most studies suffer of two limitations. Firstly, most have relied 
on perceptional measurements (e.g., surveys), which might lead to over-
valued or biased conclusions (see e.g., Häversjö, 2000; Corbett et al., 2005; 
Sharma, 2005; Sampaio et al., 2011b; Heras-Saizarbitoria and Boiral, 2013). 
Secondly, companies can decide to certify dynamically of different MSs 
according to their integration strategy (see e.g, Karapetrovic and Willborn, 



 20 

1998b; Labodová, 2004; Karapetrovic and Casadesús, 2009; Bernardo et al., 
2012; Ivanova et al., 2014). Although there is an increasing tendency of 
companies to adopt multiple MSs to meet with the requirements of more, and 
more demanding stakeholders (Boiral and Gendron, 2011; Fonseca et al., 
2017), scarce literature has considered this phenomenon when analyzing the 
effects of certifications of firms’ financial performance. Thus, the sixth 
specific objective is formulated as follows: 
 

Specific objective 6: To study empirically whether adopting multiple 
certifications dynamically fosters companies’ financial performance. 
 

This objective was accomplished during an international research stay in 
Portugal. Due to this reason, it is considered in a different section. 
Nonetheless, it is relevant to this thesis as it tackles directly a relevant 
research gap related to the economic dimension of corporate sustainability. 

 

1.6. Research overview 

In this section, firstly the structure of the next chapters is presented, followed 
by a model summarizing the main objectives. Finally, the intermediate 
contributions of this thesis and their relationship with it are described. 

1.6.1. Structure of the main-body chapters 

Chapters 2 through 5 are written in the format of four stand-alone scientific 
articles. Each chapter is aimed to meet some of the specific objectives of this 
thesis with the ultimate end of contributing to the corporate sustainability 
literature. This structure is summarized in Table 6.  

All chapters 2-5 are empirical research studies. Therefore, the development 
of the specific hypotheses, the description of the methodology used to select 
a population, select a sample and collect data, measure the concepts and the 
statistical support to accomplish the proposed objectives are detailed in each 
chapter. 
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Table 6. Thesis main-body structure 

Chapter Specific 
objective Studied research gaps Sustainability 

dimension 

2 (1) - IMS level measurement applied to 
certified and non-certified companies. 

Economic, 
Environmental 

and social 

(2) - IMS level à process and product 
innovation capabilities 

- OI as a moderator of this relationship. 

Economic 

3 (3) - IMS level à innovation efficiency 

- OI à innovation efficiency 

Economic 

(4) - Innovation efficiency à Firm 
performance 

- OI as a moderator of this relationship 

Economic 

4 (5) - IMS à sustainable innovation Environmental 
and social 

5 (6) - Dynamic adoption of multiple MS 
standards’ certifications à Firms’ 
financial performance 

Economic 

Source: Own elaboration. 

 

1.7. Thesis research model 

Figure 1 represents the research model of this thesis. It summarizes all its 
objectives to facilitate the reading and understanding of the studied 
relationships of this research. 
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Specific objectives (1) – (6) indicated in parentheses. 

Source: Own elaboration. 

Figure 1. Thesis research model 

 

1.8. Contributions derived from this thesis 

Table 7 shows the contributions that had been achieved throughout the 
development of this thesis. Such contributions are related to IMS, MSs, 
innovation and sustainability. Moreover, the relationship of these 
contributions with the chapters of this thesis are also summarized in Table 7. 

 
  

Level of 
IMS

Process/product  
innovation capabilities

Firm performanceOpen 
innovation

IMS Open innovation

Innovation efficiency

Innovation management 
performance

Sustainable innovation

Financial performanceMultiple 
certifications

C
orporate sustainability

(1)

(2)

(5)

(6)

InnovationIMS

Corporate sustainability

Social

Economic

Environ-
mental

GENERAL OBJECTIVE SPECIFIC OBJECTIVES

(4) 

(3)



 23 

Table 7. Contributions derived from this thesis 
Authors Title Type Status Publication 

details 
Relationship 

with this thesis 
Hernandez-
Vivanco, A., 
Domingues, P., 
Sampaio, P., 
Bernardo, M. and 
Cruz-Cázares, C. 

Do multiple 
certifications 
leverage 
financial 
performance? 

Journal article Submitted International 
Journal of 
Production 
Economics 

Chapter 5 

Hernandez-
Vivanco, A., 
Domingues, P., 
Sampaio, P., 
Bernardo, M. and 
Cruz-Cázares, C. 

Assessing the 
financial effects 
of adopting 
multiple 
certifications 

Conference Accepted on 
April 6, 
2018 

3rd ICQEM 
conference, 
Barcelona, July 
11-13, 2018 

Previous version 
of Chapter 5 

Hernandez-
Vivanco, A., 
Bernardo, M. and 
Cruz-Cázares, C. 

Sustainable 
innovation 
through 
management 
systems 
integration 

Journal article Submitted 
(under 
review, R1) 

Journal of 
Cleaner 
Production 

Chapter 4 

Hernandez-
Vivanco, A., 
Bernardo, M. and 
Cruz-Cázares, C. 

Integrating 
management 
systems in 
pursue of 
sustainability 

Conference Accepted on 
April 6, 
2018 

3rd ICQEM 
conference, 
Barcelona, July 
11-13, 2018 

Previous version 
of Chapter 4 

Cabecinhas, M., 
Domingues, P., 
Sampaio, P., 
Bernardo, M., 
Franceschini, F., 
Galetto, M., Gianni, 
M., Gotzamani, K., 
Mastrogiacomo, L. 
and Hernandez-
Vivanco, A. 

Integrated 
Management 
Systems 
Diffusion 
Models in South 
European 
Countries 

Journal article Accepted on 
January 30, 
2018 

International 
Journal of 
Quality & 
Reliability 
Management 

IMS contribution 

Hernandez-
Vivanco, A., Cruz-
Cázares, C. and 
Bernardo, M. 

Openness and 
management 
systems 
integration: 
pursuing 
innovation 
benefits 

Journal article Submitted 
(under 
review, R1) 

Journal of 
Engineering 
and 
Technology 
Management 

Chapter 3 
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Authors Title Type Status Publication 
details 

Relationship 
with this thesis 

Hernandez-
Vivanco, A., 
Bernardo, M. and 
Cruz-Cázares, C. 

Relating open 
innovation, 
innovation and 
management 
systems 
integration 

Journal article Published 
(Hernandez-
Vivanco et 
al., 2016a) 

Industrial 
Management 
and Data 
Systems, pp-
1540–1556 

Chapter 2 

Hernandez-
Vivanco, A., Cruz-
Cázares, C. and 
Bernardo, M. 

Quality 
Innovation, 
Innovation 
Quality and 
Integration of 
Management 
Systems for 
pursuing 
sustainability: 
An efficiency 
perspective 

Conference Published 
(Hernandez-
Vivanco et 
al., 2016b) 

19th QMOD 
Proceedings, 
pp. 1877–1882 

Previous version 
of Chapter 3 

Presas, P., 
Bernardo, M. and 
Hernandez-
Vivanco, A. 

Is the Biosphere 
certification 
increasing 
customers 
satisfaction in 
hotels? 

Conference Published 
(Presas et 
al., 2016) 

Proceedings 
book of the 2nd 
ICQEM, pp. 
291–307 

Sustainability- 
oriented MSs 

Cabecinhas, M., 
Domingues, P., 
Sampaio, P., 
Bernardo, M., 
Franceschini, F., 
Galetto, M., Gianni, 
M., Gotzamani, K., 
Mastrogiacomo, L. 
and Hernandez-
Vivanco, A. 

Integrated 
Management 
Systems 
Diffusion 
Models in South 
European 
Countries 

Conference Published 
(Cabecinhas 
et al., 2016) 

Proceedings 
book of the 2nd 
ICQEM, pp. 
729–749 

Previous version 
of Cabecinhas et 
al. (Accepted) 

Source: Own elaboration 
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CHAPTER 2. RELATING INNOVATION, OPEN INNOVATION 
AND MANAGEMENT SYSTEMS INTEGRATION1 

  

                                            
1 This chapter has been adapted from Hernandez-Vivanco et al. (2016a). 
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Abstract 

 

Purpose: The aim of this article is to analyze the impact of the level of 
Integration of Management Systems (IMS) over product and process 
Innovation Capabilities (IC), by considering the role of Open Innovation (OI) 
activities as a moderating effect of those relationships.  

 

Design/Methodology/Approach: A longitudinal empirical study was 
performed on an existing Spanish panel database that contains information 
related to innovation, where 9,765 companies were selected for the panel 
analysis. A logit approach with random effects was considered. 

 

Findings: The level of IMS positively influences process and product IC. 
Moreover, external cooperation, and using it a high extent not only positively 
moderate the effects of the level of IMS over process IC, but also of process 
over product IC, where it becomes indispensable for its effect to be positive. 
Finally, investing in external knowledge is a positive moderator of the effects 
of the level of IMS over both: process and product IC. 

 

Originality: This is one the first studies on empirically finding evidence of 
the impact of the level of IMS on process and product IC, and of the 
moderating effect of performing OI activities in order to achieve higher 
process and product IC through the IMS. 

 

Keywords: Level of Integration of Management Systems, Open Innovation, 
Process and product innovation capabilities. 
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2.1. Introduction 

When analyzing Management Systems (MSs), it has been broadly accepted 
to research on ISO 9001 as a Quality MS (QMS) and ISO 14001 as an 
Environmental MS (EMS) because of the great number of companies that 
have implemented it worldwide (ISO, 2017) and its traceability. Thereby, 
several studies have analyzed separately how each of them interact with 
process and product innovations.  

On the one hand when relating ISO 9001 and innovation, existing literature 
has generally considered it as a part of the Total Quality Management (TQM) 
continuous improvement process, where empirical evidence shows that 
process innovations can be achieved by the adoption of more efficient MSs 
through organizational overhauls (Petroni et al., 2003) and can even cause 
radical innovations when it has been able to achieve a cultural change 
(Moreno-Luzon et al., 2013). Furthermore, its implementation does not 
always affect innovativeness, because its success is closely related to other 
factors including the process and strategic management and how open the 
organization is (Hoang et al., 2006), which can also partially explain why in 
other studies innovation has not been found significantly influenced by the 
implementation of QMSs according to managers (Antunes et al., 2009). 

On the other hand, EMSs have been considered as a catalyzer for 
technological innovation activities (Radonjič and Tominc, 2006), and that its 
implementation can also have a positive influence on environmental product 
innovations even if it does not necessarily implicate the increment on patents 
(Wagner, 2007b). Moreover, the way of getting innovations is related to the 
level of adoption of the EMS and its structural innovations (Llach et al., 
2007) so that its adoption is not only an innovation itself but it also 
encourages for other innovations (Carruthers and Vanclay, 2012). 
Nonetheless, other studies have not been able to find a clear casualty of EMSs 
over process innovations (Ziegler and Seijas Nogareda, 2009), or on product 
innovations (Wagner, 2008). It has also been pointed out that the 
collaboration between companies among a Supply Chain when adopting 
EMSs is an important factor in order to get larger and wider innovations 
(Prajogo et al., 2014) because of the importance not only of internal but also 
of external knowledge in this process (Gavronski et al., 2012). 

The concept of Integration of Management Systems (IMS) has been defined 
as the joint management of function specific MSs such as QMS, EMS, 
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Occupational health and safety, Social Responsibility, among others 
(Jørgensen et al., 2006)  by means of a more effective and unique IMS 
(Beckmerhagen et al., 2003) by using common resources (Bernardo et al., 
2009). Hence, integrating QMSs (e.g., TQM or ISO 9001) and EMSs (e.g., 
ISO 14001) is the main focus of study of this investigation due to their high 
acceptance among companies (ISO, 2017) and literature (e.g., Karapetrovic 
and Willborn, 1998a; Jørgensen et al., 2006; Bernardo et al., 2009). 

Regarding the role of IMS on innovation, empirical evidence shows that 
integration characteristics are positively related to innovation and customer 
satisfaction, being both of them referred as the benefits of IMS. In this 
empirical research performed in Spanish companies, results, although 
exploratory, suggest that the IMS help enterprises to manage their MSs as 
well as to incorporate innovation as part of their systems (Simon and Petnji 
Yaya, 2012). From a different perspective relating IMS and innovation, the 
research carried out by Bernardo (2014) indicates that IMS can be classified 
as incremental, internal and organizational innovation, where integration 
aspects will determine the integration level, and that this in turn will implicate 
the innovation management performance which relationship is mediated by 
the market turbulence. 

Even if the tendency of studying the relationships between the MS or IMS 
and innovation has been more analyzed during the last years, literature 
analyzing the effects of the level of IMS on the process and product 
innovations is anecdotic, especially when introducing open innovation (OI) 
effects. Hence, there are still no concluding results when analyzing each of 
the MSs separately nor of IMS, so a better understanding is required on how 
the level of IMS can lead to improving process and product IC by also 
considering the role of OI. Consequently, the aim of this study is to try to fill 
this gap with empirical evidence from the Spanish market, grounded on the 
resource-based view (RBV). 

 

2.2. Theoretical framework 

Innovations have been classified as process, product, organizational and 
marketing innovations, depending on the field in which it is developed, 
which can also lead to having relationships between them (OECD, 2005). 
Moreover, the RBV supports the concept of the transformation of resources 
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into desirable outputs where capabilities are necessary to the creation of a 
competitive advantage – innovations – or superior performance (Cruz-
Cázares et al., 2013), so process and product Innovation Capabilities (IC) 
relationships are to be analyzed – although not how those IC are assembled 
– in the context of the IMS. 

When relating innovation and IMS, previous researches have classified it as 
an organizational innovation (Jørgensen et al., 2006; Salomone, 2008; 
Bernardo, 2014) because, since it implicates managing systems on a single 
but more efficient way, it is a new organizational method in the firm business 
practices as defined by the OECD (2005). However, its effects on process 
and product innovations have been scarcely tested empirically. 

From another angle, when relating the role of IMS on innovation, empirical 
evidence shows that the IMS benefits are positively related to innovation and 
customer satisfaction. Results, although exploratory, suggest that the IMS 
helps enterprises to manage their MSs as well as to incorporate innovation as 
part of their systems (Simon and Petnji Yaya, 2012). Additionally, the level 
of IMS can affect to the innovation management performance which could 
be evidenced by means of the benefits of the IMS, improved financial results, 
new processes and products and new capabilities and that moreover, this 
improvement would be affected by external market turbulence (Bernardo, 
2014). 

Furthermore, during the last years, ISO (2013) has reported to show a steady 
worldwide increase in certifications based on QMSs and EMSs and, since (i) 
the level of IMS can be measured from companies that have implemented at 
least two MSs, and (ii) the relationships between innovation and QMS and 
EMS have been mostly related from a function-specific MSs’ standpoint, the 
next subsections will be based on the existing literature for analyzing and 
developing hypotheses regarding the relationships of the level of IMS with 
process and product innovations as well as the role of open innovation. 

 

2.2.1. IMS and Process IC 

When considering merely organizational innovations, it has been found that 
they have a positive and significant influence on process IC (Camisón and 
Villar-López, 2014), so this section will analyze IMS as an organizational 
innovation  and its influence on process IC.  
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The adoption of more efficient MSs has been discussed to be the basis of 
improvements in productivity through important organizational overhauls 
that lead to the IC, which tendency has been found to be applied from the 
mid-80’s in the US with the use of practices such as the TQM (Petroni et al., 
2003). In this sense, the adoption of QMS has been classified as an 
organizational innovation in many researches (Petroni et al., 2003; Hoang et 
al., 2006; Moreno-Luzon et al., 2013) as well as related to the improvement 
of organizational performance (Prajogo and Sohal, 2004). 

Moreover, it has been studied that the adoption of QMSs such as ISO 9001 – 
which has been widely applied worldwide but with varied success – have a 
significant positive effect on process innovation performance, specially due 
to the restructuring and application of the internal customer (Terziovski and 
Guerrero, 2014). Nevertheless, QMSs and its practices are not always related 
to innovativeness. Indeed, process and strategic management are some of the 
key factors that positively impact the firm’s innovation performance, where 
quality is considered a critical strategic factor for achieving a sustainable 
competitive advantage as long as it can shifted from quality to innovation 
(Hoang et al., 2006). The fact that even radical innovations can be achieved 
through the implementation of TQM when cultural change occurs within the 
company along with TQM implementation, implicates that companies shall 
not have a limited approach only based on quality assurance (Moreno-Luzon 
et al., 2013). 

Furthermore, other studies have focused on studying the relationships 
between EMSs and its impact on process innovations. Ziegler and Seijas 
Nogareda (2009) concluded that there are more complex relationships to be 
analyzed since the casualty of EMS on technological (process) innovations 
is ambiguous, which led to other researches where it has been found that 
programs such as the European Union’s Eco-Management and Audit Scheme 
(EMAS) pressures firms to modify their processes in order to reduce resource 
waste which would necessarily promote process innovations (Lim and 
Prakash, 2014); also, companies that have implemented ISO 14001 and that 
additionally have it as a mature MS are more likely to implement more 
environmental R&D activities (Inoue et al., 2013), giving as a result the 
innovation of processes; nonetheless, other issues such as the culture 
(Wagner, 2009) interact for explaining those complex relationships. 
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Since a cultural change is necessary so that innovation occurs (Wagner, 2009; 
Moreno-Luzon et al., 2013), IMS becomes crucial by bringing with it a 
cultural change in the organization (Wilkinson and Dale, 1999). Moreover, 
the casualty of the utilization of QMS and EMS over process innovations is 
evident in various researches, so integrating them into a single and more 
effective IMS would implicate better structured processes (Olaru et al., 
2014). Consequently, the more integrated the MS (i.e. integrating goals and 
procedures (Bernardo et al., 2009), the better process IC.  Thus, H1 is 
formulated: 
 

H1: The level of IMS has a positive effect on process IC. 
 

2.2.2. IMS and Product IC 

When studying QMSs, some studies have found a negative relationship 
between TQM and product innovation, because it claims TQM is more 
focused on accomplishing certain product requirements related to quality 
rather than product newness, which leads to hindering product innovation 
(Atuahene-Gima, 1996). However, other studies have found that process and 
strategic management have a positive and significant effect on the 
development of new products (Hoang et al., 2006), so a better understanding 
is required about how process IC can be achieved by the implementation of 
QMSs, because in some cases it can happen when related to other factors that 
are still unclear. 

From another perspective and at a macro level, empirical evidence suggests 
that the implementation of EMSs such as ISO 14001 has a positive effect on 
product innovations when they are measured through the number of patents 
implemented at the country level (Lim and Prakash, 2014); more specifically 
at the firm level, it has been found that companies that have implemented 
ISO 14001 and held it during more years are more likely to show an 
incremental ratio (relative of total R&D expenditures or sales) (Inoue et al., 
2013), which serves as evidence that it causes the development of new 
products.  

Referring to TQM, Prajogo and Sohal (2006) indicate that product 
innovations cannot ignore quality aspects and that innovation should attempt 
to improve those aspects of quality, which is indeed a goal of the QMS; 
moreover, sustainable product innovations or green innovations occur when 
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EMS goals have been accomplished (see e.g., Van Bommel, 2011; Cuerva et 
al., 2014). Notice that the process of IMS begins with the integration of goals 
(Bernardo, 2014). Consequently, if synergies (strategical, of resources and 
documentary) are achieved (Zeng et al., 2007), the more integrated MS are, 
the higher product IC it will achieve. This is congruent and complements 
with other results where organizational innovations have been proved to 
influence product IC (Camisón and Villar-López, 2014), so H2 is developed 
as follows: 

 
H2: The level of IMS has a positive effect on product IC. 
 

2.2.3. Process IC and Product IC 

Camisón and Villar-López (2014) analyzed this relationship and concludes 
that process IC have a positive significant effect on product IC, and 
Organizational IC are also important for getting product IC through the 
improvement of process IC. From another perspective, technological 
capabilities (process IC) help to satisfy customer demand for product and 
service innovation (Veryzer, 1998), so process innovation influences 
positively product innovations (Fritsch and Meschede, 2001). Consequently, 
a confirmation test is necessary to prove that, independently – but in the 
context – of the level of IMS and OI activities, product IC will be improved 
when having more process IC: 
 

H3: Process IC have a positive influence on product IC 
 

2.2.4. The role of Open Innovation (OI) 

It has been defined that open business models use a different approach of 
innovation, by considering the creation of value from the raw materials to the 
final customer – i.e. process innovations applied to this study – to new 
product or services, where the idea is to focus on both: the creation of value 
and the retention of a portion of that value  (Chesbrough, 2006). 

Even if the concept of OI has not been profoundly analyzed within the 
context of IMS, certain studies regarding the influence of QMSs on 
innovation have considered the importance of how open the firm is for 
getting different innovation outputs (Hoang et al., 2006); also, later studies 
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have not found a direct effect of external collaborations on product 
innovations (Cuerva et al., 2014) but this does not reflect its moderating role. 
Moreover, product innovations are also related to the information received 
from the customers through the implementation of EMSs (Wagner, 2008), 
which indicates that open innovation could affect the relationships formerly 
discussed. 

It has been proposed but scarcely analyzed that the combination of high 
internal cooperation and high external cooperation is the most successful 
combination between internal and external cooperation (Bouranta et al., 
2009), therefore, since internal coordination is required for achieving higher 
levels of IMS – higher internal cooperation – and because the IMS is required 
to be expanded to include the whole product chain and stakeholders – higher 
external cooperation – (Jørgensen et al., 2006), the level of IMS and the use 
of OI activities are expected to interact in order to foster the IC discussed on 
H1 and H2. Fritsch and Lukas (1999) discussed that cooperation between 
companies may also induce or stimulate innovation, but those relationships 
are much more complex and deserve to be analyzed beyond the simple 
monocasual explanations, so the idea of what has been previously defined as 
OI becomes more important in the context where the IMS is considered as an 
organizational innovation, since depending on how open the organization is 
and on how strong is the interaction with the internal organization and 
processes, innovation outputs differ. Therefore, OI activities moderate the 
interactions of the previously discussed H1, H2 and H3. 

 

H4a: The existence of OI activities moderates the effect of level of 
IMS on Process IC. 

H4b: The existence of OI activities moderates the effect of level of 
IMS on Product IC. 

H4c: The existence of OI activities moderates the effect of the process 
IC on product IC. 

 

Figure 2 is useful in order to understand the stated relationships included in 
the hypotheses: 
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OI: Open Innovation activities 

Source: Own elaboration 

Figure 2. Model relating IMS, OI and innovation capabilities 
 

2.3. Methodology 

2.3.1. Population and sample selection 

This study is focused in Spanish companies because of its high concentration 
of ISO certificated companies worldwide, adopting the greatest density of 
both QMSs (ISO 9001) and EMSs with around 40 thousand and 15 thousand 
companies that have implemented ISO 9001 and ISO 14001 respectively 
(ISO, 2017), so the total population of this study is focused on a market where 
the implementation of meta-standards has been widely accepted and that is 
familiar with these practices, being this fact of relevance since the approach 
of this study is on studying the level of IMS. 

In order to study all of the relationships proposed in this work, PITEC 
database was chosen since it contains information of surveys performed by 
the Spanish Foundation for Science and Technology (FECYT) and directly 
applied to Spanish companies for measuring the evolution of their 
technological activities since 2003 (FECYT, 2008).  

The original database considers 118,859 observations obtained from 12,838 
companies, of which only those observations that contained quality, 
environmental, process and product innovation, and open innovation 
indicators were selected, giving as a result a panel database of a total of 
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12,802 companies with information since 2004 until 2007 from a total of 56 
industries (2 digit CNAE-93 code). It is important to consider that, since this 
study is based on a panel data, only those firms that had continuous 
information where considered due to the nature of the lagged models that are 
used for estimations (see section 0), giving as a result the selection of years 
2004 to 2007; next, cleaning data was done by eliminating missing values of 
the selected variables through the Stata statistical software, where year 2007 
was not considered due to collinearity. Consequently, the final sample is an 
unbalanced panel of at least 2 consecutive years (from 2004 to 2006) 
consisting of 23,193 observations from 9,765 companies. The definition and 
selection of such variables is discussed in the next subsection. 

 

2.3.2. Selection of variables 

2.3.2.1. Dependent variables 

This study contains two dependent variables: process and product IC. Based 
on the RBV, capabilities are mandatory for the creation of a competitive 
advantage (i.e. innovations) (Song et al., 2007; Cruz-Cázares et al., 2013), 
so the indicators for measuring whether IC have or have not improved are 
based on whether firms have or have not implemented process and product 
innovations. Both variables are taken directly from the PITEC database as 
dummies (0,1). 

2.3.2.2. Independent variables 

Level of IMS 

The level of IMS is constructed from the data available in the PITEC database 
based on the fact that the dimensions for integrating are MS’s resources, 
goals and processes (Karapetrovic and Willborn, 1998b; Bernardo et al., 
2009). However, the first aspect that must be integrated are goals 
(Karapetrovic, 2003), which relevance has also been pointed out in other 
empirical studies regarding the level of IMS (Jørgensen et al., 2006; 
Salomone, 2008; Bernardo et al., 2009). Thus, given that IMS increases 
organizational efficiency (Bernardo, 2014) it is expected that firms having 
fully IMS achieve the highest results of their MSs goals, as opposite to 
whether they have not even implemented or do not consider relevant at least 
one of them (non-integrated MS); also, companies having partially integrated 
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MS: i) employ and consider relevant both MS and ii) do not have the highest 
score at least for one of the MS (see Table 8).  

Moreover, it is important to mention that MSs can be integrated into a single 
integrated MS whether it is certifiable or not (Bernardo et al., 2009) so QMS 
and EMS indicators for measuring each of them are, respectively, the 
“importance in the effect of the performance of quality and of the 
improvement of the environmental impact”, which were both measured on a 
4 point Likert-scale in the PITEC survey, and then deduced the level IMS by 
applying the following logic to each observation. 

Open Innovation activities 

Measuring OI requires different indicators in order to get a better 
understanding on the factors that interact in its definition. First, it has been 
discussed on case studies the importance of building up long term 
collaborations for achieving common goals (Szeto and Elson, 2000), so 
collaboration is the first indicator to be used for OI, which is also a 
dichotomous variable. 

 
Table 8. Definition of the Level of IMS 

Score of QMS and EMS 
indicators 

PITEC scores 
combinations 
(QMS – EMS) 

Level of IMS Codifi-
cation 

Highest score for QMS and 
EMS 1 – 1 

Fully 
integrated 

3 

Both are relevant and employed, 
but not having the highest score 

at least for one of the MS 

1 – 2 
1 – 3 
2 – 1 
2 – 2 
3 – 1 
3 – 2 
3 – 3 

Partially 
integrated 

2 

Not relevant or not employed at 
least for one MS 

1 – 4 
2 – 4 
3 – 4 
4 – 1 
4 – 2 
4 – 3 
4 – 4 

Non-integrated 1 

Note: PITEC codifies 1 High, 2 Medium, 3 Low, 4 Not relevant or employed. 
Source: Own elaboration 
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Moreover, Laursen and Salter (2006) developed the concept of breadth and 
depth in order to investigate the range and profundity of open search 
strategies; thus, depth concept is of a special interest since the focus of this 
study is to research on the way OI moderates effects when external sources 
are used at a high degree. Depth “is defined in terms of the extent to which 
firms draw deeply from the different external sources or search channels” 
(Laursen and Salter, 2006), and accordingly for measuring it, nine different 
agents that serve as external sources have been identified: suppliers, clients, 
competitors, consultants or R&D private institutes, universities, public 
research centers, conferences, scientific journals and industry associations 
(Cruz-Cázares et al., 2012). Hence depth variable was determined by: 
 

(𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙	𝑆𝑜𝑢𝑟𝑐𝑒)0 = 21	𝑖𝑓	ℎ𝑖𝑔ℎ𝑙𝑦	𝑖𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑡	𝑡𝑜	𝑡ℎ𝑒	𝑓𝑖𝑟𝑚
0																																													𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

𝐷𝑒𝑝𝑡ℎ =?(𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙	𝑆𝑜𝑢𝑟𝑐𝑒)0

@

0AB

	 

 

Where, 𝑖 = {1,2,3… .9} = {suppliers, clients, competitors, consultants or 
R&D private institutes, universities, public research centers, conferences, 
scientific journals and industry associations}. 

Finally, and in order to get a better understanding given to the importance of 
R&D activities, the fact a firm invests in external knowledge has also been 
considered important for studies regarding OI (see e.g., Cruz-Cázares et al., 
2012). That is why the next variable to be measured as part of OI is whether 
the firm has invested or not in external knowledge, which is consequently a 
dummy variable. 

2.3.2.3. Control Variables 

Since this study aims to understand how relationships occur as a whole 
mechanism, the selected sample contains firms of different sizes and 
industries with data from 2004 to 2006, where all of the observations are 
continuous and contain no missing data among the panel. Consequently, 
these three factors are to be controlled. 

Firms have been defined by the European Communities (2006) as Large, 
Medium and Small depending on the number of employees, under which, the 
characterization summarized in Table 9 was obtained:  
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Table 9. Size of the firms 

Size No. of employees Percentage (%) Codification 
Large ≥ 250 18.96 3 
Medium < 250 30.51 2 
Small < 50 50.54 1 

Source: Own elaboration 
 

Additionally, the type of industries has been found to present different results 
on innovations (see e.g., Hoang et al., 2006; Carruthers and Vanclay, 2012), 
and because this study considers all the 56 CNAE-93 industries, this is the 
next control variable to be measured. The last control variable is the year 
since this is a panel study. Finally, all the variables are summarized in Table 
10. 

 

Table 10. Summary of the selected variables 
Type Variable Simplified 

Name 
Mean Std. 

Dev. 
Min Max 

Dependent Product 
innovation 

PROD 0.67 0.47 0 1 

Process 
innovation 

PROC 0.68 0.47 0 1 

Independent Level of IMS LIMS 1.67 0.67 1 3 
Investment in 
external 
knowledge 

TEC 0.07 0.26 0 1 

External 
cooperation 

EC 0.37 0.48 0 1 

Depth DTH 1.10 1.40 0 9 
Control Size Size 1.68 0.77 1 3 

Industry Ind 26.25 16.54 0 55 
Source: Own elaboration 

 

2.3.3. Model development 

A logit model approach is selected in order to test the hypotheses, since 
process and product innovations are dichotomous dependent variables, so the 
resulting outputs are measured in accordance with the logistic function of 
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each variable. With this approach, results allow to understand how odds of 
process and product innovations depend on the selected independent 
variables in terms of the direction (sign) as well as quantity (coefficients). 

In order to identify the causal effects among the panel, it is taken into account 
the information of the available indicators during t (for dependent variables) 
and t-1 (for independent variables) in order to determine how the casualty 
relationships occur among those years, given that successful innovations are 
determined by prior management actions rather than current (Atuahene-
Gima, 1996). However, even if data of year 2007 was available, it was not 
considered in the analysis in order to avoid co-linearity in the logit analysis, 
so the final estimation was done with the information from 2004 to 2006, 
taking as reference year 2004.  

For process innovations, it has been defined that its causes depend on the 
level of IMS and the moderating effect of OI activities (i.e. its interactions 
with OI activities), so the following model is resulting: 
 
𝐿(𝑃𝑅𝑂𝐶) = 𝛽Q + 𝛽B𝐿𝐼𝑀𝑆UVB + 𝛽W(𝐿𝐼𝑀𝑆 ∗ 𝑇𝐸𝐶)UVB + 𝛽Z(𝐿𝐼𝑀𝑆 ∗ 𝐸𝐶)UVB

+ 𝛽[(𝐿𝐼𝑀𝑆 ∗ 𝐷𝑇𝐻)UVB + 𝛽]𝑆𝑖𝑧𝑒 + 𝛽_𝐼𝑛𝑑 + 𝛽a𝑌𝑟 
 

Where, the expression 𝐿(𝑃𝑅𝑂𝐶) describes the logistic function for process 
innovation, 𝛽B is important for contrasting the fact that the level of IMS has 
a positive effect on process IC (hypothesis H1), and the interactions between 
the level of IMS and OI activities (i.e. 𝛽W, 𝛽Z and 𝛽[) are used for studying 
the moderating effect of those activities on process IC as described in 
hypothesis H4a. 

Similarly, the following expression 𝐿(𝑃𝑅𝑂𝐷) is defined as the logistic 
function for product innovations, which equation indicates the effects of 
process innovations, the level of IMS and the moderating effect OI activities 
(i.e., the interactions of process innovations and the level of IMS with those 
activities): 

𝐿(𝑃𝑅𝑂𝐷) = 𝛽Q + 𝛽B𝐿𝐼𝑀𝑆UVB + 𝛽W𝑃𝑅𝑂𝐶UVB + 𝛽Z(𝐿𝐼𝑀𝑆 ∗ 𝑇𝐸𝐶)UVB
+ 𝛽[(𝐿𝐼𝑀𝑆 ∗ 𝐸𝐶)UVB + 𝛽](𝐿𝐼𝑀𝑆 ∗ 𝐷𝑇𝐻)UVB
+ 𝛽_(𝑃𝑅𝑂𝐶 ∗ 𝑇𝐸𝐶)UVB + 𝛽a(𝑃𝑅𝑂𝐶 ∗ 𝐸𝐶)UVB
+ 𝛽c(𝑃𝑅𝑂𝐶 ∗ 𝐷𝑇𝐻)UVB + 𝛽@𝑆𝑖𝑧𝑒 + 𝛽BQ𝐼𝑛𝑑 + 𝛽BB𝑌𝑟 
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𝛽B is useful for contrasting the causality of the level of IMS on product IC 
(hypothesis H2), 𝛽W allows to understand the influence of process IC 
(hypothesis H3), and the interactions of OI activities with the level of IMS 
and process IC represented by 𝛽Z, 𝛽[ …𝛽c are crucial for contrasting its 
moderating effects on the level of IMS and on process IC, when studying 
product IC (hypotheses H4b and H4c respectively). 

Both equations are solved using the statistical software Stata with Maximum 
Likelihood estimation and considering all of the control variables as 
categorical variables since each level could change the results.  

 

2.4. Results 

After proceeding with the methodology indicated above, results are shown in 
Table 11. It can be seen that models are accurate for explaining the dependent 
variables, since a Chi square (𝜒W) for both process and product innovations 
regressions are significant at 1% (𝑝 = 0.000), which means that this is the 
probability of getting a 𝜒W as large as 822.2 and 890.2 for process and product 
innovations respectively. The standard deviation of the models is 3.713 and 
4.193 (referred as sigma_u) for process and product innovations, which gives 
as a result a significant model at 1%2. 

Results indicate that the odds of process innovations are more likely to 
increase when having a higher level of IMS and also with its interactions with 
open innovation activities, since all of the effects are significant and have a 
positive sign (see Table 11), hence the odds result all of the positive and 
significant as well. Given these relations, it is important to highlight that the 
greatest odds of getting process innovations occur when the level of IMS is 
the highest (i.e. fully IMS) (odds = 1.4492), and when they also use all the 
three OI activities, which moderate the effects of the level of IMS when: the 
company invests in external knowledge (odds = 1.4785), they cooperate with 
external firms (odds = 1.136), and the most external sources used in a high 
extent for innovation the better (the greater the Depth value, the better – odds 
= 1.0354).  

                                            
2 Notice that l𝑛𝑠𝑖𝑔2𝑢 = 2log(𝑠𝑖𝑔𝑚𝑎_𝑢W) 
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Regarding product IC, results show that their odds increase when having 
fully IMS (odds = 1.6553) as well as its combination with the investment on 
external knowledge (odds = 1.4092), and also when the firm has 
implemented process innovations in combination with EC (odds = 1.6955) 
and when using the most external sources at a high level (depth odds = 
1.3711). Nonetheless, firms that have only implemented process innovations 
but that have not been involved in any of the OI activities (with focus on EC 
and number of external sources) are more likely to have lower product 
innovation capabilities (odds = 0.4971). It can also be seen that the fact that 
firms invest in external knowledge (TEC) does not moderate the effect of 
process IC; also, the two OI activities that do not moderate the effect of the 
level of IMS are depth and the use of EC.  

Finally control variables results show that bigger companies are more likely 
to improve their process and product IC; also, the last year of the analysis 
shows a significantly higher probability of improving process and product 
IC, which evidences the existence of the previous years’ experience 
influence; finally, most industries are more likely to improve their product 
IC rather than process IC. The significant coefficients resulting of the logit 
models are illustrated in Figure 3. 

 
* p<0.05, ** p<0.01, *** p<0.001 

OI: Open Innovation activities include: TEC, Investment in external knowledge; DTH, 
Depth; EC, External Cooperation 

Yes indicates control variables are used. 
Source: Own elaboration 

Figure 3. Model significant coefficients 
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Table 11. Logit output 

Variable (1) Process 
innovation 

(2) Product 
innovation 

Process 
innovation 

odds 

Product 
innovation 

odds 
IMSt-1 0.371*** 

(0.0601) 
0.504*** 
(0.0684) 

1.4492 1.6553 

IMSxECt-1 0.224*** 
(0.0411) 

0.136 
(0.0703) 

1.2511 ns 

IMSxDTHt-1 0.0348** 
(0.0129) 

-0.0357 
(0.0214) 

1.0354 ns 

IMSxTECt-1 0.391*** 
(0.0709) 

0.343* 
(0.139) 

1.4785 1.4092 

PROCt-1 
 

-0.699*** 
(0.105) 

 
0.4971 

PROCxECt-1  0.528*** 
(0.149) 

 
1.6955 

PROCxTECt-1  -0.260 
(0.280) 

 
ns 

PROCxDTHt-1  0.320*** 
(0.0506) 

 
1.3771 

_cons 0.297 
(0.366) 

-0.987* 
(0.415) 

  

Size Yes Yes 
  

Year Yes Yes 
  

Industry Yes Yes 
  

Constant 2.624*** 
(0.0471) 

2.867*** 
(0.0471) 

  

N 23,193 23,193 
  

Ll -11,192.3 -11,039.7 
  

chi2 822.2 890.2 
  

chi2_c 4685.6 5346.6 
  

sigma_u 3.713 4.193 
  

rho 0.807 0.842 
  

Source: Own elaboration 

 

2.5. Discussion and conclusions 

This study aims to analyze how the level of IMS influences on process and 
product IC, where the role of OI is analyzed as a moderating effect on those 
relationships, for which two logit models were used for testing all the 
hypotheses. 
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When considering process innovation as the dependent variable, H1 is 
confirmed, since the level of IMS increases the odds of getting higher 
innovations, and thus it has a positive effect on process IC. This result shows 
that when a firm has integrated MSs at a higher level, its chances of 
innovating in processes the next year are also significantly higher, which 
indicates the evidence of a cause effect relationship between the level of IMS 
and process IC. This outcome is coherent with the previously discussed 
literature, in which it has been proposed that the level of IMS would lead to 
process innovations (Bernardo, 2014) and also shed lights on understanding 
how the interactions within MS and, consequently, its level of integration is 
an important factor in order to improve process IC. When analyzed 
separately, MS have generated debate on the ambiguity of whether EMS can 
be a cause for innovations (Ziegler and Seijas Nogareda, 2009), or on how 
QMS are not enough if the company is only limited to quality (Moreno-
Luzon et al., 2013), so this result is relevant in order to complement those 
previous concerns. 

It is also confirmed H2 since it can be seen that higher levels of IMS increase 
the odds of having product innovations on the next year, which gives as a 
result the conclusion that the level of IMS has a positive effect on product 
IC. This study is one of the first in demonstrating empirically this result and 
is also coherent with previous literature relating the level of IMS with product 
innovations (Bernardo, 2014). In this sense, it is also important to point out 
that, even if other studies have not found significant the effect of 
organizational innovations on product IC (Camisón and Villar-López, 2014), 
the level of IMS increases the chances of getting product IC, because in some 
cases, the sole fact of implementing MSs such as EMSs has been proved to 
have positive effects on product innovations (Rehfeld et al., 2007) along with 
the fact that the improvement of IMS is achieved when goals are aligned 
between them (Karapetrovic, 2003). This could explain how product IC are 
positively increased when having higher levels of IMS. 

As a result, by accepting H1 and H2, this study contributes to literature by 
demonstrating empirically that, even if function specific MSs increase 
process IC and in some cases product IC, when adopting more than one MS 
and integrating them, having fully integrated MS leads to higher process and 
product IC than when having partially or – even worse – non-integrated MS. 
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This is one of the first studies in contributing with empirical results about 
these relationships. 

In the next two paragraphs the main contributions of this paper are discussed. 
Regarding the moderating effect of OI activities and the level of IMS when 
analyzing its effects on process IC, all of those interactions are significant, 
which indicates that investing in external knowledge, cooperating with 
external firms and using intensively the most external sources moderate 
positively the effect of the level of IMS on process IC. This result validates 
H4a and is coherent with other studies that have analyzed separately specific 
MSs, finding that QMSs are more effective for innovativeness depending on 
how open the organization is (Hoang et al., 2006), and that the adoption of 
new technologies is also related to EMS, where external knowledge is also 
important (Gavronski et al., 2012).  

 The interactions of OI activities and the level of IMS are also analyzed as a 
cause for product IC. Results show that the interaction of the level of IMS 
and investing in external knowledge is significant, but not with the use of 
external cooperation or the depth; therefore, H4b is partially accepted. Since 
studies for process innovations not necessarily apply for product innovations 
(Un and Asakawa, 2015), it can be argued that this happens because 
cooperating with other companies, even if it is a higher extent, not necessarily 
implicates product innovations, but also the position of the firm in those 
networks is important for the new product development process (Mazzola et 
al., 2015). 

The last result is obtained from the negative and significant effect of process 
IC on product IC, as opposite to what was specified in H3. Even if most of 
the investigations have found a positive relationship between both of them 
(Camisón and Villar-López, 2014), the existence of OI activities – 
specifically of external cooperation and depth – changes the direction of this 
relationship and then increases the odds of getting product IC when process 
IC interact with OI activities (since investing on external knowledge is not 
significant, H4c is partially accepted), which is an important upshot from 
which it can be concluded that when analyzing how product innovations 
occur through the enhancement of process IC in the context of the 
implementation of IMS, the existence of OI activities – specially using EC at 
high extent – is necessary for this relationship to be positive. Moreover, using 
the concept of OI activities sheds lights on the way a previously, but more 
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ambiguous concept of market turbulence (Bernardo, 2014), moderates the 
effect of the level of IMS on innovation management performance.  

This study has also implications for practitioners and researchers. The main 
managerial implication is related to the fact that the IMS is relevant in order 
to gain process and product IC on a more accurate way as if they would not 
do it. Additionally, results are not the same if enterprises do not perform OI 
activities, which give as a result the necessity for companies to implement 
and integrate MSs as well as using external sources in order to gain internal 
knowledge and then having a higher competitive advantage. 

Research implications are mainly three. First, researchers must be aware of 
the importance of considering the IMS when analyzing MS, since this 
investigation sheds lights on the importance of analyzing the whole picture 
when enterprises have adopted more than one MS. Moreover, this 
consideration must also be done with OI activities, since the results of 
product IC show that not considering the moderating effect of OI could lead 
even a negative result of process IC on product IC, which result is not 
intuitive if not considered the role of OI activities. The second research 
implication is the need of constructing a more complete measurement 
quantitative model in order to determine how IMS could act as an exogenous 
or endogenous variable not only in its relationship with OI and process and 
product innovations, but also for studying its relationships with other 
constructs of interest such as financial performance, IMS benefits, Corporate 
Social Responsibility (CSR), among others. The third and last research 
implications is related to the fact that it has been detected there are different 
outputs on process and product IC when considering different industries (for 
process and product IC) and sizes (for process IC) of the companies, so 
further research must consider these differences in order to analyze concrete 
issues based on the showed results. Since this study is a first approach that 
has demonstrated empirically the importance of IMS and the role of OI as a 
moderating variable, researchers must analyze in-depth how this 
phenomenon occur, but focused on a specific industry and type of company. 

Even if this study is based on theoretical and empirical evidence, it is not 
absent of limitations and therefore further investigation is required. Although 
the use of secondary databases is useful in order to have a first approach on 
new investigation lines, this is also a limitation since the information is not 
coded the same way it would have been defined on a specific survey; thus, 
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product and process IC could be improved in future researches by using a 
continuous spectrum (Camisón and Villar-López, 2014), and also the level 
of IMS had to be constructed supported on literature but could not be 
measured directly as previous literature suggests (Karapetrovic, 2003; 
Jørgensen et al., 2006; Bernardo, 2014). Nonetheless, all of the results 
suggest that, given the evidences of casualty, it is necessary to further 
investigate how the level of IMS produces the positive effects on process and 
product IC.  

Due to the importance of OI activities related to IMS, it is also important to 
deeper investigate this relationship, since it has been lately analyzed in other 
contexts how the chosen partners may affect to process and product 
innovations (Un and Asakawa, 2015), so this idea must also be considered in 
further investigations related to IMS in order to have a deeper comprehension 
on the depth variable which was significant as a moderating effect in the 
causality of IMS over process innovations, as well as for the relationship 
between process and product IC. The same idea shall be considered for 
deeply understanding how External Cooperation acts as a moderating effect 
for the first equation. 

It must also be pointed out that other empirical researches have considered 
that one of the benefits of the IMS is the better use of MS, which is a 
significant factor for improving process innovations (Simon and Petnji Yaya, 
2012), but the relationships with the benefits of IMS was far from the scope 
of this study, so further research could also consider this point of view by 
taking into account a more complete innovation management performance 
concept involving the integration benefits, financial results, processes and 
product innovations and other capabilities (Bernardo, 2014). This approach 
could lead to have a better comprehension on the causalities among IMS, by 
also considering OI activities due to its relevance highlighted in this study. 

Finally, other quantitative models are suggested for constructing a more 
complete causal model, such as Structural Equation Modelling (SEM), for 
which it would be necessary to define an accurate measuring model for the 
level of IMS. This investigation settles the importance of deepening on 
empirical researches regarding IMS and innovation, with special attention to 
OI.  
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CHAPTER 3. OPENNESS AND MANAGEMENT SYSTEMS 
INTEGRATION: PURSUING INNOVATION BENEFITS 
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Abstract 
 
Purpose: The aim of this article is to relate innovation efficiency and firm 
performance considering the paradigms of Integration of Management 
Systems (IMS) and Open Innovation (OI). To this end, quality and 
innovation are related to define innovation efficiency. 
 
Design/Methodology/Approach: A sample of 220 Spanish companies was 
studied using a secondary database. To measure efficiency, a partial frontier 
analysis was first performed, followed by parametrical and non-parametrical 
statistical analysis to test the hypothesis, including panel regressions. 
 
Findings: Results suggest that companies that integrate their management 
systems to the highest level are more efficient innovating, unlike companies 
that practice OI. Such efficiency is significantly related to firm performance 
in terms of the sales productivity of innovative products. However, this 
influence is not affected by firms’ openness. 
 
Originality: To the best of the authors’ knowledge, this is one of the first 
studies relating innovation efficiency and firm performance in the context of 
two prominent paradigms: IMS and OI. Thus, this research contributes to 
such increasing literature with a novel approach that provides new insights 
and opens avenues for further research. 
 
Keywords: Innovation Efficiency; Management Systems Integration; Open 
Innovation; Firm Performance 
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3.1. Introduction 

In a challenging world dominated by fast changes, firms are pushed to 
innovate efficiently, optimizing their limited resources to benefit their 
stakeholders through new products or processes (West and Anderson, 1996; 
Wong et al., 2009). It is thus a primary managerial challenge to attain an 
efficient innovation process so that firms can keep growing. Stated 
differently, firms must adopt the accurate managerial practices that booster 
Innovation Efficiency (IE) and consequently, expect to grow sustainably. 

Guided by efficiency, firms should produce the appropriate outputs that pay 
off the resources used in the innovative process (Fichman, 2004). Not only 
the firms’ internal trade-offs are important, but also their performance 
compared to their key competitors’. In this line, IE is defined as the relative 
efficiency of firms for transforming resources (inputs) into innovations 
(outputs) (Deprins et al., 1984), so firms with higher levels of IE are able to 
obtain more internal and external benefits as follows. Namely, firms 
innovating efficiently use less resources to innovate (George et al., 2002; 
Cruz-Cázares et al., 2013), create a stronger innovative basis due to their 
learning capabilities (Weerawardena et al., 2006) and are able to obtain better 
commercial results (Hashimoto and Haneda, 2008; Guan and Chen, 2010; 
Wang and Wang, 2012; Wang et al., 2016a).  

Albeit IE has been positively related to increased firm performance, scarce 
research has focused on the managerial means that enable the optimization 
of such relationship. To this end, two relevant managerial practices designed 
to increase efficiency are further developed: Integration of Management 
Systems (IMS) and Open Innovation (OI).  

In the innovative process, quality, environmental and other aspects must be 
considered and integrated for achieving the requirements of the new 
developments (von Ahsen, 2014). Given this scenario, Management Systems 
(MSs) determine the procedures that enable the fulfillment of such objectives 
(ISO, 2017a), and their integration (Quality, Environment, Health and Safety, 
among others) is a primary task to optimize resources and results 
(Karapetrovic, 2003; Jørgensen et al., 2006; Salomone, 2008; Bernardo et 
al., 2009). Thus, the first part of this research focuses on the role of IMS as 
a potential driver of IE, which relationship in literature remains scarcely 
explored. Due to their relevance to IE, this study focuses on Quality MSs 
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(QMSs) (Haner, 2002; Palm et al., 2016), and its integration with 
Environmental MSs (EMSs) (Simon et al., 2014; von Ahsen, 2014). 

Another relevant managerial practice that might enable IE is related to the 
innovative boundaries, which have expanded so now firms innovate based 
on external cooperation or knowledge sharing. With this new paradigm, OI 
was first proposed by Chesbrough (2003) as an innovation model that 
consists of searching knowledge outside the firm and selling (e.g., licensing, 
patenting) the underutilized internal developments to others. Since then, a 
very extensive literature related to OI has emerged and debated its benefits 
to innovation (West and Bogers, 2014), but its role in promoting IE when 
also compared to IMS has been scarcely studied.  

Hence, this research aims to study the roles of IMS and OI in pursuit of IE 
so firms can attain a better performance. In this effort, firstly IE is analyzed 
in the context of IMS. Secondly, the relationship between IE and firm 
performance is analyzed from the viewpoint of innovative sales productivity. 
Finally, this study analyzes the role of OI in the relationship between IE and 
firm performance. 

 

3.2. Theoretical Framework 

Since efficiency was proposed as a relevant measure to assess how resources 
are optimized to produce outputs (Deprins et al., 1984), its application on 
innovation has become increasingly important to countries (Acs et al., 2002; 
Guan and Chen, 2010; Guan et al., 2016; Liu et al., 2017) and firms 
(Hashimoto and Haneda, 2008; Cruz-Cázares et al., 2013; Wang et al., 
2016a). In the IE literature, studies highlight the need of measuring IE in 
order to optimize firm performance, but few have focused on the managerial 
implications of both managerial practices, IMS and OI. 

Recent research has found positive associations between IMS and innovation 
(Matias and Coelho, 2011; Bernardo, 2014; Hernandez-Vivanco et al., 
2016a), whilst a different line proposed OI as a model through which firms 
could innovate more efficiently using external knowledge (Chesbrough, 
2007). Although scarce literature has studied both practices together, there is 
empirical evidence suggesting that implementing both is aligned with the 
enhancement of innovation (Hernandez-Vivanco et al., 2016a). 
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3.2.1. The Integration of Management Systems as a driver of Innovation 
Efficiency 

In pursuit of innovation, the Knowledge-Based View (KBV) theory (Grant, 
1996) postulates that firms must stablish the necessary coordination links that 
enable the specialists’ knowledge integration. Nonetheless, this task involves 
several challenges, and minimizing goal conflicts between the different 
actors is critical. From a complementary perspective to deal with this 
challenge, MSs are “the way in which an organization manages the inter-
related parts of its business in order to achieve its objectives” (ISO, 2017a). 
Thus, MSs should facilitate the links that enable knowledge integration 
through the accurate management of the different, but still inter-related parts 
of the business. Moreover, MSs are focused on achieving the business 
objectives, so they are intended to optimize firms’ resources, which should 
enhance IE (Matias and Coelho, 2011). However, this relationship remains 
unclarified for QMSs and EMSs, as discussed next. 

Several studies have found that a positive relationship between QMSs and 
innovation is conditioned to factors such as: i) the cultural changes achieved 
through its implementation (Moreno-Luzon et al., 2013), ii) only specific 
dimensions of the MS including leadership and people management (Prajogo 
and Sohal, 2004; Hoang et al., 2006), and iii) firms’ openness (Hoang et al., 
2006), among others. Others state that virtually every dimension of QMSs is 
positively related to innovativeness (Perdomo-Ortiz et al., 2006; Kim et al., 
2012) whilst a final trend is opposite, and suggests they are detrimental to 
innovation (Prajogo and Sohal, 2001).  

A similar scenario can be found in the EMSs literature. Radonjic and Tominc 
(2006) suggest EMSs are catalyzers of technological innovations, in 
accordance to Wagner (2008). Other studies suggest positive associations 
with certain types of innovations (Wagner, 2007a; 2008), although such 
relationships could turn into negative if EMS is not diffused across the 
organization (Prajogo et al., 2014). Lastly, Ziegler and Seijas Nogareda 
(2009) found no clear causality.  

Despite the lack of consensus of the existing literature analyzing QMSs and 
EMSs independently, there seems to be less disagreement about the positive 
relationship between their integration and innovation. Thus, the role of IMS 
in the innovative performance is further developed based on the KBV theory.   
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IMS intends to unify several function-specific MSs (Jørgensen et al., 2006) 
into one system (Karapetrovic, 2003). The derived integrated control allows 
firms to increase their competitiveness by focusing on their performance 
(Renzi and Cappelli, 2000). In this process, firms should first integrate the 
individual MSs’ goals (Karapetrovic, 2003; Jørgensen et al., 2006; 
Salomone, 2008; Bernardo et al., 2009), which is also one of the most 
complex management issues according to the KBV. By this means, IMS 
contributes to the optimization of resources (Salomone, 2008; Santos et al., 
2011; Abad et al., 2014) and, analogously to the enhancement of 
‘organizational’ efficiency (Wagner, 2007a; Simon et al., 2012; Simon and 
Douglas, 2013), it could boost ‘innovation’ efficiency. Such benefits would 
become more noticeable as IMS levels increase; i.e., when firms integrate 
their most strategic goals, which leads to the extensive implementation of 
IMS across the firm, including operations and tactics. Thus, firms that 
integrate all the aspects of the individual MSs are fully integrated as opposite 
to those that manage each MS independently, called non-integrated 
(Bernardo et al., 2009). 

Regarding the relationship between IMS and IE, Matias and Coelho (2011) 
showed preliminary empirical results about the critical role of IMS as the 
starting point of innovating with added efficiency. The authors support that, 
through IMS, firms take advantage of the compatibility of the individual 
MSs. As a result, they reduce the amount of resources needed to pursue the 
goals of each of the systems, which are also closely related between them 
since all MSs pursue continuous improvement (i.e., promote innovation). 
Thus, according to the authors, firms that fully integrate their MSs locate 
innovation at the core of the integrated pool to promote widespread company 
innovation and the creation of competitive advantages. The authors also 
discuss that IMS promotes improving the management of resources, cost 
reduction and increased results, including those related to innovation. 
Therefore, IMS seems to be closely related to IE. 

Bernardo (2014) supported theoretically the previous empirical results, and 
associated IMS with an enhanced innovation performance. Since IMS is 
itself an organizational innovation, its positive relationships with the whole 
innovative performance is due to: i) the integration of the benefits from each 
MS, ii) the introduction of new products/processes, iii) the development of 
new capabilities, and iv) the pursuit of an increased performance of the firm.  
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Although scarce empirical research has been done to support the previous 
arguments, studies oriented to IE report that innovation capabilities allow its 
improvement (Guan et al., 2006). Such capabilities could be particularly 
influenced by the full IMS (Hernandez-Vivanco et al., 2016a), which is in 
line with Bernardo (2014). Consequently, by fully integrating MSs, resources 
could be more efficiently used to produce innovation outputs. Thus, H1 is 
formulated: 
 

 H1: The full integration of management systems is positively related to 
higher levels of innovation efficiency. 

 

3.2.2.  Innovation Efficiency and Firm Performance 

Relating IE and firm performance is not a novel approach; however, there is 
an ongoing debate about how they are related (Cruz-Cázares et al., 2013). 
The empirical evidence relating IE and firm performance in the context of 
this paper is still limited and requires further examination. To this end, and 
guided by the definition of IE, its effects on firm performance are analyzed 
considering: i) innovation inputs, ii) outputs, and iii) the whole IE effects 
(i.e., considering the process of transforming innovation inputs into outputs) 
over firm performance. 

Focusing on innovation inputs, George et al. (2002) found that firms can 
expend less resources for producing more outputs if they exploit their 
knowledge strengthening the links between the people involved in the 
innovative process. Weerawardena et al. (2006) complemented such results 
and reported that firms can enhance their learning capabilities, especially in 
competitive industries, to promote innovation though the optimization of 
resources. Nonetheless, Koellinger (2008) warned that if inputs do not result 
into outputs, firm performance may not be directly improved by inputs. 

Outputs by themselves could directly produce negative effects on firm 
performance if companies are not able to compensate the costs needed to 
produce or protect them (Cruz-Cázares et al., 2013). So, improving firm 
performance seems to be more linked to the efficiency of transforming 
innovation inputs into outputs rather than to each individual perspective. This 
is mainly due to the complexity of the innovative process, which is not only 
related to inputs or outputs as isolated factors (Tidd and Bessant, 2009). 
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Considering both innovation inputs and outputs, Klomp and Van Leeuwen 
(2001) discussed that even if innovation is important for the economic 
activity, it cannot be stated a priori that innovative firms perform better than 
non-innovative. Instead, it is the innovative process what leads to an 
enhanced overall performance. Although the authors made a significant 
progress in this field, they did not consider inputs and outputs from an 
efficiency perspective. 

Regarding studies focused on IE, different approaches have been applied. In 
some cases, efficiency has been considered beyond the innovation practices 
by including measurements of performance as part of the outputs, such as 
market share, sales of new products, exports, profits, productivity, among 
others. In this line, Guan et al. (2006) focused on Chinese firms and revealed 
that there is a close relationship between firms with high IE and their 
enhanced competitiveness. According to the authors, this is particularly true 
when the invested inputs are proportional to firms’ performance, which is 
generally the case. Nonetheless, if the obtained outputs exceed significantly 
to innovation inputs, such relationship is no longer significant. Such 
outcomes suggest that to most firms, their performance is directly related to 
their IE, while a minority attain a better performance through other 
mechanisms not directly related to IE. Later, Hashimoto and Haneda (2008) 
applied a similar IE approach in the Japanese pharmaceutical industry. The 
authors concluded that firms were inefficient when their innovation 
expenditures increase, but not in correspondence with their diffusion (i.e., 
sales of new products and technology), which in this case is insufficient. 
Thus, to attain higher levels of IE firms should focus on the efficient use of 
their innovative resources and subsequently on the sales of the resulting 
outputs.  

The previous results suggest that there might be a close relationship between 
IE and firm performance. Following this reasoning, Guan and Chen (2010) 
considered that the innovation process was subdivided into the R&D and the 
commercialization sub-processes. Interestingly, their results unveil an 
unexpected matching relationship between both sub-processes, concluding 
that firms and governments must promote the whole process from innovation 
to final commercial outcomes so that IE can be profitable. Complementing 
the previous outcomes, Wang and Wang (2012) reported that firms with a 
superior IE achieve better performance compared to their competitors. 
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Accordingly, Cruz-Cázares et al. (2013) focused on this relationship and 
produced one of the first papers to state a positive causality between IE and 
firms’ performance. The latter authors argued that firms that innovate 
efficiently perform better due to their proficiency for transforming 
innovation inputs into innovation outputs. As conferred previously, this 
would promote firm performance through the correspondence of the 
commercial activities. 

More recently, Wang et al. (2016) went deeper into the relationship between 
IE and their firms’ performance in commercial terms. The authors focused 
on the Chinese energy industry and found that in some cases, firms that 
devote excessive efforts to increase their performance could potentially 
jeopardize IE. The authors highlight that, in order to prevent such a risk, firms 
should implement managerial strategies to promote first their IE efficiency 
and subsequently their performance. Thus, in the context of this study, IE can 
be discussed to positively affect firms’ performance as stated in H2: 
 

 H2: Innovating efficiently has a positive effect on firm performance. 

 

3.2.3. The role of Open Innovation 

In the early stages of the OI literature, Chesbrough (2007) discussed the 
increasing difficulty of traditional (closed) companies to justify innovation 
investments due to the rising of development costs and shorter life cycles. 
Thus, OI emerged as a model that promotes new ways to use outer knowledge 
and technologies. More specifically, it allows the optimization of innovation 
inputs (i.e., promotes IE) through such external sources, improving and 
enriching the existing knowledge base (Laursen and Salter, 2006). This 
would also allow the creation of new products that can be commercialized 
externally (Chesbrough, 2007).  

According to Chesbrough and Bogers (2014), open firms can have inflows 
and outflows of knowledge. Through inflows, external knowledge sources 
act as levers of internal processes, which would increase IE through the 
optimization of the additional knowledge. To this end, firms must plan and 
balance in-depth both their internal and external resources (Geum et al., 
2013). Complementary, outflows are mainly the result of the internal 
knowledge being leveraged through external commercialization processes, 
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resulting in the enhancement of their performance in commercial terms 
(Chesbrough and Bogers, 2014). Thus, in OI, both inflows and outflows are 
compatible by coupling external knowledge sources (which foster IE) and 
commercialization activities. Therefore, as a global hypothesis derived 
directly from the basis of OI, H3 is formulated as follows: 
 

H3: Firms that adopt open innovation optimize their innovation 
efficiency. This, in turn, leads efficient firms to improve their 
performance. 

 

The previous hypothesis requires further examination in the context of this 
paper. To this end, firstly the relationship between OI and IE is discussed 
followed by the role of OI on the effects of IE on firm performance. 

Chesbrough and Bogers (2014) highlighted that OI is intended to be in line 
with the organization’s business model. As stated previously, such structure 
would be involved in the firms’ procedures described by MSs (ISO, 2017a). 
Thus, OI and IMS should be compatible managerial practices leading to 
increase IE. 

Despite the scarce literature analyzing OI and MSs together, the existing 
empirical evidence seems to be in line with the previous arguments. Related 
to QMSs, Hoang et al. (2006) found that open organizations achieve a better 
innovation performance, supported on the quality aspects related to 
leadership, people management, process and strategic management. 
Similarly, Gavronski et al. (2012) found that when firms implement EMSs, 
the knowledge generated from external cooperation acts as a trade-off factor 
towards the adoption of new technologies and innovation. Such a 
compatibility also occurs when analyzing OI in the context of IMS. In fact, 
OI could coexist in synergy with IMS, increasing innovation capabilities 
(Hernandez-Vivanco et al., 2016a), which are particularly useful to improve 
IE (Hashimoto and Haneda, 2008). 

Thus, in the context of this paper, OI fosters innovation through the 
optimization of resources attained through the development of the internal 
knowledge base (Laursen and Salter, 2006) and capabilities (Cheng et al., 
2016). Hence, companies that practice OI use their resources more 
efficiently, as stated in H3a: 
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H3a: Open firms are positively related to high levels of innovation 
efficiency. 

 

Regarding the role of OI in the relationship between IE and firm 
performance, several studies had been conducted with different backgrounds. 
While OI was in the early stages of becoming an official business model, 
authors like Klomp and Van Leeuwen (2001) and Belderbos et al. (2004) 
found that cooperating with different external sources fosters radical 
innovations through the complementation of the internal activities. Although 
such studies did not go deeper into the mechanisms later proposed by 
Chesbrough (2007), the authors found that external collaborations improve 
firm performance in commercial terms, more specifically in terms of sales 
and productivity. 

Chesbrough (2007) considers that OI allows companies to capitalize their 
inventions through new sales. As a result, firms would increase their revenues 
exploiting new brands, creating spin-offs, licensing new products and 
generating new sales. Accordingly, Laursen and Salter (2006) found that 
although OI is an efficient way of innovating, an excess of ideas could lead 
to time and management problems that could potentially hinder this positive 
relationship. Complementing the previous work, Greco et al. (2016) found 
that firms that collaborate deeply with their sources, and are thus highly 
compromised with them, can persistently obtain better results, specially due 
to radical innovations. 

Hence, OI emerged as a tool to increase IE, so firms that adopt it would 
balance their resources to perform better, contributing to the firm as a strategy 
to obtain optimum performance results out its innovative process (Wang et 
al., 2016a). Thus, H3b is developed: 
 

H3b: The effect of innovation efficiency over firm performance is higher 
for firms that practice OI than for closed firms. 

 

Figure 4 schematizes the model to be tested: 
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Source: Own elaboration 

Figure 4. Model relating the integration of management systems, innovation 
efficiency, open innovation and firm performance 

 

3.3. Methods 

3.3.1.  Data and sample 

Spanish industries are of special interest due to their familiarity with 
organizational innovations – namely, MSs – based on the high number of 
companies with ISO 9001/14001 certifications (ISO, 2017b). The Spanish 
Innovation Panel, PITEC3, is selected for the analysis. It is compiled by the 
Spanish National Statistics Institute (INE) in collaboration with the Spanish 
Science and Technology Foundation (FECYT) and the Foundation for 
Technological Innovation (COTEC). This panel survey registers data of the 
Spanish Community Innovation Survey (CIS), following the Oslo Manual 
guidelines (OECD, 2005).  

                                            
3 The PITEC database is available free of charge for researchers in 
https://icono.fecyt.es/PITEC/Paginas/descarga_bbdd.aspx. Further methodological details 
regarding the actualization, accessibility and coding of PITEC can be found in 
https://icono.fecyt.es/PITEC/Documents/2016/DatabasePITEC%20(Septiembre%202016
).pdf. The PITEC dataset codes QMS and EMS as the importance of the improvements of 
quality and of the environmental effects, respectively. Both variables are measured by a 
scale where 1=High importance, 2=Medium importance, 3=Low importance and 4=Not 
relevant or not employed. 
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The PITEC dataset was cleaned according to the criteria of the efficiency 
indicators detailed in the next subsection. All missing values with no 
consecutive information for at least two years were eliminated. As a result, a 
total of 570 observations from 220 companies of 13 industries (2 digit 
CNAE-93 code) were analyzed from 2003 to 2007 due to the availability of 
data included exclusively in this period. This occurs since the PITEC survey 
varies some questions across years. 

 

3.3.2. Measurement of IE 

A benchmark of the innovative performance represents an accurate measure 
of IE (Haner, 2002; Wang and Wang, 2012), so it is measured as the relative 
efficiency of firms for transforming innovation inputs into outputs (Deprins 
et al., 1984). In this study, inputs are related to the investments and human 
resources used to innovate (Al-Hakim and Jin, 2014), whilst innovations are 
considered as the indicators for the outputs of the innovative process (Haner, 
2002). 

This research is based on proxies for measuring innovation inputs and 
outputs, which is a common approach in the IE literature (Acs et al., 2002; 
Hashimoto and Haneda, 2008; Guan and Chen, 2010; Cruz-Cázares et al., 
2013; Guan et al., 2016; Wang et al., 2016a). 

3.3.2.1. Inputs selection 

The chosen inputs are Innovation Capital Stock (ICS) and the number of 
persons involved in the innovative process (PINN). ICS considers all the 
innovation expenses (Hashimoto and Haneda, 2008), which are highly 
correlated with knowledge generation (Romer, 1991). ICS is consistent with 
other studies using R&D Capital Stock as a proxy of Knowledge Stocks (see 
e.g., Guan et al., 2016). Thus, ICS is used as a measure of innovation 
knowledge generation and is obtained by Equation 1. A conventional 
depreciation (𝛾) of 15% for Low and Medium Technology (LMT) industries 
and of 30% for High Technology (HT)  (see e.g., Cruz-Cázares et al., 2013) 
for each set of two years from 2003 to 2007 is considered, where ICit 
represents the Innovation Capital Expenses of firm i at time t: 
 

(Equation 1) ICSit = ICit + (1-α)ICi(t-1) 
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Regarding PINN, it includes the number of persons involved in the 
innovative processes (Hashimoto and Haneda, 2008; Wang et al., 2016). This 
is equivalent to measuring the R&D human resources (Guan and Chen, 2010; 
Lee et al., 2010) at all stages of innovation. Other studies have focused on 
the number of high skilled staff (Cruz-Cázares et al., 2013) and full time 
researchers (Guan et al., 2016); however, PINN already englobes all the 
involved human resources. 

3.3.2.2. Outputs selection 

Process, product and organizational innovations are outputs of the innovative 
process. Patents are used as an indicator of product and process innovations. 
They have been previously used as a proxy for technological innovations 
(Cruz-Cázares et al., 2013) and R&D Knowledge Stocks  (Guan et al., 2016). 
Moreover, they are a reliable indicator of innovative activity (Guan and He, 
2007) and of the quality of such innovations (Griliches, 1990). Thus, the 
number of patents represent an accurate R&D output resulting from new 
inventions (Acs et al., 2002; Guan and Chen, 2010; Cruz-Cázares et al., 
2013).  

Process innovations bring with it significantly improved production methods 
(OECD, 2005), and most are intended to lower the cost of production 
(Klepper, 1996; Hashimoto and Haneda, 2008). To this end, firms must 
invest in innovation to improve their production capacity, which is a suitable 
strategic decision due to the improvement of the bargaining position gained 
through it, even when it might affect the efficiency of the system (Plambeck 
and Taylor, 2005). Thus, the importance of improving the production 
capacity is used as an output mainly related to process innovations. 
Respondents of the PITEC survey could choose among four possibilities, 
reporting this importance as null, low, medium or high. 

Finally, the level of IMS is considered as a specific case of organizational 
innovation (Jørgensen et al., 2006; Salomone, 2008; Bernardo, 2014) and is 
thus included as an output of innovation. Among the several taxonomic 
schemes for classifying the level of IMS, Zeng et al. (2007) analyzed it at 
different stages of a company. According to the authors, at the strategic level 
the MSs objectives are given the top priority, which determines IMS at more 
operational stages. Thus, this study focuses on the strategic stage as a proxy 
for the overall level of IMS. More specifically, it focuses on the integration 
of the quality and environmental objectives based on their priority at the 
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strategic level, using the methodology applied in Hernandez-Vivanco et al. 
(2016a). The importance of both the QMS and EMS were included in PITEC 
only from 2004 to 2007, so this study had to be limited to this period. 

The level of IMS was measured as “fully”, “partially” or “non-integrated”, 
so Table 12 summarizes the coding procedure (Hernandez-Vivanco et al., 
2016). Firms that were integrated corresponded to 79.65% of the sample. 
This is in good agreement with the high integration level at the strategic stage 
–more than 78% in policy, objectives and planning– in most Spanish 
companies (Bernardo et al., 2012). As expected, the level of IMS at the 
strategic stage determines the overall level of IMS previously reported in 
Spanish firms: more than 76% in most firms described by Bernardo et al. 
(2009; 2012) and a minimum of 78% according to Abad et al. (2014). 

 

Table 12. Measurement of IMS 

Score of QMS and 
EMS indicators (a) 

Level of 
IMS 

Codification Frequency % 

Highest score for 
QMS and EMS 

Fully 
integrated 

3 88 15.44 

Both are relevant and 
employed, but not 
having the highest 
score at least for one 
of the MS 

Partially 
integrated 

2 366 64.21 

Not relevant or not 
employed at least for 
one MS 

Non-
integrated 1 116 20.35 

Source: Own elaboration 

 
3.3.2.3. Measurement model of IE 

For measuring innovation efficiency scores, the Partial Frontier Approach, 
namely the order-α input oriented method is selected (Aragon et al., 2005). 
This method is a generalization of the Free Disposal Hull (FDH) (Deprins et 
al., 1984), but only assumes the input disposability of the Decision Making 
Units (DMUs – in this case, firms). In managerial terms, this assumption 
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means using less inputs for obtaining more outputs. The order-α is less 
sensible to outliers compared to Data Envelopment Analysis (DEA) (Charnes 
et al., 1978). 

Outliers are identified using different order-α (α = 95, 96, …, 100) (Daraio 
and Simar, 2007). Moreover, the potential economic issue of producing (non-
zero) outputs without consuming resources (Thanassoulis et al., 2008) is also 
solved. An intertemporal estimation is considered to get comparability 
between firms over years (Mittal et al., 2005). The bootstrapping method is 
useful for estimating the standard errors (refer to Tauchmann (2012) for 
further econometrical details). The cleaning of the PITEC database is based 
on the former requirements, obtaining a final dataset of 570 observations.  

 

3.3.3. Model for the comparison of IE based on IMS and OI 

This subsection explains how H1 and H3a will be tested. This is, testing how 
IE is different whether firms are Fully integrated vs not (H1) and whether 
they are an open firm or not (H3a).  

A proxy for IMS was obtained in Table 12. To measure OI, the OPEN 
variable indicates whether firms cooperated externally between t – 2 and t for 
innovating (Barge-Gil, 2013); its descriptive statistics are summarized in 
Table 13, panel A. This variable is obtained directly from the PITEC survey 
and equals one if firms collaborated actively with at least one source among: 
i) suppliers, ii) clients or customers, iii) competitors, iv) consultants and labs, 
v) universities or other higher education institutions, vi) public research 
institutes, and vii) technological centers; otherwise OPEN is coded as zero. 

The Mann-Whitney-Wilcoxon test (Wilcoxon, 1945; Mann and Whitney, 
1947) will provide the likelihood of having higher IE depending on the level 
of IMS and openness. The Harrell’s C statistic (Newson, 2006) will be 
applied for estimating the probability and the confidence intervals of: i) non-
fully integrated firms to be more efficient than fully integrated (H1), and ii) 
firms that perform OI to be more efficient than their counterparts (H3a).  
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3.3.4. Model for measuring the effects on firm performance 

In this subsection, a model for testing H2 and H3b is developed. This is, 
measuring the effect of IE on firm performance (H2) and the moderating 
effect of OI in the previous relationship (H3b). 

3.3.4.1. Dependent variable 

The innovative sales productivity is used as a proxy for firm performance, as 
it is directly related to IE through the market perspective (Wang et al., 
2016a). This measure reflects the productivity of the firms for transforming 
their innovations into sales, standardized in terms of their size (employees). 
Thus, the innovative sales productivity is a measure of the innovative sales 
per employee (Belderbos et al., 2004; Tsai, 2009) as shown in equation 2. Its 
descriptive statistics are shown in Table 13, panel A. 
 

(Equation 2) Innovative sales productivity = ln ((% of sales of new 
products / number of employees) + 1) 

 

3.3.4.2. Independent variables 

This model aims to determinate the effect of IE on firm performance (H2), 
and the moderating effect of OI (H3b). The IE scores are taken from section 
3.2. and OI is measured in terms of the variable OPEN. Table 13, panel A 
summarizes the dependent and explanatory variables used in this model. 

3.3.4.3. Control variables 

Different industries produce different innovation results (Lanjouw and 
Schankerman, 2002; Hoang et al., 2006). Moreover, the company size may 
vary IMS implementation (Zeng et al., 2007), and might present different 
results in terms of IE and firm performance (Cruz-Cázares et al. 2013), so it 
is included as a dummy variable that equals 0 for Small and Medium 
Enterprises (SME) and 1 for Large. Finally, the variable Year is also 
considered since this is longitudinal study. Table 13, panel B summarizes the 
descriptive statistics of the control variables. 
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Table 13. Descriptive statistics of the panel regressions variables 
 
PANEL A. INDEPENDENT AND DEPENDENT VARIABLES 
Continuous Variables Mean Std.Dev. Min Max Proxy for 
Innovative sales 
productivity 

0.3585 0.5195 0 3.0445 Firm 
Performance 

Innovation Efficiency 
scores 

0.6576 0.3313 0.0193 1 Innovation 
Efficiency 

Dummy Variable Codification Frequency %  Proxy for 
OI between t – 2 and t OPEN    Open 

Innovation      Closed 0 233 39.12  
     Open 1 347 60.88  
 
PANEL B. CONTROL VARIABLES 

 
 

Dummy Variable Codification Frequency %    
Industry       
     Food&beverages 0 42 7.37    
     Chemical 1 53 9.30    
     Pharmaceutical 2 45 7.89    
     Rubber & plastics 3 28 4.91    
     Metal 4 54 9.47    
     Machinery 5 112 19.65    
     Electrical equip. 6 54 9.47    
     Medical tools 7 46 8.07    
     Motor vehicles 8 17 2.98    
     Commerce 9 28 4.91    
     Software 10 14 2.46    
     R&D 11 63 11.05    
     Architecture 12 14 2.46    
Size       
     SME 0 398 69.82    
     Large 1 172 30.18    
Year       
     2005 2005 158 27.72    
     2006 2006 220 38.60    
     2007 2007 192 33.68    

Source: Own elaboration 
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3.3.4.4. The model relating innovation efficiency and open innovation 
with firm performance 

A panel regression analysis will be used to analyze how IE and OI are related 
to firm performance. The innovative sales productivity is used as a proxy of 
the performance in commercial terms. As previously shown in equation 2, its 
minimum value is zero when firms do not produce any sales from its new 
products, which means that data is censored or limited at this point. This 
characteristic can be controlled using the left-censored-Tobit approach 
(Tobin, 1958). The random-effect panel analysis is selected to avoid biased 
estimates of fixed-effects (Honore, 1992), and for obtaining conclusions 
about the whole population. Hence, the Censored-Tobit and non-censored 
panel regressions will be estimated using Stata/SE 14.0 to compare the 
robustness of these models. Figure 5 represents these analyses, where b1 
refers to H2 and b2 to H3b. 

 
Source: Own elaboration 

Figure 5. Panel regression and Censored-Tobit representation 

 

3.4. Results 

First, the results of the efficiency scores are shown in Table 14. It is 
evidenced that LMT firms have a slightly lower efficiency mean compared 
to HT. Although on average such differences are not greatly different, this 
might be attributed to the fact that LMT base their innovations on their 
creativity to transform innovation inputs into outputs rather than on science. 
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Conversely, HT firms are more dependent on developing their competitive 
advantages from an efficient process of science-based innovations to survive 
in more turbulent environments (Bender and Laestadius, 2005; Cruz-Cázares 
et al. 2013). Regarding industries, it is not surprising to find different 
efficiency scores even within the same category of LMT or HT industries. 
This outcome can be mainly attributed to the fact that firms use resources and 
produce outputs that are mainly comparable with other firms from the same 
industry (Guan et al. 2006; Lee et al. 2010; Cruz-Cázares et al. 2013). 

 

Table 14. Innovation Efficiency Scores 
Industry Obs Mean Std. 

Dev. 
Min Max 

LMT 166 0.7040 0.3236 0.0571 1 
   Food & 
beverages 

42 0.7742 0.3017 0.1154 1 

   Rubber & 
plastics 

28 0.7681 0.3251 0.0827 1 

   Metal 54 0.6181 0.3193 0.0571 1 
   Commerce 28 0.5871 0.3431 0.1429 1 
   Architecture 14 0.9303 0.1498 0.5276 1 
HT 404 0.6385 0.3330 0.0193 1 
   Chemical 53 0.5227 0.3582 0.0361 1 
   Pharmaceutical 45 0.8361 0.2396 0.2857 1 
   Machinery 112 0.6071 0.3439 0.0542 1 
   Electrical 
equipment 

54 0.6153 0.3366 0.0958 1 

   Medical tools 46 0.6666 0.2956 0.0494 1 
   Motor vehicles 17 0.6919 0.4217 0.0193 1 
   Software 14 0.6337 0.3269 0.1854 1 
   R&D 63 0.6369 0.2978 0.0995 1 
Total 570 0.6576 0.3313 0.0193 1 

Source: Own elaboration 

 

The results from the Mann-Whitney-Wilcoxon tests for H1 and H3a (Figure 
6) suggest that IE of the fully integrated companies is significantly higher 
(median = 1) than non-fully integrated (median = 0.75) with an associated 
probability of 0.67, so H1 is supported.  
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Conversely, closed companies are significantly more efficient (median = 
0.75) than open firms (median = 0.68) with an associated probability of 0.55, 
thus rejecting H3a. 

 

 
p-value for the Mann–Whitney–Wilcoxon test: ** p<0.05, *** p<0.01.  

The H0 is that the efficiency is the same  
i) at any level of IMS and ii) for closed and open firms. 

Source: Own elaboration. 

Figure 6. Test of medians for EFF comparing Level of IMS and OI 
 

Regarding the effects on firm performance, both the Censored-Tobit (34 
censored observations) and the non-censored panel regressions are robust 
with high rho-values (ρ) (Pedroni, 2004), above 0.70 as summarized in 
Figure 7. The analyses evidence that IE positively affects firm performance 
in terms of innovative sales productivity, hence H2 is supported. However, 
even if ~60% of the firms are open, OI does not moderate the previous 
relationship, so H3b is not supported.  
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*p<0.06, **p<0.05. Standard errors in parentheses. 

N=570. OPEN=0 is the reference. 
Source: Own elaboration. 

Figure 7. Panel Censored-Tobit and non-censored regressions’ results of the 
main model. 

 

The results for control variables are summarized in Table 15. They suggest 
that SMEs perform better compared to Large companies since they devote 
less employees to create more innovative sales. This might be due to their 
market-driven rather than research-driven orientation that allows them to 
respond quicker to new opportunities (OECD, 1997). Industries have no 
significant differences of their innovative sales productivity respect to the 
reference (Food & beverages), except Software which performance is 
significantly higher. Finally, the variable year was not significant. 

Figure 8 summarizes the hypotheses which results are empirically supported. 
Thus, results suggest that fully integrated companies are more efficient 
innovating (H1), and IE positively affects firm performance (H2). Moreover, 
H3a is not supported, and results are contrary to the hypothesis: companies 
that practice OI are found less efficient innovating. Finally, H3b is not 
supported since OI does not moderate the effect of IE over firm performance. 
Thus, H3 is not supported.  
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Table 15. Control variables and constant coefficients 
 Firm Performance 
Variables Panel Censored-

Tobit 
Panel Non-Censored 

Regression 
Size   
  1.Large             -0.294*** (0.070) -0.310*** (0.0668) 
Year   
   2006 0.029 (0.028) 0.028 (0.027) 
   2007 0.002 (0.029) 0.003 (0.028) 
Industry   
  1.Chemical 0.111 (0.139) 0.112 (0.112) 
  2.Pharmaceutical -0.045 (0.148) -0.043 (0.141) 
  3.Rubber & plastics -0.137 (0.145) -0.133 (0.139) 
  4.Metal -0.010 (0.144) -0.007 (0.138) 
  5.Machinery 0.137 (0.127) 0.144 (0.121) 
  6.Electrical equip. -0.100 (0.143)  -0.080 (0.137) 
  7.Medical tools 0.199 (0.153) 0.228 (0.146) 
  8.Motor vehicles -0.091 (0.203)  -0.044 (0.191) 
  9.Commerce -0.030 (0.166) 0.022 (0.157) 
  10.Software 1.172*** (0.214) 1.165*** (0.205) 
  11.R&D 0.204 (0.142) 0.215 (0.135) 
  12.Architecture -0.121 (0.220) -0.007 (0.204) 
Constant 0.296** (0.127) 0.298** (0.122) 

References are SME, Year 2005 and Industry=0 (Food & beverages) for Size, Year and 
Industry respectively. ** p<0.05, *** p<0.01. Standard errors in parentheses. 
Source: Own elaboration. 

 

 

 
Source: Own elaboration. 

Figure 8. Empirically supported hypotheses 
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3.5. Discussion and conclusions 

In this study, the Integration of Management Systems and Open Innovation 
are studied as two managerial drivers of innovation efficiency in pursuit of 
improving their performance. Using a sample of 220 Spanish companies, the 
results obtained are discussed as follows.  

According to the results, H1 is supported, suggesting that full IMS drives IE. 
From the MSs viewpoint, IMS is discussed as a potential contributor to 
integrate the specialists’ knowledge by stablishing common goals that result 
from the cooperative objectives of each of the function-specific MSs 
(Karapetrovic, 2003). Such way of organizing empowers the whole firm for 
completing their tasks focused on the common objectives, overcoming 
difficulties and innovating (Wong et al., 2009). Thus, IMS seems to facilitate 
the creation of links between specialists proposed by the KBV theory. Thus, 
albeit only 15.44% of the firms were fully integrated, IMS benefits for 
increasing efficiency seem to go beyond the organizational standpoint 
(Wagner, 2007a; Simon et al., 2012; Simon and Douglas, 2013). According 
to the results, IMS appears to create an accurate environment for achieving 
higher IE, which could be a consequence of the increased innovation 
capabilities obtained from full IMS (Hernandez-Vivanco et al., 2016a). 

A concern about MSs is they might hinder innovation (Prajogo and Sohal, 
2001), so the adequate atmosphere in terms of culture and human resources 
must be created to address this issue from the structure to the daily practices 
(Palm et al., 2016). In the innovative process, IMS promotes transparency 
and awareness of interdependences between function-specific MSs, while 
simultaneously optimizing new developments from a quality and 
environmental perspective (von Ahsen, 2014). Thus, results suggest that fully 
integrated firms not only innovate more efficiently, but also optimize both 
quality aspects and environmental impacts of their inventions. 

Confirming H2 suggests that companies that are more efficient innovating 
have better chances of translating that efficiency into sales productivity of 
new products. Wang and Wang (2012) found a similar influence in intensity 
and significance when asking firms to evaluate both factors from their own 
perspective. This study confirms the former results and diminishes 
subjectivity by benchmarking (measuring efficiency) objectively, finding 
results in line with previous literature (Guan and Chen, 2010; Cruz-Cázares 
et al., 2013; Wang et al., 2016a). 
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Regarding OI, H3 is not empirically supported. Results suggest that open 
firms are significantly less efficient innovating than closed firms, contrary to 
H3a. Although the difference is significant, the probability of open firms 
being more efficient than closed firms is 45%. Such probability, although 
close to having non-significant differences, might be due to the requirement 
of more resources to innovate compared to closed firms (Laursen and Salter, 
2006; Greco et al., 2016), which results on a limited increase of innovation 
outputs (Cuerva et al., 2014). Nonetheless, such relatively small difference 
in IE seems to be manageable through the same innovation capabilities 
resulting from OI (Cheng et al., 2016).  

H3b is also rejected, suggesting that OI does not moderate the relationship 
between IE and firm performance. Previous studies found empirical evidence 
of the direct positive influence of external cooperation on firm performance 
(see e.g., Belderbos et al., 2004). Nonetheless, even if open firms are found 
less efficient innovating, the effect of IE over firm performance is not 
statistically different for both open and closed companies. Thus, the 
inefficiency derived from the additional inputs used in OI is not transmitted 
to firms’ innovative sales productivity. 

Rejecting H3 (H3a and H3b) does not implicate that OI should not be 
performed. In fact, the ability of companies to recognize, assimilate and 
apply the information derived from OI, named absorptive capacity (Cohen 
and Levinthal, 1990), cannot always be captured by all the areas from the 
different sources for innovating (Bogers and Lhuillery, 2011). This capacity 
largely depends on the firms’ prior knowledge, experience and history 
(Cohen and Levinthal, 1990). Consequently, there is a strong need of further 
researching into other aspects of OI, due to the high complexity of its 
interactions with IMS. 

This research has three main implications for the academia. Firstly, this paper 
analyzes IMS minimizing subjectivity since firms were not asked to assess 
directly their level of IMS; instead, the latter was measured based on their 
quality and environmental performance, with the data provided by the PITEC 
survey. Thus, results led to conclude that full integration could act as a 
relevant driver of IE. This might be attributed to the links provided by such 
integration, which fosters the optimization of human and financial resources 
by aligning the firms’ goals. Secondly, IE means optimizing resources for 
obtaining more innovation outputs (process, product and organizational), 
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which in turn promotes firms’ performance. Hence, the efforts invested in 
innovation pay off through resources optimization and higher productivity of 
sales of new products. Finally, this study evidences the necessity of 
understanding to what extent OI might be beneficial and detrimental 
depending on the level of IMS.  

The managerial implications of this study are mainly four. Firstly, companies 
that have implemented more than one MS (not necessarily certified) must be 
aware that the benefits of full IMS go beyond the operational efficiency, since 
it also enhances the firms’ innovation efficiency. Secondly, the former 
outcome leads to a performance, hence increasing the firms’ competitiveness 
efficiently. Thirdly, full IMS fosters the optimization of resources through 
the unification of goals; this permits a more efficient execution of innovation 
activities. Finally, although results suggest that OI might hinder IE, it is also 
remarked that such differences are manageable, so firms must seek for 
efficient sources of knowledge according to their needs and exploit the 
resulting knowledge and capabilities. To this end, clear objectives must be 
defined consistently with external sources to promote the creation of 
additional innovation outputs and thus, minimize the risk of devoting 
excessive resources compared to their closed peers. 

This is one of the first studies finding empirical evidence of two managerial 
practices seeking to foster IE: OI and IMS. It also contributes to the IE 
literature by measuring product, process and organizational innovations. 
Finally, this research sheds light on understanding the relationships of IE 
with firm performance in the context of IMS and OI.  

Despite the contributions of this study, it is not absent of limitations. Firstly, 
using a secondary database limited this study to the available information, so 
it was not possible to consider: i) other MSs (e.g., Accounting Sustainability, 
Operational Health and Safety, among others), ii) other important aspects 
related to sustainability, and iii) extend the study to more recent observations. 
Secondly, even if measuring the variables of this study minimized 
subjectivity, some proxies had to be used based on the existing literature. 
Finally, only the Spanish firms that were included in the PITEC survey were 
considered, so these conclusions might not be representative of other 
populations in which MSs have not been widely implemented. 

Future research will be focused on analyzing the role of OI and IMS when 
IE increases, as well as analyzing differences among sectors. 
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CHAPTER 4. SUSTAINABLE INNOVATION THROUGH 
MANAGEMENT SYSTEMS INTEGRATION 
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Abstract 
 
Purpose: Sustainable development requires voluntary actions and a strong 
commitment, and cleaner production is one of the most adopted sustainability 
practices across organizations. Moreover, the integration of management 
systems (IMS) and innovation are two strategic promotors of sustainable 
development. However, how both IMS and innovation are related in pursue 
of sustainability remains scarcely researched. Thus, the aim of this article is 
to explore if IMS promotes sustainability-oriented innovations within the 
framework of cleaner production.  
 
Design/Methodology/Approach: This is based on 40 surveys of Latin-
American and European candle manufacturers. A model for measuring IMS 
at the strategic level was developed considering quality, environmental, 
corporate social responsibility and health & safety management systems. 
Data was analyzed using Partial Least Squares to assess simultaneously the 
relationships between IMS, the adoption of cleaner production technologies 
and sustainable product innovation.  
 
Findings: Results suggest that IMS is closely related to the adoption of 
cleaner production technologies and that, through this factor, IMS fosters the 
development of sustainable products. The positive relationship between the 
adoption of cleaner production technologies and sustainable product 
innovation is also evidenced. 
 
Originality: This is one of the first studies that considers different continents 
to research into the relationships between IMS and sustainable innovation. 
 
Keywords: Management systems integration; innovation; sustainability; 
cleaner production. 
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4.1. Introduction 

The global concern about environmental care, social awareness and 
sustainability has increasingly caught the attention of practitioners and 
researchers (Oskarsson and Malmborg, 2005; Gianni et al., 2017a). In light 
of the current business environment, sustainable development emerged as a 
new competitive advantage, including sustainable initiatives and a wider 
perspective of profitability, that involves environmental and social values 
(Sroufe, 2017). Thus, companies in real pursue of sustainability are required 
to innovate, change their organizational structure and integrate their 
strategies to overcome barriers and become more sustainability-oriented 
(Lozano et al., 2016). 

From the organizational perspective, the integration of management systems 
(IMS) is defined as a ‘system of systems’ (Karapetrovic and Willborn, 
1998b) that provides a systematic approach to amalgamate different 
perspectives, including environmental (EMS), quality (QMS), corporate 
social responsibility (CSR) and occupational health and safety (OHSMS) 
management systems (MSs) (Zwetsloot, 1995). Thus, IMS seems to provide 
the necessary holistic framework to achieve corporate sustainability (Vieira 
and Amaral, 2016; Gianni et al., 2017a; Mustapha et al., 2017; Sroufe, 2017). 
More specifically, it promotes isomorphism across the organization by giving 
all the MSs the same importance to internalize their underlying principles 
(Zeng et al., 2007; Bernardo et al., 2017; Gianni et al., 2017a). Moreover, 
IMS has the advantage that its certification remains inexistent, so its 
implementation seems not to be symbolic (Gianni et al., 2017a). 

Furthermore, sustainable companies reflect this approach through the 
improvement and creation of new processes and products (Boons et al., 
2013). This strategy allows companies to maximize the benefits of the triple 
bottom line (TBL); i.e., economic, environmental and social benefits 
(Elkington, 1997). To this end, the Cleaner Production (CP) basis has been 
recognized as a remarkable voluntary corporate initiative to sustainability 
(Bonilla et al., 2010; Lozano, 2012). This strategy seeks to continuously 
applicate integrated preventive actions to increase companies’ efficiency and 
reduce at the source (in processes and products) the environmental and social 
risks (UNEP DTIE, 1996). To this end, companies utilize technological 
solutions to minimize the environmental and social impacts of their 
operations before they leave a production process (UNEP DTIE, 1996; Kemp 
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and Volpi, 2008; Vieira and Amaral, 2016). This objective is in line with 
sustainable product innovations, which seek to reduce, from the design, the 
environmental and social impacts over their entire life cycle (UNEP DTIE, 
1996; Rebelo et al., 2016).  

Since both IMS and innovation are relevant to sustainable development, they 
seem to be closely related (Gianni et al., 2017a). Recent theoretical 
(Bernardo, 2014) and empirical studies (Simon and Petnji Yaya, 2012; 
Hernandez-Vivanco et al., 2016a), have generally found a positive 
association between both IMS and innovation. Nonetheless, scarce research 
has related these concepts in pursue of sustainability (Nunhes et al., 2016; 
Gianni et al., 2017a) and the debate of a positive relationship is open-ended 
(Ramos et al., 2018). Hence, the aim of this article is to contribute to the 
state-of-the-art by exploring, with an intercontinental scope, if IMS acts as a 
promotor of CP-oriented process and product innovations.  

 

4.2. Theoretical framework 

In this section, firstly sustainable innovation is analyzed in the context of CP 
to relate the adoption of CP technologies and sustainable product innovation. 
Then, the relationship between IMS and the adoption of CP technologies, and 
sustainable product innovation are analyzed. 

 

4.2.1. Sustainable process and product innovations 

According to the OECD (2005), both process and product innovations have 
different objectives; the former is related to the implementation of a new or 
significantly improved production or delivery methods. The latter is related 
to significant changes in the capabilities of goods or services. To become 
sustainably oriented, such innovations must benefit the TBL with measurable 
improvements (Sroufe, 2017). Thus, companies are challenged to manage the 
existing trade-offs between the economic, environmental and social impacts 
so that process and product innovations do not have (negative) consequences 
between them or in another area (Rocha et al., 2007). To this end, companies 
should implement radical innovations embedded in the companies’ wider 
socio-economic context (Boons et al., 2013). 
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From the operations standpoint, Muñoz-Villamizar et al. (2018) suggested 
that, in order to assess and improve their sustainable performance, companies 
should consider four factors: i) complying with their location’s regulations 
and certifications, ii) rationalizing their resources across the value chain, iii) 
improving their raw materials through the implementation of circular 
economy strategies, and iv) improving their production processes. According 
to the authors, the latter is often the factor that has the greatest environmental 
impact since this is what companies can best manage directly. As a 
consequence, companies aiming to become sustainability-oriented seem to 
prefer beginning their transition from process innovations and then move 
forward to the other factors. In this line, Sroufe (2017) discussed that process 
improvements that enable energy conservation as well as waste reductions at 
source are necessary to bring new sustainable products to the market. 
According to the author, such new products would be designed using 
ecological and less hazardous new materials.  

Given the strategic importance of adopting a sustainable management 
approach, Boons et al. (2013) identified that companies should be 
forthcoming to make great efforts to successfully achieve the required 
transitions. This means that, the more innovations related to the technical and 
sustainability attributes of new products, the larger the effort that companies 
must make. Thus, as long as creating sustainable products is profitable and 
customer oriented, companies ought to invest in such innovations and in 
actions to preserve the environment (Ramos et al., 2018). Such approach 
would foster, from the design, waste and emissions reductions, as well as the 
minimization of risks to the environment and society, in accordance with CP 
(UNEP DTIE, 1996; Kemp and Volpi, 2008; Vieira and Amaral, 2016).  

Adopting a new technology, in particular if it is CP oriented, requires a great 
effort and a strong strategical commitment since it might implicate changing 
radically the companies’ operations (Boons et al., 2013). According to the 
CP framework, such changes would be related to both: process and product 
innovations. Thus, it can be expected that companies that adopt CP 
technologies in pursue of sustainability will also introduce sustainable 
product innovations aiming to benefit the TBL, as stated in H1: 
 

H1: The adoption of cleaner production technologies is positively 
related to sustainable product innovation. 
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4.2.2. The integration of managements systems and the adoption of cleaner 
production technologies 

Companies are continuously challenged to comply with the different 
requirements of the multiple stakeholders. To this end, they implement 
individual MSs –such as QMS, EMS, OHSMS and CSR– aimed to respond 
to their specific demands. In the course of this process, companies are faced 
with a “puzzle” of MSs that should be integrated into a unique and more 
efficient integrated MS (Rebelo et al., 2016). For this purpose, companies 
must firstly give the same (high) importance to all the MSs (certified or not) 
within the organization (Zeng et al., 2007; Gianni and Gotzamani, 2015; 
Bernardo et al., 2017; Gianni et al., 2017a). To analyze how IMS is related 
to the adoption of CP technologies, the contributions of each MS are analyzed 
as follows.  

EMSs are adopted to deal with the environmental dimension of the 
companies’ operations, with the advantage that it promotes the better use of 
resources, which usually leads to cost reductions (Lozano, 2012). To reach 
this benefit, companies have to necessarily change and improve their current 
operations, so they must modify or introduce new processes (Lim and 
Prakash, 2014). When such innovations occur in the framework of an EMS 
strategy, companies aim to eliminate any potential environmental risk at 
source, which promotes the adoption of CP technologies (Radonjič and 
Tominc, 2006). 

Even if the environmental motivations seem to be clear for implementing CP 
technologies, companies are usually more conscious about the quality 
dimension of their operations (Ramos et al., 2018). Interestingly, and from 
the QMSs’ perspective, pollution could be considered as a ‘quality defect’ 
that should be reduced or eliminated at the source instead of just being 
controlled (Khanna et al., 2009). Although this objective is in line with the 
CP approach, it also demands companies to step further. To effectively obtain 
process innovations oriented to improve quality, the latter should be 
considered beyond the limited scope of control and inspection. Its adoption 
should be widened to the strategic vision of continuous improvement (Hoang 
et al., 2006; Moreno-Luzon et al., 2013). 

Besides fostering environmental care, CP technologies should also pursue 
the minimization of risks posed to society, including workforce (UNEP 
DTIE, 1996). Thus, OHSMSs have a relevant role. Since adopting a new 
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technology usually implicates new or different workforce risks, OHSMSs are 
useful to provide companies of the necessary means to manage them (Bottani 
et al., 2009; Santos et al., 2013). Simultaneously, OHSMSs contribute to the 
reduction of wastes and the improvement of quality, which complements the 
contributions of the other MSs (Zwetsloot, 1995; Lo et al., 2014).  

Moreover, CSR is in line with EMSs and OHSMSs’ goals, but expanding its 
frontiers outside the organization, so it takes place under the aegis strategic 
management (Lozano, 2012). Thus, it is not surprising that CSR and EMS 
are being increasingly adopted and integrated due to both, internal 
motivations (higher effectiveness) and external demands calling for more 
information regarding environmental and social performance (Oskarsson and 
Malmborg, 2005). According to the latter study, the adoption of CSR and 
EMS could foster innovation if (and only if) companies act proactively rather 
than just responding to the legal demands or the demands in the standards. 
Otherwise, such MSs might hinder instead of promote innovation (Oskarsson 
and Malmborg, 2005). Henceforth, companies dealing with such proactive 
approach regarding environmental and social practices are replacing other 
companies with more traditional strategies such as low-price oriented. Thus, 
it seems that CSR, besides being aligned to the CP framework, reinforces the 
other MSs providing the organization of a more holistic strategy that includes 
sustainability priorities (Longoni and Cagliano, 2015). As a result, the CSR 
adoption seems to act a strategical support to promote the adoption of CP 
technologies through its sustainability-oriented framework. 

By giving a high importance to all MSs, IMS captures their synergies to 
promote process innovations (Simon and Petnji Yaya, 2012; Bernardo, 2014; 
Hernandez-Vivanco et al., 2016a). Moreover, IMS provides a sound focus 
and clear insights towards sustainability goals (Mustapha et al., 2017); i.e., 
to use efficiently resources/costs (Zwetsloot, 1995) and minimize 
environmental and social impacts (Gianni et al., 2017a) through innovation 
(Rebelo et al., 2016). Thus, IMS seems to give companies the necessary 
managerial support to adopt CP technologies (Vieira and Amaral, 2016; 
Mustapha et al., 2017; Ramos et al., 2018) as stated in H2: 
 

H2: The integration of management systems is positively related to 
the adoption of cleaner production technologies. 
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4.2.3. The integration of management systems and sustainable product 
innovation 

Mustapha et al. (2017) recognized IMS as a sustainable green MS that 
stimulates companies to move towards a sustainability approach through the 
optimization of costs and time. The authors attributed such IMS benefits to 
the abatement of redundancies and the simultaneous enhancement of 
productivity. According to the conclusions of that study, it seems that IMS is 
more related to sustainable process innovation rather than product 
innovation.  

In spite of the direct relationships between IMS and process innovations, 
sustainability professionals are well aware of the imperative need of applying 
this strategy across the value chain and involving both processes and products 
(Rebelo et al., 2016; Sroufe, 2017). On this basis, sustainable innovation is 
required not only to meet with the internal (process) CP requirements, but 
also to attend the needs of the different stakeholders across the value chain 
(Muñoz-Villamizar et al., 2018). It is in this process that IMS becomes 
crucial by its purpose of attending equally the needs and goals of the diverse 
stakeholders across the value chain (Jørgensen, 2008). Thus, the relationship 
between IMS and (sustainable) product innovation is plausible (Tarí and 
Molina-Azorín, 2010; Bernardo, 2014), but it seems not to be direct. Thus, 
the path of the relationship between IMS and sustainable product innovation 
has to be further developed. 

Although IMS and innovation have been generally positively related 
(Bernardo, 2014; Gianni et al., 2017a), most studies have focused on a 
general definition of ‘innovation’ rather than the specific types of innovation 
proposed by the OECD (2005). Simon and Petnji Yaya (2012) present one of 
the first studies attempting to disentangle the IMS effects on the different 
types of innovations, namely process, organizational and marketing 
innovations. According to the authors, the better use of systems resulting of 
IMS fosters all three types of innovation, which in turn, improve customer 
satisfaction. These latter effects might be instrinsically atribitued to new and 
improved products (innovation). Although this last argument was not 
empirically tested in Simon and Petnji Yaya (2012), the significant 
relationship between IMS and product innovation was later found in 
Hernandez-Vivanco et al. (2016a). The authors conclude that IMS improves 
the odds of innovating in both processes and products, but they also observe 
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that companies must be open to collaborate with external parties –including 
the stakeholders of the supply chain, where IMS is particularly relevant– so 
that both process and product innovations are positively related; otherwise, 
process innovations might hinder product innovations. Thus, it seems that a 
previous relationship between IMS and process innovations is required so 
that both contribute to create new or improved products. This indirect 
relationship could be suspected to maintain when focusing on sustainable 
innovations. 

To create sustainable products and achieve excellence, organizations must be 
proactive regarding continuous improvement and should implement 
organizational and process innovations (Rebelo et al., 2016). In this line, IMS 
not only that is a relevant an organizational innovation that endorses 
organizational efficiency (Bernardo, 2014), but it also fosters the adoption of 
sustainable process innovations, namely CP technologies (Vieira and 
Amaral, 2016; Mustapha et al., 2017; Ramos et al., 2018). The latter, as 
previously discussed, promotes sustainable product innovations, which 
integrate the technical, environmental and social dimensions of the new 
products (Rebelo et al., 2016). As a result, it can be hypothesized that IMS 
is significantly related to sustainable product innovations, but its relationship 
is mediated by the adoption of CP technologies. Hence, hypothesis H3 is 
stated as follows: 
 

H3: The adoption of cleaner production technologies mediates the 
positive relationship between the integration of management 
systems and sustainable product innovation. 

 

To sum up, Figure 9 shows a scheme of the studied relationships. 
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Source: Own elaboration 

Figure 9. Model relating IMS and sustainable innovation 

 

4.3. Research methodology 

This section presents the methodological approach to test the hypotheses of 
this research. To this end, firstly the target population is presented together 
with the sample selection and its characteristics. Next, a statistical model is 
selected to test the hypotheses simultaneously. Finally, the measurement of 
variables, namely IMS, adoption of CP technologies, sustainable product 
innovation and control variables is described. 

 

4.3.1. Population and sample selection 

The candle industry is selected in this study for three main reasons. Firstly, 
because from the ancient times candles have been involved in the debate of 
their potential indoor pollution and health effects (Faraday, 2001; Karataş 
and Gülder, 2012), which degree of danger depends on the process and raw 
materials used in their elaboration (Orecchio, 2011; Derudi et al., 2012; 
Manigrasso et al., 2017; Skovmand et al., 2017). Secondly, due to its 
traditional consumption among human history (Nordhaus, 1996), being 
nowadays widely used in the worldwide population. It is estimated that half 
of Europeans use candles at least once a week (ComRes/AECM, 2015), while 
in the US, the annual retail sales are estimated at $2 billion (Derudi et al., 
2012). Finally, there are few official reports concerning the candle sector 
(Knight et al., 2001), and the scientific literature studying these issues from 
a managerial perspective is almost anecdotal.  
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In order to have a significant sample of the sector, this study surveyed the 
top-management of the most representative candle associations’ members. 
Namely, the Latin American Candle Association (ALAFAVE), the European 
Candle Association (ECA), the Association of European Candle Makers 
(AECM) and the National Candle Association of the United States (NCA) 
allowed us to contact their members for this research. All the contestants 
were part of the top-management, and their companies had a direct link with 
one of the abovementioned associations. The total number of candle 
manufacturers that met both requirements were 174: 61 linked to 
ALAFAVE, 22 to ECA, 64 to AECM and 27 to NCA. However, only 
European and Latin-American firms were willing to participate in this study. 

The questionnaires were mainly based on the structure of the Community 
Innovation Survey (CIS, 2012) and the Spanish Innovation Panel (PITEC, 
2007), both following the OECD (2005) guidelines. A version in English and 
in Spanish was prepared using Survey Monkey, which were firstly assessed 
by the candle associations’ board. Then it was improved and pre-tested in 
five firms that validated it, so no further changes had to be done. The 
questionnaire was sent via email in three rounds between October 2016 and 
February 2017, obtaining 40 valid answers: 20 Latin-Americans and 20 
Europeans. The valid answers resulted in an overall response rate of 27.21% 
with a sampling response error of ±8.0% at 95% confidence. Table 16 
summarizes the main characteristics of this questionnaire. 

 

Table 16. Descriptive summary of the questionnaire. 

Target Population: 
Candle Manufacturers linked to 
ALAFAVE, AECM and ECA 

Total registered companies: 147 
Valid responses: 40 
Response rate: 27% 
Sampling error: ±8.0% at 95% confidence 
Method for data collection: Online questionnaire (Survey Monkey) 
Dates of collection: October 2016 to February 2017 

Source: Own elaboration. 
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4.3.2. Data analysis 

The Partial Least Squares (PLS) approach to Structural Equation Modeling 
(SEM) was selected to test the model using SmartPLS 2.0 beta version 
(Ringle et al., 2005). This technique is preferable to other covariance-based 
methods because: i) it does not assume any distribution of the data, and ii) it 
is suitable for exploratory research based on small samples (Chin, 1998).  

 

4.3.3. Measurement of the Variables  

4.3.3.1. Integration of management systems 

Researchers have commonly based on the integration of certified MSs to 
measure IMS (Bernardo et al., 2017; Ramos et al., 2018). However, 
companies can implement and integrate non-certified MSs and, moreover, 
IMS is non-certifiable yet at the international level (Gianni et al., 2017a). 
According to the survey of this research, holding a certified MSs is not 
common among candle manufacturers. Even if 72.5% of the sample applied 
at least one MS (out of the four studied), only 22.5% hold at most one 
certification (mostly a QMS). Thus, a measure of IMS was constructed based 
on literature as follows. 

The basis of IMS lays on the importance given to MSs at the top-management 
level, which determines IMS for the whole organization (Zeng et al., 2007; 
Gianni and Gotzamani, 2015; Bernardo et al., 2017; Gianni et al., 2017a). 
Based on this argument, IMS is measured as a construct composed of two 
variables that depend on the importance given to MSs by the top-
management: IMS-breadth and IMS-depth. These measurements were 
adapted from the widely used definitions proposed by Laursen and Salten 
(2006) in the Open Innovation literature. Thus, IMS-breadth is defined as the 
accumulated importance of all the individual MSs for representing how broad 
they are applied across the organization, (i.e., how spread can their IMS be 
applied). So,  
 
IMS-breath = QMS_importance + EMS_importance  

+ OHSMS_importance + CSR_importance 
 

where the importance of each MS was coded as 0 ‘not relevant’, 1 ‘Low’, 2 
‘Medium’ and 3 ‘Highly important’. Therefore, companies that consider ‘Not 
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relevant’ all of the MSs have an IMS-breadth equal to zero, while those 
considering all (four) MSs ‘Highly important’ punctuate 12. 

Next, IMS-depth is defined as the number of MSs considered highly 
important, suggesting how internalized are those MSs. To measure IMS-
depth, firstly, each of the four MSs was coded as a binary variable equal to 
one such MS was ‘Highly important’ to the top-management and zero 
otherwise, and then, such variables were added up. Thus, IMS-depth equals 
zero when firms do not consider highly important any of the MSs, while it 
scores four if all the MSs are considered highly important (i.e., how deeply 
can their IMS be internalized). 

4.3.3.2. The adoption of cleaner production technologies 

CP technologies are a specific kind of process innovations (Kemp and Volpi, 
2008) that occur in organizations moving towards CP (Vieira and Amaral, 
2016; Mustapha et al., 2017; Ramos et al., 2018), so firms were firstly 
explained the ‘process innovation’ definition in accordance to the OECD 
(2005). Then, firms were asked if they introduced any process innovation 
during 2014-15, in which case they were asked to specify in which 
technology they innovated. Finally, they were asked to assess the importance 
of those innovations to: i) control pollution (CPT1), ii) have zero emissions 
out of their manufacturing processes (CPT2) and iii) reduce wastes such as 
energy and raw materials (CPT3) (Kemp and Volpi, 2008; CIS, 2012; 
Gavronski et al., 2012; Severo et al., 2015). Regarding firms that did not 
introduce any process innovation, it could be reasonably assumed that their 
processes did not change during 2014-15, so CPT1, CPT2 and CPT3 were 
classified as ‘Not relevant’. 

4.3.3.3. Sustainable product innovation 

Firms were firstly introduced to the ‘product innovation’ definition according 
to the OECD (2005) and asked whether they introduced any during 2014-15. 
Firms that answered in the affirmative were then asked to assess the 
importance of such innovations related to the technical and sustainable 
dimensions. Firstly, the main technical aspects of a candle were assessed. 
According to the pre-testing, the selected variables were the introduction or 
improvement of: i) waxes (PI1.1.), ii) fragrances (PI1.2.), and iii) 
colors/lacquers (PI1.3.) (Orecchio, 2011; Derudi et al., 2012; ECA, 2017; 
NCA, 2017). Secondly, several studies warn that candles could be a source 
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of indoor pollution, which could potentially produce negative effects on 
health (Knight et al., 2001; Ahn et al., 2015). Thus, the importance of the 
environmental care (PI2.1.) and social responsibility (PI2.2.) in the 
development of new products were asked to assess the sustainable 
dimensions of product innovation. 

Changing –or innovating in– a technical factor (PI1.1.–PI1.3.) could produce 
different effects on indoor pollution and thus potentially on health (Orecchio, 
2011; Derudi et al., 2012). This implicates a one-to-one correspondence 
between the product innovation construct, and both the technical (PI1.1.-
PI1.3.) and sustainable dimensions (PI2.1. and PI2.2.). Due to the existent 
correspondence that reflects the first-order latent variables (LVs), the 
molecular approach is well suited for this second-order construct rather than 
the molar approach. On the contrary, a molar approach would have been 
suitable for other cases where the LV is formed by first-order constructs that 
are not necessarily correlated (Chin and Gopal, 1995). 

If companies did not introduce any product innovation, it could be reasonably 
assumed that no improved or new products were introduced, so the 
abovementioned indicators were classified as ‘Not relevant’. In other words, 
since products remained the same during 2014-15, any improvement or 
introduction of new products was relevant. 

4.3.3.4. Control variables 

This sample consists of Latin-American and European firms, which could 
condition the results of adopting CP technologies and product innovation 
(Frondel et al., 2007). Thus, the continent was applied as a control variable 
coded as zero for Latin-American and one for European companies. As a 
dichotomous variable, it was immediately used as an indicator in the PLS-
SEM model (Henseler et al., 2016). 

 

4.4. Results 

In this section, firstly, the general results related to the importance of the 
individual MSs and of the IMS indicators are presented, followed by the 
types of technological process innovations adopted by candle manufacturers. 
Then, the PLS-SEM results are presented, consisting of the measurement 
model and the structural model. 
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4.4.1. Results of the management systems importance and integration 

Table 17 summarizes the MSs importance and IMS-breath and -depth results 
across the 40 valid responses. Regarding the importance of MSs, candle 
manufacturers give the highest importance to QMSs, followed by OHSMSs, 
EMSs and finally CSR. Regarding the IMS indicators, the IMS-breadth mean 
of 8.75 (out of 12) suggests that candle manufacturers integrated their MSs 
broadly, which seems to corroborate the idea that companies not necessarily 
have to be certified to integrate MSs. Moreover, the mean of IMS-depth is 
2.05 (the maximum punctuation is four), suggesting that, on average, these 
companies integrated in depth, or internalized, two MSs, mainly QMSs and 
OHSMSs. More specifically, firms deeply internalized QMSs (76.9%), 
followed by OHSMSs (57.89%), EMSs (39,47%) and CSR (39,47%). 

 

Table 17. MSs importance and IMS statistics and correlations (N=40) 
 Variable Mean Median SD 1 2 3 4 5 6 

M
Ss

 
im

po
rta

nc
e 1. QMS 2.63 3 0.77 1      

2. EMS 1.98 2 1.05 0.56 1     
3. OHSMS 2.28 3 0.99 0.68 0.65 1    
4. CSR 1.88 2 1.09 0.49 0.53 0.63 1   

IM
S 

5. IMS-
breadth  

8.75 9 3.25 0.79 0.83 0.89 0.82 1  

6. IMS-
depth 

2.05 2 1.43 0.62 0.70 0.75 0.73 0.85 1 

Source: Own elaboration 

 

4.4.2. Process innovation results 

Regarding process innovations, 75% of the companies (30 out of 40) declared 
that they innovated in at least one process during 2014–15. As shown in 
Figure 10, most of the companies innovated in new packing solutions, 
molding (mainly in Latin-America) and filling. On average, companies that 
innovated in process, adopted between one and two innovations during this 
two-year period. 
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Source: Own elaboration. 

Figure 10. Process Innovations in the candle industry (N=40) 
 

4.4.3. PLS-SEM results 

In this section, firstly the measurement model results are presented, followed 
by the structural model. 

4.4.3.1. Measurement model results 

In PLS-SEM models, the validity and reliability of the measurement model 
are firstly assed (Hair et al., 2011). As shown in Table 18, all the items show 
high loadings (above 0.70) on their corresponding LVs (Carmines and Zeller, 
1979; Hair et al., 2011). Secondly, the composite reliability scores for all the 
LVs are above the minimum recommended value of 0.90 (Nunnally, 1967). 
Thirdly, the LV with the lowest Cronbach’s alpha corresponds to the ‘CP 
technologies’ construct (Cronbach’s alpha = 0.88), which is above the 
minimum recommended of 0.6 (Hair et al., 2016). Finally, the communalities 
for each indicator and the average communality scores for all the LVs are 
higher than 0.70. Such values are also adequate according to the specialized 
literature (Wetzels et al., 2009).  
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To assess the validity of the model, the Average Variance Extracted (AVE) 
is equal to the LVs’ communality, as expected in PLS path modeling 
(Wetzels et al., 2009). The minimum AVE value is 0.82, which is higher than 
the recommended 0.5 (Hair et al., 2011). Moreover, the cross loading 
discriminant validity requires each indicator to load the highest on its 
corresponding LV (Hair et al., 2011). As shown in Table 19, this condition 
is successfully accomplished. 
 
Table 19. Cross loading discriminant validity 

Item Construct IMS 
Cleaner 

production 
technology 

Sustainable 
Product 

Innovation 
Continent 

IMS-breadth IMS 0.951 0.282 0.203 0.000 
IMS-depth IMS 0.970 0.306 0.318 0.000 

CPT1 Cleaner 
production 
technologies 

0.338 0.875 0.533 0.000 

CPT2 Cleaner 
production 
technologies 

0.244 0.891 0.341 -0.184 

CPT3 Cleaner 
production 
technologies 

0.235 0.946 0.428 -0.197 

Technical Sustainable 
product 
Innovation 

0.227 0.444 0.961 -0.059 

Sustainable Sustainable 
product 
Innovation 

0.305 0.503 0.972 0.006 

Continent Continent 0.000 -0.129 -0.025 1.000 
The loadings of the LV corresponding to each indicator are shown in bolds.  
Source: Own elaboration. 

 
Finally, the square root of AVE is higher than the correlations between LVs 
(see Table 20) in accordance with the Fornell-Larcker criterion for 
discriminant validity between LVs (Fornell and Larcker, 1981; Hair et al., 
2011). 
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Table 20. Comparison of the AVE square root and inter-factor correlations 

Latent variables IMS 
Cleaner 

production 
technologies 

Sustainable 
product 

innovation 
IMS 0.960 

  

Cleaner production technologies 0.307 0.904 
 

Sustainable product innovation 0.278 0.492 0.966 
The diagonal (in bolds) corresponds to the AVE square root.  
Source: Own elaboration. 

 
4.4.3.2. Structural model 

The R2 of the endogenous constructs is recommended to be ≥ 0.1 (Falk and 
Miller, 1992: 80). This criterion is accomplished for both, the adoption of CP 
technologies and sustainable product innovation (see Figure 11). As shown 
in Table 21, all hypotheses are accomplished. Moreover, it is evidenced that 
the continent does not significantly affect the results of the model. 
 
Table 21. Results of the PLS-SEM 

Effects Path 
Coefficient t-value Conclusion 

Direct effects    
IMS → CP technologies 0.307** 3.533 H2 supported 
CP technologies → Sustainable product 
innovation  

0.454** 5.136 H1 supported 

IMS → Product innovation 0.139ns 1.417  
Indirect effects    
IMS → CP technologies → Sustainable 
product innovation 

0.139* 2.649 H3 supported 

Control    
Continent → CP technologies -0.129ns 1.317  
Continent → Sustainable product 
innovation 

0.034ns 0.364  

Continent → CP technologies → 
Sustainable product innovation 

-0.059ns 0.271  

** p < 0.001; * p < 0.01; ‘ns’ not significant (p > 0.1).  
Source: Own elaboration. 
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** p < 0.001; * p < 0.01; ‘ns’ not significant (p < 0.1). 

Source: Own elaboration. 

Figure 11. Results of the model relating IMS and sustainable innovation 

 

4.5. Discussion and conclusions 

The aim of this article is to explore whether the integration of management 
systems acts as a driver of sustainable innovation, within the framework of 
cleaner production. To this end, the relationships between the integration of 
management systems, the adoption of cleaner production technologies and 
sustainable product innovation were analyzed.  

According to the results, adopting CP technologies is positively related to 
sustainable product innovation, which supports H1. This result is in line with 
previous research suggesting that companies must radically switch their 
internal operations to reduce any pollution or social effects at source (Boons 
et al., 2013) to subsequently create sustainable products aiming to integrate 
the technical, environmental and social implications (Rebelo et al., 2016). 
Only then, companies would have a real focus on the objectives of cleaner 
production, which aims to minimize the environmental and social impacts 
(UNEP DTIE, 1996; Kemp and Volpi, 2008; Vieira and Amaral, 2016). 

To test hypotheses H2 and H3, firstly, IMS had to be measured objectively, 
so the IMS-breadth and IMS-depth indicators were introduced in this study 
based on the widely used definitions proposed by Laursen and Salten (2006). 
Both IMS-breadth and -depth are overall measures of the extent at which 
MSs are integrated at the strategic level, based on the importance given to all 
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MSs by the top-management (Zeng et al., 2007; Gianni and Gotzamani, 
2015; Bernardo et al., 2017; Gianni et al., 2017a) 

The higher the IMS-breadth and IMS-depth, the broader (spread) and deeper 
(internalized) IMS. This methodological contribution allows to have an IMS 
proxy even when MSs are not formally certified, so it complements other 
approaches regarding the difficulty of assessing IMS (Gianni et al., 2017a). 

Using the previous measurement of IMS, a positive and significant 
relationship is evidenced between IMS and the adoption of CP technologies, 
which supports hypothesis H2. This suggests that IMS not only fosters 
process innovations (Simon and Petnji Yaya, 2012; Bernardo, 2014; 
Hernandez-Vivanco et al., 2016a), but it also provides the necessary 
strategical support so that such innovations are sustainable (Gianni et al., 
2017a). Particularly, IMS fosters the elimination of pollution and social 
effects (including workforce) at source, which is in good agreement with the 
cleaner production objectives, as concluded in Vieira and Amaral (2016) and 
Mustapha et al. (2017). 

Moreover, it is evidenced that IMS has a positive effect on sustainable 
product innovation; however, this relationship is not direct, but mediated by 
the adoption of CP technologies, in accordance with hypothesis H3. In this 
line, Hernandez-Vivanco et al. (2016a) used a general framework (i.e., 
without focusing on sustainable innovations) and found that both IMS and 
product innovations are significantly related. Nonetheless, it could not be 
explicitly concluded from that study whether this relationship was direct or 
not, given the indirect path suggested in Simon and Petnji Yaya (2012). Thus, 
this empirical research based on candle manufacturers contributes new 
insights regarding the path of this relationship with the aim of creating 
sustainable products. More specifically, it can be concluded that IMS 
supports sustainable product innovation (Rebelo et al., 2016), but it is firstly 
required to make the necessary in-house sustainability-oriented 
improvements (Boons et al., 2013) to consequently achieve this objective.  

Moreover, the results of this study suggest that adopting IMS across the 
organization and internalizing the underlying principles embedded in all the 
MSs is relevant to CP. This finding is of particular relevance given the open-
ended debate of whether IMS supports sustainability-oriented practices. As 
reported by Ramos et al. (2018), IMS seems to be closely related to the 
adoption of CP-related practices. However, the authors also found that, even 
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if this positive relationship happens in most cases, a minority of companies 
that adopted multiple certifications applied CP-related practices (only) to a 
limited extent. The authors clarify that in those cases, companies sought to 
satisfy the requirements of the multiple stakeholders; however, they failed to 
report the importance of such companies to meet those requirements. Thus, 
measuring IMS just as the adoption of multiple certifications might not be a 
reliable indicator. That measurement should be complemented with other 
approaches such as the presented in this manuscript. In spite of such 
methodological differences, the positive relationship between IMS and CP-
related practices is also observed, which is in good agreement with the 
existing literature (Vieira and Amaral, 2016; Mustapha et al., 2017; Ramos 
et al., 2018). 

Regarding the effect of location, it is evidenced that both Latin-American and 
European companies have similar results. Although other studies have shown 
that there might be some differences between countries (Frondel et al., 2007), 
it is a remarkable result that IMS promotes sustainable innovation 
irrespective of companies’ location. This might be attributed to the 
isomorphism across organizations promoted by IMS, achieved through the 
homogenous and high internalization of all the MSs’ objectives (Zeng et al., 
2007; Gianni and Gotzamani, 2015; Bernardo et al., 2017; Gianni et al., 
2017a). To this end, the top-management is required to be highly committed 
with all the MSs and with its integration (Bernardo et al., 2017).   

To summarize, the results of this research show that the involvement of the 
top-management in the application and internalization of QMSs, EMSs, 
OHSMSs and CSR is critical to promote IMS. This, in turn, fosters 
sustainable innovation.  

Given the debate of the environmental and social effects of candles’ use, 
manufacturers might consider adopting cleaner production technologies not 
only to meet regulations, but also because this promotes the introduction of 
sustainable products. This means innovating with a long-term perspective by 
continuously improving the technical, environmental and social aspects. 
Thus, candle manufacturers should adopt a sustainability-oriented 
development through the minimization of indoor pollution, the development 
of new products, and environmental and social care. These aspects are 
supported on the deep and broad integration and application of MSs. 
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Regarding the contribution of this research, this is one of the first studies to 
relate empirically IMS, the adoption of cleaner production technologies and 
product innovation in pursue of sustainable development. It also contributes 
to literature by shedding light on the importance of IMS to promote the 
reduction of indoor pollution and thus, potentially benefiting consumers’ 
health, from the sustainable management perspective. 

Despite its contributions, this article has some limitations. It is an exploratory 
study of the current status of candle manufacturers and thus, results shall be 
interpreted with caution. Moreover, its conclusions apply to the most 
representative European and Latin-American candle manufacturers, so 
smaller firms or from other industries and regions might not be represented. 

Finally, further research will focus on measuring the real effects of candles 
comparing the emission of potentially dangerous substances of companies 
that have adopted IMS vs. those that have not. Moreover, further studies shall 
consider IMS and innovation in other industries involved in the debate of 
indoor pollution. 
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CHAPTER 5. DO MULTIPLE CERTIFICATIONS LEVERAGE 
FINANCIAL PERFORMANCE? A DYNAMIC APPROACH 
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Abstract 
 
Purpose: In a dynamic environment where firms are continuously exposed 
to change, being financially robust, strong and competitive is a major task. 
The aim of this article is to study the impacts of adopting multiple 
certifications on firms’ financial performance, by considering the dynamics 
involved in this process.  
 
Design/Methodology/Approach: A sample of 247 Portuguese firms that had 
adopted multiple certifications by 2015 encompassing the ISO 9001, ISO 
14001 and OHSAS 18001 standards were analyzed. Their historical 
certification records were matched with their financial indicators to create a 
panel dataset from 2004 to 2015. The research into the causal effects of the 
certifications on firms’ performance was based on a panel dynamic approach, 
namely the system generalized method of moments.  
 
Findings: The following three combinations show consistent leverage on 
firms’ financial performance: ISO 9001, ISO 9001 + ISO 14001 and ISO 
9001 + ISO 14001 + OHSAS 18001. Being ISO 9001 the common factor and 
the first standard adopted by most firms, results suggest that it might be the 
main driver towards improving performance.  
 
Originality: By considering the dynamics of firms’ certifications and 
performance simultaneously, this research reveals new insights of the 
multiple certifications’ benefits in a changing and often turbulent 
environment where firms can be expected to certify dynamically according 
to the requirements of new and emergent standards. 
 
Keywords: ISO 9001; ISO 14001; OHSAS 18001; multiple certification; 
financial performance; panel dynamic model 
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5.1. Introduction 

Firms are continuously challenged to satisfy their wide range of stakeholders, 
with different visions and objectives, and many of them see certifications as 
a milestone of legitimacy (Boiral and Gendron, 2011). Firms first define a 
strategy to achieve such objectives managing the inter-related parts of their 
business, according to their function-specific Management Systems (MSs) 
(ISO, 2018a). Amongst the most implemented, firms adopt Quality (QMS), 
Environmental (EMS) and Occupational Health & Safety (OHSMS) MSs 
(Zeng et al., 2007; Bernardo et al., 2009; Domingues et al., 2017). Certifying 
them is supposed to assure the accomplishment of the procedures demanded 
by stakeholders through the periodical external auditing carried out by 
independent bodies (Power, 1997; ISO, 2018b).  

ISO 9001 and ISO 14001 are the most popular QMS and EMS standards with 
presence in more than 190 countries (ISO, 2017), and OHSAS 18001 is 
following similar diffusion patterns (Lo et al., 2014; Domingues et al., 2017). 
Therefore, it is not surprising to find a extensive literature analyzing different 
perspectives of MS standards, including their potential effects on firms’ 
Financial Performance (FP).  

Notwithstanding the efforts to understand how certifications are related to 
firms’ FP, there is a generalized lack of consensus regarding their effects –if 
any– on the direction of the connections and whether a causal relationship 
actually exists (Robson et al., 2007; Sampaio et al., 2009; Heras-
Saizarbitoria and Boiral, 2013; Bernardo et al., 2015; Nunhes et al., 2016). 
The existing literature is mostly focused on function-specific MS standards, 
but only a few have considered the dynamics involved in adopting multiple 
MS standards (Karapetrovic and Willborn, 1998b; Labodová, 2004; 
Karapetrovic and Casadesús, 2009; Bernardo et al., 2012; Ivanova et al., 
2014) and its impacts on FP (Ferrón-Vílchez and Darnall, 2016; Wang et al., 
2016b; Martí-Ballester and Simon, 2017). Although firms are increasingly 
adopting multiple MS standards, managing more complex certification 
structures can be challenging due to possible conflict of interests of several 
stakeholders, which might hinder firms’ FP (Wiengarten et al., 2017). 

Another concern is related to the high amount of studies relying on 
perceptional measurements (e.g., surveys). Although they play a dominant 
role in the existing literature (Sampaio et al., 2012b; Heras-Saizarbitoria and 
Boiral, 2013), researchers have pointed out that it is preferred to rely on 
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existing records to avoid over-valued or biased conclusions (Häversjö, 2000; 
Corbett et al., 2005; Sharma, 2005; Heras-Saizarbitoria and Boiral, 2013). 

To the best of the authors’ knowledge, scarce research has simultaneously 
considered both, i) the dynamics involved in the adoption of multiple 
certifications, and ii) its effects on FP, measured objectively with existing 
records. This study aims to contribute to this research gap with longitudinal 
empirical evidence of a country where firms are increasingly adopting 
multiple MSs standards. 

 

5.2. Theoretical Framework 

The main research gap lays on the causal (or not) relationship between the 
adoption of multiple certifications and FP. Table 22 summarizes the 
empirical research analyzing this complex relationship from the year 1999, 
when most literature relying on objective FP indicators emerged (Simmons 
and White, 1999; Sharma, 2005). Thus, Table 22 encompasses the empirical 
support to be further developed throughout this section.  

As evidenced from this table, the debate remains unsolved for all the 
analyzed certifications and regardless of the FP indicator, so further 
examination is required. To this end, this section is divided in two parts, the 
impact of i) single, and ii) multiple certifications on firms’ FP. 
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5.2.1. The relationship between single certification and firms’ financial 
performance  

Focusing on ISO 9001, Simmons and White (1999) were one of the first to 
rely on existing records, concluding that certified companies are more 
profitable than non-certified. Nonetheless, they found non-significant effects 
in terms of operational performance and foreign sales. The cross-sectional 
nature of their analysis was insufficient to provide definitive conclusions. 
Later, Häversjö (2000) found that the positive relationship between the ISO 
9001 certification and FP were attributable to the innovative management 
rather than the certification itself. Heras et al. (2002) pointed out that, 
although there are signs of positive links between the certification and FP, it 
was not possible to claim for a causal relationship. However, Sharma (2005) 
was critical about the methods adopted by Heras et al. (2002) and, although 
he improved the models by accurately controlling for the pre-certification 
performance, the paper does not present explicitly any control for the 
dynamics involved in the certification process. The study concluded that ISO 
9001 is positively related to FP, especially due to the improvements achieved 
in the business processes, which gives credibility to the self-rated benefits of 
this standard. 

By that time, authors like Corbett et al. (2005) and Sampaio et al. (2011) 
pointed out some of the limitations of relying on self-reported data, such as 
the lack of independence and biases in the responses, so they emphasized the 
need of using existing and objective FP measures. Although surveys are still 
the most adopted research tool, most studies report different and still 
inconclusive outcomes (Sampaio et al., 2012b; Heras-Saizarbitoria and 
Boiral, 2013). For instance, Singels et al. (2001) found no evidence of a direct 
effect of the ISO 9001 certification by itself. Instead, the relationship is 
significant only to firms adopting it with the aim of improving their 
organizational processes. Later, Dora et al. (2013) could only determine the 
existence of a positive relationship mainly based on descriptive statistics. 
Moreover, Naveh and Marcus (2007) concluded that ISO 9001 provides 
firms the necessary support to improve their operational performance. This 
in turn, would allow them to be more profitable and certify if not certified 
yet. Conversely, Chatzoglou et al. (2015) concluded that implementing ISO 
9001 is directly associated with significant improvements in FP as well as 
quality awareness. 
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Another trend of analysis is based on event-studies in which Corbett et al. 
(2005) is one of the most influential. The authors found evidence of 
‘abnormal’ improvements in FP after implementing ISO 9001. Although in 
the short term the timing and magnitude of such effects vary according to 
different factors (size, industry, FP before the certification), the effects in the 
long-term are always strongly significant. The authors also stress the need of 
implementing the ISO 9001 certification in a rigorous and comprehensive 
manner to boost such benefits. Although this technique allows to detect 
changes in FP after the certification, it might not be enough to state a causal 
relationship (McGuire and Dilts, 2008). In this line, Cândido et al. (2016) 
concluded that after de-certification, firms continue to be as profitable as 
those that maintained it. Although such outcomes are certainly revealing, it 
is not clear whether their conclusions would maintain in the long-run beyond 
the two-year span analyzed. Thus, in the short term, firms that lost their 
certification seem to maintain their quality-related practices, leading them to 
be as competitive as certified firms.  

Based on case studies Sampaio et al. (2012) studied six Portuguese firms, 
concluding that firms that adopt ISO 9001 with the aim of improving their 
performance increased their FP more than those that implemented it due to 
external pressures. Although in most cases there was an increased FP after 
the certification, they concluded that it is not clear whether firms would have 
been less profitable if they were not certified. 

Despite the existing lack of agreement, a positive association is less arguable, 
which might suggest causality. To this end, firms must be committed in the 
long-term to the underlying principles of ISO 9001 (Singels et al., 2001; 
Corbett et al., 2005; Sampaio et al., 2012b; Chatzoglou et al., 2015). Thus, 
H1 is developed as follows: 
 
  H1: ISO 9001 positively impacts firms’ financial performance. 
 

The lack of agreement is similar for studies focused on ISO 14001. Based on 
surveys, Darnall et al. (2008a) found that firms applying its framework, 
regardless of being certified or not, obtained better FP scores. Therefore, 
committed is critical to succes rather than just gaining external recognition. 
Later, Agan et al. (2013) concluded that firms implementing an EMS based 
on ISO 14001 achieve long-term financial benefits due to their improved 
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image, increasing market share and gaining competitive advantage. 
According to Amores-Salvadó et al. (2015) the positive relationship is 
mainly due to the creation of environmental innovations. The previous results 
are not in line with He et al. (2015), who found that ISO 14001 has non-
significant effects on FP, since firms adopt it due to external pressures and 
gains in their image rather than in pursuit of financial benefits. Similarly, Lisi 
(2015) concluded that the improved environmental performance increased 
FP rather than the certification. 

Based on event-studies, Heras-Saizarbitoria et al. (2011) researched into 
firms’ FP before and after the certification considering two independent 
models. They concluded that firms with better than FP are more likely to 
certify, but there is no evidence to state that the improvements in performance 
could be entirely attributed to the certification. Concurrently, de Jong et al. 
(2014) did not find evidence for consistent FP improvements immediately 
after following the ISO 14001 guidelines or certification. They also detected 
minor FP improvements in the short-term and significant effects in the long-
run, so they finally conclude that environmental management indeed pays 
off.  

With different methodological approaches, but still focused on secondary 
datasets, Wagner et al. (2002) based on longitudinal data and concluded that 
ISO 14001 affects negatively FP while simultaneously improving its 
environmental performance, so firms are challenged to find a profitable 
manner to manage such trade-off. Teng et al. (2014) tested a similar model 
but with a larger sample (975 firms). The authors concluded that although in 
the short-term the high maintenance costs of ISO 14001 would decrease FP, 
firms might be end-up with beneficial results in the long-term. Therefore, it 
seems that, after a period of adaptation, firms adopting ISO 14001 might 
obtain financial benefits.  

He et al. (2015) adopted a dynamic approach to control the effects of the 
previous years’ FP and found no evidence of causality because firms adopt 
ISO 14001 for market-oriented reasons rather than to gain FP. Despite their 
contributions, two limitations should be pointed out: i) the certifications’ year 
was self-reported and, ii) the study does not evidence any control of whether 
firms had multiple certifications. Su et al. (2015) overcame both limitations 
and concluded that ISO 14001 positively affects FP, especially when they 
have prior experience with MSs.  
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Most research seems to agree that positive effects of ISO 14001 occur when 
firms aim to maintain it in the long-term through a strong commitment to its 
principles. Thus, H2 is stated as follows: 
 

H2: ISO 14001 positively impacts firms’ financial performance. 
 

Studies assessing empirically the effects of OHSAS 18001 on FP are limited 
(Robson et al., 2007), since it is usually implemented in combination with 
other certifications (Bernardo et al., 2012; Domingues et al., 2017). 
Bianchini et al. (2017) based on case studies, and concluded that investing in 
an OHSMS is profitable particularly for large firms. This might be due to the 
high costs associated to implementing and maintaining OHSMSs, which 
provoke unprofitable results in smaller firms. The authors attribute such 
perceptions to the lack of an effective implementation of the OHSMSs. Firms 
could enjoy the benefits of OHSMSs, which are mainly related to the 
assurance of exemption of responsibility –in case of accident– for employers 
(specially in smaller firms), together with an adequate return of investments.  

Firms that successfully implement OHSAS 18001 across the organization 
and are committed to its principles can achieve higher levels of workforce 
productivity (Robson et al., 2007). Besides the enhancement of the safety 
conditions, its strategic value supports creating a competitive advantage and 
consolidate business operations (Abad et al., 2013). Additionally, its 
implementation positively impacts on FP through operational efficiency and 
increase of sales, which occurs consistently for firms operating in 
environments with stringent safety regulations and with complex production 
systems (Lo et al., 2014).  

The benefits of implementing OHSMSs can be reinforced when it covers 
broadly the whole organization in a proactive manner, and the certification 
legitimizes this through auditing (Mohammadfam et al., 2016). Thus, firms 
that strategically decide to implement and maintain OHSAS 18001 seem to 
obtain FP benefits, as stated in H3:  
 

H3: OHSAS 18001 positively impacts firms’ financial performance. 
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5.2.2. Multiple certifications: do they leverage firms’ financial 
performance? 

The strategies for adopting multiple certifications are well reported in 
literature (see e.g., Karapetrovic and Willborn, 1998b; Labodová, 2004; 
Karapetrovic and Casadesús, 2009; Bernardo et al., 2012; Ivanova et al., 
2014). According to it, firms can adopt different MSs dynamically; for 
instance, firms that are only certified by ISO 9001 in year t can adopt ISO 
14001 in year t+k, and continue to certify subsequently (or simultaneously) 
by other MSs such as OHSAS 18001. The phenomenon related to multiple 
certifications becomes more complex as it involves changes that depend not 
only on the current certifications, but on firms’ certifications strategy and FP 
(Corbett et al., 2005). The impacts of the different combinations of 
certifications have been scarcely studied and require further examination 
(Gianni et al., 2017a). 

According to Hillary (2004), most scholars agree that EMSs standards are 
positively associated to firm financial and commercial performance. 
According to the author, EMSs have the potential to improve QMSs, so the 
synergies of both boost their joint benefits. This was empirically supported 
by Su et al. (2015), who found that ISO 14001 without the previous 
experience of ISO 9001 could be detrimental to FP, especially in more 
competitive environments. 

Adopting ISO 14001 allows decreasing the consumption of resources 
(Melnyk et al., 2002) and to follow-up costs and savings (Llach et al., 2013). 
This mechanism is better achieved if firms integrate both quality and 
environmental perspectives (Khanna et al., 2009; Deltas et al., 2014). 
Goedhuys and Sleuwaegen (2013) considered the effects of both 
certifications on firms’ FP at a global scale. The authors performed a massive 
global survey considering jointly the ISO 9001 and ISO 14001 certifications 
within a unified variable. They justified such approach arguing that the 
motives, benefits, and international diffusion patterns of both certifications 
are compatible worldwide. They concluded that through certifications, firms 
gain efficiency and quality signaling (i.e., ‘signal’ to external parties that the 
firm is a reliable supplier and partner). 

Measuring QMSs and EMSs as different MSs, Ferrón-Vílchez and Darnall 
(2016) reported that adopting both is better than adopting only one. The 
authors argue that both MSs are complementary and, to some extent, 
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symbiotic since each promotes the development of internal capabilities 
related to their function-specific objectives. This in turn, enables the adoption 
and daily operationalization of the other, while maintaining their individual 
goals. This mechanism would improve the firms’ strategic value and FP. 
Therefore, ISO 9001 seem to support ISO 14001 in pursuit of economic and 
environmental sustainability (Siva et al., 2016). Moreover, the positive 
effects of the integrated procedures in firms that adopt both MSs overweight 
the negative ones related to their bureaucracy, giving as a result an improved 
FP (Martí-Ballester and Simon, 2017). Thus, H4 is developed as follows: 
 

H4: Being simultaneously certified by ISO 9001 and ISO 14001 
positively impacts firms’ financial performance. 

 

Regarding OHSMSs, Robson et al. (2007) pointed out that its adoption 
increases productivity and, when done voluntarily, firms experience 
decreases in disability-related costs. As the OHSMS implementation is 
increased over time, such benefits might boost FP. The authors also discussed 
that, typically, the firms’ commitment to QMSs is higher compared to that of 
OHSMSs. To deal with this issue, firms would prefer to integrate them and 
improve their results by giving both MSs equal priority and pursue common 
goals (Zeng et al., 2007).  

Empirical research supports that firms with ISO 9001 could also achieve 
higher levels of safety, which might be attributed to the innovative 
management practices (Naveh and Marcus, 2007; Lim and Prakash, 2017). 
Thus, firms that correct the inefficiencies that jeopardize product quality, 
must also look after the enhancement of working conditions avoiding the 
labor costs associated to injury compensation, working days lost and training 
of replacement workers (Lim and Prakash, 2017). Therefore, firms attain FP 
improvements by addressing their internal safety concerns, and considering 
simultaneously the customers’ requirements (Naveh and Marcus, 2007).  

Additionally, both MSs complement each other with compatible objectives, 
and combining them promotes learning (Silva et al., 2017), continuous 
improvement and motivates employees (Pun and Hui, 2002). Thus, 
implementing both ISO 9001 and OHSAS 18001 might have positive effects 
on FP as indicated in H5: 
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H5: Being simultaneously certified by ISO 9001 and OHSAS 18001 
positively impacts firms’ financial performance. 

 

The implementation of ISO 14001 and OHSAS 18001 is scarcely reported 
among firms that adopt multiple certifications (Karapetrovic and Casadesús, 
2009; Bernardo et al., 2012; Domingues et al., 2017), so it is difficult to 
assess their FP effects. Labodová (2004) was one of the first to study the 
compatibilities between OHSMSs and EMSs. The author found that both 
standards are fully compatible. Thus, firms can integrate them i) by assessing 
the current situation regarding risks and their technology and organizational 
reality, and ii) based on the PDCA-approach and saving resources. 

Implementing OHSAS 18001 along with other MSs provides workforce and 
the organization of new learning capabilities to prevent further and future 
accidents, which occurs when reporting and analyzing an occurrence, and 
then communicating efficiently the outcomes throughout the organization 
(Silva et al., 2017). The management of the former mechanism requires 
exploring the synergies of having both certifications, which leads firms to 
perceive their benefits more efficiently (Karapetrovic, 2002). Therefore, 
firms could obtain financial benefits of implementing both ISO 14001 and 
OHSAS 18001 as hypothesized in H6:  
 

H6: Being simultaneously certified by ISO 14001 and OHSAS 18001 
positively impacts firms’ financial performance. 

 

Regarding the triple certification, Ionașcu et al. (2017) reported that firms 
simultaneously certified by ISO 9001, ISO 14001 and OHSAS 18001 
perform better than others with less certifications. These conclusions are in 
line with Wang et al. (2016), who adopted a more rigorous approach that 
consisted on measuring the efficiency to obtain better financial, 
environmental and social results using less resources. The study concluded 
that firms with triple certifications had the highest performance while non-
certified had the lowest. Moreover, the high costs associated to the 
certification in the first years were compensated with greater benefits in the 
long-term.  

Although the empirical evidence is still limited, it seems that triple 
certifications can have beneficial effects in FP. In fact, firms that implement 
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more certifications learn from the different perspectives (Silva et al., 2017). 
They also find innovative management practices that allow them to take 
advantage of the MSs common structure and optimize the use of resources 
through their integration (Zeng et al., 2007; Salomone, 2008; Bernardo et al., 
2009). Hence, holding the three studied certifications seem to boost their FP, 
especially if they are highly committed to them and intend to be certified in 
the long-term (Salomone, 2008; Bernardo et al., 2009; Nunhes et al., 2017). 
Thus, H7 is formulated as follows: 
 

H7: Being simultaneously certified by ISO 9001, ISO 14001 and 
OHSAS 18001 positively impacts firms’ financial performance. 

 

5.3. Methodology 

5.3.1. Population and sample selection 

The World State of Quality report (Saraiva et al., 2017) provides a rank of 
the ‘macro-quality’ level of 28 European countries. In 2016, Portugal was 
ranked among the top 10 in terms of the number of International Academy 
for Quality (IAQ) members, environmental wellbeing results, ecological 
footprint and ISO 9001 certified organizations. Therefore, Portuguese firms 
seem to be reckoning the potential of quality and environment as pillars to 
their development. Such orientation is evidenced by the evolution of 
certifications.  

As shown in Figure 12, Portugal has increased the number of ISO 9001, ISO 
14001 and OHSAS 18001 certifications (Domingues et al., 2017) during the 
last decade. The evolution of ISO certifications seem to be in a mature stage, 
similar to other European countries (Sampaio et al., 2011a; To and Lee, 2014; 
Domingues et al., 2017). Furthermore, OHSAS 18001 certifications in 
Portugal maintain a persistent growth rate from 2007. Finally, the evolution 
of multiple certifications continuously increased until 2014, and since then it 
seems to be in a steady stage, which may be ascribed to maturity (Domingues 
et al., 2016). Therefore, Portugal represents an interesting environment for 
studying the dynamics of certifications.  
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Source: Data extracted from i) ISO Survey (2017) and ii) yearly registers obtained from 
the Portuguese Accreditation Institute (Instituto Português de Acreditação – IPAC) (IPAC, 
2017) since December 2007. 

Figure 12. Portuguese certifications' dynamics in the period 2004-2015 
 

The sampling procedure consisted of four stages, as summarized in Figure 
13. Firstly, 745 unique firms holding multiple certifications in 2015 were 
identified based on the Portuguese Accreditation Institute (IPAC, 2017). 
Then, their financial information was collected through the Amadeus records 
published by the Bureau Van Dijk (2017), which were matched with the 
previous dataset. The former procedure resulted in a gross match of 370 
companies. After verifying manually their names, official certificates and 
firms’ certificates, the final sample encompassed 247 companies.  

Then, the certifications’ historical evolution of the sample was built using the 
IPAC past records and the official certificates published in the firms’ 
websites, obtaining their complete certifications’ dynamics from 2004. None 
de-certification case was detected so the sample solely considers firms that 
have continuously certified and maintained their certifications. Therefore, the 
panel consisted of 247 companies with the certifications’ evolution from 
2004 and with financial information from 2007 until 2015. 
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Source: Own elaboration 

Figure 13. Sampling Procedure 

 

5.3.2. Measurement of variables 
5.3.2.1. Dependent variables 

In this study, FP is measured in terms of Return on Sales (ROS), Return on 
Common Equity (ROCE) and Return on Assets (ROA). These indicators 
reflect the organization’s internal efficiency and have been commonly 
included in studies related to MSs (Corbett et al., 2005; He et al., 2015; see 
e.g., Lisi, 2015; Su et al., 2015; Martí-Ballester and Simon, 2017). Briefly, 
the following interpretations of the specific indicators are presented, based 
on Pendlebury and Groves (2004) and Reid and Myddelton (2005).  

ROS measures the profitability that firms make out of their sales by 
maximizing revenues and minimizing costs, and it is measured as the ratio 
between the profits before tax and the revenues. ROCE refers to the 
efficiency of using capital in producing income and is measured as the ratio 
between the earnings before interest and taxes and net assets. Finally, ROA 
indicates the efficiency in exploiting firms’ assets to create profits, and it is 
measured as the ratio of the net profits and the total assets. Table 23, Panel 
A summarizes the descriptive statistics of the FP indicators. 
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Table 23. Independent, explanatory and control variables (N=247) 
PANEL A. DEPENDENT VARIABLES 

FP N Obs. Mean Median Standard 
deviation 

Std. error of 
the mean 

ROS 242 1,993 4.3112 3.4400 13.0263 0.2917 
ROCE 218 1,731 11.3807 10.0660 31.8276 0.7650 
ROA 243 2,028 3.3183 2.6005 8.9149 0.1980 
PANEL B. EXPLANATORY AND CONTROL VARIABLES 
Categorical Variable Value Percentage Frequency 
Certifications 

None 
ISO9001 
ISO14001 
OHSAS18001 
ISO9001+ISO14001 
ISO9001+OHSAS18001 
ISO14001+OHSAS18001 
Triple certification 

CERT 
0 
1 
2 
3 
4 
5 
6 
7 

 
26.39% 
19.17% 
1.36% 
0.47% 

22.69% 
3.59% 
0.44% 

25.91% 

 
779 
566 
40 
14 
670 
106 
13 
765 

Industry 
Mining and quarrying 
Manufacturing 
Electr., gas, steam & air cond. supply 
Water supply 
Construction 
Wholesale and retail trade 
Transportation and storage 
Accommodation and food service 
Information and communication 
Finances and insurance 
Real estate  
Professional, scientific and technic. 
Administrative and support service 
Human health and social work 
Arts. entertainment and recreation 
Other service activities 

IND 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

 
0.81% 

46.15% 
1.62% 
6.97% 

13.36% 
4.86% 
8.50% 
1.62% 
2.43% 
3.24% 
0.40% 
3.64% 
5.26% 
0.81% 
0.81% 
0.40% 

 
24 

1,368 
48 
180 
396 
144 
252 
48 
72 
96 
12 
108 
156 
24 
24 
12 

Size 
Large 
Very Large 

Size 
0 
1 

 
76.52% 
23.48% 

 
2,268 
696 

Year 
2004 – 2015  

Year 
2004-
2015 

 
8.33%/year 

 
247/year 

Source: Own elaboration. 
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5.3.2.2. Explanatory and control variables 

The certifications held by a firm represent the main explanatory variable. The 
selected firms hold two or three certifications by 2015; i.e. 
‘ISO9001+ISO14001’, ‘ISO9001+ISO14001’, ‘ISO14001+OHSAS18001’ 
or ‘ISO9001+ISO14001+OHSAS18001’. To this end, firms could adopt 
different strategies. The seven different combinations of certifications 
identified in this sample are considered in the CERT categorical variable as 
summarized in Table 23, panel B. The ‘None’ certification level, that 
accounts for 26.39% of the observations, is considered the control category. 
Since all the analyzed certifications must be renewed each three years, until 
three year lags were included (i.e. CERTt-1, CERTt-2 and CERTt-3) (see e.g., 
Abad et al., 2013, Corbett et al., 2005, Heras-Saizarbitoria et al., 2011, Su et 
al., 2015). 

Industry dummies are included to control potential differences in the levels 
of FP (see e.g., Heras-Saizarbitoria et al., 2011). The company size is also 
controlled (see e.g., Corbett et al., 2005). The size category provided by 
Amadeus (Bureu Van Dijk, 2017), which is based on the firms’ employees, 
revenues and assets is included directly. Firms are very large or large 
following these criteria. Very large firms report an operating revenue ≥ 100 
million EUR, total assets ≥ 200 million EUR and more than 1000 employees. 
Large firms report an operating revenue ≥ 10 million EUR, total assets ≥ 20 
million EUR and more than 150 employees. Finally, the year is also included. 
The descriptive statistics of these variables are summarized in Table 23, 
Panel B.  

Finally, Table 24 presents the Spearman (r) correlation coefficients between 
all the included variables. r is preferred rather than the Pearson coefficient 
due to the inclusion of categorical variables. Certifications are significantly 
correlated to ROS but not to ROCE nor ROA. They are also positively 
correlated to the industry, size and year; being the latter due to the adoption 
of multiple certifications throughout the period of study. The variable 
Industry shows a positive correlation with ROCE and ROA, and Size is 
negatively correlated to ROS. Moreover, there is a significant correlation 
between all the FP indicators. Regarding the lagged variables, the previous 
year’s FP is significantly correlated with the current, and the Certifications 
variable, CERT, is highly correlated with its previous three years, mainly due 
to the renewal periodicity. 
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5.3.3. Model specification 

The lagged FPi (i.e., FPi,t-1, referring to ROSi,t-1, ROCEi,t-1 and ROAi,t-1) 
captures the effects of the omitted variables, such as the interdependencies 
between themselves, instead of adding such effect to the variables of interest. 
The certifications are renewed every three years, so the effect of CERTi on 
FPi is analyzed for t – 1 and controlled for t – 2 and t – 3. 

The two-step system Generalized-Method-of-Moments (system-GMM) 
panel estimators is the main research tool. A detailed description of this 
method is provided by Arellano and Bover (1995) and Blundell and Bond 
(1998). The following reasons justify the adoption of this technique. Firstly, 
FPi and CERTi are not strictly exogenous but dependent on their own past 
observations. Moreover, this work aims to estimate the fixed individual 
effects of the certifications. The two-step system-GMM addresses the two 
previous situations by instrumenting i) the independent endogenous variables 
(INDi,t, Sizei,t, Yeari,t), ii) the lagged independent variables (CERTi,t-1, CERTi,t-

2, CERTi,t-3), and iii) the lagged dependent variable (FPi,t-1), with past 
observations uncorrelated with the fixed effects. Secondly, this method 
allows controlling the unobserved firm-specific effects correlated with the 
regressors, while controlling heteroskedasticity and autocorrelation within 
firms. Finally, this technique is well suited for a large sample compared with 
the size of the panel, so no specific distribution is assumed for its estimation 
(Greene, 2003, pp. 201, 525–527, 555). The main model is represented in (1). 
 

FPi,t=a0+a1FPi,t-1+b1CERTi,t-1+b2CERTi,t-2+b3CERTi,t-3 

+b4INDi,t+b5Sizei,t+b6Yeari,t+µt +ni,t  

ni,t=ei+si,t         (1) 

 

Where FPi,t denotes the three equations related to i) ROS, ii) ROCE and iii) 
ROA; i=1,…,N and t=1,…,T represent, respectively, the firms and time 
periods; µt is the time-specific effect and ni,t stands for the time-invariant 
error term. The latter depends on the firm-specific effect and controls 
unobservable heterogeneity (ei); ni,t also depends on the stochastic error term 
varying cross-time and cross-section (si,t). 
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The development of the main model took into account the analysis of 
different system-GMM dynamic alternatives, including the year when 
certifications were implemented as shown in equation 2 (see e.g., Heras-
Saizarbitoria et al., 2011; He et al., 2015). 
 

FPi,t=a0+a1FPi,t-1+b1Certification_ISO9001i,t-1 

+b2Certification_ISO9001i,t-2 +b3Certification_ISO9001i,t-3 

+b4Certification_ISO14001i,t-1 +b5Certification_ISO14001i,t-2 

+b6Certification_ISO14001i,t-3 

+b7Certification_OHSAS18001i,t-1 

+b8Certification_OHSAS18001i,t-2 
+b9Certification_OHSAS18001i,t-3+b10INDi,t 

+b11Sizei,t+b12Yeari,t+µt+ni,t  

ni,t=ei+si,t         (2) 

 

Where, the Certification variables are dummies coded as one if the company 
obtained the certification (of ISO 9001, ISO 14001 or OHSAS 18001) in year 
t and 0 otherwise. Regarding FP, the control variables and the other variables 
related to the system-GMM, the notation remains the same as in the main 
model. 

The two-step system-GMM represented in (1) and (2) were solved using 
Stata/SE 14.0 with the xtabond2 command (Roodman, 2009). In order to 
control the downward bias usually produced in two-step results, the finite 
sample correction for asymptotic variance proposed by Windmeijer (2005) 
was applied. The option “collapse” (Roodman, 2009) was adopted to reduce 
instrument count for decreasing the average bias produced in two-step 
estimators (Windmeijer, 2005). Finally, years 2004-2006 were omitted due 
to lack of FP indicators during this period. 

 

5.4. Results 

As summarized in Figure 14, 68% (169 firms) of the sample did not hold any 
certification by 2004 and, at the beginning of the dynamic study, in 2007, 
this percentage was 38% (95 firms). Across the dynamic panel study, such 
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firms were increasingly certifying by one, two or three MSs. By 2015, 53% 
(130 firms) were certified in accordance with the requirements of the three 
MSs, followed by 38% (95 firms) that adopted ‘ISO9001+ISO14001’. The 
combinations ‘ISO9001+OHSAS18001’ and ‘ISO14001+OHSAS18001’ 
were a minority (9% of the sample). Although the sample considers only 
firms that by 2015 held at least two certifications, the aforementioned 
tendencies are representative of the country-level reality as shown previously 
in Figure 12. 

 

 
Source: Own elaboration 

Figure 14. Certification dynamics of the sample (N=247) 
 

Table 25 summarizes the different strategies adopted in this sample to obtain 
multiple certifications (Bernardo et al., 2012). The ISO 9001 certification is 
the first certification adopted by most firms (55%; strategies 1, 4 and 6), 
followed by the simultaneous implementation of the triple certification (30%; 
strategy 7) and the simultaneous implementation of ISO 9001 + ISO 14001 
(14%; strategy 3). Hence, 88% of the sample included ISO 9001 as part of 
their first certified MS standards. Moreover, the percentage of firms 
implementing simultaneously more than one MS standard is around 35% of 
the sample, which might ease their integration,(Bernardo et al., 2012). 
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Table 25. Multiple certification strategies (N=247) 
Strategy Firms % 
1. ISO 9001 first, ISO 14001 second 55 22% 
2. ISO 14001 first, ISO 9001 second 5 2% 
3. ISO 9001 + ISO 14001 simultaneously 34 14% 
4. ISO 9001 first, OHSAS 18001 second 8 3% 
5. ISO 9001 and OHSAS 18001 simultaneously 6 2% 
6. ISO 9001 first, ISO 14001 second, OHSAS 18001 third 74 30% 
7. ISO 9001 + ISO 14001 + OHSAS 18001 simultaneously 46 19% 
8. Other strategies 19 8% 

Source: Own elaboration 

 

Table 26 shows the results of the two-step system-GMM estimators. 

To interpret the results, first the validity of the models is assessed, followed 
by the estimated coefficients. 

Both, the main (1) and the alternative (2) dynamic models for each FP 
indicator (ROS, ROCE and ROA) are valid according to the assumptions of 
the two-step system-GMM estimators. The Hansen (1982) J statistic for 
overidentifying restrictions is non-significant, suggesting the validity of the 
instruments exogeneity assumption. To test for autocorrelation aside from 
the fixed effects, the Arellano-Bond test applied to the second-order 
correlation, AR(2), shows no evidence to invalidate instruments through 
autocorrelation, so there is no evidence of serial first-order correlation. The 
AR(1) is significant by construction, so its significance is uninformative in 
the validity assessment of this model. Finally, there are no major concerns 
regarding the instruments count, which is considerably smaller compared to 
the sample size in all cases. 
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Regarding the alternative models (2), results suggest that if firms were 
certified of ISO 9001 on year t-1, they obtained ROCE benefits on t, while 
to gain ROA benefits, firms must have been certified on year t-2. The ISO 
9001 certification is not significant in any other case. Regarding ISO 14001, 
there is no evidence of significant effects. Finally, OHSAS 18001 was only 
significant to ROS if firms certified on year t-3. Thus, there is some evidence 
that certifications might impact FP, but with this model it is not yet clear 
whether such impacts are solely attributable to the individual certifications, 
or if the dynamics involved in multiple certifications might play a role, which 
is more clearly shown in the main model. 

In the main model (1), results suggest that not all the possible combinations 
of certifications have a positive impact on FP. Indeed, only ‘ISO9001’, 
‘ISO9001+ISO14001’ and the triple certification consistently and positively 
affect all the analyzed indicators. Additionally, the 
‘ISO9001+OHSAS18001’ certifications appear to improve ROA but neither 
ROCE nor ROS.  

The impacts on FP in year t are persistently caused by the certifications that 
firms held during year t-1 (i.e., CERTt-1), whereas the certifications held 
during the other years (i.e., CERTt-2 nor CERTt-3) show no significant effect 
on any FP indicator. This means that if firms: i) adopt more than one 
certification over time, and ii) are committed to maintain their certifications 
in the long term (this study analyses an eight-year-span), they benefit in 
financial terms in year t from the certifications they held during the prior year 
(t-1), for any year t. Complementing the results of the alternative models, this 
means that the results evidenced in (2) do not represent accurately the effects 
of the certifications since they are mixed (confused) with the dynamics of 
adopting multiple certifications (e.g., as in Goedhuys and Sleuwaegen, 2013 
or He et al., 2015). The main model (2) surpasses such limitation and shows 
the effects of the different possibilities of holding different certifications. 

Regarding control variables, FPt-1 is significant in all cases, meaning that 
persistence and inertia effects were detected and controlled in all models. 
Consequently, FPt-1 captures the effect of other variables that might not be 
included in this research and that consistently affect FP over time (Arellano 
and Bover, 1995; Blundell and Bond, 1998; Roodman, 2009). Moreover, the 
firms’ size is significant solely for ROCE in the main and alternative models 
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(similarly to Lisi, 2015). Finally, year and industry dummies were included 
as control variables. 

 

5.5. Discussion and conclusions 

The aim of this article is to research into the effects of multiple certifications 
considering: i) the dynamics involved in the adoption of multiple 
certifications, and ii) its impacts on firms’ financial performance, measured 
objectively with existing records. 

The most revealing finding lies on ISO 9001 being the common factor in all 
the certifications combinations that leverage FP, which is also the first 
standard adopted by most firms. According to the results, the positive 
relationship between ISO 9001 and FP is not only related to improvements 
in the first years of certification (Sharma, 2005; Goedhuys and Sleuwaegen, 
2013), but it continuously and persistently occurs even when implementing 
other certifications, thus confirming H1. This might be related to the strong 
and lasting cumulative improvements achieved over time that leverage FP 
(Corbett et al., 2005). 

Regarding ISO 14001, H2 is rejected as its only adoption does not 
significantly impact FP. However, its effect is positive when combined with 
ISO 9001, in accordance with H4. This is in good agreement with Su et al. 
(2015), who reported that ISO 14001 provides additional performance 
benefits (especially in terms of ROS and ROA) only if firms had previous 
experience in ISO 9001, due to competitive advantage gained with it. 
Otherwise, firms would perform better without ISO 14001. The evidence that 
‘ISO9001+ISO14001’ leads to FP improvements (especially in terms of 
ROS), suggests that profits might be boosted by the reputational motivations 
of implementing ISO 14001 (Heras-Saizarbitoria et al., 2011). This could 
move their adopters closer to effectively become a benchmark company, and 
consequently improve their ROS. ‘ISO9001+ISO14001’ also improves FP in 
terms of ROCE and ROA. This could be attributed to the optimization of 
resources attained through the implementation of ISO 14001 (Melnyk et al., 
2002; Llach et al., 2013), and the quality support provided by ISO 9001 (Siva 
et al., 2016), which improves FP compared to adopting only ISO 14001 
(Ferrón-Vílchez and Darnall, 2016). 
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Regarding OHSAS 18001, results show no evidence of significant changes 
in FP when held solely, so H3 is rejected. Moreover, there is no evidence of 
OHSAS affecting ROS or ROCE in any case, whereas its positive effect on 
ROA is significant, but only if it coexists with ISO 9001; thus, H5 is partially 
supported. This is in good agreement with Lo et al. (2014), which is 
complemented by the dynamic models used in this manuscript. Moreover, 
OHSAS 18001, among other benefits, could contribute to increasing labor 
productivity, diminish the rate of accidents (Abad et al., 2013) and improve 
working conditions (Santos et al., 2013). Such benefits are combined with 
the increased operational performance achieved through ISO 9001, which 
might be the cause of the positive impact of ‘ISO9001+OHSAS18001’ on 
ROA. In addition, the high costs associated with OHSAS 18001 maintenance 
(Santos et al., 2013) seem to be compensated with the sales growth achieved 
through its certification (Lo et al., 2014), which might explain why ROS and 
ROCE are not affected. This can also explain the lack of significant effects 
of OHSAS 18001 (alone) on all FP indicators. 

Firms simultaneously certified by ‘ISO14001+OHSAS18001’ do not 
perform significantly better (financially), thus H6 cannot be confirmed. As 
expected, this combination is scarcely reported (Karapetrovic and Casadesús, 
2009; Bernardo et al., 2012), which could be the main cause for the lack of 
noticeable effects on FP compared to other more adopted certification 
combinations. 

Results also imply that the triple certification is positively associated to 
improvements in all FP indicators, so H7 is confirmed. This finding 
complements the previous discussion, suggesting that it is possible to achieve 
a better FP even with a more complex certification structure. Wiengarten et 
al. (2017) argued that adopting more than two certifications might be 
challenging since conflicts of interest might arise when dealing with different 
stakeholders related to each certification. The evidence presented in this 
study suggests that firms can efficiently deal with such complexity and take 
advantage of it. In fact, firms seem to find the proper balance and synergy 
between MSs in pursuit of FP, for which ISO 9001 might have a major role 
according to the results (Siva et al., 2016). 

Firms adopting multiple certifications can harness the existing synergies 
among them. One advantage of the three analyzed MSs is the same structure 
derived from the Plan-Do-Check-Act cycle, so firms can integrate various 
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systems at different levels based on it (Zeng et al., 2007; Bernardo et al., 
2009). Different taxonomic approaches have been proposed in literature and 
tested empirically, so the integration can be classified as full, partial or no 
integration, indicating the degree to which the different MSs have been 
assimilated to the firm as a single system (Salomone, 2008; Bernardo et al., 
2009). Ribeiro et al. (2017) recently reported that 95% of Portuguese firms 
are at least partially integrated. This is also coherent with the expected 
behavior of firms adopting simultaneously more than one certification 
(Bernardo et al., 2009), which is the case of this sample (see Table 25). 
Among other benefits, integrating MSs fosters costs reduction, efficiency, 
cleaner production, increased productivity (Bernardo et al., 2015; Mustapha 
et al., 2017; Ribeiro et al., 2017) and increased FP (Martí-Ballester and 
Simon, 2017). Therefore, it could be expected that the multiple-certifications 
effects on FP might be attributed –at least partly– to their integration. 

To summarize, results suggests that ISO 9001 could be the main driver in 
multiple certifications to leverage FP in terms of profiting from sales (ROS), 
assets (ROA) and using capital efficiently (ROCE). More specifically, firms 
that were certified by ISO9001, ISO9001 + ISO14001, and ISO9001 + 
ISO14001 + OHSAS18001 improved their financial performance in all the 
studied dimensions. The adoption of ISO 9001 + OHSAS 18001 was only 
significantly related to ROA improvements. Therefore, the main implications 
to academia and practitioners, as well as the limitations and contributions of 
this paper are further developed in the next paragraphs. 

This article has two main implications for academia. Firstly, researchers 
might consider dynamic models for researching into the effects of adopting 
multiple MSs. Firms operate in a dynamic environment, they have their own 
basal performance, and they can decide to adopt new certifications 
dynamically. Including these factors into the research leads to a better 
understanding of the interactions; for instance, if each certification is 
analyzed as an independent factor, ISO 9001 had only a significant effect on 
ROCE and ROA. However, after implementing the dynamic approach with 
the different possible combinations of certifications (i.e., ISO 9001, ISO 
9001 + ISO 14001 and so on), results unveiled the fixed effects of the 
certifications held by firms on FP. Secondly, the literature related to the 
integration of MSs might consider the role of ISO 9001 as a factor for further 
researching into the benefits of MSs integration.  
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This article has two main managerial implications. Firstly, practitioners 
should be aware that adopting a certification does not necessarily implicate 
improving their FP. Firms must see certifications as a strategic decision to 
maintain in the long term and pursue excellence by practicing and 
interiorizing the philosophy embedded in the standards. Secondly, managers 
could look at ISO 9001 as a driving MS in pursue of excellence. More 
specifically, this standard could act as the basis for incorporating other MSs, 
so that the benefits of a more efficient integrated management system could 
be a prevailing means to leverage FP. 

The main limitation of this study lies in the sample itself. It is focused on 
Portuguese companies whose FP indicators were included in the secondary 
dataset. Thus, despite finding evidence of casualty, results may not be 
universal in scope and extension, especially for populations with less 
tradition of adopting multiple certifications. However, although the statistical 
generalization of the findings may be precluded there is no reason that 
prevents its analytical generalization. 

To conclude, further investigation will focus on discerning the main 
attributes of multiple certifications that leverage FP, like their integration 
strategy and methodology. It will consider the dynamics as well as the level 
and maturity of MSs integration. Further research will also consider other 
countries to extend the applicability of the conclusions. 
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CHAPTER 6. DISCUSSION AND CONCLUSIONS 
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The aim of this thesis is to relate the integration of management systems and 
innovation with the final –and common– objective of reaching corporate 
sustainability. To this end, this work was divided into four chapters (2 
through 5), each aimed to address empirically the specific objectives defined 
in the introduction of this work. In this chapter, the conclusions of this thesis 
will be developed according to these objectives and focused to their 
relationship with corporate sustainability. 

This chapter is structured as follows. Firstly, the conclusions obtained from 
each of the specific objectives are summarized below. Secondly, a general 
discussion derived from the results obtained throughout this thesis is 
developed. Thirdly, the implications of this thesis are settled, followed by its 
contributions. Finally, some insights for future research are proposed. 

 

6.1. Summarizing the conclusions of the specific objectives 

Each chapter, 2 through 5, contains a detailed section that discusses the 
empirical results and that obtains comprehensive conclusions regarding the 
specific objectives of this thesis. This section summarizes such conclusions, 
which are then schematized in Figure 15 based on the research model of this 
thesis. 

i. The first specific objective was aimed to develop a measurement for the 
level of IMS that can be applied to certified and non-certified MSs, based 
on the importance given to MSs at the strategical level. Based on the 
results obtained from Chapters 2 and 4, it can be concluded that IMS does 
not necessarily require companies to be certified of any standard. Instead, 
companies can achieve high levels of IMS through the deep internalization 
and broad application of the function-specific MSs principles across the 
organization. To this end, the involvement of the top management is not 
only necessary, but critical to achieve high levels of IMS. 

ii. The aim of the second specific objective was to study empirically whether 
IMS fosters process and product innovation capabilities, considering the 
moderating role of open innovation. This objective was addressed 
empirically in Chapter 3. According to the results, it can be concluded that 
high levels of IMS are beneficial for increasing process and product 
innovation capabilities. To this end, IMS interacts with OI, creating a 
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synergetic relationship between them towards the enhancement of these 
capabilities.  

iii. The third specific objective was focused on studying empirically whether 
innovation efficiency can be boosted by the integration of management 
systems and open innovation. These relationships were analyzed in 
Chapter 3, from which it can be concluded that IMS benefits innovation 
in terms of the better use of resources, optimization of the quality and 
environmental aspects of innovations and, as a result, added innovation 
efficiency. However, OI might implicate having innovation inefficiencies 
as a result of the lack of innovation outputs in spite of the additional efforts 
invested in external collaborations.  

iv. The fourth specific objective was to study empirically whether innovation 
efficiency leads to an increased firm performance, considering the 
moderating role of open innovation. Since this objective considered 
innovation efficiency measurements, it was also studied in Chapter 3. 
Based on those results, it can be concluded that innovation efficiency leads 
to an increased firm performance through the enhancement of the 
innovative sales productivity. Moreover, the innovation inefficiencies of 
OI seem to be offset by an unaltered firm performance.  

v. Based on the aim of the fifth specific objective, Chapter 4 was developed 
to explore empirically whether the integration of management systems 
fosters sustainable innovation. The results obtained from this study lead to 
the conclusion that IMS seem to support the development of sustainable 
process and product innovations regardless of companies’ location. Thus, 
companies would be able to attain technically, environmentally and 
socially responsible innovations through the deep and broad application 
of IMS. 

vi. The sixth specific objective was to study empirically whether adopting 
multiple certifications dynamically fosters firms’ financial performance. 
Chapter 5 was devoted to studying this research gap empirically. Based on 
the results obtained in this study, it can be concluded that companies that 
adopt and succeed to maintain sustainably (i.e., in the long term) multiple 
MSs’ certifications are able to improve their financial performance. To 
this end, QMSs seem to have a relevant role related to continuous 
improvement and to IMS strategy.  
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(+) Positive, (-) Negative, (n.s.) Not significant. Specific objectives (1)–(6) in parentheses. 
1Only when certified of ISO 9001; ISO 9001 + ISO 14001; ISO 9001 + OHSAS 18001 or 
the triple certification. 
Source: Own elaboration 

Figure 15. Main conclusions of the thesis 
 

6.2. Discussion 

In this section, the main conclusions obtained throughout this thesis are 
discussed within the framework of corporate sustainability. To this end, this 
discussion is subdivided into two subsections: (1) a more technical one 
regarding the level of IMS, and another one (2) focusing on the holistic 
relationships between IMS and innovation in pursue of sustainability. The 
first part of this discussion is important to contextualize the means for 
operationalizing the level of IMS with an empirical focus to relate IMS to 
other concepts. Then, the second part of this discussion focuses on the main 
objective of this manuscript: to relate IMS and innovation in pursue of 
sustainability.  
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6.2.1. The level of IMS 

IMS is an important milestone to attain corporate sustainability (Jørgensen, 
2008; Rebelo et al., 2016; Siva et al., 2016; Gianni et al., 2017a; Mustapha 
et al., 2017). However, IMS by itself is not a guarantee of sustainability, but 
it requires companies to integrate MSs at high and balanced levels 
(Jørgensen, 2008). 

The existing literature provides comprehensive taxonomic proposals to 
measure the level of IMS (see e.g., Beckmerhagen et al., 2003; Karapetrovic, 
2003; Jørgensen et al., 2006; Bernardo et al., 2009; Abad et al., 2014). Most 
of such approaches rely on certified MSs and usually require performing 
specific surveys or case studies. This might limit the capacity of researchers 
to relate IMS to other managerial concepts, especially since IMS is non-
certifiable yet at the international level (Gianni et al., 2017a). To overcome 
this limitation, a proxy measure for the level of IMS was developed. 

This measurement was firstly designed based on the integration of QMSs and 
EMSs due to its wide application in this field (see e.g., Karapetrovic and 
Willborn, 1998b; Ferrón-Vílchez and Darnall, 2016; Bernardo et al., 2017; 
Martí-Ballester and Simon, 2017). To this end, the measurement was mainly 
grounded on the fact that companies integrating their MSs have to first 
integrate their goals and strategies, giving a high and balanced priority to 
both MSs (Karapetrovic, 2003; Jørgensen et al., 2006; Salomone, 2008; 
Bernardo et al., 2009). Thus, the measurement was constructed according to 
the following criteria. To achieve full integration, both MSs have to be given 
the highest importance at the strategical level. Conversely, non-integrated 
companies do not consider important at least one out of the two MSs. Finally, 
partially integrated companies consider both MS important, but none of them 
imperative.  

The importance given to both the quality and environmental performance of 
the company are included in innovation secondary datasets such as the 
Spanish Innovation Panel (PITEC, 2007; FECYT, 2008). For this reason, this 
measurement could be used to relate IMS to innovation based on a widely 
used secondary dataset in the field of innovation (see e.g., Barge-Gil, 2013; 
Cruz-Cázares et al., 2013; Bayona-Saez et al., 2017). However, it has the 
limitation of not considering other widely adopted MSs such as OHSMS or 
those related to CSR (see e.g., Castka et al., 2004; Bernardo et al., 2012; Asif 
et al., 2013; Nunhes et al., 2017), so it was further developed.  
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IMS requires the top-management to give a high importance to all MSs, 
which determines the IMS boundaries for the whole organization (Zeng et 
al., 2007; Gianni and Gotzamani, 2015; Bernardo et al., 2017; Gianni et al., 
2017a). In other words, the strategic importance given to MSs promotes or 
limits IMS. Something similar occurs with the application of OI across 
companies. In this line, Laursen and Salten (2006) proposed two indicators 
to measure this complex concept. Namely, they proposed the OI-depth and 
OI-breadth indicators to measure OI relying on how broad and how deep 
companies collaborate with external parties to innovate. These measurements 
are based on the importance given to such external collaborators at the 
companies’ strategic level; moreover, they are broadly accepted in the 
specialized literature.  

Therefore, in this thesis, the IMS-breadth and IMS-depth indicators were 
defined analogously. Thus, they represent, respectively, how broad and how 
internalized MSs are applied across companies. Consequently, these 
measurements can be used as proxy measures to determine the level of IMS 
without asking managers to assess this factor directly. This should minimize 
biases and provide researchers more reliable indicators of this complex 
concept, similarly to Laursen and Salten (2006).  

This work relied on the abovementioned proxy measures of the level of IMS 
to relate IMS and innovation to achieve corporate sustainability. Such results 
are further discussed in the next subsection. 

 

6.2.2. Attaining sustainability through IMS and innovation 

In this part of the discussion, it is firstly presented the relevance of the 
research gap analyzed in this work. Then, grounded on the empirical 
evidence presented in this study, the discussion focuses on how IMS and 
innovation foster the economic dimension of sustainability. To this end, the 
relationship between IMS and innovation to improve the innovative 
management performance is discussed. Moreover, since IMS has been 
widely related to the adoption of multiple certifications, its implications to 
the companies’ financial performance are discussed. Finally, the discussion 
centers on the explorative results regarding the role of IMS and innovation 
towards attaining environmental and social sustainability.  
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Both IMS (Jørgensen, 2008; Rebelo et al., 2016; Siva et al., 2016; Gianni et 
al., 2017a; Mustapha et al., 2017) and innovation (Elkington, 2006; Asif et 
al., 2013; Boons et al., 2013; Baumgartner, 2014) have been considered 
sustainability promotors. However, how they contribute to sustainability has 
been mostly analyzed independently and irrespective of their interactions. 
Thus, this thesis was developed aiming to address a relevant research gap 
recently identified in the IMS (Nunhes et al., 2016; Siva et al., 2016) and 
innovation literature (Pacheco et al., 2017; Xavier et al., 2017). Namely, this 
work studies the relationships between IMS and innovation with the aim of 
attaining corporate sustainability. Therefore, this section firstly analyzes the 
economic dimension of sustainability, followed by the environmental and 
social dimensions. 

6.2.2.1. Tackling the economic dimension of sustainability through IMS 
and innovation 

IMS and innovation had been scarcely related as pointed out by recent 
research (Nunhes et al., 2016; Gianni et al., 2017a). The empirical evidence 
found in literature suggests that IMS fosters innovation better than function-
specific MSs (Castillo-Rojas et al., 2012). It also suggests that IMS promotes 
organizational and marketing innovations (Simon and Petnji Yaya, 2012), 
specially though the enhancement of documentation and the management of 
the human resources (Simon et al., 2014). Moreover, IMS has been 
acknowledged as an organizational innovation by itself, since it promotes 
organizational changes, continuous improvement and cultural change 
(Jørgensen et al., 2006; Salomone, 2008; Bernardo, 2014).  

With this background, Bernardo (2014) developed one of the first studies 
relating the level of IMS and the innovation management performance. This 
theoretical model, although well stablished based on the existing literature, 
remains scarcely tested empirically, giving as a result a major research gap 
in the IMS literature (Nunhes et al., 2016). This thesis aimed to overcome 
this limitation. Moreover, this model provides the necessary framework to 
address the economic benefits derived from this relationship. This is because 
it stablishes that high levels of IMS foster innovation capabilities, the better 
use of resources (innovation efficiency) and firm performance.  

Furthermore, the sustainability-oriented literature emphasizes the need of 
collaborating actively with external partners to create products and 
technologies in pursue of sustainability (Baumgartner and Ebner, 2010; 
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European Comission, 2011; Behnam et al., 2018; Watson et al., 2018). The 
field of innovation that deals with these collaborative practices is defined as 
OI (Chesbrough, 2003). Therefore, this thesis studied its role in the 
relationship between IMS and innovation in pursue of sustainability. 

The empirical results obtained in this thesis are in accordance with the 
relationships proposed in Bernardo (2014). Moreover, they contribute to 
better understand the paths involved in such complex relationships. 
Therefore, the different aspects of the innovation management performance 
are discussed more in detail as follows. 

Regarding the effects on innovation capabilities, results suggest that the level 
of IMS is positively related to both process and product innovation 
capabilities. More specifically, integrating MSs to a high extent seems to 
increase the odds of developing new or significantly improved products and 
processes. This means that companies that fully integrate their MSs have 
better chances to innovate than those adopting partial or non-integrated MSs. 
These results are in good agreement with the previous empirical research that 
has also found a positive relationship between IMS and innovation (Castillo-
Rojas et al., 2012; Simon and Petnji Yaya, 2012; Simon et al., 2014). 

The role of OI in the latter relationships was also analyzed. Results suggest 
that collaborating in depth with external organizations is required so that 
process innovations lead to increased product innovation capabilities; 
otherwise, the latter could be hindered by process innovations. This finding 
might explain the means by which process innovations are positively related 
to product innovations (Camisón and Villar-López, 2014; Hojnik and 
Ruzzier, 2016). Moreover, investing in external knowledge seems to 
moderate positively the effect of IMS on process and product innovation 
capabilities. In the latter case, collaborating in depth seems to interact with 
IMS in order to increase process innovation capabilities. This might be 
attributed to the improvement of the internal knowledge base gained through 
OI (Laursen and Salter, 2006), which seems to be complemented by the 
internal support provided by IMS (Nunhes et al., 2017). Thus, IMS seems to 
be an appropriate sustainability-oriented management approach  since it 
enables companies to harness the benefits of OI (Kennedy et al., 2017). 

The relationship between IMS and innovation efficiency, considering the role 
of OI, was also studied. Results suggest that fully integrated companies are 
more efficient innovating compared to other companies that are not 
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integrated. As a result, IMS seems to be an accurate manner of improving 
innovation efficiency. To this end, IMS promotes the optimization of 
resources (Wagner, 2007b; Simon et al., 2012; Simon and Douglas, 2013), 
the unification of the function-specific MSs knowledge through the creation 
of common objectives (Karapetrovic, 2003), and the optimization of the 
quality and environmental aspects of new inventions (von Ahsen, 2014).  

Moreover, the results regarding the role of OI with reference to innovation 
efficiency are opposite to what was expected. They suggest that openness 
could be detrimental to innovation efficiency. Therefore, the additional 
efforts invested in external collaborations (Laursen and Salter, 2006; Greco 
et al., 2016) seem not to be compensated by the creation of additional 
innovation outputs (Cuerva et al., 2014). However, results evidence that 
these inefficiencies, although significant, are small, which suggests that 
companies might be able to deal with such drawback through the same 
innovation capabilities gained with OI (Cheng et al., 2016; Behnam et al., 
2018).  

The next relationship to improve the innovative management performance is 
through the enhancement of firm performance (Bernardo, 2014). To this end, 
companies might prefer firstly promoting their innovation efficiency and 
subsequently their performance (Wang et al., 2016a; Kennedy et al., 2017). 
This relationship has been researched in previous empirical studies, generally 
finding a positive association between innovation efficiency and firm 
performance (Guan and Chen, 2010; Cruz-Cázares et al., 2013; Wang et al., 
2016a). In this thesis, firm performance was studied based on the productivity 
of the sales of new products (Belderbos et al., 2004; Tsai, 2009). This 
measurement was suitable to this study since the commercial success of new 
products conditions the economic benefits of the overall firm performance 
attained through innovation efficiency (Guan and Chen, 2010; Wang et al., 
2016a). The results obtained in this study are in good agreement with the 
previous arguments, since it is evidenced that innovation efficiency is 
positively related to firm performance. Thus, it can be inferred that firms that 
innovate efficiently perform better due to their proficiency for transforming 
innovation inputs into innovation outputs (Cruz-Cázares et al., 2013). This 
would promote firm performance through the new sales obtained with the 
use of optimized resources (Guan and Chen, 2010; Wang et al., 2016a). 
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As previously discussed, the empirical evidence showed negative effects of 
practicing OI regarding innovation efficiency, so its role in the relationship 
between innovation efficiency and performance was also studied. According 
to the results, companies that practice OI perform similarly to those that do 
not. This suggests that the inefficiency observed in the innovative process for 
open firms is compensated by the effectiveness of exploiting their 
innovations in the market (Chesbrough and Bogers, 2014) and their enhanced 
innovation capabilities gained with the interchange of knowledge (Cheng et 
al., 2016; Behnam et al., 2018), so their firm performance is not affected. 
However, the results are still inconclusive regarding the means to harness the 
benefits of OI in pursue of sustainability, which remains a major research gap 
according to the specialized literature (Pacheco et al., 2017; Watson et al., 
2018). 

As a result of the previous discussion, it can be concluded that high levels of 
IMS foster the innovative management performance, and therefore, the 
economic dimension of sustainability. Moreover, OI plays a relevant role to 
complement the internal support of IMS towards innovation, by providing 
firms of enhanced innovation capabilities. However, this thesis highlights the 
need of further studying OI and its interactions with IMS in pursue of 
sustainability. 

Furthermore, most scholars seem to agree that innovation is required to attain 
corporate sustainability (Elkington, 2006; Asif et al., 2013; Boons et al., 
2013; Baumgartner, 2014; Bonzanini Bossle et al., 2016; Kennedy et al., 
2017). Conversely, an analogous statement related to the adoption of certified 
MSs is often subjected to serious question, especially regarding their 
financial effects (Robson et al., 2007; Sampaio et al., 2009; Heras-
Saizarbitoria and Boiral, 2013; Bernardo et al., 2015; Nunhes et al., 2016). 
Moreover, adopting more than two certifications poses firms an additional 
challenge of having to deal with different stakeholders related to each 
certification (Wiengarten et al., 2017). In this thesis, these concerns were 
addressed considering the dynamics and strategies of adopting multiple 
certifications (Karapetrovic and Willborn, 1998b; Karapetrovic, 2002; Pun 
and Hui, 2002; Labodová, 2004; Karapetrovic and Casadesús, 2009; 
Bernardo et al., 2012; Ivanova et al., 2014).  

The empirical evidence found in this work suggests that not every possible 
combination of multiple certifications enhances firms’ financial 



 141 

performance, which might explain the lack of consensus in the existing 
literature. More specifically, it suggests that the IMS strategy has a relevant 
role to attain sustainable economic benefits through certifications. Thus, 
companies that adopt first a QMS certification, then adopt simultaneously or 
in future years other certifications and, finally, succeed to maintain their 
multiple certifications in the long term seem to attain significant financial 
benefits.  

According to Gianni and Gotzamani (2015) the level of IMS in the long term 
is determined by the IMS strategy approach originally adopted by the 
organization. Thus, since the ISO 9001 was included in the original approach 
of most of the studied firms, this certification seems to provide relevant 
insights of continuous improvement across organizations in the long term, 
which strategy allows these companies to attain higher levels of IMS. 
Therefore, the quality approach to IMS based on continuous improvement 
may be expanded across all the organization, following a commonly used 
strategy of implementing QMSs firstly or simultaneously with other MSs 
(see e.g., Karapetrovic, 2002; Zeng et al., 2007; Simon and Douglas, 2013; 
Bernardo et al., 2017). These results are in good agreement with the recent 
literature aiming to study the financial effects of adopting multiple 
certifications, but that have failed to consider the companies’ dynamics in the 
long run and the different IMS strategies (Ferrón-Vílchez and Darnall, 2016; 
Wang et al., 2016b; Martí-Ballester and Simon, 2017). 

Thus, it can be concluded that adopting single or multiple MS standards do 
not foster automatically economic sustainability. Instead, companies ought 
to see certifications as a strategic decision to maintain in the long term and 
pursue excellence by practicing and internalizing the continuous 
improvement philosophy embedded in the standards. 

6.2.2.2. Tackling the environmental and social dimensions of 
sustainability through IMS and sustainable innovation 

Sustainable development goes beyond the economic viewpoint as it also 
requires considering the environmental and social dimensions of business, 
including those of new products and processes (Elkington, 2006; Asif et al., 
2013; Boons et al., 2013; Baumgartner, 2014). However, the way to attain 
sustainability within the innovation dynamics remains a challenge to 
practitioners and researchers (Boons et al., 2013; Longoni and Cagliano, 
2016; Pacheco et al., 2017; Xavier et al., 2017). 
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IMS seems to provide companies of the necessary holistic framework to 
achieve corporate sustainability (Vieira and Amaral, 2016; Gianni et al., 
2017a; Mustapha et al., 2017; Sroufe, 2017) by giving the environmental, 
social and economic priorities a high importance through MSs (Zeng et al., 
2007; Bernardo et al., 2017; Gianni et al., 2017a). Moreover, the existing 
research suggests that IMS and innovation are positively associated (Castillo-
Rojas et al., 2012; Simon and Petnji Yaya, 2012; Bernardo, 2014; Simon et 
al., 2014; Hernandez-Vivanco et al., 2016a). Thus, this thesis explored the 
scarcely studied relationship between IMS and sustainable innovation.  

To this end, IMS and sustainable innovation were related based on the cleaner 
production framework, which is one of the most adopted voluntary practices 
towards sustainability (Bonilla et al., 2010; Lozano, 2012). Results suggest 
that IMS is a driver of sustainability-oriented innovations. More specifically, 
companies that have broadly spread and deeply internalized IMS are more 
prone to adopt cleaner production technologies that minimize the impacts to 
the environment at source. This positive association can be attributed to the 
support of IMS towards sustainability goals, the increased innovation 
efficiency and the added productivity of integrated companies (Hernandez-
Vivanco et al., 2016b; Gianni et al., 2017a; Mustapha et al., 2017) that also 
seek to preserve the environment through the adoption of these technologies 
(Vieira and Amaral, 2016; Ramos et al., 2018).  

In addition, results suggest that IMS is positively related to sustainable 
product innovation. The latter is aimed to minimize both the environmental 
and social of impacts of new products (UNEP DTIE, 1996). However, in 
contrast to the direct relationship between IMS and regular product 
innovations (i.e., not necessarily sustainability-oriented) found in 
Hernandez-Vivanco et al. (2016a), this relationship is not direct, but 
mediated by the adoption of cleaner production technologies. This supports 
the fact that, in pursue of sustainability, companies are firstly required to 
change radically their internal operations (i.e., adopt cleaner production 
technologies) to consequently develop innovations that benefit directly the 
market through product innovations (Boons et al., 2013; Klewitz and 
Hansen, 2014; Kennedy et al., 2017). 

Finally, the positive relationships reported above occur irrespective of the 
location of the companies. This is a revealing result since other studies have 
found that location could condition the effects of MSs on innovation (Frondel 
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et al., 2007). Thus, it can be discussed that the IMS approach provide a robust 
strategy to promote sustainable innovation. Namely, because it promotes 
isomorphism across organizations, which is achieved through the 
homogeneity and high internalization among all the MSs objectives (Zeng et 
al., 2007; Gianni and Gotzamani, 2015; Bernardo et al., 2017; Gianni et al., 
2017a). Therefore, IMS can be identified as a managerial best practice to 
attain sustainable innovation. This finding explores a major research gap of 
the innovation literature (Pacheco et al., 2017; Xavier et al., 2017). 

Hence, it can be concluded that the broad application and deep internalization 
of the function-specific MSs is critical to promote IMS. This, consequently, 
seem to foster the necessary enhancements required in organizations to 
develop technically, environmentally and socially responsible process and 
product innovations.  

 

6.3. Implications 

In this section, the main implications to academy, practitioners, stakeholders 
and decision makers are developed. 

 

6.3.1. Implications to academy 

This thesis has five main research implications, which are detailed below. 

Firstly, researchers might consider IMS as a sustainability-oriented 
management approach beyond the traditional viewpoint of certified 
organizations. According to the empirical results obtained in this thesis, 
companies seem to be able to obtain high levels of IMS irrespective of their 
certifications. To this end, the strategical support of the top management is 
critical (Zeng et al., 2007; Bernardo et al., 2017; Gianni et al., 2017a), 
especially when it comes to achieve a deep internalization and broad 
application of the MSs’ principles across organizations. Researchers might 
deem this outcome as a complementary factor to consider in addition to the 
existing taxonomic proposals of IMS based on certifiable MSs standards.  

Secondly, the level of IMS might be considered in studies relating MSs 
with innovation. The debate regarding the still inconclusive effects of 
function-specific MSs on innovation (see e.g., Prajogo and Sohal, 2001; 
Matias and Coelho, 2011; Palm et al., 2016) might be due to, at least partially, 
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the lack of attention given to their interaction with other MSs. To overcome 
this issue, IMS provides an accurate framework to better estimate how MSs 
impact on innovation performance (Bernardo, 2014). More specifically, IMS 
promotes continuous improvement (Wilkinson and Dale, 1999; Kurdve et al., 
2014; Rebelo et al., 2016), enables knowledge sharing through the alignment 
of the different MSs goals (Karapetrovic, 2003; Zeng et al., 2007) and, in 
addition, it facilitates the efficient use of human and financial resources in 
the innovative process (von Ahsen, 2014). Thus, results point out that higher 
levels of IMS foster the enhancement of the innovation management 
performance. This implies that, when organizations are highly integrated, 
they seem to gain more innovation capabilities, improve their innovation 
efficiency and, consequently, enhance their firm performance. Thus, less 
integrated organizations might end up having less innovation benefits 
derived from their MSs practices.  

Thirdly, the empirical evidence presented in this thesis supports the fact that 
IMS is a sustainability management approach that benefits the TBL 
through innovation. This is because IMS is a voluntary practice adopted 
strategically and with the support of the top management (Bernardo et al., 
2017; Gianni et al., 2017a). Moreover, it centralizes the needs of diverse 
stakeholders under a common umbrella, which promotes innovations to meet 
such needs (Jørgensen et al., 2006; Bernardo, 2014). Economically, IMS 
seems to be a relevant driver to increase the odds of innovating and, thus, 
integrated organizations are able to use less resources to produce more 
innovation outputs. The resulting innovation efficiency leads to improved 
firms’ performance through the increase of sales related to new products.  

Furthermore, the positive relationship between IMS and innovation seems to 
go beyond the economical viewpoint since it promotes sustainable 
innovation. More specifically, IMS endows organizations with the strategical 
framework so that their process innovations are environmentally friendly; in 
particular, IMS promotes the adoption of cleaner production technologies. 
This is because IMS intends to benefit the internal organizational efficiency 
as well as to minimize the environmental effects (Mustapha et al., 2017; 
Ramos et al., 2018). Moreover, such innovations lead organizations to 
develop sustainable products, which are consistent with their technical, 
environmental and social aspects. To this end, it is firstly necessary to 
improve the in-house operations through cleaner production technologies in 
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order to develop sustainable products. According to the exploratory results 
obtained from two different continents (Europe and Latin-America), the 
aforementioned relationships appear to be similar regardless of the company 
location. Thus, IMS benefits seem to be a robust best practice towards 
sustainable innovation, providing homogenous results and likely to be 
reproducible in diverse locations and industries. 

Fourthly, OI seems to have a relevant role in the relationship between 
IMS and innovation in pursue of sustainability. More specifically, OI is 
critical so that companies that improve their process innovation capabilities 
can also increase their odds of developing new product innovation 
capabilities. Otherwise, companies seem to limit their vision to improve their 
in-house processes and, consequently, diminish their capacity of innovating 
in products. Moreover, OI interacts with IMS in order to increase process and 
product innovation capabilities. This is because both IMS (Jørgensen et al., 
2006; Salomone, 2008; Rebelo et al., 2016) and OI (Walker and Preuss, 
2008; Behnam et al., 2018; Watson et al., 2018) truly seek the involvement 
of diverse (but common) stakeholders so they can complement each other. 
OI particularly promotes the exploitation of inflows and outflows of 
knowledge, so this vision enriches the way IMS favors innovation 
capabilities from within the organization.  

Despite this beneficial synergy between IMS and OI, it is evidenced that open 
firms might require more resources to innovate, which could hinder their 
innovation efficiency. Nonetheless, such inefficiency is not transferred to 
firm performance as it is compensated with the innovation capabilities gained 
by the active collaboration with external organizations. However, results are 
not conclusive and this thesis evidences empirically the need of further 
researching into the role of OI in the relationship between IMS and 
sustainable development (Kennedy et al., 2017; Pacheco et al., 2017). 

Finally, studies aiming to research into the effects of adopting multiple 
MS certifications might consider implementing dynamic models. 
Companies have different certification strategies and are increasingly 
adopting multiple standards to meet the requirements of new and more 
demanding stakeholders (Boiral and Gendron, 2011; Fonseca et al., 2017). 
Thus, studying static models and neglecting this reality might lead to an 
uncomplete vision of the underlying effects of MSs certifications. In this line, 
a dynamic approach was applied in this thesis to detect the effects of adopting 
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multiple certifications on companies’ financial performance. Interestingly, 
not every combination of certifications leads to improved financial 
indicators. More specifically, the ISO 9001 certification seems to have a 
major role as it was mostly the first certification adopted, or simultaneously 
with other MSs certifications (ISO 14001 or OSHAS 18001), so the 
integration strategy might be relevant in sustaining multiple certifications 
and integration in the long term (Gianni and Gotzamani, 2015). Similar 
trends could occur when analyzing other sustainability dimensions. Thus, 
studies relying on certified companies to study IMS benefits might consider 
these dynamics for a better understanding of the phenomena. 

 

6.3.2. Implications to practitioners 

This thesis has four main managerial implications, described as follows. 

Firstly, practitioners might consider relevant that it is not always 
necessary to hold a certified MS to integrate them and experience IMS’ 
benefits. Instead, what is crucial to IMS relays on the strategical support 
sponsored by the top management (Zeng et al., 2007; Bernardo et al., 2017; 
Gianni et al., 2017a), in particular regarding the deep internalization and 
broad application of MSs across the organization. 

Secondly, it becomes apparent that IMS benefits lay beyond the purely 
operational. This thesis has evidenced that IMS promotes an enhanced 
innovation management performance and the development of sustainable 
innovations. The latter implicates that IMS fosters the adoption of cleaner 
production technologies, as well as the development of sustainable products; 
i.e., technically, environmentally and socially friendly products. 
Furthermore, the innovation management performance gained with IMS 
comprises the enhancement of innovation capabilities, the efficient use of 
resources to innovate and, thus, the improvement of firm performance. 
Hence, companies can adopt IMS as a best practice towards attaining 
sustainable innovation (Pacheco et al., 2017; Xavier et al., 2017). 

Thirdly, companies are challenged to seek the right level of openness to 
exploit the external knowledge of practicing OI activities without 
hindering their innovation efficiency. OI and IMS are two complementary 
and synergic managerial practices that involve different stakeholders and 
improve together innovation capabilities (Behnam et al., 2018). In this sense, 
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companies might see OI as a way to the exploit external knowledge in order 
to favor the internal support provided by IMS to innovate. However, 
companies ought to be cautious when investing in an OI strategy, especially 
when the efforts invested on external collaborations are not producing 
significant additional innovation output (e.g., new or improved processes, 
products, new patents, among others). 

Finally, managers might deem MS standards as a support to their 
managerial practices rather than a precondition to enhance their 
performance. In this sense, companies should not expect to improve their 
financial performance just by adopting a set of certifications (Robson et al., 
2007; Sampaio et al., 2009; Heras-Saizarbitoria and Boiral, 2013; Bernardo 
et al., 2015; Nunhes et al., 2016). Instead, they should attempt to apply 
broadly and deeply their MSs (whether certified or not) in an integrated and 
efficient manner (Sampaio et al., 2012a; Abad et al., 2014; Nunhes et al., 
2017). This might allow companies to improve their performance through 
continuous improvement (Wilkinson and Dale, 1999; Kurdve et al., 2014; 
Rebelo et al., 2016), meeting the needs of diverse stakeholders (Jørgensen et 
al., 2006; Bernardo, 2014), innovating and growing sustainably (Kennedy et 
al., 2017; Pacheco et al., 2017). 

 

6.3.3. Implications to stakeholders 

Stakeholders are of particular relevance to this study as evidenced throughout 
this document. Therefore, the following implications to shareholders, 
innovation collaborators, clients, employees, the environment and society are 
stated. 

Firstly, shareholders might (1) promote the use of financial resources 
efficiently through IMS and, (2) prefer investing on companies with a 
proven capacity and/or engagement to sustain their MSs’ principles in 
the long term. IMS has been traditionally acknowledged as a promotor of 
operational benefits (Santos et al., 2011; Sampaio et al., 2012a; Abad et al., 
2014; Olaru et al., 2014; Dahlin and Isaksson, 2017). This research has 
evidenced empirically that IMS benefits are beyond operational as they also 
promote innovation benefits with a sustainability orientation. Therefore, it 
might be of the shareholders’ interest to promote the efficient use of founds 
through IMS rather than fostering operations with fragmented and isolated 
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MSs. Moreover, although companies attempt to provide prove to 
shareholders that they manage their company efficiently through 
certifications, this fact remains in serious question (Robson et al., 2007; 
Sampaio et al., 2009; Heras-Saizarbitoria and Boiral, 2013; Bernardo et al., 
2015; Nunhes et al., 2016). However, shareholders might see the long-term 
historical dynamics of the companies’ certifications, integration strategy and 
previous financial performance as potential predictors of their current 
performance. This might provide shareholders of better criteria to allocate 
funds on a specific company rather than merely relying on the fact that 
companies hold or not a certification. 

Secondly, companies applying OI might attempt to seek for their 
sustainability, but also that of their collaborators. This research has found 
that companies practicing OI might devote excessive resources that seem not 
to be compensated with more innovation outputs. Therefore, innovation 
collaborators ought to attempt understanding the objectives and boundaries 
of their innovation partners to decide the strategy that benefit both, the 
internal and external collaborators (Chesbrough and Bogers, 2014). To this 
end, IMS might provide the internal sustainability-oriented support to OI 
practitioners to harness external knowledge. By creating synergies between 
the internal and external knowledge, innovation collaborators might be able 
to benefit not only of added innovation efficiency (Greco et al., 2017), but 
also of their conjoint sustainable growth (Watson et al., 2018).  

Finally, employees, clients, the environment and society are beneficiaries 
of harnessing the benefits of IMS and innovation. This research found that 
IMS seems to foster the adoption of cleaner production technologies, which 
is favorable to enhance the work environment and safety, as well as to the 
environment and society (UNEP DTIE, 1996; Kemp and Volpi, 2008; Vieira 
and Amaral, 2016). After engaging with enhancing their internal operations, 
companies would also seek to transfer their sustainability-oriented 
perspective to the development of new products (Boons et al., 2013; Sroufe, 
2017). Therefore, companies might consider these findings to assess the 
relevance of IMS and innovation as this contributes to other stakeholders 
beyond their own boundaries. 
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6.3.4. Implications to decision makers 

Based on empirical evidence, this research has pointed out the relevance of 
IMS, OI and innovation in pursue of corporate sustainability. However, the 
isolated efforts of individual companies to become sustainable is not enough 
to sustainable development, since it requires the involvement of individuals, 
companies, entire concentrations of industry, complete value chains, the 
society and whole economies (United Nations, 1992; Elkington, 1997). 
Therefore, decision makers might deem the findings of this research to (1) 
promote the use and creation of sustainability-oriented management 
standards or frameworks, which could be based on the IMS principles; (2) 
facilitate the collaborations between innovative companies, industries, cities 
and countries; (3) create policies that foster the creation of sustainability-
oriented innovations, including the adoption of cleaner production 
technologies, the use of sustainable raw materials, the minimization of the 
effects of new products on the environment and society and; (4) promote 
among markets, consumers and citizens the use of sustainability-oriented 
products. 

 

6.4. Contribution of this thesis 

All in all, this thesis has contributed to evidence empirically that both IMS 
and innovation are beneficial to corporate sustainability. In particular, the 
following contributions are obtained from this work. 

This thesis has contributed to measuring the level of IMS regardless of 
whether companies are certified or not. This is particularly relevant to 
sustainability-oriented research due to three main reasons. Firstly, because 
high levels of IMS are required to attain sustainability (Jørgensen, 2008); 
otherwise, companies could abandon IMS (Gianni and Gotzamani, 2015) and 
could therefore stray from this sustainability management approach 
(Jørgensen, 2008; Rebelo et al., 2016; Siva et al., 2016; Gianni et al., 2017a; 
Mustapha et al., 2017). Secondly, because the lack of an international IMS 
certification (Gianni et al., 2017a) requires applying IMS measurements to 
all organizations regardless of their certifications. Finally, because high 
levels of IMS are obtained when it is adopted voluntarily (Gianni et al., 
2017a), which diminishes the risk of adopting this practice with little regard 
on the underlying principles of MSs (Boiral and Gendron, 2011). Thus, this 
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thesis has tested empirically that companies are able to deeply internalize and 
broadly apply IMS across organizations without having to hold a certified 
MS as a previous condition to integration. 

This research also comprises one of the first studies testing empirically the 
relationship between IMS and innovation management performance 
(Bernardo, 2014). This contributes to addressing a major research gap in the 
IMS literature (Nunhes et al., 2016).  

Moreover, this thesis relates IMS and innovation in pursue of sustainability. 
The relationship between IMS and sustainability is also a major research gap 
according to the comprehensive literature reviews found in Nunhes et al. 
(2016) and Siva et al. (2016). Although this gap has been recently addressed 
by valuable research, most of these studies have the limitation of frequently 
neglecting the relationships between IMS and innovation in pursue of 
sustainability, or threating these interactions at a general level (see e.g., 
Rebelo et al., 2016; Gianni et al., 2017a; Mustapha et al., 2017; Ramos et 
al., 2018). Thus, this work contributes to filling this gap by providing 
empirical evidence that supports that IMS benefits innovation in pursue of 
corporate sustainability. To this end, this work is based on diverse sources 
comprising both primary and secondary data gathered at a country and also 
at an intercontinental level, thus providing robust results of the studied 
relationships. Therefore, it contributes to the emerging discussion of the 
managerial tools to attain sustainable innovation (Longoni and Cagliano, 
2016; Kiefer et al., 2017). 

From the viewpoint of the innovation literature, this thesis contributes to 
identifying a relevant best practice to foster sustainable innovation 
(Pacheco et al., 2017; Xavier et al., 2017). Namely, it provides empirical 
evidence to support that IMS can be considered a relevant best practice to 
attain sustainable innovation. 

Moreover, this work is one of the first to bring into discussion the role of 
OI in the relationships between IMS and innovation in pursue of 
sustainability. OI is a relevant practice that enables companies to integrate 
the stakeholders perspectives into their innovation practices, so OI is being 
increasingly adopted across companies in pursue of sustainability (Adams et 
al., 2016; Watson et al., 2018). In this line, this thesis contributes to revealing 
the existing synergies between IMS and OI to increase innovation 
capabilities by embedding new knowledge into their innovation practices. 
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However, this discussion has to be further developed as pointed out by the 
emerging literature regarding the role OI in pursue of sustainability (Kennedy 
et al., 2017; Behnam et al., 2018; Watson et al., 2018). 

Finally, this thesis contributes to better understanding the financial effects 
of adopting multiple certifications by modelling the dynamics involved 
throughout this process. The existing literature has mostly focused on the 
financial effects of adopting single certifications, with still inconclusive 
outcomes (Robson et al., 2007; Sampaio et al., 2009; Heras-Saizarbitoria and 
Boiral, 2013; Bernardo et al., 2015; Nunhes et al., 2016). Moreover, the 
limited literature focused on multiple certifications has mostly relied on self-
reported data (Ferrón-Vílchez and Darnall, 2016; Martí-Ballester and Simon, 
2017), which might lead to over-valued or biased conclusions (Häversjö, 
2000; Corbett et al., 2005; Sharma, 2005; Heras-Saizarbitoria and Boiral, 
2013). Moreover, the existing literature on this topic has mostly neglected 
the dynamics involved in the adoption of multiple certifications 
(Karapetrovic and Willborn, 1998b; Karapetrovic, 2002; Pun and Hui, 2002; 
Labodová, 2004; Karapetrovic and Casadesús, 2009; Bernardo et al., 2012; 
Ivanova et al., 2014), which might occur dynamically among years and could 
condition the financial effects of adopting multiple certifications (Su et al., 
2015). Thus, this thesis attempted to address this gap by relying on existing 
records rather than self-reported financial indicators, as well as considering 
the dynamics derived from the integration strategy. This approach 
contributes to literature with new insights of a relevant discussion regarding 
MS standards and economic sustainability. Thus, similar approaches could 
be considered in future research considering the economic, environmental 
and social effects of these strategic decisions (Wang et al., 2016b). 

 

6.5. Future research 

Future research might focus on diverse aspects derived from this thesis. Thus, 
the following research lines will be further developed.  

Firstly, future research will relate IMS to innovation and sustainability 
considering all the sustainability dimensions simultaneously (Elkington, 
1997; Jørgensen et al., 2006; Baumgartner, 2014; Nunhes et al., 2016). In 
this thesis, the economic dimension and the social & environmental 
dimensions were mostly addressed in different articles and using different 
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samples. Moreover, the social & environmental dimensions were studied by 
means of an exploratory research which needs to be confirmed.  Thus, future 
research will further explore the way in which IMS fosters sustainable 
innovation by assessing simultaneously the three dimensions: economic, 
environmental and social sustainability, but preserving their individual 
characteristics in different factors. This research line would contribute to 
confirm the exploratory results of IMS as a promotor of sustainable 
innovation, as well as to better understand the interrelations between the 
different sustainability dimensions within this context. 

Secondly, future research will study more in depth how IMS and OI interact 
in pursue of sustainability (Pacheco et al., 2017; Watson et al., 2018). In 
this work, OI was measured as a factor mainly based on the importance given 
to external entities to innovate. However, there are other factors that might 
condition how OI acts within an organization. In line with the synergies 
found between OI and IMS, this research line will focus on how these factors 
complement the companies’ internal knowledge in order to exploit the new 
capabilities in pursue of sustainable development (Behnam et al., 2018). To 
this end, the absorptive capacity and the preferences of companies to adopt 
OI and/or IMS will be studied (Cohen and Levinthal, 1990; Bogers and 
Lhuillery, 2011; Behnam et al., 2018). This line of research would contribute 
to understand to what extent OI can be favorable to sustainability, 
considering the internal managerial practices derived from IMS. 

Thirdly, the relationships between IMS, OI and the innovation 
management performance will be studied in other countries and regions. 
In this research, these relationships where mostly based on Spanish 
companies. This country has a large tradition of adopting certifications (ISO, 
2017), integrating MSs (Jørgensen et al., 2006; Bernardo et al., 2009; Abad 
et al., 2014),  and it is one of the countries that has mostly contributed to the 
IMS literature in terms of number of articles and citations (Nunhes et al., 
2016). Therefore, this research line would contribute to understanding 
whether the conclusions obtained in this manuscript maintain or differ in 
other countries with a different profile of their IMS experience.  

Finally, the effects on sustainability of adopting multiple certifications in 
a dynamic environment will be further developed. Based on the still 
inconclusive debate of the financial effects of MS certifications (Sampaio et 
al., 2009; Bernardo et al., 2015; Nunhes et al., 2016), this thesis has provided 
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new insights to assess this relationship in a dynamic environment. This 
includes the dynamics involved in obtaining multiple certifications, as well 
as the natural dynamics of the companies’ performance. Thus, future research 
will consider the environmental or social dimensions of sustainability beyond 
the financial effects. This research line would contribute to expand the 
understating about how MS standards are related to corporate sustainability 
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