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Abstract: This article presents a conceptual and empirical review of the literature related to the
link between the different perspectives, models, and tools associated with Quality Management
and Environmental Management. Several academic works identified in the literature that aimed
to establish conceptual similarities between QM and EM are reviewed and discussed. In general,
terms, the scholarly literature suggests that the main quality practices and programs associated with
the Quality Management paradigm—such as ISO 9001 and Total Quality Management—facilitate
the adoption of environmental practices associated with corporate Environmental Management.
However, there is evidence of certain limitations driven by different biases, whether or not they are
recognized in the reviewed publications. The concentration on some avenues of research focused on
very detailed aspects of the linkage between QM and EM is discussed. Conversely, lines that have
been overlooked and are in need for more research were also identified. The implications for scholars,
such as suggestions for further research, are included as a contribution of the article.

Keywords: environmental management; quality management; ISO 9001; Business Excellence Models;
EFQM; ISO 14001

1. Introduction

The mainstream scholarly and practitioner literature emphasizes that management principles,
models, and practices contribute to the achievement of sustainable development. More specifically,
the impact of the adoption of management practices associated with the Quality Management
(QM) paradigm—such as Business Excellence Models (e.g., the EFQM self-assessment model or
the Deming Prize Model) or meta-standards (e.g., ISO 9001)—and their potential positive impact
on the improvement of corporate Environmental Management (EM) and on sustainability (e.g.,
the improvement of corporate environmental performance) have been identified in the literature.

Nevertheless, the positive win-win relationship between QM (approach and practices), EM, and
sustainability is not automatic, and the scholarly findings related to this relationship need to be
reviewed. As Zhu and Sarkis [1] argued in 2004, there has been very little systematic investigation of
the linkage between QM and EM. More recently, Pereira-Moliner et al. [2] and Chugani et al. [3] have
noted that little attention has been paid to the potential influence of QM on EM. As far as we know,
no previous literature review of empirical works that have analyzed the impact of QM practices on EM
has been carried out. Previous research has focused attention on the effect of QM practices on resource
efficiency, in order to stress how the QM paradigm could generate benefits at the economic and
environmental levels. However, research has not explored the complex linkage between QM and EM.
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For instance, Chugani et al. [3] have recently reviewed 70 academic articles (of which 45 were based
on empirical study) in order to analyze the environmental (green) impact of various QM practices
such as Lean Manufacturing, Lean Six Sigma and Six Sigma. In their review, these authors evidenced
that both Lean Manufacturing and Six Sigma can be considered effective methods to improve the
eco-efficiency (e.g., support the conservation of resources, combat global warming, and save energy)
of an organization (Chugani et al., 2017) [3]. Similarly, Garza-Reyes [4] reviewed 59 articles and
conference presentations related to Lean and Green published between 1997 and 2015. This author
found that the concepts of lean and green can effectively work together. In a similar vein, other
literature reviews that have analyzed the linkage between ideas and/or tools related to QM and their
impact on environmental aspects could be mentioned—some that cover environmental issues more
broadly (e.g., sustainability or corporate greening) and others that are more specific (e.g., ISO 14001,
life cycle assessment, or eco-design) (see below). Finally, Aquilani et al. [5] reviewed the sophisticated
linkage between sustainability, value co-creation, TQM, EM, and Integrated Management Systems.

Considering this gap in the literature and the call for papers for the Special Issue ‘Quality
Management and Sustainable Development’ of Sustainability, this article reviews the conceptual and
empirical literature related to the linkage between the different perspectives, models, and tools
associated with QM and EM. The remainder of the paper is organized as follows. First, the review of
the conceptual literature on the relationship between QM and EM is summarized. Second, the empirical
literature review carried out is described, together with the methodology used for that purpose. Finally,
the discussion and conclusion, which highlight the main contributions, practical implications, and
avenues for future research, is presented.

2. Quality Management and Environmental Management: A Conceptual Review

There are several works in the academic literature that try to establish conceptual similarities
between QM and EM. This brief section does not aim to conduct a systematic review of these works,
but only to provide a general descriptive and exploratory introduction, due to the current scattered
state of the literature.

Analyzing the theoretical and conceptual literature that focuses on the relationship between QM
and EM, the influence of some of the contributions from quality experts must be noted (e.g., [6]).
Reference is often made to Taguchi’s definition of quality as minimal losses caused to society during
the useful life of a product [7]. Heras-Saizarbitoria et al. [8] rely on this definition in the QM paradigm
to coin novel concepts, such as social and environmental quality, by which they mean the incorporation
in the field of business management of the trend to minimize the negative social and environmental
impacts of the activities of organizations. In proposing this term, these authors also refer to Ishikawa’s
definition of optimum quality, understood as the intersection of the programmed or designed quality,
the achieved quality, the quality required by the customers and by society as a whole (see Figure 1).

Although there are many definitions of QM, one of the most common defines it as a philosophy of
principles, practices, and tools [9]. QM includes main principles such as continuous improvement and
customer focus. In addition, the concern or consideration of sustainability can be seen as a requirement
by customers in two different ways: first, as environmental sustainability is becoming an explicit need;
second, as some academics in the field of QM, such as Garvare and Johansson [10], argue that society
is an actor or client per se.
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Figure 1. Social and environmental quality as the intersection between designed and achieved 
quality, and quality requested by the customers and society. Source: adapted from 
Heras-Saizarbitoria et al. [8]. 
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organizations that have adopted QM practices might foster and develop a set of skills that facilitate 
the adoption of EM practices [2]. Nevertheless, as underlined by Molina-Azorín et al. [12], QM and 
EM perspectives also differ in a set of (substantive) respects. For example, despite both systems 
aiming to satisfy the needs of customers and other stakeholders such as shareholders, suppliers and 
employees, among many others, EM is a wider approach. The EM is also focused on other 
stakeholders beyond the conventional ones for QM such as the public administrations, NGOs, the 
local community and the general public, among many others [12]. 

Among the works that focus on specific perspectives, approaches, or tools related to the QM 
paradigm, there are many that discuss the possible theoretical contribution of TQM to sustainability 
(e.g., [13–16]). However, there is no paper studying the theoretical implications of the main 
frameworks for the development and adoption of the principles and practices related to TQM, with 
the notable exception of the work by Tarí and Molina-Azorín [17], which analyzes the implications 
of the EFQM self-assessment model for EM. As QM and EM systems have several similarities, these 
authors suggest that the EFQM self-assessment model could be a bridge toward the adoption of an 
integrated management system that considers both QM and EM issues and practices. 

With the generation and dissemination of the meta-standards for EM [18], the QM paradigm 
and its related conceptualization have influenced the way organizations approach sustainability in 
many ways, which has also been reflected in the relationship between QM and EM (see Table 1). The 
foundational and crucial idea that underlies the meta-standards for EM and other sustainability 
issues on which new standards have been generated in recent years—e.g., biodiversity management 
[19]—is based on fundamental ideas and concepts associated with QM, such as the PDCA 
(Plan-Do-Check-Act) cycle of continuous improvement. As Zeng et al. [20] and Zhu et al. [21] 
emphasized, the models for continual improvement are very similar for both QM and EM systems, 

Figure 1. Social and environmental quality as the intersection between designed and achieved quality,
and quality requested by the customers and society. Source: adapted from Heras-Saizarbitoria et al. [8].

As Pereira-Moliner et al. [2] and de Sousa Jabbour et al. [11] have argued, QM practices aim to
improve the efficiency of organizational processes in order to eliminate defects. Specific practices such
as ‘zero defects’ are very closely related to the ‘no waste’ goal of EM-based systems. Efforts to eliminate
pollution and waste through EM can follow the same basic principles applied in QM, as both practices
share a similar focus: using inputs more efficiently. Due to this and other similarities, organizations
that have adopted QM practices might foster and develop a set of skills that facilitate the adoption of
EM practices [2]. Nevertheless, as underlined by Molina-Azorín et al. [12], QM and EM perspectives
also differ in a set of (substantive) respects. For example, despite both systems aiming to satisfy the
needs of customers and other stakeholders such as shareholders, suppliers and employees, among
many others, EM is a wider approach. The EM is also focused on other stakeholders beyond the
conventional ones for QM such as the public administrations, NGOs, the local community and the
general public, among many others [12].

Among the works that focus on specific perspectives, approaches, or tools related to the QM
paradigm, there are many that discuss the possible theoretical contribution of TQM to sustainability
(e.g., [13–16]). However, there is no paper studying the theoretical implications of the main frameworks
for the development and adoption of the principles and practices related to TQM, with the notable
exception of the work by Tarí and Molina-Azorín [17], which analyzes the implications of the EFQM
self-assessment model for EM. As QM and EM systems have several similarities, these authors
suggest that the EFQM self-assessment model could be a bridge toward the adoption of an integrated
management system that considers both QM and EM issues and practices.

With the generation and dissemination of the meta-standards for EM [18], the QM paradigm
and its related conceptualization have influenced the way organizations approach sustainability
in many ways, which has also been reflected in the relationship between QM and EM (see
Table 1). The foundational and crucial idea that underlies the meta-standards for EM and
other sustainability issues on which new standards have been generated in recent years—e.g.,
biodiversity management [19]—is based on fundamental ideas and concepts associated with QM,
such as the PDCA (Plan-Do-Check-Act) cycle of continuous improvement. As Zeng et al. [20] and
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Zhu et al. [21] emphasized, the models for continual improvement are very similar for both QM and
EM systems, especially if the ISO 9001:2015 and the ISO 14001:2015 versions of the meta-standards are
considered [22–24]. Indeed, as has been highlighted in several works that analyze the symbolic and
substantive impact of meta-standards such as ISO 14001 (e.g., [6,25,26]), there is some discussion of
whether these meta-standards actually contribute to the substantive improvement of environmental
performance, other than being able to systematize activities, due to the procedural rather than
performance orientation of this type of standard.

Table 1. Review of studies (selection) that analyzed the impact of QM on EM.

Study # Main Conclusions

Siva et al., 2016 [27] QM practices, principles & tools may be used to try to support
EM.

Borri and Boccaletti, 1995 [28] Existence of a correlation between QM and EM systems.

Curkovic et al., 2000 [29] Strong relationship between TQM and environmentally
responsible manufacturing (ERM) systems.

Giancarlo, 2005 [30] The link between QM and EM is relevant. Environmental factors
might play a relevant role among many aspects related to QM.

Klassen and McLaughlin, 1993 [31] Relation between the concept, approach, methodology, and
benefits of TQM and EM in the field of operations management.

Heras-Saizarbitoria and Boiral,
2013 [18]

Companies with a QM system in accordance with IS0 9001
linked with an EM system in accordance with IS0 14001 obtain
greater benefits than others.

Beckmerhagen et al., 2003;
Beechner and Koch, 1997;

Poksinska et al., 2003;
Rodríguez and Ricart, 2000;
Wilkinson and Dale, 1999;

Zeng et al., 2005; Zutshi and
Sohal, 2005

[20,32–37]

Companies with a QM system in accordance with IS0 9001
linked with an EM system in accordance with IS0 14001 are:
• Improving the effectiveness and efficiency of the companies;
• Avoiding unnecessary efforts;
• Reducing bureaucracy by eliminating duplication of policies,
procedures, and records;
• Aligning resources, processes, and goals;
• Reducing the costs of external and internal audits;
• Improving communication among all organizational levels.

Molina-Azorín et al., 2009 [38] Relevant benefits are obtained for EM when applying principles
and practices related to QM.

Pereira-Moliner et al., 2012 [2]
QM and EM practices share a similar focus, namely using inputs
more efficiently. Previous implementation of QM practices can
facilitate the adoption of EM.

Rusinko, 2005 [39] QM can be used as a bridge between QM theory and
environmental sustainability.

Source: summary compiled by the authors.

Angell and Klassen [40] stressed that the QM toolbox may be suitable for incorporating
sustainability considerations because it focuses on meeting customer expectations [9]. In addition,
in some QM (e.g., [41–44]) and EM (e.g., [31,45,46]) studies, it has been shown that the
meta-standards used in the two fields have common implementation practices (e.g., leadership,
training, self-assessment, and continuous improvement). Therefore, for many authors, it seems logical
to use QM-related tools, methods, and practices while implementing an EM system. Similarly, Luttropp
and Lagerstedt [47] and Maxwell and Van der Vorst [48] argue that sustainability considerations are
more likely to be taken into account in a company’s day-to-day business if they are integrated into
existing work procedures rather than requiring the development of new ones.

Other scholars have highlighted more similarities between QM and underlying corporate EM
practices and initiatives [29,31,39,49]. As with QM, it is argued that one of the long-term objectives
of EM is to take a proactive stance, considering environmental aspects in an integrated manner in
product design, throughout the manufacturing process, marketing, product delivery, and customer
service [50–52]. Rusinko [39], for example, points to several QM principles that can be used to support
initiatives to implement sustainability practices.
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In addition, in their seminal works in the field, Blake [53] and Welford [54] argue for the use
of TQM for environmental applications by identifying common principles with strategic EM and
establishing thematic bridges to TQM philosophies. Thus, in the conventional scholarly literature, a set
of concepts and terms has been coined, such as Green Quality or Green Quality Practices [55], and
Total Environmental Management or Total Quality Environmental Management (TQEM) [49,56–60],
the latter potentially being the most successful. Similarly, Angell and Klassen [40] have pointed
out that the philosophy underlying TQEM is that the principles of TQM are also applicable to
environmental improvement. Borri and Boccaletti [28] have also suggested that TQEM clearly reflects
the existing parallelism between quality and environmental problems. Indeed, the TQEM principles
are analogous to many of the proposed models and principles of corporate sustainability and EM
(e.g., the 16 principles of the ICC Business Charter for Sustainable Development). These authors also
refer to the parallels between QM and EM in specific perspectives and practices such as zero defects,
conformity to customer requirements, and quality reporting and audits. Harrington et al. [61] have
also used the concept of TQEM to refer to the need to integrate the fairly widespread application
of TQM principles to environmental management. These authors base their concept on a proposal
of the Global Environmental Management Initiative (GEMI), a coalition of firms established in 1990.
For Khadour [62], TQEM emerged in the manufacturing sector from the integration of strategic EM
into the holistic approach of TQM. Based on this corporate initiative, TQEM embodies four key
principles: customer identification, continuous improvement, doing the job right the first time and a
systemic approach [61]. For Miles and Covin [63], the TQEM approach is simply TQM augmented
by a stakeholder theory approach in a way that internalizes environmental costs and benefits when
assessing the organization’s level of quality.

Finally, it should be noted that no new conceptual proposals have been made in recent years
in relation to the analyzed issue. This may be due either to saturation of the QM paradigm or to
the general reduction in the number of conceptual models that have been investigated, as noted by
Heras-Saizarbitoria in his analysis of the diffusion of theories [64].

3. Method

The empirical literature review followed the approach used in most systematic reviews (e.g., [65]).
The literature search was limited to empirical studies published in international journals between 1987
and 2018. The year 1987 was chosen because it corresponds to the launch of ISO 9000, an important date
in the evolution of the QM paradigm [4]. Only papers written in English and Spanish were considered
for the literature review, because of the dominance of these languages in the scholarly literature. Due to
the previously mentioned reviews carried out by Chugani et al. [3] and Garza-Reyes [4] on the impact
of Six Sigma and lean management, respectively, on EM; those two topics, and other topics directly
or indirectly connected to them were not considered. The empirical review focused on analyzing the
linkage between the main practices and programs associated with the QM paradigm, such as ISO 9001
and the international reference models for TQM, and EM. Keywords associated with QM—such as
‘Total Quality Management’, ‘quality management’, ‘management systems’, ‘ISO 9000’, ‘ISO 9001’,
‘TQM’, ‘Business Excellence’, ‘Business Excellence Models’, and ‘EFQM’—combined with keywords
related to EM—such as ‘environmental management’, ‘sustainability,’ and ‘corporate greening’, among
many others—were used to find relevant papers.

The most relevant electronic databases (e.g., Science Direct, ABI/INFORM, and ProQuest) as well
as Google Scholar were used for these searches. Practical and methodological screening was used
for inclusion and exclusion of items, and to focus on the articles that fit with the objectives of the
search, considering the very scattered nature of the literature. Given the vast amount of research on
QM and MS, based on a wide diversity of objectives and methods, a review protocol using inclusion
and exclusion criteria was used, as suggested in Boiral et al. [61]. This screening (see Table 2) was
achieved through the analysis of the title, the abstract and the keywords of the reviewed works. In line
with the aim of the systematic review and the focus on empirical works, theoretical articles and those
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that did not clearly deal with the impact of specific models and tools related to QM (e.g., the EFQM
self-assessment model, ISO 9001 standards) on EM were excluded. Works analyzing how EM combined
with QM can have a significant impact on performance or work related to organizational innovations
(that could be related to the QM paradigm) and its potential impact on EM were not included—for
example, works by Ostrom et al. [66], Nyangon et al. [67], and Taminiau et al. [68]. This process led
to the final selection of 65 papers that met the requirements of the review (e.g., relevance and focus),
although, as described below, a set of papers was not scrutinized in more depth after the initial analysis.

Table 2. The criteria for inclusion and exclusion of articles.

Inclusion Criteria Exclusion Criteria

Paper published in the 1987–2018 period;
Paper published in peer-reviewed journals;
Paper addressing the impact of the adoption of specific
models and tools related to QM (e.g., the EFQM
self-assessment model, ISO 9001 standards) on EM;
Paper with rigorous methods (quantitative, qualitative or
mixed methods) and clearly explained.

Theoretical and/or conceptual papers with no empirical content;
Books, book chapters, PhD Theses, reports, conference
proceedings and similar works;
Empirical scholarly papers which analyze the linkage of tools or
techniques that could be associated very loosely to the QM
paradigm on EM;
Empirical scholarly papers which analyze the linkage of models
and tools associated with the QM paradigm on EM bur
indirectly (i.e., not as the aim of the work);
Success stories about the linkage of QM on EM not based on a
scholarly analysis;
Papers published in other languages than English and Spanish.

Source: compiled by the authors.

4. Results

The review showed that the more recent empirical academic literature has not focused on
analyzing the effect that QM has on corporate sustainability in general and on EM practices in
particular. Two types of studies were identified, according to their main outcomes: those establishing a
negative relationship between QM and EM (see Table 3), which are in the minority (e.g., [69–72]), and
those reporting positive results (see Table 4), stating that QM is closely related to the promotion of
EM, and innovation in EM in particular (e.g., [24–28,35,36,42,73–80]). Other authors, such as Steiber
and Alänge [73], point out that while some aspects of QM could actually bring benefits to EM (e.g.,
environmental innovation), the question of whether QM as a whole does so is not very clear.

Table 3. Review of empirical studies showing a negative relationship between QM and EM.

Study #
Sample

(Number of
Companies)

Country Main Findings

Castillo-Rojas
et al., 2012 [63] 249 Spain

Tools and methodologies of QM are
based on excessive formalization and
systematization, which hinder EM
(e.g., green innovation) as they
increase bureaucracy.

Zeng et al.,
2017 [64] 238

USA, Italy, Japan,
Germany, Sweden Korea,

Austria, and Finland

Excessive formalization hinders the
creativity of companies. It is
necessary to align the practices and
tools of QM with issues related to EM.

Li et al., 2018 [66] 407 China Report a negative correlation between
QM and innovation in EM.

Manders et al.,
2016 [65] 100 China

QM is negatively correlated with
innovation in EM, although the
environmental regulation itself
significantly mitigates this impact.

Source: summary compiled by the authors.
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The majority of the papers establishing a negative relationship between QM and EM have
suggested that QM tools and methodologies—especially those of ISO 9001—tend to increase the
formalization and systematization of processes in organizations, hindering a set of aspects related to
EM, such as green innovation, as they increase bureaucracy [63]. Other authors, such as Prajogo and
Sohal [74], and Zeng et al. [64], refer to the hindering of companies’ creativity by the application of
excessive formalization. In the same vein, Li et al. [66] carried out an empirical analysis of the impact
of QM on aspects related to the innovation of EM. Based on a sample of 407 companies from China for
the 2008–2014 time period, these authors found that QM correlated negatively with innovation in the
field of EM, although the environmental regulation itself significantly mitigated this impact.

Table 4. Review of empirical studies showing a positive relationship between QM and EM.

Study #
Sample

(Number of
Companies)

Country Main Findings

Corbett and
Cutler, 2000 [42] 7 New Zealand Having a QM system in place facilitates the development of

an EM system.

Craig and
Lemon, 2008 [75] 12 China and Poland QM as a support to the implementation of EM systems and

sustainability management.

de Sousa
Jabbour et al.,

2014
[11] 95 Brazil QM practices are linked with the improvement of EM and the

environmental performance of firms.

Fok et al., 2009 [81] 323 USA Companies with better QM are perceived by employees with
a higher concern for EM.

King and
Lenox, 2001 [6] 17,499 USA

Initiatives related to QM such as Lean production are linked
with an improvement of EM (e.g., better prevention of
pollution).

Llach et al.,
2013 [82] 374 Spain There are synergies between QM and EM practices. QM

provides a valuable learning for EM.

Molina-Azorín
et al., 2015 [12] 368 Spain Firms with QM practices have fewer obstacles to adopt EM.

Nguyen et al.,
2018 [73] 144 Vietnam

Proposal and validation of an instrument to measure QM
practices and sustainable development. Identification of four
QM practices with significant positive impact on sustainable
development: the support of top management, the design
process, the quality of data and the generation of reports, and
continuous improvement.

Pereira-Moliner
et al., 2012 [2] 259 Spain QM practices facilitate the adoption of practices related to EM.

Pipatprapa
et al., 2017 [83] 178 Thailand QM and innovativeness positively and significantly affect EM

and green performance, both directly and indirectly.

Poksinska et al.,
2003 [31] 142 Sweden

The presence of a QM system made it easier to adopt an EM
system, as the principles to adopt management systems in
both are similar.

Roy et al., 2001 [84] 250 Canada EM and environmental commitment is often linked to sound
management practices such as TQM.

Saraph et al.,
1989 [41] 162 USA

Very common self-reinforcing practices between QM systems
and EM systems: leadership, training, self-assessment, and
continuous improvement.

Teixeira et al.,
2017 [85] 104 Brazil Positive and significant linkage between QM & EM.

Wiengarten and
Pagell, 2012 [77] 1142 16 countries QM is positively linked to EM. In addition, both are positively

connected to operational performance.

Yang et al., 2010 [74] 107 Taiwan Organizations with relevant QM practices are more likely to
develop relevant proactive EM practices.

Yang et al., 2011 [78] 309 22 countries Prior lean manufacturing experiences, associated with QM,
are positively related to EM practices.

Zhu and Sarkis,
2004 [1] 27 China QM has a relevant impact on the management support for EM

in SMEs.

Zhu et al., 2013 [21] 377 China The adoption of ISO 9001 is helpful for the adoption of ISO
14001 and more generalized TQEM.

Source: summary compiled by the authors.
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The second group of research papers suggested a positive relationship between QM and EM
(see Table 4). For example, in their study carried out in Brazil, de Sousa Jabbour et al. [11] found that
QM is a relevant antecedent for the EM maturity of an organization. Similarly, based on a sample of
144 responses from Vietnamese companies, Nguyen et al. [73] found that QM practices have various
positive impacts on EM (e.g., environmental performance). These authors identified four QM practices
that have a significant positive impact on EM and sustainable development: senior management
support, design process, data and reporting quality, and continuous improvement. Another recent
study carried out by Teixeira et al. [85] with firms from Brazil evidenced a positive and relevant
linkage between QM practices and EM. They suggested that firm size and ISO certification also have a
significant and positive effect on EM practices, as reported in the previous literature (e.g., [11,85–89]).

Following this line of argumentation, Wiengarten and Pagell [78] analyzed the interaction between
QM and EM practices in relation to operational performance. These authors concluded that QM
practices such as ISO 9001, SPC, and TQM could improve the outcomes of EM practices such as the
adoption of ISO 14001, pollution prevention, material recycling, and waste reduction. They suggested
that the ISO 9001 standard could also be of interest for the improvement of EM as this standard
can be associated with better process control and this could in turn be associated with a better EM.
Some authors (e.g., [36,46]) have suggested that a well-functioning QM system may be a prerequisite
for the successful implementation of EM practices. As shown in Table 4, another type of study found
evidence of how QM contributes to environmental performance [77,78,90].

Finally, there are many works—around 60% of all the identified papers—that focused on the
QM and EM linkage, but whose analysis has not been considered. These were excluded in the
post-screening phase, taking into account the inclusion and exclusion criteria. These represent a prolific
line of research in the literature related to the integration of meta-standards (e.g., [91–97]). This rather
‘technical’ perspective of analysis has underlined that the integration of systems for QM and EM
brings a series of benefits in addition to those already obtained individually with each of the systems
(e.g., [41,98]). The following benefits, among others, have been highlighted in the literature [20,29–34]:
the improvement of the efficiency of the firms, the alignment of goals and the reduction of the costs of
external and internal audits, among many others. These works share an orientation towards the study
of the linkage between QM and EM, as the ‘technical’ aspects of the integration of meta-standards are
crucial. Aspects such as the way the documentation base of the QM and EM systems are integrated,
and the very specific procedures aimed to carry out internal audits in organizations. As those specific
aspects might not be considered as relevant for the study of the QM/EM linkage in general (see the
exclusion criteria) we decided to exclude them. In our opinion, these works should be reviewed
separately, given their homogeneous characteristics.

5. Discussion and Conclusions

The conventional scholarly literature—which is strongly influenced by practitioners in this
field—suggests that QM can be particularly suitable as a perspective to help company managers
to adopt corporate EM and other related environmentally sustainable practices [36]. QM and
environmental sustainability share common aspects that have been analyzed by many works in
the field of management, some of which are considered classics in the field (e.g., [99,100]). Similarly,
as has been shown in the conceptual and empirical review, several authors indicate that the adoption
of QM practices results in significantly greater organizational support for the adoption of EM
principles. This background has facilitated the proposal of new terms and concepts such as the
TQEM, which have not had much success, even in geographical areas where the QM paradigm has
been particularly successful.

Other works about the specific practices related to QM—such as the impact of the most
well-known standards for QM (e.g., ISO 9001)—are not as positive or optimistic about their results.
Therefore, more empirical research is needed with regard to specific QM practices and their real
contribution to the EM practices.
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As underlined in the conceptual review, QM and EM practices seem to share a similar focus,
namely using inputs more efficiently. Due to this and other similarities, as underlined by several
authors, organizations that have adopted QM practices might foster and develop a set of skills that
help the adoption of EM practices. The positive relationship between QM and EM can be explained
by the resource-based view of the firm, which focuses on the development of specific capabilities
and key competencies that improve the effectiveness and competitive advantage of organizations
(e.g., [99,101,102]). The adoption of QM practices develops internal skills, competences, and capabilities
that facilitate the effective implementation of EM initiatives. Nevertheless, the development of
internal capabilities underlying such a win-win relationship presupposes that the adoption of QM
and EM practices is internalized in the daily activities of organizations. Many studies based on
the neo-institutional theory have shown the disconnect between statements and official practices
on QM and EM, and how these practices are internalized in practical terms (e.g., [25,103,104]).
According to this approach, the adoption of QM and EM systems in organizations is motivated
by external pressures rather than by the search for improvement of internal practices and performance.
As a result, the implementation of those practices is often superficial and mostly intended to
improve corporate image. Whether the relationship between QM and EM is positive or negative
may depend on the internalization of both quality and environmental practices. When those
practices are superficial, they tend to increase bureaucracy, excessive formalization, and disconnection
with daily activities, as hypothesized by the neo-institutional approach. Conversely, when those
practices are internalized in the organization, QM and EM initiatives tend to reinforce each other,
to encourage organizational learning, the development of internal competences, and the improvement
of organizational effectiveness, as hypothesized by the resource-based view. Researchers interested in
the analysis of the linkage between QM and EM should keep this type of issue very much in mind,
and further explore the conditions that could encourage a win-win relationship.

The impact of various QM practices also needs to be further investigated. One of the most
surprising results of the empirical literature review is that most of the works that analyze the
main pillars of the QM paradigm focus on the impact of the ISO 9001 meta-standard on EM.
This phenomenon may reflect the greater attractiveness of certifiable schemes for researchers.
These schemes are dichotomous for the variable under focus: you either have the certificate,
or you do not. For example, in many countries, there are public registries of certified companies.
As Häversjö [105] noted in 2000, the research of many aspects related to certifiable voluntary standards,
such as ISO 9001 and ISO 14001, has been a veritable Klondike for researchers from all types of field,
due to the availability of data. This is not the case for other practices associated with QM, such as TQM.

On the other hand, the impact of Business Excellence Models on EM does not feature in the
literature. Many works that discuss the possible theoretical contribution of TQM to sustainability
were found, but there is a lack of applied works (e.g., empirical works) that shed light on the real
effects of the adoption of Business Excellence Models such as the EFQM self-assessment model on
the sustainability of organizations. Surprisingly, although ‘technical’ lines of research have focused
on very specific aspects of the linkage between QM and EM, other lines of research have not been
followed at all. Therefore, one recommendation from the literature review is the need to study the
impact of these models—rather widely disseminated in some geographical areas and in certain sectors
of activity—on EM and the sustainability of organizations in general.

Many limitations (e.g. distorsions) were found in the reviewed works, although in most cases,
those limitations were not recognized in the reviewed works themselves. For example, with few
exceptions, when studying the process of adopting practices, tools and systems related to QM and EM,
only the managers—and especially the managers in charge of the systems themselves—are surveyed
or interviewed. This way of proceeding leads to the suspicion that research results may be limited by
biases of various kinds. For example, as has been stressed in several works that study the implications
of the adoption of QM and EM practices (e.g., [18,25,106,107]), managers generally tend to answer in
the tone of the ‘rhetoric of success’ [108]. It is also possible that social desirability and organizational
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biases, two biases that could limit the quality and reliability of the findings and conclusions of the
reviewed works, have an impact, as noted in a set of works (e.g., [19,109–112]). To reduce this type of
bias and limitation, it is important to consider the complexity of the adoption process related to both
QM and EM. Among many other issues, there is a need to give voice to some of the main internal
stakeholders of the companies, such as middle managers, possibly not related to the QM and EM
areas and—perhaps especially—non-management employees. The perspective of these very important
internal stakeholders in the analysis of the potential of QM practices for EM has been under researched
if not ignored, even though the need to engage these stakeholders is underlined in the literature.

Finally, one of the limitations of the present study also suggests lines for possible future research.
There is a need for a less restrictive perspective to review the scholarly empirical works that analyze the
impact of QM on EM. Further work should try to shed more light on the implications, shortcomings
and contradictory nature of many of the scholarly studies of the field.

Author Contributions: The conceptualization of the article was carried out by I.H.-S. and O.B.; the methodology
plan and the review were carried out by E.A.; the writing of the discussion and conclusion was carried out by
I.H.-S., O.B. and F.T.; the article was reviewed and edited by all the co-authors.

Funding: This research was funded by the Basque Autonomous Government (Grupos de Investigación del Sistema
Universitario Vasco; GIC 15/176) and the Chaire de recherche du Canada sur l’internalisation du developpement
durable et la responsabilisation des organisations.

Conflicts of Interest: The funders had no role in the design of the study; nor in the collection, analyses,
or interpretation of data; nor in the writing of the manuscript, or in the decision to publish the results.

References

1. Zhu, Q.; Sarkis, J. The link between quality management and environmental management in firms of
differing size: An analysis of organizations in China. Environ. Qual. Manag. 2004, 13, 53–64. [CrossRef]

2. Pereira-Moliner, J.; Claver-Cortés, E.; Molina-Azorín, J.F.; Tarí, J.J. Quality management, environmental
management and firm performance: Direct and mediating effects in the hotel industry. J. Clean. Prod. 2012,
37, 82–92. [CrossRef]

3. Chugani, N.; Kumar, V.; Garza-Reyes, J.A.; Rocha-Lona, L.; Upadhyay, A. Investigating the green impact
of Lean, Six Sigma and Lean Six Sigma: A systematic literature review. Int. J. Lean Six Sigma 2017, 8, 7–32.
[CrossRef]

4. Garza-Reyes, J.A. Lean and green–a systematic review of the state of the art literature. J. Clean. Prod. 2015,
102, 18–29. [CrossRef]

5. Aquilani, B.; Silvestri, C.; Ruggieri, A. Sustainability, TQM and value co-creation processes: The role of
critical success factors. Sustainability 2016, 8, 995. [CrossRef]

6. Dahlgaard, J.J.; Khanji, G.K.; Kristensen, K. Fundamentals of Total Quality Management; Routledge: London,
UK, 2008.

7. Byrne, D.M.; Taguchi, S. The Taguchi approach to parameter design. In ASQC Quality Congress Transactions;
American Society for Quality: Anaheim, CA, USA, 1986.

8. Heras-Saizarbitoria, I.; Arana, G.; Casadesús, M.; Merino, J. Kalitate-Kudeaketaren Hastapenak; The University
of The Basque County: Vizcaya, Spain, 2007.

9. Dean, J.W.; Bowen, D.E. Management theory and total quality: Improving research and practice through
theory development. Acad. Manag. Rev. 1994, 19, 392–418. [CrossRef]

10. Garvare, R.; Johansson, P. Management for sustainability–a stakeholder theory. Total Qual. Manag. 2010, 21,
737–744. [CrossRef]

11. De Sousa Jabbour, A.B.L.; Jabbour, C.J.C.; Latan, H.; Teixeira, A.A.; de Oliveira, J.H.C. Quality management,
environmental management maturity, green supply chain practices and green performance of Brazilian
companies with ISO 14001 certification: Direct and indirect effects. Transp. Res. Part E Logist. Transp. Rev.
2014, 67, 39–51. [CrossRef]

http://dx.doi.org/10.1002/tqem.20004
http://dx.doi.org/10.1016/j.jclepro.2012.06.010
http://dx.doi.org/10.1108/IJLSS-11-2015-0043
http://dx.doi.org/10.1016/j.jclepro.2015.04.064
http://dx.doi.org/10.3390/su8100995
http://dx.doi.org/10.5465/amr.1994.9412271803
http://dx.doi.org/10.1080/14783363.2010.483095
http://dx.doi.org/10.1016/j.tre.2014.03.005


Sustainability 2018, 10, 4311 11 of 15

12. Molina-Azorín, J.F.; Tarí, J.J.; Pereira-Moliner, J.; López-Gamero, M.D.; Pertusa-Ortega, E.M. The effects of
quality and environmental management on competitive advantage: A mixed methods study in the hotel
industry. Tourism Manag. 2015, 50, 41–54. [CrossRef]

13. Elhuni, M.; Ahmad, M.M. Achieve sustainability through TQM framework. Int. J. Appl. Sci. Technol. 2014, 4,
133–142.

14. Ho, S.K. Integrated lean TQM model for global sustainability and competitiveness. TQM J. 2010, 22, 143–158.
[CrossRef]

15. Tan, B.I.; Wong, K.L.; Choong, C.K. Can TQM improve the sustainability of family owned business? Int. J.
Innov. Learn. 2015, 17, 174–186. [CrossRef]

16. Zairi, M. Beyond TQM implementation: The new paradigm of TQM sustainability. Total Qual. Manag. 2002,
13, 1161–1172. [CrossRef]

17. Tarí, J.J.; Molina-Azorín, J.F. Integration of quality management and environmental management systems:
Similarities and the role of the EFQM model. TQM J. 2010, 22, 687–701. [CrossRef]

18. Heras-Saizarbitoria, I.; Boiral, O. ISO 9001 and ISO 14001: Towards a research agenda on management
system standards. Int. J. Manag. Rev. 2013, 15, 47–65. [CrossRef]

19. Boiral, O.; Heras-Saizarbitoria, I.; Brotherton, M.C. Corporate biodiversity management through certifiable
standards. Bus. Strategy Environ. 2018, 27, 389–402. [CrossRef]

20. Zeng, S.X.; Tian, P.; Shi, J.J. Implementing integration of ISO 9001 and ISO 14001 for construction.
Manag. Audit. J. 2005, 20, 394–407. [CrossRef]

21. Zhu, Q.; Cordeiro, J.; Sarkis, J. Institutional pressures, dynamic capabilities and environmental management
systems: Investigating the ISO 9000–Environmental management system implementation linkage.
J. Environ. Manag. 2013, 114, 232–242. [CrossRef] [PubMed]

22. Fonseca, L.M.; Domingues, J.P. Exploratory Research of ISO 14001:2015 Transition among Portuguese
Organizations. Sustainability 2018, 10, 781. [CrossRef]

23. Pesce, M.; Shi, C.; Critto, A.; Wang, X.; Marcomini, A. SWOT Analysis of the Application of International
Standard ISO 14001 in the Chinese Context. A Case Study of Guangdong Province. Sustainability 2018, 10,
3196. [CrossRef]

24. Fonseca, L.M.; Domingues, J.P.; Machado, P.B.; Calderón, M. Management System Certification Benefits:
Where Do We Stand? J. Ind. Eng. Manag. 2017, 10, 476–494.

25. Boiral, O. Corporate greening through ISO 14001: A rational myth? Organ. Sci. 2007, 18, 127–146. [CrossRef]
26. Heras-Saizarbitoria, I.; Dogui, K.; Boiral, O. Shedding light on ISO 14001 certification audits. J. Clean. Prod.

2013, 51, 88–98. [CrossRef]
27. Siva, V.; Gremyr, I.; Bergquist, B.; Garvare, R.; Zobel, T.; Isaksson, R. The support of Quality Management to

sustainable development: A literature review. J. Clean. Prod. 2016, 138, 148–157. [CrossRef]
28. Borri, F.; Boccaletti, G. From total quality management to total quality environmental management.

TQM Mag. 1995, 7, 38–42. [CrossRef]
29. Curkovic, S.; Melnyk, S.A.; Handfield, R.B.; Calantone, R. Investigating the linkage between total quality

management and environmentally responsible manufacturing. IEEE Trans. Eng. Manag. 2000, 47, 444–464.
[CrossRef]

30. Giancarlo, B. Matching “environmental performance” and “quality performance” A new competitive
business strategy through global efficiency improvement. TQM Mag. 2005, 17, 497–508. [CrossRef]

31. Klassen, R.D.; McLaughlin, C.P. TQM and environmental excellence in manufacturing. Ind. Manag. Data Syst.
1993, 93, 14–22. [CrossRef]

32. Beckmerhagen, I.; Berg, H.; Karapetrovic, S.; Willborn, W. Integration of management systems: Focus on
safety in the nuclear industry. Int. J. Qual. Reliab. Manag. 2003, 20, 210–228. [CrossRef]

33. Beechner, A.B.; Koch, J.E. Integrating ISO 9001 and ISO 14001. Qual. Prog. 1997, 30, 33.
34. Poksinska, B.; Jörn Dahlgaard, J.; Eklund, J.A. Implementing ISO 14000 in Sweden: Motives, benefits and

comparisons with ISO 9000. Int. J. Qual. Reliab. Manag. 2003, 20, 585–606. [CrossRef]
35. Rodríguez, M.Á.; Ricart, J.E. Coordinación de los sistemas de gestión de calidad, medio ambiente y salud

laboral (parte II). Harv. Deusto Bus. Rev. 2000, 88–96.

http://dx.doi.org/10.1016/j.tourman.2015.01.008
http://dx.doi.org/10.1108/17542731011024264
http://dx.doi.org/10.1504/IJIL.2015.067406
http://dx.doi.org/10.1080/09544120200000011
http://dx.doi.org/10.1108/17542731011085348
http://dx.doi.org/10.1111/j.1468-2370.2012.00334.x
http://dx.doi.org/10.1002/bse.2005
http://dx.doi.org/10.1108/02686900510592070
http://dx.doi.org/10.1016/j.jenvman.2012.10.006
http://www.ncbi.nlm.nih.gov/pubmed/23127965
http://dx.doi.org/10.3390/su10030781
http://dx.doi.org/10.3390/su10093196
http://dx.doi.org/10.1287/orsc.1060.0224
http://dx.doi.org/10.1016/j.jclepro.2013.01.040
http://dx.doi.org/10.1016/j.jclepro.2016.01.020
http://dx.doi.org/10.1108/09544789510098614
http://dx.doi.org/10.1109/17.895340
http://dx.doi.org/10.1108/09544780510627606
http://dx.doi.org/10.1108/02635579310040924
http://dx.doi.org/10.1108/02656710310456626
http://dx.doi.org/10.1108/02656710310476543


Sustainability 2018, 10, 4311 12 of 15

36. Wilkinson, G.; Dale, B.G. Integrated management systems: An examination of the concept and theory.
TQM Mag. 1999, 11, 95–104. [CrossRef]

37. Zutshi, A.; Sohal, A.S. Integrated management system: The experiences of three Australian organisations.
J. Manuf. Technol. Manag. 2005, 16, 211–232. [CrossRef]

38. Molina-Azorín, J.F.; Tarí, J.J.; Claver-Cortés, E.; López-Gamero, M.D. Quality management, environmental
management and firm performance: A review of empirical studies and issues of integration. Int. J. Manag. Rev.
2009, 11, 197–222. [CrossRef]

39. Rusinko, C.A. Using quality management as a bridge to environmental sustainability in organizations.
SAM Adv. Manag. J. 2005, 70, 54.

40. Angell, L.C.; Klassen, R.D. Integrating environmental issues into the mainstream: An agenda for research in
operations management. J. Oper. Manag. 1999, 17, 575–598. [CrossRef]

41. Bernardo, M.; Casadesus, M.; Karapetrovic, S.; Heras, I. How integrated are environmental, quality and
other standardized management systems? An empirical study. J. Clean. Prod. 2009, 17, 742–750. [CrossRef]

42. Flynn, B.B.; Schroeder, R.G.; Sakakibara, S. The impact of quality management practices on performance and
competitive advantage. Decis. Sci. 1995, 26, 659–691. [CrossRef]

43. Kaynak, H. The relationship between total quality management practices and their effects on firm
performance. J. Oper. Manag. 2003, 21, 405–435. [CrossRef]

44. Saraph, J.V.; Benson, P.G.; Schroeder, R.G. An instrument for measuring the critical factors of quality
management. Decis. Sci. 1989, 20, 810–829. [CrossRef]

45. Corbett, L.M.; Cutler, D.J. Environmental management systems in the New Zealand plastics industry. Int. J.
Oper. Prod. Manag. 2000, 20, 204–224. [CrossRef]

46. Curkovic, S. Environmentally responsible manufacturing: The development and validation of a measurement
model. Eur. J. Oper. Res. 2003, 146, 130–155. [CrossRef]

47. Luttropp, C.; Lagerstedt, J. EcoDesign and The Ten Golden Rules: Generic advice for merging environmental
aspects into product development. J. Clean. Prod. 2006, 14, 1396–1408. [CrossRef]

48. Maxwell, D.; Van der Vorst, R. Developing sustainable products and services. J. Clean. Prod. 2003, 11, 883–895.
[CrossRef]

49. Curkovic, S.; Sroufe, R.; Landeros, R. Measuring TQEM returns from the application of quality frameworks.
Bus. Strategy Environ. 2008, 17, 93–106. [CrossRef]

50. Hunt, C.B.; Auster, E.R. Proactive environmental management: Avoiding the toxic trap. MIT Sloan Manag. Rev.
1990, 31, 7.

51. Klassen, R.D.; McLaughlin, C.P. The impact of environmental management on firm performance. Manag. Sci.
1996, 42, 1199–1214. [CrossRef]

52. Sroufe, R.; Curkovic, S. An examination of ISO 9000: 2000 and supply chain quality assurance. J. Oper. Manag.
2008, 26, 503–520. [CrossRef]

53. Blake, G. TQM and strategic environmental management. Environ. Qual. Manag. 1992, 1, 203–206. [CrossRef]
54. Welford, R. Linking quality and the environment: A strategy for the implementation of environmental

management systems. Bus. Strategy Environ. 1992, 1, 25–34. [CrossRef]
55. Yee, L.K.; Zailani, S. Determinants of the green quality practices towards sustainable quality management.

Int. J. Prod. Qual. Manag. 2012, 9, 194–216. [CrossRef]
56. Corbett, C.J.; Pan, J.-N. Evaluating environmental performance using statistical process control techniques.

Eur. J. Oper. Res. 2002, 139, 68–83. [CrossRef]
57. Curkovic, S.; Sroufe, R. Total quality environmental management and total cost assessment: An exploratory

study. Int. J. Prod. Econ. 2007, 105, 560–579. [CrossRef]
58. James, P. Total quality environmental management and human resource management. In Greening People;

Wehrmeyer, W., Ed.; Routledge: London, UK, 2017; pp. 35–48.
59. Jayathirtha, R. Combating environmental repercussions through ‘TQEM’ and ‘ISO 14000’. Bus. Strategy

Environ. 2001, 10, 245–250. [CrossRef]
60. Willig, J.T. Environmental TQM. Bus. Strategy Environ. 1994, 2, 37.
61. Harrington, D.R.; Khanna, M.; Deltas, G. Striving to be green: The adoption of total quality environmental

management. Appl. Econ. 2008, 40, 2995–3007. [CrossRef]

http://dx.doi.org/10.1108/09544789910257280
http://dx.doi.org/10.1108/17410380510576840
http://dx.doi.org/10.1111/j.1468-2370.2008.00238.x
http://dx.doi.org/10.1016/S0272-6963(99)00006-6
http://dx.doi.org/10.1016/j.jclepro.2008.11.003
http://dx.doi.org/10.1111/j.1540-5915.1995.tb01445.x
http://dx.doi.org/10.1016/S0272-6963(03)00004-4
http://dx.doi.org/10.1111/j.1540-5915.1989.tb01421.x
http://dx.doi.org/10.1108/01443570010304260
http://dx.doi.org/10.1016/S0377-2217(02)00182-0
http://dx.doi.org/10.1016/j.jclepro.2005.11.022
http://dx.doi.org/10.1016/S0959-6526(02)00164-6
http://dx.doi.org/10.1002/bse.502
http://dx.doi.org/10.1287/mnsc.42.8.1199
http://dx.doi.org/10.1016/j.jom.2007.06.006
http://dx.doi.org/10.1002/tqem.3310010302
http://dx.doi.org/10.1002/bse.3280010105
http://dx.doi.org/10.1504/IJPQM.2012.045192
http://dx.doi.org/10.1016/S0377-2217(01)00155-2
http://dx.doi.org/10.1016/j.ijpe.2006.04.021
http://dx.doi.org/10.1002/bse.294
http://dx.doi.org/10.1080/00036840600994005


Sustainability 2018, 10, 4311 13 of 15

62. Khadour, L. Total Quality Environmental Management (TQEM) Framework Towards Sustainability (UK
Novated D&B Principal Contractors). Ph.D. Thesis, Nottingham Trent University, Nottingham, UK, 2010.

63. Miles, M.P.; Covin, J.G. Environmental marketing: A source of reputational, competitive, and financial
advantage. J. Bus. Ethics 2000, 23, 299–311. [CrossRef]

64. Heras-Saizarbitoria, I. 25 años de ideas, modelos y herramientas para la mejora en la gestión: Pasado,
presente y futuro. In Euskalit-Fundación Vasca para la Calidad; Euskalit Fundación Vasca Para La Calidad:
Zamudio, Spain, 2018.

65. Boiral, O.; Guillaumie, L.; Heras-Saizarbitoria, I.; Tayo Tene, C.V. Adoption and outcomes of ISO 14001:
A systematic review. Int. J. Manag. Rev. 2018, 20, 411–432. [CrossRef]

66. Ostrom, E. Nested Externalities and Polycentric Institutions: Must we Wait for Global Solutions to Climate
Change Before Taking Action at Other Scales? Econ. Theory 2012, 49, 353–369. [CrossRef]

67. Nyangon, J.; Byrne, J. Diversifying Electricity Customer Choice: REVing Up the New York Energy Vision for
Polycentric Innovation. In Energy Systems and Environment; Tsvetkov, P., Ed.; IntechOpen: London, UK, 2018;
pp. 3–24.

68. Taminiau, J.; Nyangon, J.; Lewis, A.S.; Byrne, J. Sustainable Business Model Innovation: Using Polycentric
and Creative Climate Change Governance. In Collective Creativity for Responsible and Sustainable Business
Practice; Fields, Z., Ed.; IGI Global: Hershey, PA, USA, 2017; pp. 140–159.

69. Castillo-Rojas, S.M.; Casadesús, M.; Karapetrovic, S.; Coromina, L.; Heras, I.; Martín, I. Is implementing
multiple management system standards a hindrance to innovation? Total Qual. Manag. Bus. Excell. 2012, 23,
1075–1088. [CrossRef]

70. Zeng, J.; Zhang, W.; Matsui, Y.; Zhao, X. The impact of organizational context on hard and soft quality
management and innovation performance. Int. J. Prod. Econ. 2017, 185, 240–251. [CrossRef]

71. Li, D.; Zhao, Y.; Zhang, L.; Chen, X.; Cao, C. Impact of quality management on green innovation. J. Clean. Prod.
2018, 170, 462–470. [CrossRef]

72. Manders, B.; de Vries, H.J.; Blind, K. ISO 9001 and product innovation: A literature review and research
framework. Technovation 2016, 48, 41–55. [CrossRef]

73. Nguyen, M.H.; Phan, A.C.; Matsui, Y. Contribution of quality management practices to sustainability
performance of Vietnamese firms. Sustainability 2018, 10, 375. [CrossRef]

74. Yang, C.-L.; Lin, S.-P.; Chan, Y.-h.; Sheu, C. Mediated effect of environmental management on manufacturing
competitiveness: An empirical study. Int. J. Prod. Econ. 2010, 123, 210–220. [CrossRef]

75. Craig, J.H.; Lemon, M. Perceptions and reality in quality and environmental management systems: A research
survey in China and Poland. TQM J. 2008, 20, 196–208. [CrossRef]

76. King, A.A.; Lenox, M.J. Lean and green? An empirical examination of the relationship between lean
production and environmental performance. Prod. Oper. Manag. 2001, 10, 244–256. [CrossRef]

77. Wiengarten, F.; Pagell, M. The importance of quality management for the success of environmental
management initiatives. Int. J. Prod. Econ. 2012, 140, 407–415. [CrossRef]

78. Yang, M.G.M.; Hong, P.; Modi, S.B. Impact of lean manufacturing and environmental management on
business performance: An empirical study of manufacturing firms. Int. J. Prod. Econ. 2011, 129, 251–261.
[CrossRef]

79. Steiber, A.; Alänge, S. Do TQM principles need to change? Learning from a comparison to Google Inc.
Total Qual. Manag. Bus. Excell. 2013, 24, 48–61. [CrossRef]

80. Prajogo, D.I.; Sohal, A.S. TQM and innovation: A literature review and research framework. Technovation
2001, 21, 539–558. [CrossRef]

81. Fok, L.Y.; Zee, S.M.; Hartman, S.J. Employee perceptions of organizational commitment to the green
movement, quality management maturity and outcomes. Coast. Bus. J. 2009, 8, 1–17.

82. Llach, J.; Perramon, J.; del Mar Alonso-Almeida, M.; Bagur-Femenías, L. Joint impact of quality and
environmental practices on firm performance in small service businesses: An empirical study of restaurants.
J. Clean. Prod. 2013, 44, 96–104. [CrossRef]

83. Pipatprapa, A.; Huang, H.H.; Huang, C.H. The role of quality management & innovativeness on green
performance. Corp. Soc. Responsib. Environ. Manag. 2017, 24, 249–260.

84. Roy, M.J.; Boiral, O.; Lagacé, D. Environmental commitment and manufacturing excellence: A comparative
study within Canadian industry. Bus. Strategy Environ. 2001, 10, 257–268. [CrossRef]

http://dx.doi.org/10.1023/A:1006214509281
http://dx.doi.org/10.1111/ijmr.12139
http://dx.doi.org/10.1007/s00199-010-0558-6
http://dx.doi.org/10.1080/14783363.2012.678587
http://dx.doi.org/10.1016/j.ijpe.2016.12.031
http://dx.doi.org/10.1016/j.jclepro.2017.09.158
http://dx.doi.org/10.1016/j.technovation.2015.11.004
http://dx.doi.org/10.3390/su10020375
http://dx.doi.org/10.1016/j.ijpe.2009.08.017
http://dx.doi.org/10.1108/17542730810867227
http://dx.doi.org/10.1111/j.1937-5956.2001.tb00373.x
http://dx.doi.org/10.1016/j.ijpe.2012.06.024
http://dx.doi.org/10.1016/j.ijpe.2010.10.017
http://dx.doi.org/10.1080/14783363.2012.733256
http://dx.doi.org/10.1016/S0166-4972(00)00070-5
http://dx.doi.org/10.1016/j.jclepro.2012.10.046
http://dx.doi.org/10.1002/bse.304


Sustainability 2018, 10, 4311 14 of 15

85. Teixeira, A.A.; Jabbour, C.J.C.; Latan, H.; de Oliveira, J.H.C.; Freitas, W.R.d.S.; Teixeira, T.B. The importance
of quality management for the effectiveness of environmental management: Evidence from companies
located in Brazil. Total Qual. Manag. Bus. Excel. 2017. [CrossRef]

86. Surroca, J.; Tribó, J.A.; Waddock, S. Corporate responsibility and financial performance: The role of intangible
resources. Strateg. Manag. J. 2010, 31, 463–490. [CrossRef]

87. López-Gamero, M.D.; Molina-Azorín, J.F.; Claver-Cortes, E. The whole relationship between environmental
variables and firm performance: Competitive advantage and firm resources as mediator variables.
J. Environ. Manag. 2009, 90, 3110–3121. [CrossRef] [PubMed]

88. Murillo-Luna, J.L.; Garcés-Ayerbe, C.; Rivera-Torres, P. Barriers to the adoption of proactive environmental
strategies. J. Clean. Prod. 2011, 19, 1417–1425. [CrossRef]

89. González-Benito, J.; Lannelongue, G.; Queiruga, D. Stakeholders and environmental management systems:
A synergistic influence on environmental imbalance. J. Clean. Prod. 2011, 19, 1622–1630. [CrossRef]

90. Bergenwall, A.L.; Chen, C.; White, R.E. TPS’s process design in American automotive plants and its effects
on the triple bottom line and sustainability. Int. J. Prod. Econ. 2012, 140, 374–384. [CrossRef]

91. Cabecinhas, M.; Domingues, P.; Sampaio, P.; Bernardo, M.; Franceschini, F.; Galetto, M.; Gianni, M.;
Gotzamani, K.; Mastrogiacomo, L.; Hernandez-Vivanco, A. Integrated Management Systems Diffusion
Models in South European Countries. Int. J. Qual. Reliab. Manag. 2016. [CrossRef]

92. Tuczek, F.; Castka, P.; Wakolbinger, T. A review of management theories in the context of quality,
environmental and social responsibility voluntary standards. J. Clean. Prod. 2018, 176, 399–416. [CrossRef]

93. Bernardo, M.; Gotzamani, K.; Vouzas, F.; Casadesus, M. A qualitative study on integrated management
systems in a nonleading country in certifications. Total Qual. Manag. Bus. Excell. 2016, in press. [CrossRef]

94. Domingues, P.; Sampaio, P.; Arezes, P.M. Management systems integration: Survey results. Int. J. Qual.
Reliab. Manag. 2017, 34, 1252–1294. [CrossRef]

95. Rebelo, M.F.; Santos, G.; Silva, R. Integration of management systems: Towards a sustained success and
development of organizations. J. Clean. Prod. 2016, 127, 96–111. [CrossRef]

96. Domingues, J.P.T.; Sampaio, P.; Arezes, P.M. Integrated management systems assessment: A maturity model
proposal. J. Clean. Prod. 2016, 124, 164–174. [CrossRef]

97. Nunhes, T.V.; Motta, L.C.F.; Oliveira, J. Identification and analysis of the elements and functions integrable
in integrated management systems. J. Clean. Prod. 2017, 142, 3225–3235. [CrossRef]

98. Bernardo, M.; Casadesus, M.; Karapetrovic, S.; Heras, I. Integration of standardized management systems:
Does the implementation order matter? Int. J. Oper. Prod. Manag. 2012, 32, 291–307. [CrossRef]

99. Hart, S.L. A natural-resource-based view of the firm. Acad. Manag. Rev. 1995, 20, 986–1014. [CrossRef]
100. Porter, M.; Van der Linde, C. Green and competitive: Ending the stalemate. Harv. Bus. Rev. 1995, 73, 120–134.
101. Wernerfelt, B. A resource-based view of the firm. Strateg. Manag. J. 1984, 5, 171–180. [CrossRef]
102. Newbert, S.L. Empirical research on the resource-based view of the firm: An assessment and suggestions for

future research. Strateg. Manag. J. 2007, 28, 121–146. [CrossRef]
103. Iatridis, K.; Kesidou, E. What drives substantive versus symbolic implementation of ISO 14001 in a time of

economic crisis? Insights from Greek manufacturing companies. J. Bus. Ethics 2018, 148, 859–877. [CrossRef]
104. Yin, H.; Schmeidler, P.J. Why do standardized ISO 14001 environmental management systems lead to

heterogeneous environmental outcomes? Bus. Strategy Environ. 2009, 18, 469–486. [CrossRef]
105. Häversjö, T. The financial effects of ISO 9000 registration for Danish companies. Manag. Audit. J. 2000, 15,

47–52. [CrossRef]
106. Boiral, O. ISO 9000: Outside the iron cage. Organ. Sci. 2003, 14, 720–737. [CrossRef]
107. Heras-Saizarbitoria, I.; Boiral, O. Symbolic adoption of ISO 9000 in small and medium-sized enterprises:

The role of internal contingencies. Int. Small Bus. J. 2015, 33, 299–320. [CrossRef]
108. Zbaracki, M.J. The rhetoric and reality of total quality management. Adm. Sci. Q. 1998, 43, 602–636.

[CrossRef]
109. Boiral, O. Managing with ISO systems: Lessons from practice. Long Range Plan. 2011, 44, 197–220. [CrossRef]
110. Curkovic, S.; Sroufe, R.; Melnyk, S. Identifying the factors which affect the decision to attain ISO 14000.

Energy 2005, 30, 1387–1407. [CrossRef]

http://dx.doi.org/10.1080/14783363.2017.1368377
http://dx.doi.org/10.1002/smj.820
http://dx.doi.org/10.1016/j.jenvman.2009.05.007
http://www.ncbi.nlm.nih.gov/pubmed/19482410
http://dx.doi.org/10.1016/j.jclepro.2011.05.005
http://dx.doi.org/10.1016/j.jclepro.2011.05.013
http://dx.doi.org/10.1016/j.ijpe.2012.04.016
http://dx.doi.org/10.1108/IJQRM-03-2017-0044
http://dx.doi.org/10.1016/j.jclepro.2017.12.161
http://dx.doi.org/10.1080/14783363.2016.1212652
http://dx.doi.org/10.1108/IJQRM-03-2015-0032
http://dx.doi.org/10.1016/j.jclepro.2016.04.011
http://dx.doi.org/10.1016/j.jclepro.2016.02.103
http://dx.doi.org/10.1016/j.jclepro.2016.10.147
http://dx.doi.org/10.1108/01443571211212583
http://dx.doi.org/10.5465/amr.1995.9512280033
http://dx.doi.org/10.1002/smj.4250050207
http://dx.doi.org/10.1002/smj.573
http://dx.doi.org/10.1007/s10551-016-3019-8
http://dx.doi.org/10.1002/bse.629
http://dx.doi.org/10.1108/02686900010304632
http://dx.doi.org/10.1287/orsc.14.6.720.24873
http://dx.doi.org/10.1177/0266242613495748
http://dx.doi.org/10.2307/2393677
http://dx.doi.org/10.1016/j.lrp.2010.12.003
http://dx.doi.org/10.1016/j.energy.2004.02.016


Sustainability 2018, 10, 4311 15 of 15

111. Daddi, T.; Testa, F.; Frey, M.; Iraldo, F. Exploring the link between institutional pressures and environmental
management systems effectiveness: An empirical study. J. Environ. Manag. 2016, 183, 647–656. [CrossRef]
[PubMed]

112. Heras-Saizarbitoria, I.; Arana, G.; Boiral, O. Outcomes of environmental management systems: The role of
motivations and firms’ characteristics. Bus. Strategy Environ. 2016, 25, 545–559. [CrossRef]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.jenvman.2016.09.025
http://www.ncbi.nlm.nih.gov/pubmed/27637805
http://dx.doi.org/10.1002/bse.1884
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Quality Management and Environmental Management: A Conceptual Review 
	Method 
	Results 
	Discussion and Conclusions 
	References

