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Abstract

Quality Management is considered to be suitablesagport for the integration of
sustainability considerations in areas such asymtodevelopment. The purpose of this paper
is to review research in which Quality Managemermthuds, tools or practices have been
used in conjunction with sustainable developmeitiaiives. We have identified four themes
that synthesize the research on Quality Manageraadt its support to approaches for
sustainable development: () supporting sustairtgbihrough integration of management
systems, (Il) Quality Management as support to ithh@lementation of Environmental
Management Systems and to the management of salsitayy (111) supporting integration of
sustainability considerations in daily work, an®)(supporting stakeholder management and
customer focus. By far the most research has baeaucted within the first two themes. This
paper also contributes with proposals for futurgeeech, such as the need to move beyond
existing standards and management systems to emake radical improvements, and the
need for empirical evidence of the effect of integd management systems on environmental
performance. We also highlight the point that Qyailanagement practices and tools must
be developed and adapted in order to support sasiitity considerations.

Keywords: Quality Management, sustainable developnseistainability, literature review

1 Introduction

For many years, environmental protection or suatde development were considered
unimportant for profit-generating businesses. Dyirthe 1980s, environmental regulations
were sharpened and progressive companies workedongply with them (Berry and
Rondinelli, 1998). During the 1980s, those regoladi primarily aimed to control pollutants
found at the “end of the pipe” (Stuart, 2000).He tate 1980s and early 1990s, environmental
work in the industrial sector became less drivercoypliance and more driven by internal
strategy, following increasing environmental expéons from various stakeholders (Lent
and Wells, 1994). It has been argued that enviromaheand sustainability issues are now
considered to be of critical strategic importarigegen, 2001).

The Brundtland Commission’s report entitleduf@ommon future” expanded sustainable
development to not only include environmental consge but also social and economic
dimensions (Brundtland, 1987). That report can besilered as a starting point for the
increased strategic interest. At the Earth SummiRidb de Janeiro in 1992, new emphasis was
placed on the role that corporations play in emmental production and contributing to



sustainable development. Several voluntary enviemtal management (EM) standards were
developed that covered areas such as auditingingbh@erformance evaluations, life-cycle
assessment, and product standards (Almgren é2Cdl2). These standards, along with other
corporate sustainability initiatives, were influedc by Quality Management (QM)
(Ammenberg, 2003). Since the creation of EM statglathe development and discourse in
the QM field has had an influence on how businesgggoach sustainable development.
Angell and Klassen (1999) posited that the QM torllvas suited for the integration of
sustainability considerations because it focuses no@eting or exceeding customer
expectations (Dean Jr. and Bowen, 1994).

Although QM has been defined in many ways,ommon definition is that QM is a
philosophy consisting of principles, practices, aadls (Dean Jr. and Bowen, 1994) that
includes principles or values such as customersiocontinuous improvement, and fact-based
decisions (Hellsten and Klefsjd, 2000). In thissersustainability considerations can be seen
as a customer requirement, in two ways. First, renvental sustainability is becoming an
explicit customer need; second, some QM scholave bagued that society is one form of
stakeholder or customer per se (Garvare and Jatan2010). Further, Luttropp and
Lagerstedt (2006) and Maxwell and Van der VorstO@O0argued that sustainability
considerations are more likely to be consideredaily operations if they are integrated in
existing working procedures, rather than requidegelopment of new ones. It can be argued
that existing QM practices such as collecting infation concerning customer needs should
be applicable in identifying the environmental regonents of products, in addition to other
customer requirements. Furthermore, a number of Q&ttices, such as using Quality
Function Deployment and Failure Mode and Effectalgsis, are popularly included in the
cluster of Design for Environment tools and praegi¢Bovea and Pérez-Belis, 2012).

The research on the connection between QM thedcontribution of businesses to
sustainable development has matured since the Bartimit in 1992. A few meta studies
(literature reviews) have focused on specific tepguch as how QM can be integrated with
EM and how this affects firm performance (Molinaekin et al., 2009); how Lean
management (which is arguably closely connectedQtd) is linked to supply chain
management and sustainability (Martinez-JuradoNmyhano-Fuentes, 2014); or quality (ISO
9001) and environmental (ISO 14001) managemenesgs{HerasSaizarbitoria and Boiral,
2013). Thus, previous literature reviews have tsmstific with regard to linking the fields of
EM and QM through certain management concepts asdlean, or practices such as the use
of quality and environmental systems. The presapepseeks to go beyond a specific quality
concept and examine how the QM research discougges, or find evidence for, that QM
can support the contributions of businesses towsuwdtinable development. In other words,
the purpose of this paper is to review and elakomt the support of QM to business
approaches towards sustainable development.

The rest of the paper is organized based oethod section that describes the literature
review process, followed by a section that prest#sesults of the review. The analysis of
the results is then presented, before the paperweitid discussion and conclusion sections.

2 Method
This section is presented in three parts: the psglection process, the coding of the papers,
and the generation of themes from the reviewedrgape

2.1 Selection of Papers

Searches in multiple research databases reveaédtopus and Web of Science contained
the largest number of relevant hits due to theivecage of the engineering-based
publications. A literature search in Web of Sciem@s performed on January 31, 2014 using



the search path [(sustainable development) ORgsiadtility)] AND [(quality management)
AND NOT (water quality management)] in the subjeeids.

After the literature search, the first autilseanned the abstracts. Some articles (such as
studies related to air quality management) weresicaned to reside outside the scope of this
study and were disregarded. The remaining 58 estialere selected for the review. On the
same date, the first author performed a Scopusisasming the search path [(sustainable
development) OR (sustainability) OR (environmentalanagement)] AND [(quality
management) AND NOT (water quality management)thi@ subject fields. The SCOPUS
search generated a large number of hits that wetgde the scope of the study. As this
review focuses on support from QM to contributioofs businesses towards sustainable
development, and is based on a QM research disgouesdecided to limit the Scopus search
to journals that we believed captured that diseaufdhie most relevant SCOPUS hits were
found in the TQM Magazine (and its successor, t@dMTJournal), Quality Progress, and the
Journal of Environmental Management; therefore, SROPUS search was limited to those
journals. After eliminating duplicates and readiig abstracts, 38 additional Scopus hits
were added to the Web of Science results. The o6t8b6 articles was considered sufficient
for the first round of the review and these werstributed amongst the authors for
classification. Figure 1 below shows an overviewhaf paper selection process.

Source Web of SCODUS Snowball
Science P Technique
Selected on 58 38 52
abstracts o N
Relevant
for review 40 29
Total 69

Figure 1: Overview of paper selection process

After the first round of reviews, 40 of thetial 96 articles were considered relevant.
These 40 articles contained 52 other potentialigresting references, which were distributed
for a second round of reviews. Because the addederees were not limited to specific
journals covered by the used databases, the snlavgoedview covered a broader range of
publications. Twenty-nine of the snowballing referes were considered relevant and thus
added to the original set. Finally, the review vgashnmarized. At this point, two duplicates
were found, which means that the 69 reviews covéredrticles.

2.2 Coding of Articles

The first step of the literature review was to sele method and to generate a literature
classification sheet. Inspired Barratt, Choi, and Li (2011), a classification sheas created
and distributed to all authors, along with fiveides chosen for a calibration review. After
this calibration round, the authors met to disdhssreview of individual articles, the review
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process, and the classification sheet classe$éAtnieeting, the authors had to motivate their
classifications. A few clarifications for the rewievere made and additional coding criteria
were introduced, with some of these being elabdrate(see Table 1). As indicated in section
2.1, the reviewers were instructed to note refegenfrom the articles that appeared
noteworthy for inclusion in the snowballing reviésee Figure 1).

Table 1: Coding criteria (adapted from Barratt dt,&2011)

Coding criteria Description of coding

Publication year The year in which the article yablished

Conclusion/synopsis/ A short description of the content of the articlke terms of conclusions and
contribution contribution

Type of article Empirical, conceptual, or review.

Data collection For example, survey, case study, interview, questae.

method

Methodology For example, case, survey, experimaatipn research, review, or interview study

Research strategy Quantitative or qualitative.

Outcome The outcomes of the articles, such as mpflameworks, propositions.

Level of focus (QM) | The level of focus in the altis on QM was categorized as principles, practiaed,
tools.

Main focus on triple Main focus on the triple bottom line was categatias environmental, economic, or

bottom line social.

Emphasis The main points of departure of the stjdéategorized as QM or sustainable
development.

The selected articles were randomly assigoede authors for review, with 16 articles per
author. If a reviewer was assigned an article beabr she had co-authored (this happened
once), the review assignment was switched to anati¢hor, but the article was still
included.

Regarding the review method for this artickee two duplicates inadvertently facilitated a
reliability check. When examining the duplicatésyas found in one case that both reviewers
were unanimous regarding the classification of idlevance of the article, the theme, the
outcome, that the paper was conceptual, that pesctvere a certain level of focus, and that
the main focus was the economic perspective. Inother duplicate review, the reviewers
were unanimous regarding relevance, theme, metbggoland units of analysis, but
disagreed on whether the emphasis had a QM oremagntal focus, whether the main focus
of article was on the triple bottom line, and wlestthe paper focused on principles and tools
other than the practices. The quality classificattbffered slightly too. One reviewer had
classified the article as a “3” on a 2-5 scalel{\@itbeing the top quality), while the other had
classified it as “4”. Thus, the agreement was goonda majority of coding criteria. Despite
slight differences in coding, the replicate measweuld be considered fair, considering the
subjectivity inherent in some criteria.

2.3 Generation of themes

All authors used an Excel sheet table containimgdbding criteria and description for their
reviews. All coding criteria listed in Table 1 waxrsed for basic quantitative analysis, except
for the coding criteria of conclusion/synopsis/ctnition. This particular coding criterion
was used to create suitable themes to further cameg the articles based on their
contribution. For example, many of the reviewedchas were focused on the topic of quality
and environmental management systems, where agratéel management system (quality
and environment) was suggested. Hence, a themeddia “integration” was created. The



other themes were created using the same methoddlogt is, they were based on the
contents of these articles and on the relevantweetpurpose of this review.

3 Findings
The four classification themes are summarized inld'a, along with the references included
in each theme. Each theme is elaborated uponthéeable.

Table 2. Summary of themes

Theme Description References
I. Supporting Integrated management system | Aboulnaga, 1998; Bernardo et al., 2009, 2012;
sustainability (IMS) is argued to be a means of | de Oliveira, 2013; Fresner and Engelhardt, 2004;
through integration | reducing redundancies and Jabbour, 2010; Jonker, 2000; Jgrgensen et all,
of management managing resources efficiently. | 2006; Karapetrovic and Casadesus, 2009;
systems (31 Further, an integrated managemenkKarapetrovic and Willborn, 1998; Kuei and Lu,
articles) system is seen as one way to 2013; Li, 2013; Matias and Coelho, 2002;
identify aspects of a QM system | Matias and Coelho, 2011; Pojasek, 2006; Pun
that could be supportive of and Hui, 2002; Rebelo et al., 2014; Rocha et al.,
sustainability in general. 2007; Rodriguez-Anton et al., 2012; Salomone,

2008; Santos et al., 2011; Seghezzi, 2001; Simon
et al., 2011; Tari and Molina-Azorin, 2010; To et
al., 2012; Wilkinson and Dale, 1998, 1999a, b;
von Ahsen and Funck, 2001; Zeng et al., 2007;
Zeng et al., 2011

Il. QM as support to The reviewed research argues thatBergenwall et al., 2012; Borri and Boccaletti,

environmenta QM principles, practices, and tools1995; Corbett and Cutler, 2000; Craig and

management syste | could be used to support the Lemon, 2008; Curkovic et al., 2000; Giancarlag,

implementation an | management of environmental 2005; Isaksson and Garvare, 2003; King and

to managing considerations. Some articles Lenox, 2001; Klassen and McLaughlin, 1993;

sustainabilit translate the logic of principles, | Kuei and Lu, 2013; Lawrence et al., 1998;

(22 articles) practices, and tools to Molina-Azorin et al., 2009; Pereira-Moliner et
environmental management and | al., 2012; Rusinko, 2005; Ruzevicius et al.,
sustainability. Most articles 2004; Stevens et al., 2012; Theyel, 2000;

included in this theme deal with | Wiengarten and Pagell, 2012; Yang et al., 2010;
how the QM practices can be usedYang et al., 2011; Zairi, 2002; Zhu et al., 2013
to support the introduction of

environmental management.

I1l. Supporting This theme argues for the Besseris, 2012; Rothenberg et al., 2001; Sakao,
integration of integration of sustainability 2004; Zhang et al., 1998; Zhou and Schoenung,
sustainability considerations into existing QM | 2003; Zhou and Schoenung, 2007
considerations in | practices and tools. Some examples

daily work (6 are combinations of QM practices

articles) and tools and life cycle analysis

(LCA), and application of QM

tools such as the House of Quality

matrix and Design of Experiments

‘as-is’ and show how they can

support sustainability.
IV. Supporting The reviewed articles emphasize| Asif et al., 2011; Garvare and Isaksson, 2001;
stakeholder the inherent focus on customers | Garvare and Johansson, 2010; Isaksson, 2006;
management and | within QM and how that can help | Jargensen, 2008; Karapetrovic and Jonker, 2003;
customer focus (8 | support necessary stakeholder | Klefsjo et al., 2008; Walker, 2000
articles) management in sustainable

development. This is argued to be

achieved by broadening the

sometimes narrow definition of a

customer as a buyer, to a definition

that encompasses more

stakeholders.



3.1 Theme | — Supporting sustainability through integma of management systems

The analysis of the reviews reveals that 31 of Gfearticles are about or based on the
integration of management systems; every one ddethasticle argues for integration. The

management systems of concern here are the Quadhagement Systems (QMS) (ISO

9001), the Environmental Management Systems (ENE) (14001), and the occupational

health and safety management systems (OHSAS 1886%¢ral arguments are presented for
an integration of management systems. The most @mof these arguments is for

administrative gains. An example is cost reductiongnaintaining standards and efficient

usage of resources, which reduce wasteful redunelarand have the potential to create
synergy effects (Karapetrovic, 2002). Another exmpvolves decreased implementation
times (Karapetrovic and Casadesus, 2009).

To et al. (2012) pointed to the benefits of workingh 1ISO9001 and 1SO14001, as the
companies in their study that had integrated manageé systems (IMS) had better corporate,
quality, and marketing performance than compariasworked only with ISO9001. Another
argument for integrated management systems isiftteatch a system is used to integrate
guality and environmental aspects in decision n@kime IMS can be supportive of improved
environmental protection. Von Ahsen and Funck (3@@ated that: “the success of corporate
environmental protection does not depend on whethercompany has implemented a
separate environmental management system or an W&t is crucial is the rank of
environmental protection within the company’s sgstaf objectives” (p. 174).

Some of the articles within this theme focadlze implementation of IMS. Bernardo et.al.
(2012) pointed to implementation difficulties suas inadequate implementation of the first
management system, lack of time for integrationd alifferences between the models
underpinning the standards. Many articles focusedntegration levels and strategies for
implementing IMS to facilitate the integration (Bardo et al., 2009; Douglas and Glen,
2000; Jgrgensen et al., 2006; Karapetrovic andefp@k03), while others provide advice for
such integration (e.g., Rebelo et al., 2014, anQ@ldeeira, 2013).

3.2 Theme Il — Supporting environmental management anglementation of an
environmental management system

The second theme deals with how QM can be usedpjost environmental management and

managing sustainability. A total of 22 articles werategorized as belonging to Theme I,

with most dealing with how current QMS can supphbd introduction of EMS. Hence, the

scope of these articles is rather narrow; onlyva dealt with the similarities of managing

guality and managing sustainability at the levepohciples.

Borri and Boccaletti (1995) proposed the idtrction of Total Quality Environmental
Management, emphasizing the similarities betwealitguand environmental improvement.
These similarities include a strong focus on custofend users, surrounding community, or
public authorities) satisfaction, continuous andagtive improvements, and relations with
external parties such as suppliers (Borri and Betital995). In the same vein, Curkovic et
al. (2000) established principles for QM as a prerste for support to environmentally
responsible manufacturing.

Isaksson and Garvare (2003) proposed that globkélsblder needs be viewed as a starting
point for measuring sustainability: “For true susédle development the organization
performance needs to be related to global perfoceia(p. 649). In general, the two main
stakeholders identified are humanity and naturd,itis argued that QM has a feasible basic
structure that could be augmented with environmeartd ethical considerations. In a similar
manner, Kuei and Lu (2013) proposed integrating @kiciples into sustainability
management; they labeled this as quality-driventasusbility management. Other
elaborations of contributions from QM towards surhility considerations focus on specific
approaches; for example, King and Lenox (2001) Bexyenwall et al. (2012) elaborated on
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Lean and Toyota Production Systems, respectiveyy, sapportive towards improved
environmental performance.

However, the majority of the articles focused omtited management systems. QM
standards predated the environmental standards, tiat first ISO 9001 being launched in
1987 and the first ISO 14001 in 1996, and it likehat QMS predates EMS in many
companiesSeveral authors also found that QMS are benefiorathe introduction of EMS
(Borri and Boccaletti, 1995; Corbett and CutlerD@0King and Lenox, 2001; Klassen and
McLaughlin, 1993; Lawrence et al., 1998; Molina-Aizoet al., 2009; Pereira-Moliner et al.,
2012; Theyel, 2000; Wiengarten and Pagell, 201gYet al., 2010; Zhu et al., 2013). No
articles in this theme focused on the ease of Qi8eémentation once EMS is implemented.

3.3 Theme lll — Supporting integration of sustainaliltbnsiderations in daily work

In the research literature at least, Quality Fumceployment (QFD) appears to have been
commonly applied as a means of addressing sustitypalmncerns in product and process
development. For example, Sakao (2004) first eltiedr on differences between Quality
Function Deployment for Environment and Life Cyé&lealysis (LCA), regarding differences
in the type of analysis supported (focus on prodinetracteristics versus performance of a
product). The conclusion from the comparison ist tQaality Function Deployment for
Environment and LCA support different sustainapiltoncerns and should be used in
combination.

Sakao (2004) argued that QFD, with its focugranslation of needs into characteristics or
functions, can be used to relate product charatiesinot only to an end-customer, but also to
analyzing how the choice of characteristics affaotironment. LCA, on the other hand, is
used as a means to quantify the actual effectedupt has on the environment during its life
cycle. The benefits of combining QFD and LCA havsoabeen put forth by Zhou and
Schoenung (2007).

Other articles in this theme elaborate on how prastand tools from the QM area can be
means of integrating sustainability considerationdaily practices. QFD has been considered
useful in assessing the environmental impact ofouar design alternatives (Zhou and
Schoenung, 2003). Design of Experiments has beeth tasassess the environmental impact
of product or process alternatives; for exampleapglying an environmental indicator as the
response variable (Besseris, 2012). In summargait be argued that well-known QM
practices and tools can be used to support subthip@onsiderations.

3.4 Theme IV — Supporting stakeholder management astdroer focus

Garvare and Johansson (2010) presented a conceptddl of stakeholder management,
expanding on the relationship between organizatismstainability and global sustainability.
Inspired by Foley (2005), those authors considetae#eholders to be “actors that provide
essential means of support required by an orgaoizaand could withdraw their support if
their wants or expectations are not met” (Garvar@ dohansson, 2010) (p. 238). Interested
parties are all actors who have any interest irotiganizational activities, output, or outcome,
but do not possess the power to influence the arghon or its stakeholders. According to
Garvare and Johansson (2010), organizational safi#ty will be achieved if the
organization always at least satisfies the demaridss critical stakeholders. The authors
argued that global sustainability will only be proted if organizational sustainability is
achieved without compromising the ability of intetlel parties to meet their needs, both
present and future.

QM, with its traditional strong focus on custers, and sometimes a wider range of
stakeholders, has been argued to hold potentiadtéieholder management support. Klefsjo
et al. (2008) discussed the status of QM in terfrgecspectives on customers, stakeholders,
and other interested parties. They argued thatedsetop managers have to address all parts
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of business, there is a need to separate qualitessfrom other issues and to differentiate QM
from business excellence. In this respect, bothv&arand Isaksson (2001) and Asif et al.
(2011) found that while sustainability consideraticare addressed to some extent in business
excellence models, economic prosperity remaingltiminant perspective.

Walker (2000) argued that it makes good businesses¢o take a wider view of the
customer concept, including a wide range of afféqiarties. Walker used a case study to
illustrate how perceptions of the client/customavé shifted from satisfying the needs of a
narrow ‘paying customer’ to ensuring a balancedwvief quality from the outcome
perspectives of ‘all major stakeholders’. Giventtbaganizations must address the needs of
several different stakeholders, Karapetrovic anakdo (2003) argued for the integration of
function-specific management systems as one caomitndpaction.

Jorgensen (2008) presented different levels of Mi8gration to support sustainability
considerations. She argued that companies withfiedrimanagement systems should not
only strengthen collaboration with stakeholderst @igo take a life cycle perspective and
extend their focus to the entire product chain. ¢ase study suggests that integration of MS
concerns the creation of a culture of learning, uocon stakeholders, continuous
improvements, and synergies between the subjeas.ajérgensen (2008) concluded that the
performance of a company in relation to a sustanatanagement system depends on the
internal willingness and capability of making impements, as well as the external forces
that affect the process.

4 Analysis

This section consists of two parts: analysis oflifeeature reviewed based on coding criteria
as described in the method section; and a theraaftysis in which relationships between
themes and a number of coding criteria are predente

4.1 Review data analysis

Data from the coding was analyzed in order to caieg articles in terms of year of
publication, outcome, etc., following the critefisted in Table 1. Figure 2 shows the
distribution of articles based on the date of mailon. The number of articles published has
increased over time.

(o2}

No of articles
N w SN (03]

1990 1994 1998 2002 2006 2010 2014

Figure 2. Publication timeline of examined articles



Approximately half of the examined article8 @ut of 67) were considered to contribute
towards descriptive insights regarding how QM caoslghport sustainable development; see
Figure 3. Articles concluding with models, propmsis, or frameworks were found to be less
common.

35 33

N N W
o o1 O

15

No. of articles
|_\
(631

(=Y
o

Figure 3. Categorization of outcome of the examiaeitles

Figure 4 concerns the distribution of methodologipplied in the articles. Most articles
were surveys, followed by review papers, and casdies. There were 37 empirical articles
and 30 conceptual ones.
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We also analyzed the focus areas of the QMIestand of the sustainable-development-
oriented articles. Within QM, the focus was divideetween principles, practices, and tools;
for sustainable development the focus was on enwiemt, economy and social aspects. See
Figures 5 and 6. Principles and practices of QMehlagen more in focus in terms of the
contribution towards sustainable development, whalger articles discussed QM tools and
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their contribution towards sustainability. Withihet area of sustainability (environmental,
economic, and social), the main focus was on enwental sustainability.

40 37
30

w
o

No. of articles
N
o

[N
o

10 8
; I
Principles Practices Tools
Figure 5: Number of articles based on elementsf Q
40
" 34
Q
£ 30
]
kS
520
= 11
0 L

Environmental Economic Social

Figure 6. Number of articles based on elementdof S

4.2 Thematic analysis

Themes | to IV were analyzed in relation to a nunddecoding criteria (see Table 1), such as
outcome, type of paper, methodology applied, foonsQM (principles, practices, and/or
tools), focus on the triple bottom line (environrtamprotection, economic prosperity, and/or
social equity), and main point of departure (QM, Evid/or SD).

Some articles contained more than one metbggolThese were classified as “case and
action research”, for example, whereas some astigiesented more than one outcome; for
example, “proposition and research agenda”. Siiyjlazertain articles were found to be
focused on more than one element of QM, such asmciptes and practices”, and also
focused on more than one of the triple bottom lafiesustainable development, such as
“environment and economic”.

Data analysis was conducted using IBM SPSSisfita 22 software to identify
correlations between themes and criteria. Cranu@edficient (V) was used as a chi-square-
based measure of association between categorioahirfal) variables (Conover, 2006).
Cramér’'s V is a rescaling of the ratio of the ohirare statistic to the weighted total number
of observations so that its maximum value is 1n@as V is a measure of the strength of the
relationship between two nominal variables, whaeevalues of V of 0.1 present low, 0.3 as
medium, and 0.5 as strong measures of relationghipkl, 2014; Huck, 2009).
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Table 3 presents cross-tabulation data betwkemes and types of paper. The rows
indicating “% within theme”, “% within type”, and% of total” specify the percentages of
articles from each theme for each type of papexgrates. Based on the cross-tabulation, V
shows a value of 0.263, indicating a less-than-oradielationship between the themes and
the type of papers. This could be interpreted aanmng that there is no strong evidence to
link the studies related to how QM can be appl@gards contributing to sustainability to the
type of papers. In other words, we did not find gtadies concerning the contribution of QM
to sustainability were linked to the type of papexsch as conceptual, empirical, or review
papers.

Table 3. Cross-tabulation of themes and type opap

Theme Type of papers Total
Conceptual Conceptual Empirical Empirical Review
& review &
conceptual
Daily work ~ Number of 2 0 4 0 0 6
articles
% within 33.3% 0% 66.7% 0% 0% 100%
Theme
% within 7.7% 0% 11.4% 0% 0% 9.0%
Type
% of Total 3.0% 0% 6.0% 0% 0% 9.0%
EM Number of 8 0 13 0 1 22
articles
% within 36.4% 0% 59.1% 0% 4.5% 100%
Theme
% within 30.8% 0% 37.1% 0% 50.0% 32.8%
Type
% of Total 11.9% 0% 19.4% 0% 1.5% 32.8%
Integration  Number of 9 2 17 2 1 31
articles
% within 29.0% 6.5% 54.8% 6.5% 3.2% 100%
Theme
% within 34.6% 100% 48.6% 100% 50.0% 46.3%
Type
% of Total 13.4% 3.0% 25.4% 3.0% 1.5% 46.3%
Stakeholder Number of 7 0 1 0 0 8
articles
% within 87.5% 0% 12.5% 0% 0% 100%
Theme
% within 26.9% 0% 2.9% 0% 0% 11.9%
Type
% of Total 10.4% 0% 1.5% 0% 0% 11.9%
Total Number of 26 2 35 2 2 67
articles
% within 38.8% 3.0% 52.2% 3.0% 3.0% 100%
Theme
% within 100% 100% 100% 100% 100% 100%
Type
% of Total 38.8% 3.0% 52.2% 3.0% 3.0% 100%

Cramér’s V value is 0.263
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Figure 7 shows the number of articles clasdifinder each theme and the type of article
(conceptual, conceptual and review, empirical, eiwgldiand conceptual, or review). The least
common theme is theme lll, supporting integratidrswstainability considerations in daily
work; this is an area that has earlier been argagda key to QM support towards
sustainability considerations in businesses (Angadl Klassen, 1999). For theme IV it can be
noted that there is a lack of empirically-basedlistst However, in this theme the included
articles are more recent than in the other themdsaadevelopment towards more empirical
research might be expected.

18 17
16
14 13
12
10

9
8
-
6
4
4
2 2 2
2 1 1 1
, LI m
EM

Integration Stakeholder

No. of articles
(0]

Daily work

m Conceptualm Conceptual & reviews Empirical m Empirical & conceptualm Review
Figure 7. Type of paper based on themes

We also analyzed the relationship betweenréveew themes and the emphasis of the
research. Table 4 presents cross-tabulation whese0/274, indicating a less-than-medium
relationship between themes and the emphasis ofsthdies. Studies concerning the
contribution of QM towards sustainability cannotdaed to originate from a specific research
area. In other words, there were no strong evidenceindicate that studies concerning
contribution of QM towards sustainability are sphiecio the research areas of QM, EM, or
SD.
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Table 4. Cross-tabulation of themes and emphasitudies

Theme Emphasis Total
EM QM QM&EM QM&SD SD
Daily work ~ Number of 0 3 0 1 2 6
articles

% within 0% 50.0% 0% 16.7% 33.3% 100%

Theme

% within 0% 7.3% 0% 50.0% 25.0% 9.0%

Emphasis

% of Total 0% 4.5% 0% 1.5% 3.0% 9.0%
EM Number of 2 16 1 0 3 22

articles

% within 9.1% 72.7% 4.5% 0% 13.6% 100%

Theme

% within 16.7% 39.0% 25.0% 0% 37.5% 32.8%

Emphasis

% of Total 3.0% 23.9% 1.5% 0% 4.5% 32.8%
Integration  Number of 9 16 3 1 2 31

articles

% within 29.0% 51.6% 9.7% 3.2% 6.5% 100%

Theme

% within 75.0% 39.0% 75.0% 50.0% 25.0% 46.3%

Emphasis

% of Total 13.4% 23.9% 4.5% 1.5% 3.0% 46.3%
Stakeholder Number of 1 6 0 0 1 8

articles

% within 12.5% 75.0% 0% 0% 12.5% 100%

Theme

% within 8.3% 14.6% 0% 0% 12.5% 11.9%

Emphasis

% of Total 1.5% 9.0% 0% 0% 1.5% 11.9%
Total Number of 12 41 4 2 8 67

articles

% within 17.9% 61.2% 6.0% 3.0% 11.9% 100%

Theme

% within 100% 100% 100% 100% 100% 100%

Emphasis

% of Total 17.9% 61.2% 6.0% 3.0% 11.9% 100%

Cramér’'s V value is 0.274.

5 Discussion

This paper presents a review of the literaturenadigg support of QM to business approaches
towards sustainable development. The reviewedestzan be clustered into four themes: (I)
supporting sustainability through integration ofmagement systems, (lI) QM as support for
EMS implementation and to managing sustainabiligh]) supporting integration of
sustainability considerations in daily work, an®)(supporting stakeholder management and
customer focus. Along with the main findings of teview, as captured in these themes,
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several issues concerning the identified themesbeadiscussed. These include the level of
integration of MS, the effect of IMS on environma&nperformance, the focus on existing
practices and MS, the lack of adaptation of QM ficas and tools, and the potential of
stakeholder management.

First, most scholars seem to agree that thst ey for business to contribute to
sustainable development is to integrate their difie management systems. The use of
multiple MSs in a single business has created #w®al rior organizations to explore an IMS
where the overlapping or similar procedures, pcasti and tools of various management
systems could be applied more efficiently. Pojg2€06; p. 96) defined the term ‘integration’
in this context as “a genuinely integrated systsnone that combines various management
systems using an employee focus, a process viaha agstems approach”. However, if these
IMSs are not truly integrated with corporate gowte and core business processes, as well
as implemented into every level of the organizatihre effect of the IMS on company
sustainability could be limited (von Ahsen and Ryr001). The need for further research on
the integration of corporate sustainability appr@scwith core business processes has been
emphasized (Asif et al., 2011). In addition, schollaave often suggested the importance of
such approaches being implemented into every leflvah organization if they are to have a
meaningful impact (Castka et al., 2004; Shahinzaid, 2007; Zadek, 2007).

Second, the reviewed articles concluded thaM& is beneficial for practitioners based
on the commonalities found in the QMS and EMS siatsl It has been argued that an
integrated management system supports a reductioedundancies in terms of procedures
and workflows (Karapetrovic, 2002). However, aregrated management system does not
guarantee that the application of QM principlesacgices, or tools will support the
sustainability initiatives in organizations. For aexple, investigations of specific QM
standards contributing to EM outputs, or vice veesa not evident in the literature. Instead
contradictory results have been presented (KlassehWhybark, 1999; Narasimhan and
Schoenherr, 2012). We conclude that there is a ¢tdokmpirical investigations regarding
specific QM standards and their contribution inlgipyy specific EM standards or practices.
More empirical research is also needed on the giggebetween integrated QM and EM and
its effects on environmental performances.

Third, a majority of the articles focus onsiig MSs as a foundation for the businesses’
contributions to sustainability. This could be gesbatic, since Kénndla and Unruh (2007)
showed that the effects of MS on major improvemesfta more innovative nature (as
opposed to small production and process changesjiranally nonexistent. They argued that
MS can potentially have initial positive effectajtlithat the systems limit the organizational
focus to developing current production systems amynsmall steps, instead of exploring the
major innovations that are more discontinuous (Kid&rand Unruh, 2007). The need for
larger more discontinuous steps concerning corp@astainability can be exemplified by the
urgency for climate change mitigation measureqidustry. Recent research has shown that
management system standards that focus on envirdamand energy improvement are
constructed specifically for efficiency measurespr fexample, energy efficiency
improvements (Laskurain et al., 2015). However,dtamdards have not established any clear
element to promote the use of renewable energycesuihich would most likely require
more innovative solutions. In fact, Laskurain et @015) also found that the certified
management systems had a very limited effect onptbenotion of renewable energy in
companies. Furthermore, even if it has been claithatl some QM approaches could be
advantageous to innovation, the question of whefiMrin general supports innovation or not
remains unresolved (Steiber and Alange, 2013). éfbex, new practices are needed beyond
MS in order for the industry to help solve the cdempglobal environmental problems.
Research also shows that the MS almost always hasitad focus on the processes within
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the business and does not include activities ugstrer downstream of the supply chain
(Kautto, 2006; Schylander and Martinuzzi, 2007).efEfore, it is desirable that future
research look beyond the existing standards and MS.

Fourth, several studies have elaborated on i@etices and tools originating from the
QM area (such as QFD and Design of Experiments)bsamnsed to support sustainability
considerations; for example, in product developmamd design or in the assessment of
environmental impact of product or process alteveat However, not much effort has been
made in these studies to adapt current QM practaes tools to better align with
sustainability considerations, which earlier resbdnas claimed is necessary (Luttropp and
Lagerstedt, 2006; Maxwell and Van der Vorst, 2008 argue that, in order to advance this
field of research, it is necessary for further sgado not only apply the current practices and
tools in new areas, but also develop and adapt thenbetter support sustainability
considerations.

Lastly, during the same period as some schdiave addressed the usefulness of QM for
environmental management and IMS, others have eppd stakeholder management
(Freeman, 2010) approach to elaborate on linkagéween sustainable development and
QM. As the stakeholder management concept has dedamoving away from owners as the
only dominating stakeholder, QM scholars have wadkthe traditional customer concept. In
this discourse, there have also been attempts ¢catpnalize stakeholder management by
means ofsustainable management systems (e.g., Jorgens@d), 2¢here stakeholders and
their needs have a central role. This MS approhaeheby connects this line of research with
the work described here in Themes | and Il. As ettalder management has received
increased attention during the last few years ¢iample, as the basis for corporate social
responsibility), the discourse connecting QM andsta@nable development through
stakeholder management might have an important tmlplay in future research. As the
analysis shows, there is a need for future researthis area based on empirical studies,
given that the reviewed work has mainly been cotuzp

6 Conclusions
The purpose of this paper was to review and elabava the support of QM to business
approaches towards sustainable development. Wdifiddnfour themes: (I) supporting
sustainability through integration of managemenstays, (II) QM as support to EMS
implementation and to managing sustainability,) (Blipporting integration of sustainability
considerations in daily work; and (IV) supportintaleholder management and customer
focus. Most articles were found to reside in thstftiwo themes dealing with management
systems. In summary, there is contradictory evidarfcthe possible support of the QMS on
the environmental management outputs, and viceavénsthe other themes, much of the
research is done at a conceptual level, pointingléas of synergies. However, few articles
can support the potential stated by empirical ewide

This review has pointed to many areas of uttesearch that could help exploit the
potential of QM to support sustainable developmEmst, more research is needed on how to
link IMS to critical business processes as a meahsyving impact on business decisions and
performance. Second, empirical investigations itite effect of IMS on environmental
performances are required. The third area of futesearch, also related to MSs, is the need
to move beyond existing standards and MSs to emabie radical improvements. Fourth, for
QM tools and practices to support sustainabilitpstderations as much as possible, it is
necessary to develop and adapt the tools and qeactiather than apply them as they are.
Lastly, the so-far mainly conceptual work on stakdhr management as a means of
connecting QM to sustainable development must thdu developed through empirical
studies.

15



Acknowledgement

This work has been partly funded by the SustainBbdeluction Initiative and the Production
Area of Advance at Chalmers University of Technglo§weden. This support is gratefully
acknowledged.

References

Aboulnaga, I.A., 1998. Integrating quality and eowimental management as competitive business gyréte
21st century. Environmental Management and Heal65971.

Almgren, R., Brorson, T., Ransheim, L., Flenhag, Business, G., 2012. Miljorevision: handbok for
miljorevisorer och andra som &r intresserade ajlaidning och miljorevision. Green Business.

Ammenberg, J., 2003. Do standardised environmanthagement systems lead to reduced environmental
impacts?

Angell, L.C., Klassen, R.D., 1999. Integrating eowimental issues into the mainstream: an agenda$aarch

in operations management. Journal of Operationsagl@ament 17, 575-598.

Asif, M., Searcy, C., Garvare, R., Ahmad, N., 20htluding sustainability in business excellencedals. Total
Quality Management & Business Excellence 22, 77878

Barratt, M., Choi, T.Y., Li, M., 2011. Qualitativease studies in operations management: Trendsarobse
outcomes, and future research implications. Jowh@lperations Management 29, 329-342.

Bergenwall, A.L., Chen, C., White, R.E., 2012. T®$rocess design in American automotive plantsitnd
effects on the triple bottom line and sustainapilibternational Journal of Production Economic®,1374—-384.
Bernardo, M., Casadesus, M., Karapetrovic, S., $/dra2009. How integrated are environmental, ipalnd
other standardized management systems? An emstigdy. Journal of Cleaner Production 17, 742—-750.
Bernardo, M., Casadesus, M., Karapetrovic, S., $Jdra2012. Do integration difficulties influenoganagement
system integration levels? Journal of Cleaner Retholni 21, 23—-33.

Berry, M.A., Rondinelli, D.A., 1998. Proactive camate environmental management. A new industrial
revolution. The Academy of Management Executive3B2,50.

Besseris, G.J., 2012. Eco-design in total envirantadequality management: Design for environmentnitk-
products industry. The TQM Journal 24, 47-58.

Borri, F., Boccaletti, G., 1995. From total qualiyanagement to total quality environmental manageniehe
TQM Magazine 7, 38-42.

Bovea, M.D., Pérez-Belis, V., 2012. A taxonomy ob@esign tools for integrating environmental reguients
into the product design process. Journal of CleBneduction 20, 61—-71.

Brundtland, G.H., 1987. Our Common Future. Oxfordvérsity Press, New York.

Castka, P., Bamber, C.J., Bamber, D.J., Sharp, 2004. Integrating corporate social responsib{i@sR) into
ISO management systems-in search of a feasible @&@Rgement system framework. The TQM Magazine 16,
216-224.

Conover, W.J., 2006. Practical Nonparametric Ste$i8rd ed. Wiley India Pvt. Limited.

Corbett, L.M., Cutler, D.J., 2000. Environmental magement systems in the New Zealand plastics indust
International Journal of Operations & Productionfidgement 20, 204-224.

Craig, J.H., Lemon, M., 2008. Perceptions and teal quality and environmental management systeins:
research survey in China and Poland. The TQM Jb@Mha 96-208.

Curkovic, S., Melnyk, S.A., Handfield, R.B., Calang, R., 2000. Investigating the linkage betweé¢a tuality
management and environmentally responsible manufagt Engineering Management, IEEE Transactions on
47, 444-464.

de Oliveira, O.J., 2013. Guidelines for the intéigra of certifiable management systems in induktria
companies. Journal of Cleaner Production 57, 123-13

Dean Jr, JW., Bowen, D.E., 1994. Management themy total quality: Improving research and practice
through theory development. Academy of Managemewidv 19, 392—-418.

Douglas, A., Glen, D., 2000. Integrated managemsgatems in small and medium enterprises. Total iQual
Management 11, 686—690.

Field, A., 2014. Discovering statistics using IBM@SS statistics. Sage Publications Ltd., London.

Foley, K.J., 2005. Meta management: A stakeholdelity management approach to whole-of-enterprise
management. Standards Australia.

Freeman, R.E., 2010. Strategic Management: A Sta#tehApproach. Cambridge University Press.

Fresner, J., Engelhardt, G., 2004. Experiences widgrated management systems for two small cormpan
Austria. Journal of Cleaner Production 12, 623—631.

Garvare, R., Isaksson, R., 2001. Sustainable deredat: Extending the scope of business excellermgels.
Measuring Business Excellence 5, 11-15.

16



Garvare, R., Johansson, P., 2010. Management fetaisability—a stakeholder theory. Total Quality
Management 21, 737-744.

Giancarlo, B., 2005. Matching “environmental penfiance” and “quality performance” A new competitive
business strategy through global efficiency improgat. The TQM Magazine 17, 497-508.

Hellsten, U., Klefsjo, B., 2000. TQM as a managetsystem consisting of values, techniques and tddis
TQM Magazine 12, 238-244.

HerasSaizarbitoria, 1., Boiral, O., 2013. ISO 9001 a&DI 14001: Towards a research agenda on management
system standards. International Journal of ManagéReviews 15, 47-65.

Huck, S.W., 2009. Reading statistics and resedehrson, Boston.

Isaksson, R., 2006. Total quality management fatasoable development: Process based system models.
Business Process Management Journal 12, 632-645.

Isaksson, R., Garvare, R., 2003. Measuring sudtirdevelopment using process models. Manageridltifag
Journal 18, 649-656.

Jabbour, C.J.C., 2010. In the eye of the stormiloeixy the introduction of environmental issues the
production function in Brazilian companies. Intefoaal Journal of Production Research 48, 6315-6339
Jonker, J., 2000. Organizations as responsibleribatirs to society: linking quality, sustainabjliand
accountability. Total Quality Management 11, 7416-74

Jorgensen, T.H., 2008. Towards more sustainableageament systems: through life cycle management and
integration. Journal of Cleaner Production 16, HI1BO0.

Jogrgensen, T.H., Remmen, A., Mellado, M.D., 2006drated management systems — three differenisleve
integration. Journal of Cleaner Production 14, 7P2-

Karapetrovic, S., 2002. Strategies for the intégnapf management systems and standards. The TQdhiize

14, 61-67.

Karapetrovic, S., Casadesus, M., 2009. Implemengngironmental with other standardized management
systems: scope, sequence, time and integratiomalaaf Cleaner Production 17, 533-540.

Karapetrovic, S., Jonker, J., 2003. Integratiorstahdardized management systems: searching farigerand
ingredients. Total Quality Management and Busiteszllence 14, 451-459.

Karapetrovic, S., Willborn, W., 1998. Integratiohcquality and environmental management systems.TID
Magazine 10, 204-213.

Kautto, P., 2006. New instruments—old practices@ iftiplications of environmental management systants
extended producer responsibility for design for @mvironment. Business Strategy and the Environmént
377-388.

King, A.A., Lenox, M.J., 2001. Lean and green? Anpé&ical examination of the relationship betweeanle
production and environmental performance. Prodoaiod Operations Management 10, 244—-256.

Klassen, R.D., McLaughlin, C.P., 1993. TQM and emwinental excellence in manufacturing. Industrial
Management & Data Systems 93, 14-22.

Klassen, R.D., Whybark, D.C., 1999. The impactmfimnmental technologies on manufacturing perfaroea
Academy of Management Journal 42, 599-615.

Klefsjo, B., Bergquist, B., Garvare, R., 2008. Qiyamanagement and business excellence, custonmets a
stakeholders: Do we agree on what we are talkiogitaland does it matter? The TQM Journal 20, 120-12

Kuei, C.-h., Lu, M.H., 2013. Integrating quality nagjement principles into sustainability managemeéatal
Quality Management & Business Excellence 24, 62—78.

Konnola, T., Unruh, G.C., 2007. Really changing twarse: the limitations of environmental managemen
systems for innovation. Business Strategy and thér&nment 16, 525-537.

Laskurain, |., Heras-Saizarbitoria, |., Casadeblis2015. Fostering renewable energy sources datals for
environmental and energy management. Renewabl8uastdinable Energy Reviews 50, 1148-1156.

Lawrence, L., Andrews, D., France, C., 1998. Aligmihand deployment of environmental strategy thinoug
total quality management. The TQM Magazine 10, 238-

Lent, T., Wells, R.P., 1994. Corporate environmem@anagement survey shows shift from compliance to
strategy. Environmental TQM 2.

Li, C., 2013. An integrated approach to evaluatthg production system in closed-loop supply chains.
International Journal of Production Research 5#54@069.

Luttropp, C., Lagerstedt, J., 2006. EcoDesign ane Ten Golden Rules: Generic advice for merging
environmental aspects into product developmentnddof Cleaner Production 14, 1396—-1408.
Martinez-Jurado, P.J., Moyano-Fuentes, J., 2014anlLenanagement, supply chain management and
sustainability: a literature review. Journal of &ier Production 85, 134-150.

Matias, J.C.D.O., Coelho, D.A., 2002. The integnatiof the standards systems of quality management,
environmental management and occupational heatttsafety management. International Journal of Rriboiu
Research 40, 3857-3866.

17



Matias, J.C.D.O., Coelho, D.A., 2011. Integratethltquality management: Beyond zero defects theony
towards innovation. Total Quality Management & Busis Excellence 22, 891-910.

Maxwell, D., Van der Vorst, R., 2003. Developings&inable products and services. Journal of Cleaner
Production 11, 883—895.

Molina-Azorin, J.F., Claver-Cortés, E., Lépez-Gamevl.D., Tari, J.J., 2009. Green management arahéial
performance: a literature review. Management Denidi7, 1080-1100.

Narasimhan, R., Schoenherr, T., 2012. The effddtst@grated supply management practices and emviemtal
management practices on relative competitive gualitvantage. International Journal of Productiosegech
50, 1185-1201.

Pereira-Moliner, J., Claver-Cortés, E., Molina-Azord.F., Tari, J.J., 2012. Quality managementirenmental
management and firm performance: direct and medjaéffects in the hotel industry. Journal of Cleane
Production 37, 82-92.

Pojasek, R.B., 2006. Is your integrated managensystem really integrated? Environmental Quality
Management 16, 89-97.

Pun, K.-F., Hui, I.-K., 2002. Integrating the sgfdtmension into quality management systems: agg®omodel.
Total Quality Management 13, 373-391.

Rebelo, M., Santos, G., Silva, R., 2014. Conceptibra flexible integrator and lean model for intztgd
management systems. Total Quality Management &ri&ssi Excellence 25, 683—701.

Rocha, M., Searcy, C., Karapetrovic, S., 2007.drateng sustainable development into existing manant
systems. Total Quality Management & Business Egoelt 18, 83-92.

Rodriguez-Anton, J.M., del Mar Alonso-Almeida, MCelemin, M.S., Rubio, L., 2012. Use of different
sustainability management systems in the hospitaldustry. The case of Spanish hotels. JournaCleiner
Production 22, 76-84.

Rosen, C.M., 2001. Environmental strategy and caitnge advantage: an introduction. California Maeagent
Review 43, 8.

Rothenberg, S., Pil, F.K., Maxwell, J., 2001. Legmgen, and the quest for superior environmentdbpaance.
Production and Operations Management 10, 228-243.

Rusinko, C.A., 2005. Using quality management dsidge to environmental sustainability in organiaas.
SAM Advanced Management Journal 70, 54.

Ruzevicius, J., Adomaitiene, R., Sirvidaite, J.020Motivation and efficiency of quality managemegstems
implementation: a study of Lithuanian organizatiofstal Quality Management and Business Excelletfse
173-190.

Sakao, T., 2004. Analysis of the CharacteristicQ6DE and LCA for Eco design support. Electronice&o
Green 2004.

Salomone, R., 2008. Integrated management systexpgriences in Italian organizations. Journal afa@ker
Production 16, 1786—1806.

Santos, G., Mendes, F., Barbosa, J., 2011. Catiific and integration of management systems: tpereéence
of Portuguese small and medium enterprises. Joaofr@eaner Production 19, 1965-1974.

Schylander, E., Martinuzzi, A., 2007. ISO 14001-arignces, effects and future challenges: a natistoaly in
Austria. Business Strategy and the Environmenfl38-147.

Seghezzi, H.D., 2001. Business excellence: whatliee done? Total Quality Management 12, 861-866.
Shahin, A., Zairi, M., 2007. Corporate governans@aaritical element for driving excellence in conrgte social
responsibility. International Journal of QualityReliability Management 24, 753-770.

Simon, A., Bernardo, M., Karapetrovic, S., CasadeMi, 2011. Integration of standardized environtakeand
quality management systems audits. Journal of @egroduction 19, 2057-2065.

Steiber, A., Alénge, S., 2013. Do TQM principleedédo change? Learning from a comparison to Golrgle
Total Quality Management & Business Excellence4B4,61.

Stevens, P.A., Batty, W.J., Longhurst, P.J., Di@évi{., 2012. A critical review of classification ofganisations
in relation to the voluntary implementation of enovimental management systems. Journal of Envirotahen
Management 113, 206-212.

Stuart, R., 2000. Environmental management systee 21st century. Chemical Health and Safe3#25.
Tari, J.J., Molina-Azorin, J.F., 2010. Integratioh quality management and environmental management
systems: similarities and the role of the EFQM nho@lee TQM Journal 22, 687—701.

Theyel, G., 2000. Management practices for envirmal innovation and performance. Internationakrdalof
Operations & Production Management 20, 249-266.

To, W., Lee, P.K,, Billy, T., 2012. Benefits of ifgmenting management system standards: a case study
certified companies in the Pearl River Delta, Chiflae TQM Journal 24, 17-28.

Walker, D.H., 2000. Client/customer or stakeholflemus? 1SO 14000 EMS as a construction industre cas
study. The TQM Magazine 12, 18-26.

18



Wiengarten, F., Pagell, M., 2012. The importanceqoélity management for the success of environnenta
management initiatives. International Journal afd@iction Economics 140, 407-415.

Wilkinson, G., Dale, B., 1998. System integratitime views and activities of certification bodieheTTQM
Magazine 10, 288-292.

Wilkinson, G., Dale, B., 1999a. Integrated manag&nsgstems: an examination of the concept and yhddre
TQM Magazine 11, 95-104.

Wilkinson, G., Dale, B., 1999b. Integration of qtl environmental and health and safety management
systems: an examination of the key issues. Proegedif the Institution of Mechanical Engineers, tHzr
Journal of Engineering Manufacture 213, 275-283.

von Ahsen, A., Funck, D., 2001. Integrated managensystems—opportunities and risks for corporate
environmental protection. Corporate Environmenteatsgy 8, 165-176.

Yang, C.-L., Lin, S.-P., Chan, Y.-h., Sheu, C., @0Mediated effect of environmental management on
manufacturing competitiveness: an empirical studternational Journal of Production Economics 12B0—
220.

Yang, M.G.M., Hong, P., Modi, S.B., 2011. Impactledn manufacturing and environmental management on
business performance: An empirical study of marufawgy firms. International Journal of Production
Economics 129, 251-261.

Zadek, S., 2007. The path to corporate resporyibliorporate ethics and corporate governancen§eri pp.
159-172.

Zairi, M., 2002. Beyond TQM implementation: the ngaradigm of TQM sustainability. Total Quality
Management 13, 1161-1172.

Zeng, S., Shi, J.J., Lou, G., 2007. A synergetidehdor implementing an integrated management syssn
empirical study in China. Journal of Cleaner Prdigumcl15, 1760-1767.

Zeng, S., Xie, X., Tam, C.M., Shen, L., 2011. Anpéncal examination of benefits from implementing
integrated management systems (IMS). Total Quilaypagement 22, 173—-186.

Zhang, Y., Wang, H., Zhang, C., 1998. Product cph@&valuation using GQFD-Il and AHP. International
Journal of Environmentally Conscious Design & Maatfiring 7, 1-15.

Zhou, X., Schoenung, J., 2003. Application of a ified production quality tool for environmental imgt
assessment of lead-free solders, AICHE Sustaityahitid Life Cycle Topical Conference, pp. 72—79.

Zhou, X., Schoenung, J.M., 2007. An integrated ichssessment and weighting methodology: evaluation
the environmental consequences of computer dispdainology substitution. Journal of Environmental
Management 83, 1-24.

Zhu, Q., Cordeiro, J., Sarkis, J., 2013. Institodilb pressures, dynamic capabilities and environatent
management systems: Investigating the 1ISO 9000+&mwiental management system implementation linkage.
Journal of Environmental Management 114, 232-242.

19



