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Governance Pressures and Perfor mance Outcomes of Sustainable Supply Chain

Management - An Empirical Analysisof UK Manufacturing Industry

Abstract

Although sustainable supply chain management (SSGA&48) recently received increasing
attention among UK manufacturing firms, there isoacern as to whether SSCM practices
are being implemented because they are profitabnly because of governance coercive
pressure. Thus, the aims of this paper are twofokt; determining the role of governance in
the adoption of SSCM practices; second, inveshgathether SSCM practices can be both
environmentally beneficial and commercially viable. light of these issues, this paper
develops and empirically assesses an integratedelmafd governance pressures-SSCM
practices-performance. Data was collected from 46 manufacturing managers, and

analysed using the structural equation modellinghot Exogenous driving forces of

governance were found to be precursors to the ssftdéemplementation of SSCM practices.

The empirical results further suggest that while tmplementation of sustainable supply
chain management has a positive effect on envirateheperformance, it does not

necessarily lead to improved economic performaasepnly sustainable procurement was
found to have a positive effect on economic pertoroe. This paper contributes to the
literature by highlighting the role of governanoeSSCM adoption and performance gains in
environmental protection while economic performaiscpartially compromised. The results

also provide useful insights for both managers isgeto adopt sustainable practices and
policy-makers seeking to further promote sustamablpply chain.

Keywords. Sustainable supply chain management (SSCM); QGaercpressure;
Manufacturing firms; Environmental performance; Bomic performance; Structural
Equation Modelling (SEM); UK.



1. Introduction

There are increasing stakeholder expectations iforsfto be fully responsible for their
business operations and to clearly demonstrate #miironmental and ethical behaviour
(Lozano, 2008). Such expectations, along with gngwinstitutional pressures, have caused
manufacturing firms to adjust their traditional plypchains to incorporate sustainable inputs
in order to provide more sustainable products, isesvand product-service combinations
(Vezzoli et al., 2012). In response to these presswa growing number of manufacturing
firms have begun to undertake environmental intest across their supply chains and to
implement sustainable supply chain management (S3Cadtices (Su et al., 2015). While a
variety of institutional pressures (governance §ues in particular) are major motivating
forces that lead firms to pursue SSCM practicesi(@hal., 2013), a number of debates have
recently opened up to question whether the govemamessure can actually drive the
adoption of SSCM practices further (Sarkis et2010; Bostrom et al., 2015).

Environmental concerns and the inclusion of suatda practices within the context of the
supply chain are a subject that has become populamth academia and industry, with the
hope of mitigating environmental damage while adhig financial performance gains
(Lozano et al., 2015). As institutional pressurassip firms to adopt and maintain
environmental initiatives and produce environméwtalendly products and services, firms
must consider the impact of the adoption of suchirenmental initiatives on both their
environmental performance and their business peadoce (Gimenez et al.,, 2012). The
recognition of financial benefits gained from ewvimental initiatives in firms’ bottom line is
crucial for the adoption of such environmentaliatives. This contention is grounded on the
fact that the economic performance has traditigne#en, and continues to be, the key
priority for firms (Zhu and Sarkis, 2007).

While previous studies have attempted to link SS@kéctices with organisational

performance (Zhu and Sarkis, 2004; Rao and Hold52ahey have neglected to include the
driving role of governance as a key antecedentht adoption of such environmental
initiatives. We argue that the existence of andowase to governance pressures will
influence the relationships between SSCM practimed performance outcomes. In that
sense, such governance pressures have a causat iomp&SCM adoption, which in turn

influences the relationship between SSCM practie@sl organisational performance,
particularly from a holistic and integrated perdpex(Green et al., 2010a). Therefore, we



should consider the effects of governance pressunes examining the relationship between
the adoption of SSCM practices and performance oomts. Currently in supply chain

management literature there is a dearth of studmpirically examining the relationship

between adopting SSCM practices and performanceomdés considering the effects of
governance pressures from a holistic and integnagespective. Moreover, there is a level of
ambiguity within the existing knowledge concernitigg merits of undertaking an SSCM

agenda- whether it can deliver both environmemtgirovements and economic benefits (Zhu
and Sarkis, 2007; Seuring and Miiller, 2008a). Thstiag research provides some direction
but remains inconclusive as they are of contraslictvith one another (Zhu et al., 2005;
Green et al., 2012a).

In order to bridge the knowledge gap in the literatand advance the contemporary
understanding of SSCM, this research seeks to tige#s an integrated Governance
Pressure® SSCM Practice® Performance Outcomes relationships. This pap®esdwo

purposes: (1) determining the role of governancéhan adoption of SSCM practices; (2)
investigating the consequences of governance wghstainable supply chains in terms of
performance outcomes. We utilise the institutidhabry lens to help explain the exogenous
driving force of governance in the adoption of SS@Mctices and their related influence on

perform ance outcomes.

The remainder of this paper is organised as follovditerature review and theoretical

foundation are presented in Section 2, addressB@\&drivers (i.e. governance pressures),
practices and performance. Section 3 presentse#earch method along with a summary of
the samples and data. Section 4 presents the enafythe data and reports the results of this
study, followed by a discussion of the key findirgsSection 5. Section 6 concludes the

paper.
2. Theoretical development and hypotheses

Firms involved in today’s sophisticated supply cisaface increasing pressure from various
stakeholders, especially governments, to acceponssbility for social and environmental

matters beyond their immediate organisational batied (Bostrom et al., 2015). These
regulatory pressures lead firms to pay close attertb their commensurate environmental
alignment in an SCM context in particular. Severglanisational theories including resource

dependence, transaction cost economics and instigitheory have been used to understand



how firms adopt and undertake environmental initést across their supply chains (Sarkis et
al., 2011; Niesten and Jolink, 2014; Lozano et2415). Using the theoretical anchors of the
institutional theory, we argue that firms adopt $6@ractices in response to intuitional

pressures mainly exerted by governance.

2.1 Governance pressures and SSCM practices: an institutional per spective

From an institutional perspective, firms’ respoesigss to the adoption of new organisational
practices such as environmental initiatives may ibuenced by three institutional
isomorphic pressures: normative, mimetic, and deerpressures (DiMaggio and Powell,
1983; Sarkis et al., 2011). In essence the aforaored institutional pressures can influence
a firm’s environmental alignment. Several studiésve how firms have been driven by
institutional norms to enhance environmental pentmice by adopting proactive
environmental programmes such as SSCM practices €ftal., 2007; Sarkis et al., 2010).
Among institutional pressures, coercive pressut@chvrefers to the conformity occurring
through influence exerted by those in power, is thest important factor that drives
environmental initiatives among manufacturing fir(@ailani et al., 2012). From a practical
perspective, government agencies as powerful gragws influence the actions of an
organisation by enacting environmental regulatidgtisera, 2004). In this paper, governance
pressure is referred to as coercive pressure ifotheof environmental regulations that drive

the implementation of SSCM practices.

Scarcity of resources and environmental degradati@ve prompted governmental
organisations, at both national and internatioeatl, to exert pressures on manufacturers,
the main resource consumers and polluters, througkasing environmental regulatory and
tax policies (Taylor and Taylor, 2013; Yu and Raathan, 2015). For example, the
European Union has enacted various Environmentacives such as Waste Electrical and
Electronic Equipment (WEEE), Energy-using Produ(siP), Restriction of Hazardous
Substances (RoHS), End of Life Vehicle (ELV), amdfaerth, which lead manufacturers to
minimise negative environmental impact (Gerrard &aehdlikar, 2007; Koh et al., 2012).
Such international regulatory policies not only lpube EU manufacturers to undertake
environmental initiatives across their supply ckaibut also force the manufacturers in
developing countries which intend to export andl teeEurope to embark upon the adoption
of SSCM practices (Seuring et al., 2008; Sarked.e2010).



Therefore, while all institutional pressures can Jaid motivators for the adoption of
environmental practicespercive pressures exerted from government agencies and national
or international regulators are deemed to be thgmuriving forces that influence the
adoption of SSCM practices (Lai et al., 2011; Limdddo, 2011; Zailani et al., 2012). Thus,
we argue that governance pressures are the maimglifiorces in the adoption of SSCM

practices. With this set of arguments, we hypo#eesi
H1: Governance pressures are directly and posiiwasociated with the adoption of SSCM practices

It is worth mentioning that other possible antecgésieo the implementation of SSCM
practices exist that may contribute to a firm'sisiea to adopt sustainable practices in
addition to governance pressures such as marlketation (Green et al., 2015). However,
this was not feasible within the scope of this pamgher external antecedents to the

implementation of SSCM practices deserves futusearch.

2.2 SSCM practices

In essence, a traditional supply chain is a sdiusiness actions that directly involves the
upstream or downstream flows of information, praduend services from a point-of-origin
to a point-of-consumption (Lambert et al., 1998hlike the traditional supply chain, the
sustainable supply chain considers the environrhémigacts of the production process as
goods flow through the supply chain (Hsu and HQ®®euring and Muller, 2008b). Hence,

a sustainable supply chain extends:

[...] the traditional supply chain to include activitiggat aim at minimizing environmental
impacts of a product throughout its entire life leycsuch as green design, resource saving,

harmful material reduction, and product recycle &B®en, 1999, p.332)

Sustainable supply chain management (SSCM) simpbgrates environmental concerns
into supply chain management (Linton et al., 200Me literature in SSCM has been
growing as both practitioners and researchers bawminealise that the management of
environmental programmes and operations do notagride boundaries of the organisation
(Jolink and Niesten, 2015; Su et al., 2015). Orgativns may undertake a set of SSCM
initiatives to minimise the negative environmentapacts associated with the entire lifecycle
of its products or services, starting from desigroagh the acquisition of raw materials to
consumption and product disposal (Zsidisin andr&jf2001; de Bakker et al., 2002).



The concept of SSCM has evolved to include boundpanning activities such as
sustainable procurement (Carter and Carter, 1¥®)design (Seuring and Miiller, 2008b),
sustainable distribution (Vachon and Klassen, 2p08&hd investment recovery (Zhu and
Sarkis 2006; Zhu et al., 2007). Given the multi-eimsional expansion of SSCM literature,
our study focuses on four major SSCM practicestasnable production, sustainable design,
sustainable distribution and investment recoverlese four areas represent the major
implementation of SSCM practices, as they encomphssmain internal and external
activities and functions within sustainable supgyain management (Zhu et al., 2005; Su et
al., 2015). Therefore, governance pressures asntir driving forces in the adoption of
SSCM practices now can be linked to each of the fieajor SSCM practices in the form of
coercive pressures encompassing environmental regulations. As prelodiscussed, we
define environmental regulations as ttwercive pressures driving the implementation of
SSCM practices. In light of this, we break down quimary hypothesis into four sub-

hypotheses and propose the following:

Hla. Coercive pressures are directly and positively agded with sustainable procurement.
H1b. Coercive pressures are directly and positively agded with sustainable distribution.
Hlc. Coercive pressures are directly and positively agded with sustainable design.

H1d. Coercive pressures are directly and positively agged with investment recovery.

2.3 SSCM practices and performance outcomes

Previous research has explored the relationshipgelka the adoption of SSCM practices and
performance outcomes, including environmental, ag@mal and economic performance
(Zhu and Sarkis, 2007; Green et al., 2012a; YuRachanathan, 2015). Porter and Van der
Linde (1995) contributed to the environment-comiess related relationships by
developing a paradigm of balancing a society’sréefsir environmental protection with the
economic burden on industry. They advanced thetitsaenvironmental regulations through
coercive pressure can generate better economiometin terms of innovation. However,
recent emergent studies have started to throw domlthis issue, questioning the stance of
previous literature concerning the positive impaocfsSSCM practices on performance
outcomes (Zhu et al., 2013). Hence, the contempdiaowledge of SSCM has been mixed
on the relationships between environmental and aoan performance and adoption of
SSCM practices, reporting inconclusive findings ff&® and Rothenberg, 2000; Rao and
Holt, 2005; Zhu et al., 2010). These uncertainiesl ambiguities within the existing

knowledge in this area necessitate further empime@stigation.
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2.3.1 Relationships between SSCM practices and environmental performance

Although early studies found little relationship tlween environmental practice and
environmental performance (e.g. Levy, 1995), in huases the literature demonstrates that
SSCM practices can improve environmental perforragiitao, 2005; Vachon and Klassen,
2006a; Zhu et al., 2007). Particularly, recent ®sidend to agree on a positive relationship
between sustainable supply chain management ancbemental performance (Hollos et al.,
2012; Taylor and Taylor, 2013). Some prominent aese has offered insights into the
potential patterns of supply-chain-based relatimnsmproving environmental performance
(Zhu et al., 2012; Lee et al., 2012). For examplee et al. (2012) suggested that inter-
organisational linkage and collaboration with sigagl aid the adoption and development of
innovative environmental technologies and bringiremmental improvement. Tsoulfas and
Pappis (2006) also asserted that the interactiocusfomer and supplier staff, partnership
agreements and joint research and development tieachprovements in environmental
performance. Hence, we argue that there is consemsthin the literature that the
implementation of SSCM practices results in rekltiv improved environmental

performance.

In essence, the four major SSCM practices of susbée procurement, sustainable design,
sustainable distribution, and investment recove® environmental-friendly initiatives in
nature. These initiatives are designed to minimiggoduct’s environmental impact without
creating a negative trade-off with other perforneamtimensions, such as costs and
functionality (Zhu et al., 2005; Green et al., 2812This is also in line with Porter and Van
der Linde’s (1995) argument for a balance betweeso@ety’'s desire for environmental
protection and the economic burden on industry. thelementation of each individual
SSCM practice is deemed to have direct environneasalts as measured by reductions in
air emissions, effluent waste, solid waste, andcthresumption of toxic materials (Zhu and
Sarkis, 2004; Seuring and Miuller, 2008b). Therefdhe implementation of sustainable
procurement, sustainable design, sustainable llision, and investment recovery is
expected to result in improved environmental pen@mnce due to their capability in reduction
of material consumptions, wastes, emissions, engsgyge, and excessive inventory (Zhu and

Sarkis, 2007; Seuring and Miller, 2008a). Accorblingge propose that:



H2a. Sustainable procurement is directly and positivasociated with environmental

performance.
H2b. Sustainable distribution is directly and positivessociated with environmental
performance.
H2c. Sustainable design is directly and positively agged with environmental
performance.

H2d. Investment recovery is directly and positively agsed with environmental
performance.

2.3.2 Relationships between SSCM practices and economic perfor mance

In essence, SSCM practices mainly focus on theimdtion of wastes associated with
material acquisitions, product design, delivery afsposal (Vachon and Klassen, 2006a;
Seuring et al., 2008). Such waste minimisation khdéead to reduced costs, resulting in
improved economic performance. Whether SSCM prastiare positively or negatively
related to economic performance is still an opeestjan (Vachon and Klassen, 2006b;
Green et al., 2012a; Hollos et al.,, 2012). Somelistuhave shown that environmental
management programmes such as SSCM practices haasitave relationship with an
organisation’s economic performance (Rao and Had52. Such environmental management
practices can improve corporate reputation andooust satisfaction, which can in turn bring
improved economic performance (Tang et al., 2012)general, inter-firm linkage provides
formal and informal mechanisms that promote trustjuce risk and in turn increase
cooperation, commitment, and hence profitabilithzet al., 2012).Furthermore, Seuring
and Mdller (2008b) and Sarkis et al. (2010) argubdt the success in addressing
environmental issues may provide new opportuniilescompetition and new ways to add
value to core business programmes. However, sorher aesearchers have stated that
economic performance is not reaped in short-terafitpbility and sales performance with
the implementation of SSCM practices (Bowen e2@01).

In fact, the literature over the past two decadestill not clear whether benefits or costs
dominate when adopting SSCM practices (SeuringMiller, 2008a). The reasons for the
variation in these findings may be due to the lugeneity of the types of environmental
management practices adopted by the firm and ind(@ghu et al., 2005). Given the strength
of the overall literature in supporting improvederomic performance when SSCM practices
are implemented, we postulate the following hypsése

H3a. Sustainable procurement is directly and positivelgsociated with economic
performance



H3b. Sustainable distribution is directly and positivelgssociated with economic
performance.

H3c. Sustainable design is directly and positively agged with economic performance.
H3d. Investment recovery is directly and positively agsted with economic performance.

2.3.3 Relationship between environmental and economic performance

As the measurement scales of the environmentataodomic performance are constructed,
economic performance reflects savings that resuth improved environmental performance
(Zhu and Sarkis, 2006). The cost saving naturengifrenmental performance should lead to
improved economic performance, sustaining decreiastdge associated costs (Green et al.,
2012a). Therefore, an additional hypothesis linkiagvironmental performance with

economic performance is proposed:

H4. Environmental performance is directly and pesity associated with economic
performance.

2.4 Theoretical mode

The theoretical model is a path analytical modethwsix latent variables (see Fig. 1):
Coercive pressures, sustainable procurement, sabtai distribution sustainable design,
investment recovery, environmental performance eoahomic performance. Each of the
hypotheses depicted in our research model is tembrias being direct and positive.
Generally, SSCM practices are the focal constrimcthe theorised model, with governance
pressures as antecedents and environmental andreicoperformance as consequences. In
addition, governance pressures in the form of emvirental regulations drive the adoption of
SSCM practices including sustainable procuremeunstasable distribution, sustainable
design, and investment recovery (Zhu et al., 20CBanges made as a result of governance
pressures impact the adoption of SSCM practicegshahill impact both environmental and

economic performance. Fig. 1 outlines the theasktitodel that guides this research.
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Fig. 1. Governance pressures-SSCM practices-paaiace model with hypotheses

The relationships between governance pressuredenmeptation of SSCM practices and
environmental and economic performance are thabirs@rder to first investigate whether
the exogenous driving force of governance existthen adoption of SSCM practices and
understand if it is necessary and sufficient; aacbed to assess the impact of such SSCM
implementation, which has inwardly included the eef6 of the governance-based
antecedents, on performance outcomes. Definitidnth@ constructs incorporated in the

model are provided in Table 1.

Table 1 Construct definitions

Construct Definition
Coercive pressures Pressures exerted from goverriarthe form of environmental regulations and
legislations which enhance a firm’s environmentigjranent (Zhu et al., 2013)
Sustainable Procuremei8ustainable procurement focuses on cooperating swipipliers for the purpose of
developing products that are environmentally soatale (Carter and Carter, 1998;
Zhu and Sarkis, 2006)
Sustainable distribution refers to any means ohspartation of products or
Sustainable Distributionser\./ices from supplier_s to manl_Jfacture_rs to finﬁtqmers with the purpose of
having the least possible negative environmentglairh (Zhu and Sarkis, 2006;
Esty and Winston, 2009; Green et al., 2012b)

Sustainable Design  Sustainable design requires rtiatufacturers design products that minimise
consumption of materials and energy, facilitaterthese, recycling and recovery of
component materials and parts, and avoid or rethe@se of hazardous products
within the manufacturing process (Zhu and Sarki96)

Investment Recovery Investment recovery referqi¢oprocess of recovering the value of unused or end

of life assets through effective reuse or surphless It requires the sale of excess
inventories, scraps and used materials and exgegsneent (Zhu et al., 2007)

Environmental Environmental performance relates to the abilityn@nufacturing plants to reduce

Performance air emissions, effluent waste and solid wastes #m ability to decrease
consumption of hazardous and toxic materials (ZidiSarkis, 2006)

Economic Performance Economic performance relatghe manufacturing plant’s ability to reduce costs

associated with purchased materials, energy cortsumpvaste treatment, waste
discharge and fines for environmental accidentsl (@d Sarkis, 2006)
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3. Method
3.1 Measures

The measures of coercive pressures, SSCM practicdsperformance components are
developed on the basis of previous studies (e.g. afd Sarkis, 2006; Sarkis et al., 2010).
Zhu et al. (2013) developed the measuring compsnantoercive pressures with reference
to the isomorphic forces within institutional thganainly associated with coercive forces
(DiMaggio and Powell, 1983). We adopt Zhu et a(2013) measurement items for the
coercive pressures construct. Furthermore, Zhu Saritis (2006) developed and tested a
measurement model for SSCM practice implementagioth performance outcomes. They
found four underlying constructs which reflect tdamensions of SSCM practices and
performance measures, including economic, opemtiand environmental performance. In
this paper, we select two dimensions, i.e. enviremia performance and economic
performance. We adopt the measurement items ofadduSarkis (2006) for the “sustainable
procurement” and “investment recovery” construdeer “sustainable distribution” and
“sustainable design”, we utilise additional iterogrid in Esty and Winston (2009) and Green
et al. (2012b).

The measurement items for evaluating coercive press SSCM practices and performance
outcomes are summarised in the Appendix A. Thesasurement items have been
operationalised in a survey questionnaire to evalp&rformance outcomes as a result of
SSCM practice implementation driven by governanessgures. Respondents were asked to
evaluate the importance of each coercive pressutkeoadoption of SSCM practices, using a
five-point Likert scale ranging from 1 = unimportan 5 = very important. In addition, a
five-point interval scale for evaluating individUBECM practice items was provided, ranging
from 1 = no implementation to 5 = implemented fulRespondents were further asked to
evaluate the significance level of performance mepment due to SSCM practices with a
five-point scale ranging from 1 = not at all to Significant. To avoid confusing respondents
with three different five-point Likert scales, weopided a brief explanation of the three

groups of items at the beginning of each surveti@ec
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3.2 Sampling

Given the fact that resource consumption, wastedymiion and implementation of
environmental management practices are mostly etedcwith manufacturing, our survey
focused on manufacturers, particularly those in ¢hemical, electronic, automotive and
mechanical engineering sectors. The manufactunmgsfin these sectors are the main
polluters and resource consumers. These manufextbese been traditionally associated
with higher-than-average resource consumption, evgsineration and implementation of
environmental management practices (Zhu et al.3R0Considering this manufacturing
focus, data was collected from a sample of manufexg managers working for the UK
manufacturers. The UK was chosen as the empirigting for this study because of the
regional importance of British manufacturers inntsrof their share of Europe’s total
manufacturing outputs and resource requiremeAtsicipating the difficulties associated
with recruiting knowledgeable and experienced redpats, we employed convenience
sampling to target managers with knowledge of thiim's SSCM practices and
organisational performance (Malhotra and Grover8)9 The questionnaire survey was
administered using convenience sampling to a suilsée population of manufacturing
managers, e.g.plant managers, logistics managers, operations geasa purchasing
managers, supply chain managers, sales managgiseering managers and industrial waste

managers.

3.3 Data collection

The surveys were conducted via a Web-based suemice (Bristol Online Surveys) from
March 2014 to April 2014 and data was collectednfrp46 qualified managers from various
manufacturing firms. The data collection process wanaged by Bristol Online Surveys
and was structured so as to ensure unique respdrmesvalidated managers of UK
manufacturers. The theorised model was assesdedifay a Structural Equation Modelling
(SEM) method. Hair et al. (2010) suggested thatpsarsizes from 150 to 400 are generally
suitable for SEM analysis, with sample size varyaegording to the complexity of the model
and the number of parameters to be estimated. Hermctargeted a sample size of 200 so we
could safely reach the minimum threshold of 150unmegl for SEM analysis given the

practical implications of data collection.

Although response rates vary, Nulty (2008) assdftatithe average response rate to online
surveys in social research is generally 33 per. &¥ith this in mind, we set the threshold of

12



the participation requests to 600, as this coultermally provide us with 200 responses

(600*(33/100)) which falls within the recommendexhge. A total of 600 managers were

contacted via email, 36 were screened out as norageas and 194 managers completed the
survey. Of the 194 respondents, 48 selected theefomanager’ category. Because of

concerns related to a lack of knowledge of suskdénaupply chain management practices
and organisational performance, data from theseainot included in the dataset analysed.
Finally, data from 146 manufacturing managers waeehthe necessary knowledge to fully

complete the survey was included in the datasetisheubsequently analysed. The effective

response rate, therefore, is 25 per cent (146/88)p-

All of the respondents hold management positionsiamufacturing firms. The majority of
respondents (43 per cent) are operations and sugpin managers. The respondents
selected 11 different industry classifications esgnting a diverse array of manufacturing
firms. They are experienced in their current possi with an average of 6.85 years work
experience. They work for firms with an averageb®4.62 employees. According to the EU
criteria, firms are classified as large ones ifytheave 250 employees or more and
small/medium ones if they have fewer than 250 eygss (Gimenez et al., 2012). We sought
to target large manufacturing firms because they ldeely to have undertaken some
sustainable supply chain initiatives (Zhu et al0&). The sample is diverse as intended and
is made up of individuals with knowledge of SSCMitiatives and organisational

performance. Table 2 displays the sample demographi

Table 2 Sample demographics summary

Title Number
Plant Manager 16
Logistics Manager 19
Operations Manager 28
Purchasing Manager 13
Supply Chain Manager 36
Sales Manager 11
Engineering Manager 17
Industrial Waste Manager 6
Total 146
Industry classification (UK SIC — Standard IndustiClassification)

Manufacture of Food Products 14
Manufacture of Beverages 6
Manufacture of Wood and of Products of Wood anckCor 5
Manufacture of Paper and Paper Products 8
Manufacture of Chemicals and Chemical Products 17
Manufacture of Basic Metals 12

13



Manufacture of Electrical EqQuipment 23

Manufacture of Machinery and Equipment 14
Manufacture of Motor Vehicles, Trailers and Semgailars 42
Manufacture of other Transport Equipment 3
Other Manufacturing 2
Total 146
Mean years in current position 6.85
Mean number of employees 594.62

3.4 Common method bias

We have considered that common method bias (CMB)himarise in our survey as a
potential threat in survey research. To avoid ‘itken characteristic’ effect as one of the key
causes for common method bias (Podsakoff et a328ue to ambiguous items that can
result in unreliable answers, we pretested the ureagent items in the questionnaire survey
by interviewing a number of plant-level manufaatgrimanagers from the above-mentioned
industrial sectors. We sought to determine whetherquestionnaire items could be fully
understood and if more items should be includecerisure that the questionnaire was
practically capable of obtaining answers for theeexch inquiries. We made minor
modifications based on interviewees' feedback, tgaion how to better present the
measurement items in the questionnaire. Furthernagra result of these minor adjustments,

a number of items that were overlapping were c¢tatifo eliminate potential confusion.

Harman’s one-factor test was also used as a passthtistical test to examine the possibility
of the CMB problem (Podsakoff and Organ, 1986)this test, a principal component factor
analysis was performed using Varimax rotation methath all research variables in the
model. The results of the factor analysis revedled four factors explain 73.16% of the
variance of the variables with 26.44% by the festracted factor. According to Podsakoff
and Organ (1986) and Inman et al. (2010), substacdimmon method bias is signalled by
the emergence of either a single factor or one égdhfactor that explains a majority of the

total variance.

3.5 Non-response bias

To test for non-response bias, the responses byf &ad late waves of returned surveys were
compared, based on the assumption that the opioifdase respondents are representative of

the opinions of the theoretical non-respondentg@iierg and Stanton, 2007). Respondents
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were categorised as responding to either the limtiafollow-up requests that were sent
approximately two weeks later. Of the respondesitgyer cent (89) were categorised as early
respondents and 39 per cent (57) were categorséatearespondents. A comparison of the
means of the demographic variables and the sumwenigbles for the two groups was
conducted using one-way ANOVA. The comparisonsltedun statistically non-significant
differences at the 0.01 level. Since non-resporsddr@ve been found to descriptively
resemble late respondents (Lambert and Harringi®80; Green et al., 2012a), this finding
of general equality between early and late respatsd@dicates that non-response bias has

not impacted the data set, suggesting that norensgpbias was not a problem.

4. Analysisand results

Because of our objective to assess the theorisatklnas a whole, we opted to assess the
model using the Structural Equation Modelling (SEMgthod. LISREL 8.80 software was
used to perform both the confirmatory factor analysecessary to assess the measurement
model and the structural analysis necessary tosasee theorised model, because the

software package can show the important modatfiitrmation.

4.1 Scale assessment process

The measurement scales were assessed for rejiaitit validity. Since all scales were taken
directly from prior research (Zhu and Sarkis, 2086ty and Winston, 2009; Green et al.,
2012b; Zhu et al., 2013), content validity was assd. Following Gerbing and Anderson
(1988), each pair of scales under considerationtested for discriminant validity using a
chi-square difference test. Chi-square differeresgst for pairings of each scale with other
scales returned significant differences at the 0ed&l, indicating sufficient discriminant

validity for all scales (Garver and Mentzer, 19@@rbing and Anderson, 1988).

The construct validity of the theoretical consteuatas also assessed using exploratory factor
analysis (EFA) to “determine whether the majorifytlee variance can be accounted for by
one general factor” (Podsakoff et al., 2003, p.)888 a result of exploratory factor analysis,
the “Sustainable Distribution” construct (SDIST6hda “Environmental Performance”
construct (ENV6 and ENV7) measurement items wentueed (see Appendix A for details
of the measurement scales). Consequently, all efcthnstructs yield an average factor
loading of 0.84, exceeding the recommended 0.78l,I@voviding evidence of self-reporting
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scales (Kline, 1994). This confirmed that all oé tremaining measurement items in each

construct represent one factor, indicating suffitisonstruct validity (Hair et al., 2010).

Furthermore, all standardised coefficients for edggms presented in Table 3 exceed the
recommended 0.70 minimum and are significant at Qlgs level, indicating sufficient
convergent validity (Garver and Mentzer, 1999). élithe reliability coefficients (Cronbach
alpha values) for all of the measurement scalesaskcdhe recommended 0.70 level,
indicating sufficient reliability (Garver and Mertz 1999). The standardised coefficients for
measuring items and their associated t-values akotigthe Cronbach alpha values for all of
the scales are displayed in Table 3.

4.2 Measurement model assessment

The measurement items were also assessed withootitext of the full measurement model
using confirmatory factor analysis (CFA), as recoenaed by Koufteros (1999). The results
of the confirmatory factor analysis (CFA) are inble&a 3. The measurement model fits the
data well, with a relative chi-square (chi-squaegfges of freedom) value of 1.368, a root
mean square error of approximation (RMSEA) valu€.662, a comparative fit index (CFl)
value of 0.981, an incremental fit index (IFl) valof 0.988, and a non-normed fit index
(NNFI) value of 0.964.

The relative chi-square value is less than the ;:@8imum recommended by Kline (1998)
and the RMSEA value is below the recommended maxinui 0.08 (Schumacker and

Lomax, 2004). Byrne (1998) points out that the Camfive Fit Index (CFIl) and Incremental

Fit Index (IFI) are more appropriate when the sargite is small. The CFI (0.981) and IFI
(0.988) both exceed the recommended 0.90 leveln@yt998). The results relating to fit of
the model generally support a claim of good fitrtRermore, none of the standardised
residuals exceeds the 4.00 maximum recommendedduyét al. (2010), suggesting that
there is no concern regarding a potential unacbéptdegree of error. Table 3 displays the

measurement model results along with the modeidites.
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Table 3 Measurement model results

Constructs Alpha Standar dised Coefficient t-values
Coercive Pressures (CP) 0.745

CP1 0.90 14.33
CP2 0.84 12.82
CP3 0.82 12.26
CP4 0.88 14.16
CP5 0.92 14.94
CP6 0.82 12.18
Sustainable Procurement (SP) 0.816

SP1 0.83 12.46
SP2 0.85 13.24
SP3 0.85 13.50
SP4 0.79 11.39
SP5 0.88 14.11
SP6 0.89 14.25
Sustainable Distribution (SDIST) 0.738

SDIST1 0.82 12.41
SDIST2 0.86 13.66
SDIST3 0.86 13.58
SDIST4 0.78 11.28
SDIST5 0.80 11.62
Sustainable Design (SD) 0.853

SD1 0.90 14.69
SD2 0.89 14.22
SD3 0.86 13.77
SD4 0.92 15.52
SD5 0.88 14.13
SD6 0.88 14.05
Investment Recovery (IR) 0.705

IR1 0.77 10.84
IR2 0.78 11.08
IR3 0.78 11.20
Environmental Performance (ENV) 0.795

ENV1 0.84 12.71
ENV2 0.85 13.15
ENV3 0.82 12.32
ENV4 0.81 12.08
ENV5 0.90 14.48
Economic Performance (ECN) 0.788

ECP1 0.87 13.93
ECP2 0.82 12.33
ECP3 0.91 15.06
ECP4 0.88 14.19
ECP5 0.81 11.89

Notes: Chi-Square Ratio = 1.368; RMSEA = 0.052; NFI =5).8INFI = 0.96; CFIl = 0.98; IFl = 0.98

4.3 Structural equation modelling results

Multicollinearity can be a threat for structural deds, as it can distort the effects of an

individual construct, leading to incorrect estiroas of regression weights (Hair et al., 2010).
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As such, we tested for multicollinearity by caldirlg the variance inflation factors (VAF

for each regression coefficient before reportingdifiesis testing results. A threshold of a
VIF value that is less than or equal to 10.0 isommonly used criterion to determine the
presence of multicollinearity (Hair et al., 2010he VIF values range from 1.136 to 1.874,
significantly below the recommended threshold of.010hence suggesting that

multicollinearity does not pose a problem to ourdelo

Summary values for the research variables were atedpby averaging the items in the
scales. Descriptive statistics are presented ineTé4bAll variables are sufficiently normally
distributed with skewness and kurtosis coefficiemithin the -2.00 and +2.00 range (Field,
2009). Furthermore, correlation coefficients arsifpee and significant at the 0.01 level for

all variable pairings. The correlations are presen Table 5.

Table 4 Descriptive statistics

Minimum M aximum M ean Std. Deviation Skewness Kurtosis
CP 2.17 4.62 3.584 0.563 0.259 1.020
SP 1.88 4.42 3.015 0.418 -0.183 -1.168
SD 2.37 5.00 3.369 0.554 -0.496 -0.873
SDIST 2.10 4.75 3.128 0.425 -0.385 -1.119
IR 1.47 3.52 2.313 0.539 -0.746 0.086
ENV 2.00 4.79 3.367 0.433 0.552 0.479
ECP 2.00 4.56 3.086 0.526 0.384 -0.787

Table 5 Correlation matrix

CP SP SDIST SD IR ENV ECP
CP 1
SP 0.672** 1
SDIST  0.588**  0.536** 1
SD 0.691**  0.544**  0.610** 1
IR 0.345**  0.364** 0.377** 0.442** 1
ENV 0.536** 0.578* 0.616** 0.638**  0.486** 1

ECP 0.484**  0.604**  0.593** 0.615** 0.407** 0.619** 1
Notes: ** indicates significance at the 0.01 level; CP=@rve Pressures; SP=Sustainable Procurement;
SDIST=Sustainable Distribution; SD=Sustainable BesiR=Investment Recovery; ENV=Environmental
Performance; ECP=Economic Performance

! The variance inflation factor (VIF) quantifies tseverity of multicollinearity in regression anadgsand
indicates the degree to which each predictor viriesbexplained by other predictor variables (Hdial., 2010).
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The theorised model was assessed with the Struéiqreation Modelling (SEM) technique.
Fig. 2 illustrates the model with the SEM resufisdfied in the LISREL 8.80 output.

R*=10.62

Sustainable
Procurement

042%=
(t-value: 2.80)

Environmental

Performance

Sustainable
Distribution

Pressures

(81°¢ anEa-1)
$$6C U

Sustainable
Design

Economic

Investment
Recovery

(t-value: 0.94) Performance

R2=02% R*=057

Notes: ** significant at the 0.01 level (t-value = 2.575); * significant at the 0.05 level (t-value = 1.960); ns: not significant (t-value < 1.960).
Fit Indicators: Chi-Square ratio = 1.492; RMSEA = 0.059; NFI = 0.919; NNFI = 0.938; CFI=0.970; IFI=0.970.

Fig. 2. SEM results on the antecedent and perfacmantcomes of implementing SSCM

The SEM results related to individual hypothesistdeare displayed in Table 6. All
hypotheses are positive and significant with theeption ofH3b (SDIST-> ECP),H3c (SD

- ECP), andH3d (IR - ECP).Hla, Hlb, Hlc and H1d are positive and significant,
indicating that coercive pressures are deemed foolerful precursorthat give rise to the
implementation of SSCM practice$i2a, H2b, H2cand H2d, which predict positive
associations between SSCM practices and enviroming@erformance, are positive and
significant as expected. HoweveH3a, H3b, H3c and H3d, which predict positive
associations between SSCM practices and economicrp@nce, have another version of
story: the sustainable procurement to economicopadnce link is significant and positive;
Sustainable distribution and investment recoveryndbimpact on economic performance;
and sustainable design negatively impacts on ecanpearformance. Lastlyi4 is positive
and significant as expected indicating that envimental performance positively impacts
economic performance. It is worth noting that Zmd &5arkis (2006) did not originally
consider the relationship between environmental aoohomic performance. This paper

advanced their work by developing an inter-linkbgéveen these performance constructs.
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Table 6 Structural model results

Model link Standardised coefficient Hypothesissasisults
Hypothesis tests

CP —>»

SP 0.67 ** Hla: Supported
SDIST 0.62 ** H1b: Supported
SD 0.71* Hlc: Supported

IR 0.33~ H1d: Partially supported
SP —»

ENV 0.42 ** H2a: Supported
ECP 0.36 ** H3a: Supported
SDIST —»

ENV 0.30 ** H2b: Supported
ECP 0.26 ns H3b: Not supported
SD —»

ENV 0.56 ** H2c: Supported
ECP —0.28 ** H3c: Not supported
R —>»

ENV 0.23 ** H2d: Supported
ECP 0.17 ns H3d: Not supported
ENV —»

ECP 0.59 ** H4: Supported

Notes: * significant at the 0.05 level; ** signifiat at the level 0.01; ns: not significant;

Chi-Square ratio = 1.492; RMSEA = 0.059; NFI = @91INFI = 0.938; CFI = 0.970; IFI = 0.970;

CP = Coercive Pressures; SP = Sustainable Procoter8®IST = Sustainable Distribution; SD =
Sustainable Design; IR = Investment Recovery; EN\Emvironmental Performance; ECP = Economic
Performance.

Furthermore, in order to further examine the impafctirm size on relationships between
embedded constructs, we tested if the results efréigression coefficients differ between
large and medium/small firms. The results show thatcoefficient for size is insignificant,
hence indicating that the effects of the SSCM jraston performance outcomes are similar

irrespective of the firm size.

5. Discussion

Whilst not all of the individual hypotheses are pogted, the constructs stand together
reasonably well, grounded on the good fit of thecdtiral model and the statistical support
for the majority of the hypotheses. We believe that model is a good representation of the
relationships among the constructs. The empirieallts demonstrate a significant linkage
between governance pressures, the implementati8s8GM practices and the environmental

performance of manufacturing firms operating in th€. However, the results related to the
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linkage between SSCM implementation driven by goaece pressures and economic
performance is less clear-cut. Overall, the resshtsw that structural relationships between
governance pressures, SSCM practices, environmanthleconomic performances exist,
supporting further development of more proactiveiremmental practices within the context
of supply chain management. They also support thetsnof the idea that governance gives
rise to the adoption of sustainable supply chaimagament which is capable of delivering

environmental and ecological benefits

5.1 Governance pressures and SSCM practices

This study shows that coercive pressures genaedlye to UK manufacturers implementing
SSCM practices including sustainable procuremeunstasable distribution, sustainable
design and investment recovery. Coercive presslirestly impact all of the SSCM practices
and indirectly impact firms’ environmental and econc performances through these SSCM
practices. Overall, coercive pressures are foundodomajor driving forces that lead
manufacturers to pursue SSCM practices, indicatirgcritical role of governance in the

adoption of an SSCM agenda.

The statistical results indicate that coercive guess are most significantly associated with
sustainable design, with standardised coefficigt®.71 (sig. at the 0.01 level), followed by
sustainable procuremerft € 0.67, sig. at the 0.01 level) and sustainab&tridution ¢ =
0.62, sig. at the 0.01 level). This observatiorcesisistent with the findings of previous
studies (Zhu et al., 2013), and can be explainethbyfact that most of the environmental
impact on a product and its processes are ‘locked’'the product at the design stage when
materials are selected and product performancargelly determined, irrespective of where
the product lies in the product life cycle (LewrsdaHarvey, 2001). Therefore, environmental
regulatory bodies mainly attempt to enact strictiemmental regulations at the product
design stage as the most effective measure toatstipe product’s negative environmental

impact (Yu and Ramanathan, 2015).

Coercive pressures are also significantly and pe$it associated with sustainable
procurement and sustainable distribution. Durirgy past few years, the UK government, in
order to improve sustainable distribution and bettesign of processes and logistics, has
enacted stringent regional and national environaderggulations to limit the use of non-

renewable resources such as diesel and petrol (L Ramanathan, 2015). The UK
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government has also offered financial incentiveshsas grants and tax reductions to
encourage manufacturers to embark upon using leis-fior their transportation systems
(Taylor and Taylor, 2013). Furthermore, regionald anational resource saving and
conservation regulations and their associated damg® issues have led the UK
manufacturers to pursue sustainable procurementchwhllows the initiation of the

development of environmentally friendly productsservices. Coercive pressure is partially
associated with investment recovery, with standadlicoefficient$ = 0.33 (sig. at the 0.05

level), This can be explained by the fact that pinactice of investment recovery is more
external to a firm, making the firm have less cohtiver the implementation of this practice
(Zhu et al, 2012). Exogenous driving forces of gaa@ce may not greatly influence
manufacturing firms to embark upon external SSChcfices. Such empirical results are
generally consistent with the findings of previsisdies (Zhu et al., 2007; Zhu et al., 2013).

Overall these findings suggest that exogenous presof governance cause manufacturing
firms to embark upon SSCM implementation and shaeldn place before SSCM practices
are expected to be adopted. In effect, the exogedauing forces of governance are found
to be necessary for the adoption of SSCM practi¢esrefore, governance pressures are
identified as necessary precursors to the impleatient of SSCM practices: sustainable

procurement, sustainable distribution, sustaindbgn and investment recovery.

5.2 SSCM and performance outcomes

As the model depicts (see Fig. 2), all of the SSgisikctices are positively and significantly
associated with environmental performance. Thidcatds that SSCM practices lead to
improved environmental performancehese results are in line with the work of Zhu and
Sarkis (2007), Lee et al. (2012) and Green et2dl12a). Generally, SSCM practices are
designed with a focus on minimising environmentapacts. Such environmental impact
minimisation should have direct environmental resubnd lead to higher levels of
environmental performance. However, the resultsiatiee impact of SSCM implementation
on economic performance are less clear-cut. Inquéat we found that sustainable design is

negatively related to economic performance.

The empirical results show that sustainable prounerg positively and significantly impacts
on both environmental and economic performance) wiindardised coefficienfs= 0.42
(sig. at the 0.01 level) anpl = 0.36 (sig. at the 0.01 level), respectively. &ally, the
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practice of sustainable procurement is environnligntaendly in nature and facilitates the
development of environmentally friendly productsdaservices, decreasing the levels of
wastes and emissions. From an economic standpihiat,responsibility for sustainable
procurement may lie with the suppliers rather ttf@ manufacturers. Thus it is less costly
for manufacturers to implement than other SSCMtmes (Sarkis et al., 2010; Hollos et al.,
2012).

On the other hand, the practice of sustainablegdepbositively impacts environmental
performance { = 0.56, sig. at the 0.01 level), and negatively aimghiBcantly impacts
economic performance (= — 0.28, sig. at the 0.01 level). These results armewith the
findings of Zhu and Sarkis (2007), Green et al.1@f) and Zhu et al. (2013). According to
Grote et al. (2007, p. 4100), the aim of sustamathésign is to “reduce a product’s
environmental impacts without creating a negatraeleé-off with other design criteria, such
as functionality and costs”. It appears, then, tlastainable design has not fully
accomplished this intended aim. We therefore sugted the current sustainable design
requires further development and improvement. leunttore, another reason for this negative
relationship between sustainable design and ecanperformance may lie with the fact that
eco-design requires capital investment (Zhu et 2013). In addition, the capacity of
sustainable design to reduce environmental polistencounterbalanced by the increases in
the associated costs, perhaps related to matguathases (Zhu et al., 2012; Green et al.,
2012a).

Sustainable distribution directly impacts enviromtaé performance but does not
significantly impact economic performance. This dam explained by the fact that the
practice of sustainable distribution focuses onreksing the levels of environmental
pollutants, which can directly enhance the envirental performance. From an economic
perspective, the lack of appropriate green infuastres hinders the benefits of sustainable
distribution (e.g. profitability and sales perfommea). It also requires more supporting
technologies for green distribution initiatives (Zlet al., 2007). This necessitates further
infrastructure investment in order to tackle théeptial lack of green capabilities and green
distribution characteristics. While Zhu and Sar@807) do not find sustainable distribution
to be significantly linked to either economic oveonmental performance, a recent study by
Green et al. (2012b) reports that sustainableilligion directly impacts on environmental
performance, which is in line with our findings. i$rconsolidates our findings, providing

evidence of consensus within existing knowledge.
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Investment recovery also positively impacts on emvnental performance but does not
significantly impact on economic performance. Tinay be explained by the fact that the
practice of investment recovery has received l&emntzon in the UK (Yu and Ramanathan,
2015). Interestingly, our finding about the relasbip between investment recovery and
environmental performance is opposite to that ai Zhd Sarkis (2007), where the authors
reported that investment recovery is positivelyoagged with economic performance but not
significantly associated with environmental perfarmoe. The difference may be attributed to
the different sample sizes, regions and segmemwekier, our finding is consistent with the
findings of more recent work by Zhu et al. (2018d&Green et al. (2012a). Overall, the
empirical findings suggest that the adoption of BiS@ractices leads to higher levels of
environmental performance, resulting in environrakenimprovements, but does not
necessarily lead to improved economic performaasepnly sustainable procurement has a
positive impact on economic performance. This iatis that SSCM implementation driven
by governance pressures increases environmentaaogical benefits and potentially has

the capacity to enhance economic performance.

Lastly, the environmental performance construcitpedy impacts economic performandg (

= 0.59, sig. at the 0.01 level). The relationship agthe performance constructs seems to
make logical sense, as the economic performancstraeh reflects savings that result from
improved environmental performance (Zhu and Sarkd906). The impact of the
implementation of SSCM practices on economic perorce can be further explained
through the linkage among environmental and ecoagrformance. In view of this, the
sustainable distribution, sustainable design, awéstment recovery constructs that do not
directly and positively impact economic performancadirectly impact economic

performance through environmental performance.

6. Implications and conclusions

The findings of this study effectively achieve tlesearch aims, shedding some important
light on the merits of governance within the susdhie supply chain management in terms of
ecological benefits and performance improvementse Tesults of this study suggest a
number of interesting insights concerning sustdaabpply chain research. First, this paper
theorises  and assesses a comprehensive  Governancessure®SSCM
Practices»Performance Outcomes model using the Structurabimu Modelling (SEM)
method to investigate whether exogenous pressdrgevernance exist in SSCM adoption
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and thereafter what this can deliver in terms ofgeance outcomes. It is our belief that
one of the major contributions of this study lieshe comprehensive nature of the theorised
model, as it is capable of assessing the merg®wérnance within a sustainable supply chain
context, covering both ecological benefits and grentince gains. Second, this research
extends the literature on sustainable supply chanagement by applying the insights of
governance to bridge sustainable supply chain gewvee (SSCG). The contribution to SCM
knowledge is to demonstrate the linkage betweenMN6&@d SSCG by exhibiting the
theoretical linkages between governance press88§M practices and commensurate

perform ance outcomes.

This paper also makes a significant contributiolrnegoing research that relates sustainable
practices along the supply chain to performancecamaés, through the inclusion of
exogenous driving forces of governance as a majtecadent to the adoption of such
environmental initiatives. Thus, this paper bridgies existing gap surrounding the lack of
empirical evidence in understanding the relatignsHhietween governance pressures, SSCM
practices and performance outcomes from a compselerperspective. Furthermore,
adopting Structural Equation Modelling (SEM) tecfue over the traditional path analysis
has enabled this study to obtain more crediblelte$y taking into account the influential
effects of governance exogenous forces in examitingy relationships between SSCM
practices and performance outcomes. The signifeafi®our study can be further extended,
as this is one of a few empirical studies thatdeglthe mixed views on SSCM performance
implications, by reporting relatively conclusivesudts, reaching consensus on the recent
findings conducted by various authors. Moreovee, thethodological contribution of this
research broadly lies in the capability of the emgptl data analysis technique, i.e. SEM
analysis, to rigorously examine the impacts of ith@lementation of SSCM practices on
performance outcomes while taking into account ihiguential effects of governance
pressures as driving forces, generating more deetlifalings.

Generally, our analysis shows that structural i@hships exist among governance pressures,
SSCM practices, and performance outcomes. Thetsegwieal that coercive pressures have a
significant positive effect on SSCM practices, hemstggesting that governance pressures
exist in the adoption of SSCM practices and arengekenecessary for the implementation of

SSCM practices. These results indicate that theem@awce pressures for environmental

protection have driven UK manufacturers to embagoru environmentally orientated

organisational initiatives across the supply clemd implement SSCM practices. Therefore,
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we conclude that governance pressures are necegsaopursors to the successful
implementation of SSCM practices, and should beplace before these environmental
initiatives are expected to be adopted. The engirresults further suggest that the
implementation of SSCM driven by governance pressueads to a higher level of
environmental performance, while the economic perémce is somewhat compromised. We
find that SSCM practices positively affect the eommental performance of UK
manufacturing firms, resulting in environmental nopements. However, we find evidence
that the adoption of sustainable practices actussupply chain does not necessarily lead to
improved economic performance, as only sustaingiiecurement positively affects

economic performance.

Overall, the results of our research clarify thegasition that the role of governance in the
adoption of SSCM practices is indeed environmentadicessary, but that its merits might
not be being reaped in terms of short-term profitgb While the short-term benefits of
governance within sustainable supply chain mayb®evident, long-term benefits can be
accrued. Governance plays a critical role in thadition to a more sustainable society and is
capable of bringing not only ecological and envimemtal benefits but also economic
benefits by supporting financial incentives in tteem of subsidies or tax reductions to
encourage environmental management. This promigseallbw manufacturing firms to
balance economic benefits with environmental ptaiacand further ensures a ‘win-win’
opportunity for the supply chain partners, minimdsi potential trade-offs between

environmental and economic performance.

The findings of our study are generally consisteith the majority of prior investigations,
and where contradictory results exist, our findisgend with more recent studies reporting
similar results. This consolidates our findings afichinishes any potential contradictory
directions. Hence, we conclude that this paperrbperted relatively conclusive results on
the topic of governance within sustainable suppigics and its commensurate performance

gains.

6.1 Managerial implications

This study provides practical implications for bgitactitioners in the manufacturing context
and policy-makers. Manufacturers are given insights how they can gain improved

economic performance from implementing SSCM prasticFor instance, manufacturers
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need to understand the structural relationshipsdet governance arrangements and internal
and external aspects of implementing SSCM and entfigr coordination of their respective
activities to arrive at better environmental periance for economic gains to be achieved.
Public policy-makers and regulators can furtherarsthnd how to motivate manufacturers to
embark upon SSCM adoption. In particular, coercigeces are influential antecedents
affecting the implementation of environmental @iives in manufacturing. It is useful for the
government and related bodies to promote SSCM égtiog awareness of the benefits and
sharing successful experiences. Such promotion hedp to lessen firms’ doubts about
adopting SSCM and reduce the perception of thesresbsociated with the adoption of
environmental innovations. This study informs pplinakers and regulators that effective
governance arrangements in the supply chain alatig fimancial incentives can provide
‘win-win’ opportunities for both environmental perfnance and economic benefits in

implementing SSCM practices.

Furthermore, practitioners are provided with a detled framework for assessing the
synergistic impact of SSCM practices on environmkmaind economic performances. In
addition, the SSCM initiatives validated in thisnw@an help manufacturing firms operating
in both developed countries and emerging econotoiedentify those areas of SSCM that
require improvement and the prioritisation of thgrieen efforts. This work can be useful for
manufacturing industries that need to convert ttraditional supply chains into sustainable
supply chains. In the resource-constrained enviearirof the EU, our framework points to
the key environmental initiatives in the supply ichavhich need to be implemented, i.e.
sustainable procurement, sustainable design, sablai distribution and investment
recovery. Collectively, the key SSCM initiativesnceerve as an audit tool and later on as a
benchmarking tool for managers to evaluate thegptimns of SSCM in their organisations.
Policy-makers need to invest more in appropriatéastructures that enhance green
capabilities and expertise. This will also factitahe benefits of SSCM practices being

reaped in terms of long-term profitability and saperformance.

6.2 Limitations and futuredirections

As with any research, this study has some limitegtighat provide opportunities and

directions for further research. First, we acknalgke that customer and competitor pressures
were excluded in developing our research modelureuresearch may consider other
antecedents to the implementation of SSCM practazesh as customer and competitor
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pressures as motivating forces for sustainabilitgpdion. Furthermore, internal support at
senior management level is also found to be a kegupsor to the implementation of
environmental management practices (Carter etl808). Future studies may carry out a
comparative analysis between exogenous drivingefoand endogenous factors that drive
SSCM adoption, so that a more holistic view caratigieved. Second, research on SSCM is
still at the early stage in developing appropriateasures of SSCM related organisational
performance, particularly for economic performa(itgeeng et al., 2015). This study has only
measured economic performance in terms of redusstdand could have further considered
other quantifiable measurement criteria of econopeidformance such as increased profits,
growth, brand image and so forth. Future researaly ose and validate other economic
measures than reduced costs to avoid limiting dom@mic performance dimension to cost
performance through integration of other measufesupply chain performance (He et al.,
2013). Third, we further recommend longitudinalds&s to determine whether long-term
economic performance is enhanced by implementing\eBractices. Fourth, this study did
not consider the aspects of organisational cultoteraction between key customers and
suppliers in the sustainable supply chain contextjch can provide future research

opportunities.

Moreover, future studies may examine other developarkets to eliminate the potential
effect of country-level variance such as markee,sigconomic development and legal
systems. To increase the generalisability of teeaech, repeating this study for comparative
analysis in different developed countries wouldamether research direction. In addition,
future research can examine emerging economies agciChina, the world’'s largest
manufacturing country, and compare the findingshwieveloped markets. Lastly, this
research has been developed primarily with a fooosmanufacturing firms, without
consideration of other sectors such as the sesaceor and servitisation. Therefore, future
studies may examine the applicability of our mddehese sectors.
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Appendix

Table A1 Measurement scales

Coercive Pressure&hu et al., 2013)
Please indicate the importance of each of thevialig on SSCM practices adoption.

(five-point scale: 1=unimportant, 2=somewhat unint@at, 3=neutral, 4=somewhat important, and 5=vwaportant)

CP1 National environmental regulations (such agevasissions, cleaner production etc.).
CP2 National resource saving and conservation reguisatio

CP3 Regional environmental regulations (such as wasigston, cleaner production etc.)
CP4 Regional resource saving and conservation reguakatio

CP5 Export countries’ environmental regulations.

CP6 Products potentially conflict with laws (such ascalar economy, EPR, EHS etc.).

Sustainable Procureme(Zhu and Sarkis, 2006)
Please indicate the extent to which you perceigeybur company is implementing each of the follogvi

(five-point scale: 1 = no implementation; 2 = plangnto consider implementation; 3 = currently calesing
implementation; 4 = initiating implementation; Smplementing fully)
SP1 Eco labelling of products.

SP2 Cooperation with suppliers for environmental objezs.

SP3 Environmental audit for suppliers’ internal managein

SP4 Suppliers’ ISO 14000 certification.

SP5 Second-tier supplier environmentally friendly pregtevaluation.

SP6 Providing design specification to suppliers thelude environmental requirements for purchased
item.

Sustainable Distributiofizhu and Sarkis, 2006; Green et al., 2012b)
Please indicate the extent to which you perceigeybur company is implementing each of the follogvi

(five-point scale: 1 = no implementation; 2 = plangto consider implementation; 3 = currently calesing

implementation; 4 = initiating implementation; Smplementing fully)

SDIST1  Cooperation with customers for using less energindyroduct transportation.

SDIST2  Cooperation with customers for green packaging.

SDIST3  Use of renewable energy in any mode of productspartation.

SDIST4  Use of renewable energy in the process of prochatkaging.

SDISTS Upgrade freight logistics and transportatgstems (either software or hardware such as
minimising empty miles, reducing container weightproving refrigeration, etc.).

SDIST6  Tracking and monitoring emissions caused in praddidtributions (e.g., carbon footprint).

Sustainable Desig(zhu and Sarkis, 2006; Esty and Winston, 2009)
Please indicate the extent to which you perceigeybur company is implementing each of the follogvi

(five-point scale: 1 = no implementation; 2 = plangto consider implementation; 3 = currently calesing
implementation; 4 = initiating implementation; Smplementing fully)

SD1 Design of products for reduced consumption atemial.

SD2 Design of products for reduced consumptiomefgy.

SD3 Design of products for reuse, recycle, recoeématerial, component parts, and by-products.
SD4 Design of products to avoid or reduce use patdous materials in their manufacturing process.
SD5 Cooperation with customers for eco design.

SD6 Cooperation with customers for cleaner producti

Investment Recove(Zhu and Sarkis, 2006)
Please indicate the extent to which you perceigeybur company is implementing each of the follogvi
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(five-point scale: 1 = no implementation; 2 = plangto consider implementation; 3 = currently calesing
implementation; 4 = initiating implementation; Smplementing fully)

IR1 Sale of excess inventories or materials.
IR2 Sale of scrap and used materials or by-products.
IR3 Sale of excess capital equipment.

Environmental Performanc@hu and Sarkis, 2006)

Please indicate the extent to which you perceigeybur company has achieved each of the followimgng the past year
(five-point scale: 1 = not at all; 2 = a little b& = to some degree; 4 = relatively significant Significant)
ENV1l  Reduction of air emission.

ENV2  Reduction of waste emission.

ENV3  Reduction of solid wastes.

ENV4  Reduction of effluent wastes.

ENV5  Decrease of consumption for hazardous/hartofitl materials.

ENV6  Decrease of frequency for environmental aatisle

ENV7  Improvement of an enterprise’s environmenitalagion.

Economic Performanc&hu and Sarkis, 2006)

Please indicate the extent to which you perceiaeyhur company has achieved each of the followimgng the past year.
(five-point scale: 1 = not at all; 2 = a little p& = to some degree; 4 = relatively significant Significant)
ECP1 Decrease of cost for purchased materials.

ECP2 Decrease of cost for energy consumption.

ECP3 Decrease of fee for waste treatment.

ECP4 Decrease of fee for waste discharge.

ECP5 Decrease of fine for environmental accidents.
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