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Highlights:
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2. We used questionnaires to collect data fromiedostrial park firms in China.
3. IP has a significant positive impact on SSCM.

4. SSCM is the key to enhancing the CEC of ecostréhl park firms.



ABSTRACT

An eco-industrial park is the practical applicatiohsustainable supply chain
management at an industrial park level. As theraatesustainability of the supply
chain becomes more difficult, integrating the ciacueconomy concept into supply
chain management is required to achieve an optdaaihce of economic, social, and
environmental benefits for a company. Based ontutgtnal theory, we construct a
concept model according to the paradigm of “inbtu-conduct-performance.” We
then test the mechanism and relationships amoriguinenal pressure, supply chain
relationship management, sustainable supply chasigd, and circular economy
capability using data collected from eco-industnerk firms in China via 363
guestionnaires. The findings show that institutigrassure has a significant positive
impact on supply chain relationship managementsaistainable supply chain design;
sustainable supply chain management practice isnportant factor promoting the
improvement of the circular economy capability ofrqpanies, and coercive pressure,
normative pressure, and mimetic pressure exerterdift degrees of negative
moderating effects. This study expands our knowdedd variables affecting
sustainable supply chain management and also @m®wuldeoretical guidance for
successful green production practices of eco-imdigtark firms.

Keywords. circular economy capability; sustainable supply ihanstitutional
pressure; eco-industrial park



1. Introduction

In recent years, China has committed to reducimgitmpact of its economic
development on the natural environment, establislan‘win-win” ecological and
economic model, and building a resource-savingeandronment-friendly society (a
"two-oriented" society) in an effort to shift tovasr more sustainable development
(Wu et al., 2014). The circular economy is congdean important component of
sustainable development; the state has promulgategties of laws and regulations
targeting the government, businesses, and thetgpiriean effort to create a circular
economy-based industrial system. Industrial parkd aocial dimensions of the
circular economy, as well as green production amd-level missions are strongly
incentivized to achieve sustainability goals. Adustrial organization patterns change,
an eco-industrial park’s “resources-products-rer@earesources” circular flow
model has become the standard, and now represaats players in sustainable
development at the new conceptual “park-level”.e&o-industrial park (EIP) imitates
the “food chain” of the natural ecosystem and isigieed to achieve a circular
economy and incorporate industrial ecology prirespl In an EIP, businesses
cooperate with each other and with the surroundm@munity to minimize waste
and pollution, efficiently share resources (i.e.tenals, energy, information,
infrastructure, and natural resources), utilizeacldorms of production, and help
achieve sustainable development, to sustainablgldpveconomic and social gains,
and improve environmental quality (Yu et al., 20I9)erefore, an EIPgs a kind of
cluster supply chain management mode, is a majanmef resource allocation, and
more importantly serves as an important channel fions to develop circular
economy capabilityAs of May 2014, in China there were 85 approvedonat
eco-industrial demonstration parks either understaction or already built, and
another 26 national eco-industrial parks are pldnfug future construction. It is
important to note that each firm in these eco-itiaisparks must individually
prioritize sustainable development in order for gaek to collectively function in a
sustainable manner (BCG, 2009).

Research related to sustainable firm developmesitty@cally focused on the
constraints on the behavior of individual firms. efé are few studies on the
sustainable supply chain practices of eco-induspraak firms likely because these
parks are relatively conceptually innovative. ThE$es attempt to incorporate many



newly developed ideas, such as how to transformamsable supply chain
management (SSCM) by internal willingness to opamproduction practices and
which factors promote or contribute to sustainal@eelopment. Specifically:

(1) Consideration of an individual firm's SSCM iees in two parts:
sustainable process management (SPM) and sus&isapply management (SSM).
The literature has nearly reached a consensussissiie (Gimenez and Sierra, 2013;
Zhu et al., 2013). However, different evaluatiohsustainable supply chain practices
in an EIP may rely on different interpretations tbé “sustainable supply chain”
concept. These practices may emphasize delivergadstsuch as logistics or energy
flow as a way to connect different factories or pamies, and establish a
“producer-consumer-decomposer” cycle model in tigustrial system (Geng et al.,
2008).

(2) There is a complex relationship between a famd its external environment
requirements. Institutional pressure (IP) is anartgnt driver of SSCM practices and
largely determines the autonomy of corporate bema¥@avusoglu et al., 2015; Huo
et al., 2013; Wu et al., 2012). HowevalthoughlP’s effect on decision-making and
industrial practices is certainly related to SSCiMis relationship has not been
explored in detail.

(3) Environmental performance in terms of the coap® environmental capacity
of explanatory variables is widely recognized (Gnez and Sierra, 2013; Sarkis et al.,
2010). The circular economy capability (CEC) camsoalreflect environmental
performance in terms of production, but few studiese investigated CEC as an
indicator of firm performance for sustainable syppghains. Other mechanisms
related to CEC, such as the influence of SSCM 0@ G&ve yet to be characterized.

In summary, there has been much interest in theystand analysis of
environmentally-friendly production practices irceat yearshut few on the effect of
SSCM on CEC from the IP perspective. Integratirgggpply chain management and
circular economy concepts is a new approach. Quitysteferences a previous study
by Wolf (2014), who used the “institution-condu@rfmrmance” paradigm based on a
conceptual model and studied the relationship batwsustainable supply chain
management, stakeholder pressure and corporatairaislity performance. We
develop a conceptual model to explore the effetti® @and SSCM (i.e., SCRM and
SSCD) on CEC for eco-industrial park firms. Our @apmakes three main
contributions:



(1) Unlike traditional SSCM studies where firms wdreated as subjects, we
consider eco-industrial park firms to be an objettSSCM research. This is an
expansion of SSCM research from the perspectiwestitutional theory, as described
by Dubey et al.(2015)and Li(2014).

(2) We depart from the convention of evaluatingmfirperformance for
sustainable supply chain management practices ysdiaked on financial and
environmental performance. Instead, we introduee “ttircular economy capacity
(CEC)” index, which expands and improves Wolf(2014)y introducing
multi-dimensionality.

(3) This paper has important theoretical and pratticontributions for
eco-industrial park firms as they seek to achiax@anable supply chains. We also
study CEC to guide the development of sustainalbinless practices.

The remainder of this paper is organized as folldwsection 2, our theoretical
model is presented based on previously literatumek @ur research hypotheses are
proposed. Section 3 focuses on our research dasiguding the questionnaire, data
acquisition process, and non-response bias testioSel presents the test procedures
and methods, and provides the test results. Seé&tiaiscusses the key findings.
Section 6 concludes the study.

2. Literature Review and Hypothesis Development

2.1 Literature Review

It remains a key challenge for companies to deveslogtegies for sustainable
supply chain management that incorporate goals rdgégrating sustainable
development and supply chain management to achavésustainable supply
chain”(Gimenez and Sierra, 2013). In recent yeidwexe have been many studies of
SSCM. Ahi & Searcy(2013)determined that the onffedence between green supply
chain management (GSCM) and SSCM is that GSCM doesxplicitly include
social factors, and SSCM is a comprehensive integraf the social, environmental,
and economic goals of a firm. After incorporatidrtlte concept of sustainability into
supply chain management, firms must balance alétrigottom line (TBL)”, an
accounting framework that includes social, envirental (or ecological) and
financial components (Carter and Rogers, 2008). é##&odr mechanisms of SSCM
include supply chain relationship management (SCRM) sustainable supply chain



design (SSCD), relatively new aread inquiry and practice. Firms should
appropriately minimize negative environmental intpaduring production and
processing through the use of a properly designadufacturing network, logistic
network, and downward stream supply chain netwarla iway that maintains the
quality of products without overwhelming cost ineses (Luthra et al., 2013; Pop et
al., 2015). Agarwal & Vijayvargy (2012)consider gresuppliers as assets, but this
can increase the economic burden. SSCD is a systesp@roach for the creation and
distribution of products and innovative serviceattminimizes resources, eliminates
toxic substances, and produces zero waste to reggaeahouse gas emissions across
the entire life cycle of products and services sadn et al., 2010).

Clearly, the effective implementation of SSCM sttaés by companies can be
influenced by many external environment factors eaud be affected by both positive
and negative pressures. Institutional theory stegbat organizations face both
pressure from technical aspects and at the institit level (Greening and Gray,
1994). Organizational institutional environmentd oaly shape and strengthen the
guiding principles of an organization, but alsowssthat the organization complies
with external rules, norms, and values (Oliver, 1.989uchman, 1995). Accordingly,
“institutional pressure (IP)” is defined as the lueihce of the institutional
environment comprised of social norms, rules, andldgture on the organizational
form, structure or behavior, which may or may netdme reasonable, acceptable and
supportable(Qian and Burritt, 2009). Based on atitution’s regulations, rules, and
cultural cognition, IP can be divided into thregeds: coercive pressure (CP),
normative pressure (NP), and mimetic pressure (Ntititutional factors such as
national laws and regulations, government policéesl NGO guidelines that suggest
standards for corporate environmental protectiomsuees and social responsibility
can affect the SSCM activities of firms(Matos andllH2007; Zhu et al., 2005).
Companies can exhibit high levels of environmengabtection and social
responsibility behavior that exceed the levels imegu by the government, thus
reducing the potential for government-implementeohgent institutional constraints
(Linton et al., 2007).

The indicators of measurable SSCM include enviramale performance
(Gimenez and Sierra, 2013; Xia et al., 20T%)yporate social responsibility (Hsueh,
2015; Wolf, 2014)and financial performance (Luzzatial., 2015; Taticchi et al.,

2013), corresponding to the environmental, sogidl @onomic dimensions. To some



extent, SSCM is essentially similar to a circuleor@my. Both strategies are effective
ways to maximize the utilization of resources andimize environmental pollution,
and advocate for the integration of clean producaod comprehensive utilization
and eco-design for sustainable consumption (M4 ,e2@15; Ying and Li-jun, 2012).
Circular economy capability (CEC) is the generaimteimplementing the 3R
principles (reduction, reuse and recycle) for fir(dsderson, 2007)This capability
includes interrelated circular economy practicesathieve a common goal. CEC
encompasses all economic activities including petida, distribution, consumption,
and waste recyclin@ircular economies minimize the use of resourcesimize the
efficiency of production, and minimize the impaétcommerce on the environment,
completely transforming the traditional open ecorogiowth mode to a closed-loop
mode of “resource-products-renewable resourcestiétson, 2007; Boulding, 1966).
Compared with sustainable supply chain performahaeis measured usually from
environmental and economic dimensions, the CEC xindd#egrates the three
comprehensive dimensions of environment, society,economy.

Earlier studies provide a starting point for thimkysis of SSCM with a focus on
eco-industrial parks as a circular economy. As ohthree basic models of circular
economy (the other two are enterprise circular esgnand social circular economy),
an eco-industrial park is a circular chain basedhen“3R” principles (reduce, reuse,
and recycle) and established by optimizing logsstienergy transmission, and the
exchange of waste (Yu et al., 2015). Here, we agitexm combine the concept of a
circular economy and a sustainable supply chaid,dmtermine the characteristics of
SSCM from the perspective of a circular economys Type of analysis is important
to solve resources and environmental issues of lpuppain management in
eco-industrial parks and improve the coordinatibthe supply chain.

2.2 Theoretical Framework and Hypotheses

After carefully reviewing related theories, we tise classical research paradigm
“Institution-Conduct-Performance” to construct ouheoretical framework of
institutional pressure (IP), sustainable supply ichmanagement (SSCM), and
circular economy capability (CEC), and propose esponding research hypotheses.

Our model is depicted in Figure 1.



Institutior Conduc Performanc
Fig. 1. Hypothesized conceptual model

2.2.1 Relationships between | Pand SSCM

Institutional theory studies different types of gseres (economic, social, and
political) and the effects of these pressures omagament practices. Oliver
(1991)argued that the influence of IP on organmeti behavior is mainly
characterized by the restraint and rationality tbeganizations show toward and
receive from the outside world, as well as the idetsdemands to which the
organization can respond. Obviously, IP (and spectdmponents CP, NP, and MP)
can serve as an important driving factor of firnp@y chain management practices,
as any firm must contend with institutional factorghe practice of firm management.
In order to meet the requirements of regulatorsysuamers, and the public, an
increasing number of firms have integrated suskdng@roducts and services for
consumers (Hoejmose et al., 2012; Vezzoli et &l1,22. Government policies, laws,
and regulations can have positive impacts on SSOMdn et al., 2007; Zhu et al.,
2005). Additionally, policy documents issued by fgomvernmental organizations
(such as the Industry Association, the China Emvitental Science Society, etc.) can
also stimulate firms to meet their social respafsds (Ahi and Searcy, 2013; Phan
and Baird, 2015). Gualandris et al.(2014) and Dukewl.(2015) also found that
institutional pressure is an important factor shgdirm management strategy in Italy,
India and other regions.

Supply chain relationship management (SCRM) andaswable supply chain
design(SSCD) are the two most important links m phactice of SSCM (Kuik et al.,



2011; Miocevic and Biljana, 2012). Walker & Jon@912)found that supply chain
relationship affects SSCM and SCRM, and improvihi trelationship requires a
stable and long-term relationship between the apstrand downstream partners.
SSCD is based on economic, environmental, and Istators and is an effective
combination of suppliers, producers, and distrimit&SCD not only determines the
structure and efficiency of the supply chain, blgoadetermines supply chain
flexibility (Gimenez and Sierra, 2013). For an eedustrial park, the integration of
material and energy resources in the park dependberelationships between the
members of the park, which highlights the importaotle of supply chain
management. The design of the whole cycle cha@noéco-industrial park is based
on the creation of an industrial symbiosis netwarld the exchange of products
among firms, and a sustainable supply chain mayl neebe complex in order to
achieve efficiency. Here, we studied the SSCM &atw of firms and the effects of IP
from two aspects: supply chain relationship managenfSCRM) and sustainable
supply chain design (SSCD). We started with thievahg hypotheses:

H1: IP is positively related to SCRM practicesiaik.

H2: IP is positively related to SSCD practicesiohs.

2.2.2 Relationships between SSCM and CEC

SSCM is the systematic coordination of core businpscesses across an
organization. Firms in the supply chain belong iftecent units and business nodes,
and each firm in each node shifts their own somabponsibility to their partners
through cooperation. Partnerships between upstr@adndownstream firms in the
supply chain improve the coordination of the supghain network, and control a
“bullwhip effect” in the entire network to satistite needs of customers (Kanji and
Wong, 1999)SCRM includes the control of information, risk, gmebfit distribution
(Dubey et al., 2015) to help the firm meet sustaiiitg targets such as reducing €O
emissions, improving resource utilization efficign@nd reducing waste. SCRM
includes supplier selection, technical progressl areeting customer expectations
through cooperation, and other aspects of managemenexample, the selection of
suppliers is based on choosing suppliers that chamewe environment and social
standards, and firms that use the suppliers wighhighest standards are more likely
to become industry leaders in waste treatment arndomnmental management (Zhu
and Geng, 2001). In an eco-industrial park, imprgvihe symbiotic correlation of
materials, energy, and information among firmsvwadahe formation of a coupled
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lateral and vertical closed loop symbiotic relasbip among firms. This supply chain
relationship among firms in an eco-industrial pakhe basis of SSCD, which is
green-target-oriented and encompasses a netwonkaotifacturing, green logistics,
and reverse logistics, in which each firm in théwoek node employs diversified
management behavior to improve product sustaimalf@u et al., 2015; Zhou et al.,
2016). Based on these parameters of supply chiatioreship management (SCRM),
we propose the following hypothesis:

H3: SCRM is positively related to SSCD.

In essence, SSCM is the strategy to achieve a dmlah internal ecological
efficiency. From the perspective of a circular emony, pollution is a sign of the
inefficient use of resources, and must be addrelsgedfirm if pollution results from
products or processes. At present, due to thegoglution and high carbon emissions
rates of Chinese firms overall, the cost of resesiris increasing. One strategy to
counter this trend and conserve resources is taeuscentives that are targeted to
improve pollution control and waste management with effect of encouraging
Chinese companies to strengthen their environmémgaldliness (Fabbe-Costes et al.,
2014). From SCRM to SSCD, and then end-of-pipdrreat, SSCM has the goals of
reduction, recycling, and reuse (Wu et al., 20Mhich, as described earlier,
coincides with the definition of circular economgpability. Studies have shown that
SCRM can play a decisive role in the successful lempntation of green
production/sustainable manufacturing in developadhtries (Miocevic and Biljana,
2012; Sjoerdsma and Weele, 201&)d Chinese manufacturers are also starting to
realize the benefits of SCRM (Wu and Wu, 2015; Zkowal., 2013). CEC includes
activities that achieve energy reduction, materatsl resources reuse, and waste
recycling, corresponding to reduction ability (Ansien, 2007; Zhu et al., 2005¢use
capability (Garcia and Pargament, 2015; Mohammedlgt 2015), and recycle
capability (Cucchiella et al., 2015; Zhao et al012). From the perspective of a
circular economy industrial chain, the selectiorswppliers that have the capability to
improve the ability of existing suppliers to prdtéice environment lead to improved
circular economy capability (Murphy and Poist, 2D0& sustainable supply chain
network design that consists of manufacturing, mtegistics, and reverse logistics is
an important way to achieve improved CEC (Sikd@f3 Stock, 1998; Xiong et al.,
2015). Given the importance of supply chain refstlip management (SCRM) and
sustainable supply chain design (SSCD) in susti@nabpply chain management
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(SSCM) practices and circular economy capabilitiEQJ, we propose the following
hypotheses:

H4: SCRM is positively related to CEC of firms.

H5: SSCD is positively related to CEC of firms.

2.2.3 Moderation Effect of IP

IP is widely used in the study of adaptability addfusion effects of
organizational behavior practices (Boutinot and N&matin, 2013).Sustainable
supply chain design and operation are inseparabla the environmental system
standards (Dubey et al., 201B).the case of corporate management, it is paaitul
important to determine the relationship between MS@nd economic and
environmental performance. Environmental presssrelaced on firms by market
competition, cultural trends in eco-friendlinessgdl regulations, and green supply
practices (Gimenez and Sierra, 2013). Firms aredutg consider the sustainability of
the processing, packing, transportation, and copsom of their products and
services to meet the guidelines of eco-friendlin@® circular economy and the
supply chain also must comply with the national immmental policy, placing
additional pressure on the firm. The higher thetiig more likely a firm is to
undertake green procurement and waste recyclingig®l(Zhu et al., 2010). Supply
chain management in a circular economy not onlydes on customer needs, but also
emphasizes the 3R principles of reduction, reusk ranycle for each node in the
supply chain. On this basis, we further revieweslrlated literature. Simpson (2012)
found that as the European law on recycling waseneffective, and other countries
in the world followed the European example and begaprioritize waste reduction.
Wu et al.(2012) studied Taiwan's textile indusaigd found that IP in the internal
driving factors had a moderating impact on the enptntation of GSCMsimilarly,
Dubey et al.(2015)used data from questionnairespteted by 174 rubber companies
in India to empirically analyze the effects of dopressure, regulating pressure, and
mimetic pressure. They found that IP had a sigaifily positive moderating effect on
the relationship between the management of the lisuppelationship and
environmental performance.

Given the above theoretical derivation and evidefrioen the literature, we
propose that the IP on a firm will enhance theadfef SCRM and SSCD on the CEC.
In other words, IP exerts moderating effects. Itrportant to point out that the test of
a moderating effect of IP is different from hypatisel and hypothesis 2. This asks
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whether IP will encourage firms to increase focus sustainable environmental
performance resulting from supply chain managemidotvever, hypothesis 1 and
hypothesis 2 are designed to address whether IReidriving factor of SSCM,
including SCRM and SSCD. Obviously, there are $iggmt differences in these two
guestions. Therefore, based on the above discuss®mpropose the following
hypotheses of the moderating effects of institwtlgoressure (IP) on the impacts of
supply chain relationship management (SCRM) antbswable supply chain design
(SSCD) on circular economy capability (CEC):

H6: IP has a moderation effect on the relationdgtween SCRM and CEC.

H7: IP has a moderation effect on the relationdgtween SSCD and CEC

Institutional factors have been introduced to eooieostudy and used to
establish a set of analysis frameworks based oasideich asinstitution-conduct
(selected)-economic and social resulisrms exist in a social network, in which the
institutional environment impacts their behavioitiWhe influence of this effect, all
organizations in that network will eventually conye on structure and morphology
(DiMaggio and Powell, 1983). We next focus on tlecdssion of the three kinds of
IPs categorized according to the definition of itnsibnal pressure used by Scott &
Richard(1987) and discuss their moderation effenisthe relationship between
SCRM and CEC and the relationship between SSCDIC&L

Coercive pressure (CP) comes from other organizstiand sociocultural
expectations, and is characterized by external@genvith the authority or coercive
power to influence the firm’s structure or behaviSpecifically for park firms, CP
might include laws of organizations with legal aarity or similar organizations that
seek to improve green production practices, orratbgulations and policies (Zhu et
al., 2013). Examples of organization guidelined ttwuld contribute to this kind of
pressure would be thEenergy Conservation Law of the People’s Republi€bina
and the Circular Economy Promotion Law of the People’s &gz of China
Organizations are embedded in the political envitent, and the authority and the
punishment system of the laws and regulations cogepliance by the firms to follow
existing governmental guidelines when carrying 88CM. Thus, the next research
hypotheses about CP are as follows:

H6a: CP has a positive moderation effect on thatrehship between SCRM and
CEC.

H7a: CP has a positive moderation effect on thatrehship between SSCD and
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CEC.

Normative pressure (NP) is the result of the pnesefithe specialization process,
and is characterized by the firm’s goals to practeertain norms and values.
Specifically for park firms, the NP they encountdren carrying out SSCM refers to
the constraints set by the norms, standards, ampkcetions of the external
stakeholders for green production behavior (Gualarathd Kalchschmidt, 2014). The
recessive characteristics of NP hinder its ides@tfon, but would include industry
standards of the media and non-profit organizafiomsd the expectations of
customers for corporate social responsibility. Heve focus on the environmental
awareness of customers and their partiality foegrand eco-friendly products in the
promotion of sustainable supply chain practice.sTduggests the hypotheses of the
effect of normative pressure (NP):

H6b: NP has a positive moderation effect on thatrehship between SCRM and
CEC.

H7b: NP has a positive moderation effect on thatrehship between SSCD and
CEC.

Different from CP and NP, mimetic pressure (MP) slo®t comes from an
external organization, but describes organizatiamal individual cognition under the
influence of the social environment. MP, also knagri‘cognitive pressure,” is a kind
of internal pressure or psychological pressure ihaharacterized by simulation and
internal benchmarking of the most favorable firmshe same industry (Munir, 2002).
For park firms’ SSCM practices, when the firm lackkar goals or shows
environmental uncertainties (such as demand umesftasupply uncertainty, or
technology uncertainty), the management team besonuge inclined to emulate the
behavior of successful firms in the industry thatve as benchmarks (Dubey et al.,
2015).Accordingly, each firm’s supply chain managemergcgices and sustainable
supply chain design gradually converge. MP is nyareflected in the imitation of
green innovations among competitors and corporaeagement’s imperative to
assume social responsibility for the competitMte posited the following hypotheses
testing the moderation effects of mimetic presgitie):

H6c: MP has a positive moderation effect on thatrehship between SCRM
and CEC.

H7c: MP has a positive moderation effect on thatrehship between SSCD and
CEC.
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3. Research Design

In order to test the conceptual model, we adopargelscale questionnaire
survey administered to eco-industrial park firm<Cinina. This section describes the
process of questionnaire design, data collectiothoaks, sample characteristics, and

non-response bias test results.

3.1 Questionnaire Design

In order to ensure reliability and validity, we mewed the literature on
institutional pressure (IP), sustainable supply ichmanagement (SSCM), and
circular economy with special focus on the scates ey indicators used in previous
studies prior to the design of our questionnairs. shown in Table Al, the core
content of the questionnaire has been consolidatecthree sections (not including
the participants’ background information). Sectibmcludes questions on indicators
of IP, covering legal, customer-related, competigdated, business executive-related,
and social identity pressure. This section had rsetems and is divided into three
dimensions. Section 2 has sixteen items in tataluding questions on indicators of
supply chain relationship management (SCRM) antbswable supply chain design
(SSCD). Section 3 has ten items including questamnsgircular economy capability
(CEC). Respondents were asked to provide ratings fore-point Likert scale (where

1="strongly disagree”, and 5="strongly agree”).
3.2 Data Collection

The sample data was limited to firms in eco-indakparks. In order to ensure
sufficient representativeness of the sample, wenimaselected parks that were
included in the “National Eco-Industrial Demonstvat Park” list (85 eco-industrial
parks in the whole country) as the targets fordimeey. Additionally, we considered
the features of the geographical distribution e thdustrial parks and incorporated
representative industrial parks of each region theooverall sampling frame. During
the survey, we encountered many problems in tefmaproaching the firms, so we
mainly selected parks that we had contact withttiersampling. As a result, our data
was collected from the following target parlkdinhang Economic & Technological
Development Zon€Shanghai),Changzhou Zhonglou Economic Development Zone
(Jiangsu), Urumqgi Economic & Technological Development Zof(¥injiang),
Eco-industrial park of DongguanGuangdong),Shenyang High-tech Industrial

15



Development ZonélLiaoning), Changsha Economic & Technological Development
Zone (Hunan), Zhuzhou High-tech Industrial Development Zo(t¢unan), and
Guiyang Economic & Technological Development Z{@eizhou). In order to ensure
the representativeness of the samples, we onlgdssoe questionnaire to each firm
in the park.

From May to September, 2015, we used a combinatigraper questionnaires
and e-mail to distribute questionnaires mainly tigio the help of our alumni and
friends, and provided a gift for each participa@icerall, 620 questionnaires were
distributed andve received 435 questionnaires back (response o&ti®).16%).0f
the returned questionnaires, 72 were invalid (nyadhie to the following reasons: a.
answers that did not fit the requested formatnbomplete, as too many questions on
the questionnaire were unanswered; c. all answarked similarly indicating that the
guestions were not read properly). After removathef invalid responses, there were
363 valid questionnaires. Thus, the effective raspaatio was actually 58.55% and
the basic statistical characteristics of the sanapée listed in Table 1. Though the
response ratio was lower than we would have likeelsample size was far more than
200 (and the number of respondents was nearlytifives the number of items), so it
fits well with the requirement for a medium-scaleaimple(Kaplan and Ferguson,
1999).The sample was sulfficient to test our research tgses, and our empirical

analysis results should reliable.

Tab.1
Statistical characteristics of the sample data
Proportion Proportion
Category Number Category Number
(%) (%)
Firm property: Industry:
State-owned 102 28.1 Industrial machinery/equipment 34 9.9
Private 91 25.1 Instruments and related products 35 9.6
Foreign-owned/joint-ventured 15g 53.5 Rubber and plastic products 38 105
Others 12 3.3 Transportation equipment 12 3.3
Position of respondent: Chemical products 20 5.5
President/General Manager 64 17.6 Fabricated rpegducts 9 2.5
Vice President/Deputy General
Manager 40 11 Appliances 22 6.1
Manager/Supervisor 196 64 Electronic/electric equipment g3 25.6
Others (eg. department heads) g3 17.4 Automobiles or auto parts 24 6.6

16



Time period that the firm has focused on environtaen

protection issues: Furniture and fixtures 18 5.0
<1 year 26 7.2 Others 56 154
2~5 years 176 48.5 ISO certification:

6~10 years 102 28.1 1ISO9000 320 88.2
11~15years 22 6.1 1ISO14000 243 66.9
>15years 37 10.2

3.3 Non-response Bias Test

Non-response bias refers to difference betweertaegpondents who did or did
not choose to participate in a survey, and is tlegomsource of sampling errors.
Non-response bias testing is an effective way sftigng the generalizability of study
outcomes. In some cases, however, it is almost ssiple to acquire information
from non-respondents. To account for non-respornag barlier researchers Chen &
Paulra (2004proposed an approach that compares the responsemrigfand late
waves of returned surveys. Here, the first onedtir responses (121) and the last
one-third of responses (121) were selected and awdpwith a Chi-square test
(indices such as Pearsdn DOF, P-value) to determine if there were diffees
between the earlier and later responses. The segdlicated no statistical difference
between early and late responses, at the 95% eorakdlevel (results are shown in
the appendix). We thus concluded that non-respbiasewas not an issue.

4. Data Analysis

This study employs two statistical analysis sofevarograms (SPSS19.0 and
AMOS22.0) to analyze our survey data. The datayaigincludes two aspects: 1)
reliability and validity of the scale, tested withliability analysis, validity analysis,
exploratory factor analysis, and confirmatory factmalysis; 2) hypothesis test,
accomplished primarily through structural equatiamdeling and hierarchical

regression analysis.
4.1 Reliability Test

Reliability is a reflection of the consistency taslity of scale measuring results

(i.e., data). This study utilized the Cronbach’pld coefficient as a scale reliability
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index (using SPSS19.0 software). As shown in Tahlehe Cronbach’s Alpha
coefficient is 0.955 after standardization, confirgnthat our scales are reliable. In
terms of internal consistency, the scale compasbability (SCR) values are all
above 0.7. Thus, the scales used in this studgudfieiently reliable for our analysis.
The circular economy capability (CEC) dimension Hasen innovatively
explored in this study. We conduct a further exgiory factor analysis on the
sub-dimensions of the questionnaire using princgahponent analysis (KMO =
0.886 > 0.7; Bartlett sphericity test P value =00.6& 0.001). Factor loading values of
maximum variance (varimax) after rotation are showifable 2. Exploratory factor
analysis (EFA) can be used to separate the cir@danomy capability (CEC) into
three dimensions: reduction, reuse, and recyclalibes. Similarly, the factor

loading of other dimensions can also be obtained.

Tab. 2
Scaleréliability and validity test
Dimensions Sub- dimensions Code M ean SD. Factor loading
Coercive pressure (CP) & 3.02 1.068 0.809
Alpha=0.827, CcpP2 3.13 1.033 0.835
SCR=0.8609,AVE=0.6736
1P CP3 3.64 0.951 0.818
Alpha=0.818 Normative pressure (NP) NP1 378 0.957 0.794
SCR=0.9394 i, NP2 4.14 0.952
SCR=0.7996,AVE=0.6663 : ' 0.838
AVE=0.6892 —
Mimetic pressure (MP) MP1 384 0.858 0.857
Alpha=0.716,
SCR=0.8475AVE=0.7353  MP? 4.07 1.003 0.858
SRM1 3.65 0.964 0.851
SRM2 3.69 0.878 0.816
Alpha=0.903,
SRM3 3.64 0.988 0.836
SCRM SCR=0.9290,
AVE=0.6858 SRM4 3.43 1.053 0.810
SRM5 3.59 0.977 0.833
SRM6 3.54 1.041 0.822
SSCD1 3.55 1.054 0.805
Alpha=0.905
SSCD2 3.91 0.860 0.819
SSCD SCR=0.9624
AVE=0 7195 SSCD3 3.93 0.936 0.907
SSCD4 3.79 1.034 0.824
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SSCD5 3.94 0.871 0.864

SSCD6 3.96 0.864 0.833
SSCD7 3.65 0.924 0.872
SSCD8 3.75 0.940 0.823
SSCD9 3.91 0.928 0.872
SSCD10 3.84 0.983 0.858
CEC1 3.98 0.904 0.854
CEC2 4.18 0.790 0.837
CEC3 4.22 0.850 0.838
CEC4 3.77 0.973 0.851
Alpha=0.897
cec SCR=0.9601 CEC5 3.90 0.942 0.860
AVE=0.7067 CECS6 3.87 0.970 0.783
CECY 3.88 0.938 0.859
CEC8 3.58 0.995 0.812
CEC9 3.66 1.054 0.840
CEC10 3.65 1.169 0.869

4.2 Validity Test

We test content validity, convergence validity, ahsicriminant validity for the
scales. Content validity is sufficient as the measent items are available in the
literature. Before setting a final scale, we invétgholars and experts in ecological
industry management to conduct a semi-structuréehvilew, and we revise partial
content and several items of the scale accordintpdm suggestion and advice. As
shown in Table 2, the factor loading of each itemsvbetween 0.783 and 0.907,
significant at the 0.001 level, confirmatory factamalysis (CFA) can be used and
each latent variable’ average variance extract&tEjAralues were between 0.6663
and 0.7353 (AVEO0.5); on the whole, the scales in various dimerssisimow high
convergence validity. As presented in Table 3,tredato the AVE square root, the
correlations between institutional pressure (IReg¢lsub-dimensions including CP, NP,
and MP), sustainable supply chain design (SSCDpplguchain relationship

management (SCRM) and circular economy capabil@£Q) are small, further
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indicating favorable discriminant validity betwedimensions.

Tab. 3
Correlation coefficient and AVE squar e root
ltems 1 2 3 4 5 6
CP (1) 0.8207
NP (2) 0.180 0.8163
MP (3) 0.439 0.203" 0.8575
SSCD (4) 0.217 0.117" 0.407" 0.8547
SCRM (5) 0.22% 0.126” 0.369" 0.419" 0.8281
CEC (6) 0.151 0.096" 0.232" 0.296 0.260" 0.8407

Note: the diagonal shows the AVE square root and:tirelation is under the diagonap<0.05,

** p<0.01, *** p<0.001.

4.3 Hypothesis Test

In order to further validate our research hypoteessing SEM, we use
AMOS22.0 to test our model. The results sh@Adf is less than 4 (3.571); RMSEA is
less than 0.08 (0.074); and NFI (0.950), RFI (0)91M (0.907), TLI (0.978) and CFI
(0.905) were all greater than 0.9. All indexes el@se to corresponding standard
values (Hu and Bentler, 1999%¢onfirming favorable structural model fitting.
Estimated using SEM, the results of testing oue fiypotheses are shown in Table 4.
The standardized path coefficients evaluating theact of IP on SCRM and SSCD
are 0.604 and 0.360, respectively. Both are sicgmfi at the 0.001 level, indicating
that IP has significant positive effects on SSCNhisTsupports H1 and H2. The
standardization pattoefficient of the impact of SCRM on SSCD is 0.638].001),
showing significant positive influence and suppagtiH3. The path coefficients of

impact on CEC from SCRM and SSCD are 0.409 and8Qr&gpectively, supporting

H4 and H5.

Tab. 4

Path coefficient of SEM and hypothesistest results

Hypothesis Standardized coefficients  S.E. C.R. Sdpp/rejected
H1:IP—SCRM 0.604" 0.069 8.736 Supported
H2:IP—SSCD 0.360° 0.060 5.996 Supported
H3:SCRM-SSCD  0.615° 0.066 9.362 Supported
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H4:SCRM—-CEC  0.408" 0.059 6.888 Supported
H5:SSCD-CEC 0.178" 0.049 3.645 Supported

Note: IP, which consists of CP, NP, and MP, heremtesting H1 and H2, is treated as a single
variable. *p<0.05, ** p<0.01, *** p<0.001.

In order to test H6 (H6a, H6b, and H6c) and H7 (H¥db, and H7c), we refer
to Wen (2005) to conduct a moderation effect tast adopt hierarchicakgression
analysisto test the hypothese$he first step is the regression of the dependent,
independent, and moderator variables. The secaql istthe regression of these
variables and the interaction term (independentalble*moderator variable). The
results are then used to determine if there is raogeration effect based on the
significance of changes in the tw&5 values and the interaction term’s coefficient.

As shown in Table 5, we individually test the madem effect of CP, NP, and
MP, on SCRM and CEC. The results show that botha@® NP play significant
negative moderating roles; the interaction ternSGP{SCRM and NP*SCRM)
standardization coefficients are -0.644 (P<0.01d ah445 (P<0.05), respectively,
and R changed AR?) significantly, supporting H6a and H6b. Interegtin CP and
NP actually weaken the positive influence of SCRMQEC. A moderating effect of
MP has not been detected, as the coefficient (3).8%interactive item (MP*SCRM)
and change in RAR?=0.003) was not significant, rejecting H6c. Thugdthesis H6
has not been fully supported.

Tab. 5

| P moderation effect test for SCRM and CEC

IP=CP IP=NP IP=MP

Step 1:

P 0.106 0.137 0.102" 0.125 0.181"  0.039"
SCRM 0.545 0.636 0.540" 0.630°  0.475  0.039"
R? 0.474 0.471 0.488

Step 2:

IP 0.447" 0.580" 0.305 0.375 0.346°  0.118"
SCRM 0.835 0.975" 0.781" 0.911"  0.666°  0.135"
IPxSCRM -0.094 -0.644 -0.061 -0.445 -0.050 -0.373
R? 0.488" 0.476 0.491

AR? 0.013 0.005 0.003

Note: The dependent variable is the circular ecgnoapability (CEC). The second (not the first)
column is the standardized coefficient. Significaricp<0.05, ** p<0.01, *** p<0.001.
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Table 6 details the moderating effect testing psecef the three types of IP
between SSCD and CEC. The results show that thesratinlg effect of CP has not
been verified in this study. The coefficient (-0742f interaction item (CP*SSCD)
and theAR? change (0.004) are not significant, rejecting Hiawever, the negative
moderating effects of NP and MP has been confirmsdhe standardized coefficients
of interactive items (NP*SSCD and MP*SSCD) are 90.4P <0.05) and -0.511
(P<0.05) respectively, and*Ras changed significantly, supporting H7b and Hve.
have also observed an interesting phenomenon vfeed MP weaken the positive
influence of SSCD on CEC. All in all, H7 has nothdully supported.

Tab. 6
| P moderation effect test for SSCD and CEC

IP=CP IP=NP IP=MP
Step &
IP 0.020 0.025 0.011 0.013 0.097 0.036
SSCD 0.758 0.757" 0.762" 0.761" 0.701" 0.700"
R? 0.589 0.589* 0.597*
Step 2
IP 0.272 0.353 0.266 0.327 0.345 0.405
SSCD 0.938 0.937" 1.016”" 1.015" 0.975" 0.974"
IPxSSCD  -0.064 -0.437 -0.069 -0.491 -0.072 -0.511
R 0.593 0.594 0.603
AR? 0.004 0.006 0.006

Note: As in Table 5, the dependent variable iscih&ilar economy capability and the second (not
the first) column is the standardized coeffici&ignificance: *p<0.05, ** p<0.01, *** p<0.001.

The results of our hypothesis tests are detaildélgare 2. Overall, H1, H2, H3,
H4, and H5 have been supported, but IP’s moderati@ct hypotheses (H6 and H7)
have not been fully supported; we have observeatiegmoderating effects (H6b
and H7b) of NP on the relationship between SSCMGIEQ.
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Fig. 2. Theresults of hypothesistesting

5. Discussion

This paper explores the effect of IP on SSCM pecactand the relationship
between SSCM and performance of a circular econdiithough not all of the
individual hypotheses are supported, the constrsietsd together reasonably well,
grounded on the good fit of the structural moded #ime statistical support for the
majority of the hypotheses. However, the detailedcmanisms underlying the
empirical results require further analysis to ¢lathe relationship among IP, SSCM,

and CEC for eco-industrial park firms.

5.11Pand SSCM Practices

Our empirical results showed that IP, which inceid&P, NP, and MP, has a
significant positive effect on SCRM3£0.604, sig. at the 0.001 level) and SSCD
(p=0.360, sig. at the 0.001 level) of eco-industpatk firms. This means that laws
and regulations, constraints and pressure from gowernment organizations,
cooperation with suppliers, customer satisfactaorg other factors all contribute to IP
and promote firm’s capability to improve its SSCobnsistent with previous studies
of non-eco-industrial park firms(Walker and Jor@®12; Zhu et al., 2005). SSCM is
a complex, comprehensive and dynamic cross systegineering (Gimenez and
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Sierra, 2013). The SSCM practices of manufactulinmgs must balance external and
internal pressures and challenges and also meesdbial responsibility of the
external organization to achieve financial perfonocea(Walker et al., 2012%imilarly,
firms in an eco-industrial park exist in an indibnal environment that controls its
behavior and therefore, its performance. The ustihal environment can promote
eco-industrial park firm's SSCM due to pressure mfrathe government,
non-governmental organizations, suppliers and oawsts. Customers can directly
pressure eco-industrial park firm to fulfill socralsponsibilities. This finding is also
supported by previous research (Zhu et al., 20A8ditionally, in the common
pursuit of green supply chain network or sustai@ahipply chain network design,
SSCM practice for park firms should consider thenadyic characteristics of the
external environment in combination with applical®@vironmental protection
measures and relevant laws or regulations.

On the other hand, SCRM shows a positive impac8€Dwith standardized
coefficientsp = 0.615 (sig. at the 0.001level). This indicatieat tcooperating with
suppliers that offer environmental and social biénefthe basis of SSCD and allows
the provision of green products or services toamsts. These results are consistent
with the findings of Dubey et al.(2015). We therefore suggest that firims
eco-industrial parks should positively apply enmimeental laws and regulations to the
development and management of supply chain rekttips, and select suppliers and
vendors that also strive for outstanding environt@erprotection and social
performance. In the design of sustainable supphincht is necessary to integrate
environmental considerations and stakeholder dememad product development and
production process design, and to reduce the impacthe natural environment
throughout the entire life cycle.

5.2 SSCM Practicesand CEC Perfor mance

As the empirical results show (see Table 4), th€SPractices, which include
SCRM (3=0.409, sig. at the 0.001 level) and SSEBQ178, sig. at the 0.001 level),
are positively and significantly associated with@H his indicates that in response to
the increasing environmental pressure, SCRM andC58@ important ways that
eco-industrial park firms can integrate and allecagsources, and improve overall
environmental performance. SSCM is a vital antestdéfecting the eco-industrial
park firms’ CEC. An eco-industrial park is an inthied symbiosis combination that
shares resources and exchanges products, and todifesrent factories or firms by
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transferring material or energy (Tian et al., 20I@)e original intention of building
eco-industrial parks is to construct a circularrepuy industrial chain at the park
level. This essentially consistent with SSCM in {harsuit of economic benefits
combined with a reduction of resource consumptiod waste emissions through a
closed-loop flow between matter and energy. SSCMnhines sustainable
development and supply chain management. It regjtive strategic integration of a
firm’s economic, environmental and social objedivand considers the long-term
economic benefit of the firm and the entire supgigin by system coordination of all
aspects of the organization.

From the comparisonye believe that SCRM shows a more significant paesit
impact on CEC than does SSCD. Consistent with Zledrag.(2015), eco-industrial
park firms can be divided into producers, consunsgsondary consumers, and so on.
There is a kind of ecological relationship amongsthfirms and the firms connected
with upstream and downstream firms have a moreifgignt effect on the circular
economy, so that the performance of each conndictadcontributes to the overall
CEC. Accordingly, to enhance the CEC of eco-indalstparks, each firm must
consider environmental protection for the whole pypchain system, but SSCD
depends on the upstream and downstream industrdhbmlism and symbiotic
relationship of firms. This conclusion not only exyls the application of institutional
theory to supply chain management research, batfillsthe current research gap in
the existing literature (Dubey et al., 2015; Wallkerd Jones, 2012) that limits the
research object to a single industry.

Additionally, this study has an interesting findinGP, NP, and MP show
different degrees of negative moderation effectshenrelationship between SSCM
and CEC. Among them, CP and NP have significantreaghtive moderation effects
on the relationship between SCRM and CEC; howewérdoes not shown that kind
of moderation affect (see Table 5).

Furthermore, NP and MP have significant and negatioderation effect on the
relationship between SSCD and CEC; however, CP do¢sshow that kind of
moderation effect (see Tab&®). These results are unexpected, and are contary
Dubey’s (2015) empirical results based on a germrsiness sample. It suggests that
compared with general firms, eco-industrial parng have special characteristics,
and the government and other organizations shouldrogriately shape the
institutional environment to promote their practafesustainable supply chain.
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6. Conclusionsand Implication

This paper focuses on eco-industrial park firms asés institutional theory to
discuss the CEC of firms from the perspective sfistainable supply chain.

We have assessed a comprehensive “InstitutionakBre— Sustainable Supply
Chain Management— Circular Economy Capability” model using Structura
Equation Modeling taeveal the influencing mechanism of SSCM practicesthe
establishment and improvement of circular economapyability. This study not only
enhances our understanding and awareness of aid&asupply chain practices and
eco-industrial park firms, but also provides valeaimformation to guide future

academic research and eco industrial park opegation

6.1 Contributions

This study makes a significant contribution to anng research that relates
sustainable practices along the supply chain tc@mwental performance.

1) This paper provides empirical support that, unélerihfluence of IP, SSCM
can improve the circular economy performance oéewmrindustrial park. In contrast
to Large & Gimenez (2011Pubey et al.(2015and others who considered general
firms or firms in a single industry as the reseanblfect, the research object of this
paper is the set of eco-industrial park firms. Aiddially, compared with Wolf2014),
Gualandris & Kalchschmidt (2014), Ortas et al.(20a4d others who studied the
driving factors of SSCM from the perspective ofkstaolder pressure, customer
pressure, and the social responsibility of the dirthis paper incorporated IP into the
external environment system faced by SSCM.

2) We have applied the concept of organization abtlitythe field of circular
economy in eco-industrial park firms, and attemptedevelop an index to measure
CEC from three dimensions: reduction capabilityisee capability, and recycling
capability. Compared with previous literature (.ebgibey et al., 2015; Gimenez and
Sierra, 2013; Qu et al., 2015) that used finanarad environmental performance to
evaluate the performance of SSCM practice, greealymtion practices within a
circular economy require comprehensive considaratib environmental, financial,
and social performance factors. As an assessmagn,iiCEC prevents dependence on
“environmental performance” when evaluating gremdpction practices (Emilie and
Valérie, 2014; Wolf, 2014).

This research also furthers the study of SSCM pmecand can guide
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eco-industrial park firms in efforts to developiacalar economy.

(1) For firms located in an eco-industrial parkjstimportant to consider the
significant importance of IP due to climate chamgel other environmental factors.
During this time of continuous deterioration of tBarth’s environment, increasingly
severe resource shortages, and growing public mswess of environmental
protection, consumers now expect greener products services and increasing
regulation of environment-related behavior. Ecodstdal park firms should actively
participate in the “producer-consumer-decompositioecycling network and be
aware of (and comply with) their external instituial environment. The cleaner
production practices should be consistent withetkternal system environment.

(2) Sustainable supply chains improve CEC and shbalintegrated into firms
and evaluated for their efficiency. In order to noye CEC, firms should select
suppliers that consistently demonstrate eco-frigndehavior. There are also
environmental considerations for supply chain desigcluding material flow and
energy efficiency of connecting different firmsjoaling formation of an industrial
symbiotic resource sharing and waste product exgghagstem. The ultimate goal is a
closed-loop material cycle that allows multi-levehergy utilization and the
elimination of waste.

6.2 Limitations and Future Directions

As with any research, this study has some limitetid-irst, our sample data is
limited. This study obtained 363 valid samples,ufident number for empirical
analysis. However, there are three types of ecosin@l parks in China: industrial,
comprehensive, and venous industry. We did notlglelistinguish the park types of
the firms we surveyed, so the universality of agearch conclusions will need to be
further verified. Second, there are limitationshatihe scales and metrics. In this study
SSCM scales are relatively mature and CEC scaéequate new. However, MP items
(see IP scales), whose main focus is to investigatporate executiveshdividual
cognitive change and their social identity but tmtreflect the level of corporate’s
sensitivity to competitors’ behavior, still needther revision. Additionally, we only
surveyed one manager in each firm, so the answigtst mot reflect the real situation
of the firm, and a broader survey might be requfcedmproving accuracy. Moreover,
we were not able to avoid the contingency of tineenpdata when conducting our
survey. Therefore, the robustness and generalithede conclusions depend on the
sample’s ability to provide sustained attentiomhi® study.

27



These limitations and shortcomings provide oppaties and directions for
further research. First, future studies could subdi the eco-industrial parks into
three types, and perform a comparative analys&S$EM and CEC for the three-type
of parks. Simultaneously, data can be collecteohfother countries to further validate
the research hypotheses and conclusions of thdy,sta that a more holistic view can
be achieved. Second, to avoid contingency of pada&t& and increase the robustness
of the research conclusions, future research iganterd to collect panel data by
continuous focus on the particular samples. More@reeffective measurement scale
of SSCM'’s sustainability performance requires fartbptimization and improvement.
A comprehensive scale that integrates social, enan@nd environmental factors
remains to be developed.
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Appendix

Tab. Al
M easurement |tems and References
Constructs Code Item description Reference
CP1 Laws and regulations have provided guidance tlier firm on
environmental protection and green production
CP2 China has penalties on environmental damage ast® wf resources
in the firm ) .
] , o Simpson (2012), Liu et
CP3 The environmental protection department moniemgironmental
pollution situation of firms strictly on a regulbasis al.(2010),  DiMaggio
P NP1 Management principles responsible for the $a@cid environmental and Powell (1983),
consciousness of firms are very highly regardedusfomers Dubey et al.(2015)Li
NP2 Customers are more willing to cooperate witmdinvho show strong .
) - and Ye (2011), Munir
social responsibility
MP1 Corporate management advocates green produatidnsustainable (2002)
development
MP2 Companies follow the laws and regulations of enwvimental
protection during production and business operation
SCRM1 There have been reviews on environmental perforsamd social
performance of suppliers in recent years
The ability to provide environmentally friendly mhacts of suppliers . .
SCRM2 Gimenez and Sierra
has been assessed
SCRM3 Environmental and social performance of the pradaotvorkshop of (2013), Dubey et
SCRM suppliers have been audited al.(2015), Hoejmose et
SCRM4 The firm helps existing suppliers establish rulesl aegulations al.(2014), Walker and
related to environmental protection
. . . , Brammer (2012), Wolf
SCRM5 The firm cooperates with suppliers technicalty reduce the
environmental impact of product production and comgtion (2014)
SCRM6 The firm forecasts and solves problems relativinéoimplementation
of sustainable development in cooperation with §app
SSCD1 Clean energy such as solar or wind is used duriradymtion
processes
SSCD2 Environmentally friendly production technology arngroduction
processes are emphasized
i , , , Ageron et al.(2012),
SSCD3 The firm attaches great importance to enviesraily friendly
SSCD product design (such as green design, produatyifte analysis, etc.) Bag (2014), Murphy
sscpa The firm sells waste and used materials to otiersfi and Poist (2003), Stock
SSCD5 The firm optimizes logistics facility location teduce the demand for(1998)
logistics
sscpe Efficient modes of transportation between logistasilities are used
SSCD7  The development and implementation of ruled @gulations in
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environmental protection are evaluated when selgaiealers

The firm considers its ability to provide envirormtally conscious

SSCD8
products and packaging when selecting dealers

SSCD9 The firm designs/optimizes ways to recycle wastéenels and spare
parts

SSCD10 A waste product recycling, classification, and @ssing center is

established

CEC1 The firm is devoted to reducing the unit produchuon input

CEC2 The firm is devoted to reducing the consumptionagf materials and

energy
CEC3 The firm initiatively enhances the energy efficignof production
equipment

Zhu et al.(2005),Unob

et al.(2007), Lee et
al.(2007),French  and
LaForge (2006)

CEC4 Product packaging materials are used repeatedly
CEC CeEcs  Equipment cleaning materials are used repeatedly

CEC6 Leftover material is used repeatedly to manufaocttiner products

CEC7 Waste produced in the manufacturing procesxisled

CEC8 Waste products from consumers is recycled

CEC9 Recycling waste and garbage is reprocessed

CEC10 Waste and garbage is used after reprocessimgahufacture new

products

Tab.A2
Chi-squaretest resultsfor no-response bias
Code Pearsqﬁ DF P-value
CP1 13.869 8 0.085
CP2 18.375 8 0.109
CP3 7.465 8 0.487
NP1 6.566 8 0.584
NP2 7.363 8 0.498
MP1 3.167 8 0.923
MP2 2.625 8 0.956
SCRM1 17.237 8 0.280
SCRM2 18.593 8 0.378
SCRM3 20.573 8 0.180
SCRM4 13.081 8 0.303
SCRM5 12.742 8 0.106
SCRM6 12.596 8 0.263
SSCD1 15.359 8 0.101
SSCD2 6.979 8 0.559
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SSCD 6.980 8 0.350
SSCD4 5.428 8 0.711
SSCD5 11.912 8 0.207
SSCD6 10.426 0.306
SSCD7 13.075 0.109
SSCD8 13.228 8 0.093
SSCD9 13.653 8 0.083
SSCD10 14.299 8 0.074
CEC1 11.627 8 0.169
CEC2 10.017 8 0.264
CEC3 4.822 8 0.776
CEC4 7.981 8 0.301
CEC5 15.255 8 0.123
CEC6 8.863 8 0.354
CEC7 13.700 8 0.090
CECS8 6.197 8 0.317
CEC9 7.708 8 0.201
CEC10 13.578 8 0.095
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