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Abstract. Environmental problems make green supply chain gemant become a new
enterprise strategic management mode. At the sanee Whether the implementation of
green supply chain management can improve perfarenhas been widely concerned by
the academics, so it is particularly important karify the relationship between green
supply chain management and performance. This fiageuses bibliometric to summary
the hot issues between green supply chain managemdrperformance. Secondly, the
relationship and internal mechanism between gragplg chain management and
performance are sorted out based on 57 literatéieslly, the existing research on the
relationship between them is reviewed and prosgede as to provide theoretical
reference for further research.

Keywords: Green supply chain management; performance bibliometric analysis

1. Introduction

Under the background of green development, the etitign between environment and
resources has gradually become a key factor toigetite sustainable development of
national social economy. Countries are increasiaglgre of the inseparable relationship
between environmental resources and human suskinkdyelopment. As a modern
management mode that fully considers environmefaators, Green supply chain
management has attracted great attention fromrtiwdige and theory around the world. In
practice, some large international enterpriseshi@&P & G, Wal-Mart) have achieved
good economic and environmental benefits throughirtiplementation of green supply
chain management. In recent years, China ' s gmerhhas enacted a series of policies
and regulations to promote the pilot implementatibgreen supply chain management in
China on the basis of drawing lessons from forelgmelopment experience, prompting
enterprises to improve the level of green manufamuand accelerate the pace of
ecological civilization construction.

In theory, scholars discuss the impact of greenplsuphain management on
performance. Santos [1] has studied Brazilian maetufing and finds that green supply
chain management has a positive impact on econpetformance. However, some
researchers believe that the implementation ofrgseply chain management increases
operating costs and reduces economic performarjc&if and other scholars [3] have
found that there is no linear relationship betwdenimplementation of green supply chain
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management and economic performance. Existing nefsem the relationship between
green supply chain management and performance dtalseen consistent conclusions,
there may be the following reasons:

(1) The existing research results are not systealbticombed. Up to now, we have
not found a literature review on the relationshimzeen green supply chain management
and performance.

(2) The relationship between green supply chain agament and specific
performance categories is not distinguished. Thisting research lacks systematic
description and analysis of the specific perforneeautd the relationship between the green
supply chain management and performance.

(3) The mechanism between green supply chain mamageand performance has
not been discussed in depth. In the field of greepply chain management and
performance research, the existing research focolsethe evaluation of performance
results [4], ignoring the in-depth analysis of harwd when green supply chain management
affects performance.

In view of this, this paper adopts the method aftematic review to summary the
research hotspots of existing research with the dieCiteSpace analysis software. Besides,
we sort out and induct the relationship and medcmanibetween green supply chain
management and performance, and puts forward teetidin that can be extended and
expanded in future research.

2. Data sources and methodologies
The literature retrieval time range is from 1992@21. We select 1998 as the starting year,
because in this year Sarkis [5] first proposes ¢aen supply chain management is an
important strategic part of environmental protett@mmmercial behavior (ECBP), and
ANP method is used to establish the decision etialumodel of environmental protection
commercial behavior which includes green supplyrch@anagement. In addition, in order
to ensure the comprehensiveness, adequacy andofigesources, Chinese retrieval is
based on CNKI, Wan Fang and Wei Pu databases, mylsi retrieval is based on Web of
science, EBSCO / Host and Elsevier databases. Jdkimpply chain management and
environment,” “green products” and “green supplgiobhmanagemerit, “GSC,” “green
supply chain management,” “environment and supplirc management and green” as
Chinese and English search terms. Then we seaechitth, abstract and keywords
respectively. There are 16970 Chinese publicat{@éKl had 6859 publications, Wan
fang had 4698 publications, Wei Pu had 5413 putiding) and 15555 English publications
(Web of science had 6248 publications, EBSCO h&® blications, Elsevier had 6252
publications) reserved.

In order to ensure the consistency of researctctbgs and contents, the following
criteria should be met in depth screening of litemresources:

(1) For the initial retrieval results, duplicate litaree, literature with similar research
contents, significantly unrelated to research issuel other meanings that “GSCM”
may represent (non-green supply chain managemebtewation) between
Chinese and English databases should be excluded

(2) The literature classification catalogue is cona#ett on the economic and
management categories, excluding literature in other fields;

(3) The selected literature resources should be pw@dlish public and influential
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journals with strong professionalism, deleting mesearch items such as
dissertations, solicitation notices and conference results;

(4) The selected literature should involve the litematesources of empirical research
and theoretical research about the relationshiwdeat specific variables (namely,
the relationship between green supply chain managerand performance).
According to the above criteria, 57 valid data &#, including 10 Chinese
publications and 47 English publications.

3. Keywords co-occurrence analysis

Keywords can reflect the focus and subject strectifra paper. Keyword co-occurrence
analysis is to refine the main objectives and comtent of existing research results. We
select keyword analysis in CiteSpace to obtain kegveco-occurrence network diagram
(Figure 2).

corporate social responsibility

business parformance
competitive advantage
collaboration

sustainability perfarmance sustainability

environmental management

market performance

green human resource management pmpperaﬁonaf performance institutional pressure
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green supply ehain management
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green sourcing

green purchasing
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Figure 1: Research on the relationship between green suppin ecnanagement and
performance keywords co-occurrence network diagram

Combined with Figure 2 and according to the attebaharacteristics of high-
frequency keywords, the research on the relatipndldgtween green supply chain
management and performance can be divided inte tbagegories: the first category
includes five items, corporate social responsipilitstitutional pressure and cooperation
are relatively large among them. This category lve® the antecedent variables that
promote enterprises to implement green supply ch@inagement. The second category
contains seven items, among which environmental ag@ment, green supply chain
management and green procurement appear most fithguehis category reflects the
specific implementation process of green supplyrcheanagement. Combined with the
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essential attribute of sustainable developmentcanddination of economic development
strategic objectives are established in long-teegulation and control, as well as the
development mode of green supply chain managensestudied. The third category
contains eight items, the frequency of environmergarformance and financial
performance is higher among them, indicating thatirenmental performance and
financial performance are the focus of performaresults. This category reflects the
specific performance results generated by the imefgation of green supply chain
management.

Keyword co-occurrence analysis results show thedsoies of the existing research
about the relationship between green supply chamagement and performance. However,
this part of the analysis cannot present the meshmeaf action between green supply chain
management and performance, and the three categrauiamarized according to the
keyword collinear network do not necessarily futbflect the research status of the
relationship between them. In the following pant televant research on the relationship
between green supply chain management and perfoemaill be interpreted in detail
combined with specific literature resources.

4. Relationship between green supply chain managemeand performance

4.1. Concept and measurement index of green suppihain management

Different scholars put forward their own undersiagdof the concept of green supply

chain management. Based on the integration pergpezhu [3] defines the green supply
chain management as a modern management mode dkas rihe internal and external

environmental management of the supply chain aehigtimal coordination through the

close cooperation of enterprises and departmenthdnsupply chain. Based on the
perspective of multi-stage management, Khan [6]eles that green supply chain

management is based on the triple bottom line jmi@cwhich manages a series of green
practice activities, and pays attention to envirental and social aspects while obtaining
economic benefits. Sezen [24] believes that gregplg chain management includes
environmental thinking, product design, materiabqurement, manufacturing, product
delivery and product recovery activities in supgfain management.

Since the concept of green supply chain manageisent unified, scholars evaluate
green supply chain management from different dinogrss Choi [8] uses Zhu's definition
to divide green supply chain management into gmeaurement, internal environmental
management, ecological design, consumer coopelatidneverse logistics. Khan believes
that green supply chain management should includeeng procurement, green
manufacturing, ecological design, green distributiad consumer collaboration [6]. Sezen
[24] measures green supply chain management by sadeators: green procurement,
green manufacturing, green distribution, green agtlg, green market, internal
environmental management and investment recovery.

4.2. Research on the direct effect of green suppthain management on performance

1. Economic performance. Economic performance referthe efficiency of resource
allocation and utilization [6]. Green supply chair@nagement has a positive impact
on economic performance. Green procurement, gregmfacturing, eco-design and
consumer collaboration have a positive impact oonemic performance, but the
effect of green distribution is not obvious [6,8ome scholars believe that green
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supply chain management negatively affects econpmtiiormance, such as Azevedo
[2] finds that green procurement will increase ttest of enterprises and reduce
economic performance.

2. Financial performance. Financial performance refekghether the enterprise strategy
and its implementation are contributing to the Ifioperating performance [28]. Choi
[8] believes that green procurement, internal eminental management and eco-
design practice can improve corporate financiafggerance, among which green
procurement has the greatest impact. SimilarlyrY[pP] finds that green procurement
practice has a positive impact on financial perfamae through the study of China'’s
Changzhutan manufacturing enterprises.

3. Business performance. Business performance redfettset operating efficiency and
performance during a certain operating period [Abpas [10] finds that creating a
green atmosphere in restaurants and putting gepgpraent into restaurants are more
conducive to business performance. Khan [11] stugienufacturing in Pakistan and
finds that green manufacturing and eco-design jgesctcan improve business
performance, while the impact of green procurensenbusiness performance is not
significant.

4. Operational performance. Operational performantarsdo the degree of realization
of strategic objectives [12]. The practice of gremmperation among enterprises,
suppliers and consumers has a significant positiyact on operational performance
[1,12,13] However, Altaf [14] believes that consuneellaboration has a negative
impact on operational performance. Taking Chinalgomobile industry as the
research object, Mou Fangzhou [15] believes thatdssign practice has a positive
impact on operational performance. Sahoo [16] swvéndian manufacturing
companies reaching a unanimous conclusion.

5. Environmental performance. Environmental perfornearefers to the environmental
consequences related to the degree of work effiorgaiality of work [17]. Consumer
collaboration has a positive impact on environmiep&formance in green supply
chain management [17,18]. In addition to coopenatitth consumers, some scholars
have explored the impact of cooperation betweearprises and suppliers on their
environmental performance, such as Stefanelli\d8j believes that cooperation with
suppliers in green packaging can improve envirortalgrerformance. In addition,
internal environmental management and eco-desggtipe have a positive impact on
environmental performance [20,21].

6. Green performance. Green performance means thatpeses meet the needs of
enterprise growth and development through greenratipa [23]. Internal
environmental management and external green cdaper®m green supply chain
management have a positive impact on green perfaren@2]. However, Ahmed [23]
explores the impact of them on green performamgeireg that the impact of external
green cooperation on green performance is notfgignt.

7. Sustainable performance. Sustainable performanueed to evaluate the economic
and environmental benefits of enterprises in teegidevelopment process. [24] Sezen
[24] finds that green manufacturing, green distiily green packaging, green market,
internal environmental management and investmeaxdvery have a positive impact
on sustainable performance, but the impact of gm@emurement on sustainable

123



Wenjing Hou

performance is not significant. Fernando [25] badi® that internal environmental

management and investment recovery have no signffiimpact on sustainable

performance.

In summary, through systematic review of relevéetrdture, it is found that the
impact of green supply chain management on diffepenformance results is different:
green supply chain management has a positive ingpaenvironmental performance and
financial performance. It has both positive andatizg impacts on economic performance
and operational performance. For business perfaceasustainable performance and
green performance, some scholars believe that ggapply chain management has a
promoting effect. However, some scholars have fotimat there is no significant
relationship between green procurement and busipedsrmance, as well as external
green cooperation and green performance, greenfawnrtng, internal environmental
management, investment recovery and sustainaliierpemnce.

4.3. Research on Intermediary effect between Greesupply Chain Management and

Performance

How does green supply chain management affectimeafoce? From the existing research,

it is mainly realized through institutional pathaptical path and effect path.

1. Institutional path. It is based on the analysighef regulations or guidelines that all
members abide by in the process of green supply chanagement. Mitra [26] and
other scholars believe that the sustainable systethe implementation of green
supply chain management will restrict the productimehavior of enterprises and
improve economic performance. Zhiming [27] proposiest green supply chain
management promotes enterprises to form envirorahsybergy with upstream and
downstream subjects and environmental supervigistes, which further positively
affects economic performance. Zhang [28] believkat tgreen supply chain
management will affect corporate social control aimtprove environmental
performance.

2. Practice path. It is based on the analysis of theagement activities of the green
supply chain. Enterprises implementing green sumbigin management achieve
economic performance by adopting sustainable liegistctivities (such as product
transportation path optimization) investment recgymactice [29] and also improve
environmental performance on the basis of enviranialecost savings [30].
Ahenkorah [31] believes that green supply chain agament positively affects the
sustainable performance of enterprises by improtfindevel of green human resource
management. In addition, Seman [32] explores tlaioaship between green supply
chain management and environmental performance afydian enterprises, he
believes that green supply chain management pramgteen innovation and
environmental performance. Similarly, Agustia [3&]rifies the mediating role of
green innovation between green supply chain manegeand business performance
with Indonesian companies.

3. Effect path. It is based on the analysis of greguply chain management practice
results. Studies have shown that economic perfocmagnvironmental performance
and green performance are intermediary mechanistwebn green supply chain
management and operational performance and fingmmitormance. For operational
performance, Meacham [34] believes that green sugpin management improves
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operational performance through the dual intermgdiale of economic performance
and environmental performance. For financial penfomce, Kalyar [35] studies

Pakistani enterprises and finds that environmegrgdgbrmance plays an intermediary

role in the relationship between green supply chai@mnagement and financial

performance. However, Feng [36] finds that gregapluchain management increases

financial performance through the dual intermediargchanism of environmental

performance and operational performance.
In addition, the chain intermediary mechanism betwgreen supply chain management
and performance has been widely studied by schdtarsexample, Yang [37] researches
Taiwan shipbuilding industry and finds that greeip@y chain management improves
green performance, further enhances the competdase of enterprises, and obtains
financial performance. Hashmi [38] establishes @rcintermediary mechanism between
green supply chain management, environmental pegioce, operational performance and
financial performance, he believes that green gumblain management improves
operational performance through environmental perémce and then positively affects
financial performance. In addition, Sang [39] exa@si the role of employee satisfaction,
operational efficiency and relational efficiencythre relationship between green supply
chain management and business performance, hetfiademployee satisfaction plays a
positive intermediary role in the process of greapply chain management affecting
business performance, but the intermediary rolepafrational efficiency and relational
efficiency in this process is not significant.

Green supply chain management. Some scholars regegen supply chain
management as an intermediary variable, and ugathef “antecedent variabl®green
supply chain managemehtperformancé to explore the relationship between antecedents
and results of green supply chain management. Basettie perspective of enterprise
external environment, the existing research consithee influence of external pressure,
external environment positioning, environmentalesgy effect and manufacture's green
innovation level on the relationship between gresmipply chain management and
performance. First, external pressure includeomst pressure, institutional pressure and
competitor pressure. Chavez [40] believes thabeost stress has a positive impact on the
implementation of green supply chain managemerdretsy improving operational
performance. Vanalle [41] studies Brazil 's autduistry, and Jinsong [42] surveys China
's auto industry. They all believe that instituibmpressure has a positive impact on
environmental and economic performance by promajinegn supply chain management.
In addition, the pressure of external competitoxmmtes the implementation of green
supply chain management and improves environmegmgdbrmance. [3,43] Second,
Chan[44] believes that external environment pasitig helps to stimulate the enthusiasm
of enterprises to promote green supply chain manage Rehman [45] proposes that
environmental synergy can promote the coordinatiogreen supply chain management
to achieve financial performance. Third, Zhu [46libves that enterprises with high level
of green innovation tend to actively implement greapply chain management, and then
obtain economic performance.

Based on the perspective of organizational intefaedors, existing studies have
explored the impact of internal environmental pomihg, organizational structure,
corporate social responsibility, organizationaatggic direction, organizational size and
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green human resource management. First of all, Jhdh proposes that internal
environment positioning has a positive impact oeegr supply chain management and
improves enterprise performance. Shao [47] beligvaisthe large board size and the high
proportion of female members will hinder the impentation of green supply chain
management, which is not conducive to the acqoisitif business performance. Besides,
CEOs with doctoral degrees will promote the chaifegreen suppliers and improve
business performance. Secondly, Wang [48] beli¢ivascorporate social responsibility
promotes the implementation of green supply chanagement and thus positively affects
economic performance. Kirchoff [49] finds that ewwvimental efficiency oriented
organizational strategy can promote the implemamtatf green supply chain management
and positively affect environmental performanceady, the size of the organization also
affects the process of green supply chain manage@epal [50] believes that large and
medium-sized enterprises are more inclined to agmsn supply chain management to
improve environmental performance. In addition, ikg®1] finds that green supply chain
management plays a partial intermediary role batvggeen human resource management
and operational performance as well as environrhpetéormance.

4.4. Research on the moderating effect between gresupply chain management and
performance

From the perspective of organizational externalirenmnent, institutional environment,
cooperation with upstream and downstream supplyinchsubjects, customer
communication is the boundary condition for theeefiiveness of green supply chain
management. Zhou Lixin [52] believes that instdnél environment has a positive
moderating effect in the process of green supphairchmanagement affecting
environmental performance. Thoo [53] believes thavironmental cooperation can
regulate the impact of green supply chain manageo®esustainable performance. Zhu
[54] discusses the impact of customer relationgbigernance on the relationship between
green supply chain management and performanceraducies that effective relationship
governance makes green supply chain managementivplysi affect economic
performance. Pan [55] believes that customer congatian significantly moderates the
relationship between green supply chain manageamshteconomic performance. Good
communication atmosphere and appropriate commimicdtequency can positively
affect economic performance.

From the internal point of view of the organizatiguality management, punctual
production mode has been widely concerned by relsegs. Qinghua, Yong [56] studies
Chinese manufacturing enterprises and finds thawthe quality management level of
enterprises is higher, green supply chain managemem significantly improve the
environmental performance of enterprises. HoweXiey, and other scholars [57] believe
that JIT mode negatively moderates the impact etgrsupply chain management on
environmental performance through research on Ghimmanufacturing industry. In
addition, enterprise scale and type also affectetfiectiveness of green supply chain
management [58]. Large-scale enterprises are mdiimgwvto take the initiative to
implement green supply chain management. Leadingrpises implementing green
supply chain management have more mature meansiatimbds [59]. The green supply
chain management practice of these enterprise®iie nonducive to improving market
performance and operational performance. Basebealiove analysis and induction, the
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relationship and mechanism between green supply aenagement and performance are
shown as follows:

Regulated variable

organization internal: Quality management (+)
Just-in-time (-)
Group size, tvpe (+)

organization external: Institutional environment (+)
Environmental cooperation (+)
Customer relationship governance (+)
Communication frequency (+)
Communication atmosphere (+)

!

| !

] ' . . 'd 0
/:;&;teredeut“'armblfs \ Green supply chain management \ [Inter\'emng variable \

.External influencing factors Linstitutional path
External pressure (+) practices Environmental sustainability
External environment location (+) 1.External practice system (+) Qutcome variable
Environmental synergy +) Green purchasing (+/-) Environment supervision +) Economic
Green innovation level of Customer collaboration (+/-) Social control (+) performance (+-)
manufacturers (+) Supplier cooperation (+/-) 2.Practice path Financial

Green packaging (+) Logistics practice (+) performance (+)
2Internal influencing factor Green distribution (+) Investment recovery (+) Business
Internal environment location (+) ™ Green logistics (+) ™* Environmental cost savings (+) > performance (+)
Size of the board (-) Green marketing (+) Green innovation (+) Operation
Proportion of women on hoards Green human resource performance (+-)
) 2.The internal practice management (+) Environmental
Education level of CEO (+) Internal environmental 3.Effect path performance (+-)
CDI’pDPﬂtE social responsibility +) management measures (+) Economie pet'for'mance (+) Green
Organizational strategic direction Green design (+) Environmental performance (+) performance (+)
+) Reverse logisties (+) Green performance (+) Sustainable
Organization size (+) Green manufacturing (+) Operation performance (+) performance (+)
Green human resource Tnvestment recovery (+) Competitiveness (+)
management (+) Green information system Employee job satisfaction (+)

/ \_construction (+) y, Operational efficiency (-) \ )

\Relationship between efficiency (—)}

Figure 2. Framework of the Relationship between Green SuPplgin Management and
Performance

5. Research conclusions and prospects

This paper systematically reviews research hotspataence effects and mechanism of
the relationship between green supply chain manageamd performance. Future research
can be carried out from the following aspects.

First, in terms of performance results, the resaftkeyword burst show that the
economic performance and financial performancdharenost prominent in the past three
years, indicating that the recent research focasatemia is the acquisition of economic
benefits in the implementation of green supply clmanagement, but it does not fully pay
attention to other performance results, such asngperformance and environmental
performance. Future research can explore the gakitip between green supply chain
management and environmental performance and gerésrmance.

Second in terms of measurement standards, the measureofareen supply chain
management are not unified. Scholars measure gnegply chain management from
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different dimensions [11,24] there has not formewkdure index system in academics, and
the existing research is mainly based on the memsenmt standard of western

organizational context. Further research needs uitd ba scientific and reasonable

measurement system of green supply chain managdrased on Chinese organizational
context.

Third, in terms of the internal mechanism, for ithéermediary mechanism, the
existing research focuses on the social systeranaational practice and effect, without
considering the role of innovation at the organaratl management level. Therefore,
future research can explore the mediating mechariistween green supply chain
management and enterprise performance from thepgaige of organizational
management innovation. For the adjustment mechanisrexisting research focuses on
the role of organizational characteristics, inttmanagement and external environment,
ignoring the impact of supplier integration andueako-creation on the effectiveness of
green supply chain management. Therefore, it iesswry to explore the boundary
conditions of strategic supplier management styasegl value co-creation.
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