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Abstract:Howtopromotethechangeofdevelopmentmodethroughenterprisegreentransformation,torealizethe
balancebetweeneconomicandsocialdevelopmentandenvironmentalqualityisanurgentandimportantresearch
topic.Inthissense,theempiricaltestoftheenterprisegreentransformationisnotonlyamongthekeyinterestsof
academics,butalsohasstrongpolicyimplications.Differentfromthepreviousresearchonit,thispaperattempts
tostartfromthenewresearchperspectiveofcomplexsocialnetwork,usestheresearchhistoryofenterprisegreen
transformationasanentrypoint,systematicallysortsoutandanalyzestheinfluencingfactors,themechanismand
peerevolutionthataffecttheenterprisegreentransformation.Onthebasisofthis,anintegratedtheoretical
frameworkisputforward,andsomereferenceisprovidedforthedevelopmentofrelevantresearchonenterprise
greentransformation.Thispaperaimstobroadentheresearchperspectiveofenterprisegreentransformation,
enrichandimproveenterprisegreentransformationtheoriesandmethods.Theresearchresultswillhelprevealthe
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0 Introduction
Greentransformationisanimportantwayto

achievebotheconomicandsocialdevelopmentand
environmentalquality.TheChinaCommissionfor
International Cooperation on Environment and
Development(2019)pointedoutinitsreportthat
China’seconomicdevelopmenthaspaidahuge
environmentalprice.From the “13th Five-Year
Plan”(2016-2020)tothe“14thFive-YearPlan”
(2021-2025),China’seconomyischangingits
lanes,from high-speed growth to high-quality
development.The“fivedevelopments”proposedat
thefifth Plenary Session ofthe 18th Central
Committee ofthe Communist Party of China
establishedtheconceptof“greendevelopment”.To
achieveawin-winforenvironmental,economicand
socialbenefits,theimplementationoftheconceptof
greendevelopmentandtherealization ofgreen
transformation should be an important task.
Therefore,inthecontextofthenew economic
normal,inthefaceofresourceandenvironmental
constraints,howtopromotethetransformationof

development modethrough the green transfor-
mation of enterprises and shape sustainable
competitivenessisanurgentandimportantresearch
topicwithpracticalsignificance[1].

Thegreentransformationofenterprisesisthe
microfoundationofthenationalgreendevelopment
strategy.Itisanimportantwayforenterprisesto
promotepollutionreductionbyincreasinginves-
tmentingreentechnologyinnovation[2].Without
policyintervention,companiesgenerallyhaveno
incentive to invest in green technological
innovation,whichismainlycausedbytheproblem
of “dualexternalities”[3,4].Therefore,environ-
mentalregulationisconsideredtobetheinitial
driverofcorporategreeninnovation[5,6].However,
canenvironmentalregulationsdefinitelypromote
corporate green technological innovation and
corporate green transformation? First, when
companiesface environmentalregulations,they
haveavarietyofevasivestrategies.Theycanmove
toareaswithlooserenvironmentalregulations[7]or
turntofinancialandotherinvestmentareaswith
lowerenvironmentalpollutionintensity[8];Second,



environmentalregulationisatoolboxcontaining
multiplepolicyinstruments.Differentenvironmental
regulationtoolshavedifferentmechanismsofaction,
whichnaturallyhaveadifferenteffectonpromotingthe
greentransformationofenterprises[9];Third,there
isanimportantrelationshipbetweenenvironmental
regulationintensityandgreentransformation.Too
highortoolowenvironmentalregulationintensity
notonlyharmsregionaleconomicdevelopment,butalso
doesnogoodtogreentransformationdevelopment[10].
Based on the above,further exploration ofthe
mechanism through which environmentalregulation
specifically affects the green transformation of
enterprisesisatopicworthyofin-depthinvestigationin
thecurrentacademiccommunity.

Moststudiesonenvironmentalregulationand
greentransformationhavefocusedontheimpactof
environmentalregulation on enterprise (green)
technological innovation, industrial pollutant
emission and industrial green total factor
productivity[11-18].Ingeneral,theexistingresearch
providesawealthofideasforthestudyofcorporate
greentransformation,butthereisstillalackof
literaturetostudyin depththe mechanism of
environmental regulation that affects industrial
greentransformationthroughgreentechnological
innovation.Moreover,theeffectsofdifferenttypes
ofenvironmentalregulationsonindustrialgreen
transformationarequitedifferent,anddifferent
types of environmentalregulationsin different
regionsalsohavegreaterheterogeneity[2,6,19].In
addition,currentresearch is mostly based on
industryorprovincedata,andthereareproblems
with insufficient samples and low degrees of
freedom[20].Itisnecessarytofurtherclarifythe
micro-mechanism of environmental policies on
enterprises’greentransformation,andthisrequires
empiricalanalysisusingdatafromsubdivisionsat
theenterpriselevel[21].

Socialnetworkshaveanimportantinfluenceon
thegreentransformationbehaviorofenterprises.
Theenterprisedoesnotactinan"atomic"state,
andtheeconomicbehavioroftheenterpriseitselfis
socially embedded. Through the relationship
network,enterprises can obtain resources and
information,andweakentheopportunisticbehavior
ofnetwork members[22].Thegreenbehaviorof
enterpriseshasobviousexternalitiesandinteractions,
andrequirescooperationbetweenenterprisestoforman
ecologicalindustrialchain[23-25].Infact,theinternaland

externalrelationshipnetworkdeeplyembeddedbythe
enterpriseisthekeyresourcewhichisnecessaryto
influencetheenterprise’sbehavioranddecision[26].The
green transformation ofenterprisesisaffected by
internalandexternalsocialnetworks[27],thecomplex
socialnetworkcomposedofthegovernment,upstream
anddownstreamofthesupplychain,consumers,
theenterpriseitself,andtheinteractionbetween
themisthekeyinfluencingfactoranddrivingforce
ofthegreeninnovationbehaviorofenterprises[28-31].
Therefore,agoodsocialnetworkisconduciveto
resource-basedcompaniestoabsorbexternalgreen
behaviorinformationresourcesandparticipatein
greeninnovationcooperation,thusincreasingthe
greenparticipationofenterprisesandpromotingthe
spreadofgreenbehaviors[32].Basedonthis,this
paperstudiestheinfluencemechanismofenviron-
mentalregulationsonthegreentransformation of
enterprisesfromanewperspectiveofcomplexsocial
networks,systematicallycombsandexploresthe
dynamicmechanismofgreentransformationatthe
microleveloftheenterprise.

1 Thehistoricalevolutionoftheresearch
on the impact of environmental
regulationsongreentransformation
In orderto proposeanintegrated analysis

framework for the study of corporate green
transformationfromtheperspectiveofcomplexsocial
networks, this paper systematically sorts out
authoritativejournalsinrelatedfieldsofenvironmental
regulation,corporate greentransformation,and
complexsocialnetworkresearchfrom2000to2020,
includingtypicalpapersinjournalssuchasEcological
Economics,Journalof EnvironmentalManagement,
EnergyPolicy,JournalofMacroeconomics,Economic
Research,ChineseIndustrial Economy,Economic
Management,etc.aswellasarticlesfrom AMJ,
AMR,ASQ, Management Review,Scientific
Research,Foreign Economicsand Management,
andothercomprehensiveandreviewjournalsof
managementandeconomics.Onthisbasis,we
begin from the interactive perspective of the
enterprisebeingaffected bythecomplex social
network,takingthe historicalevolution ofthe
researchontheimpactofenvironmentalregulations
onthegreentransformationofenterprisesasthe
starting point,and summarize and refine the
influencingfactorsofindividualsandorganizational
contextsthataffectthegreentransformationof
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enterprises,soastofullyunderstandthehistorical
developmentandresearchstatusofcorporategreen
transformationresearch.
1.1 Relatedresearchonenvironmentalregulations

The existing literature on environmental
regulationitselfmainlyincludestheconnotationand
extensionofenvironmentalregulation,theclassi-
ficationofenvironmentalregulationtools,andthe
strategicchoicesforenvironmentalregulation,etc.
Although the strong negative externalities of
environmentalissueshavelongbeenaconsensus,
theconnotation and extension ofenvironmental
regulationsarestillchangingandadjusting[9].As
economicincentivesandrestraintpoliciesbasedon
marketregulation (suchasenvironmentaltaxes,
subsidies,etc.),andbehavioralnormsbasedonthe
conscious awareness of the masses (such as
informationleaks,complaints,etc.)have been
continuouslyincludedinthescopeofenvironmental
regulations[33].Scholars usually divide environ-
mentalregulationtoolsintothreecategories:the
command controltype based on administrative
orders,lawsandregulations,etc.;theeconomic
incentivesandconstraintstypethatuses market
regulationasa means;andtheimplicitenviron-
mental regulations related to environmental
protection concepts, environmental awareness,
environmental protection attitudes and environ-
mentalawareness[34].

Underdifferentresearchperspectives,scholars
have also made other classifications of
environmentalregulations[35].Inessence,nomatter
whattypeofenvironmentalregulationtool,itsway
ofactionistorealizetheinternalizationofthe
externalcostofpollution,andthiswillchangethe
gameequilibriumbetweenpollutingcompaniesand
the government that represents the public
interest[36], prompting companies to re-select
productionstrategiesthatareconducivetothe
ecologicalenvironment.However,whenfactors
such aslocaleconomic development,industrial
policies,environmental endowments and cross-
regionallocalgovernmentcompetition are con-
sidered[37],thestrategicchoiceofenvironmental
regulationhasbecomeparticularlyimportant,which
ismainlyreflectedinthechoiceofregulatorytools
andthegraspofregulatoryintensity[38-39].

Theresearchontheeconomiceffectofenviron-
mental regulation mainly involves environmental
regulationandproductionefficiency[40-42],environmental

regulationandcorporatelocation[7,43,44],environmental
regulationandregionaleconomicgrowth[45-47],environ-
mentalregulationandindustrialstructuretransfor-
mation[48,49] and environmental regulation and
importandexporttrade[50,51].Theirviewscanbe
roughly divided into three categories: First,
environmental regulations have optimized the
production behavior of enterprises and have
produced positive economic effects; Second,
environmentalregulationsincreasetheadditional
costs of enterprises and are not conducive to
economicdevelopment;Third,affectedbythetypes
ofspecificenvironmentalregulatorytoolsandthe
intensityofenvironmentalregulations,thereisa
non-linear relationship between environmental
regulationsandeconomicindicatorssuchasinverted
U-shapedandthreshold-shaped.

Theresearchonthesocialeffectsofenviron-
mentalregulationsmainlyfocusesonexploringand
testing whether environmental regulations are
beneficialtopollutioncontrol.Forexample,Goldar
andBanerjee[52]examinedtherelationshipbetween
environmental regulations and water pollution
controlinIndia;Wangand Xu[53]examinedthe
relationshipbetweenenvironmentalregulationsand
airpollutioncontrolinChina;FanandZhang[54]

constructed a theoretical model of two
environmental regulatory policies including
corporate pollution control capital investment,
governmentimplementationofenvironmentaltaxes
and emission reduction subsidies, and they
simulatedtheirequilibriumsolutions.Thesestudies
all support the conclusion that environmental
regulations are beneficialto pollution control.
However,thereisnoagreementontheroleof
environmentalregulationinpollutioncontrol,and
themaindebateiswhetherthe“Portereffect”really
exists.
1.2 Relatedresearchongreentransformation

Research on green transformation can be
roughly divided into two categories,the first
categoryconcernscalculationsofgreenproductivity
orefficiency,and measurestheperformanceof
greentransformationunderenergyorenvironmental
constraintsbased on quantitative analysis.The
secondcategoryis mainly aboutitsinfluencing
factorsandinteraction mechanism.Intermsof
connotation,greentransformationisaprocessby
whichcompaniesmovetowards “intensiveuseof
resources and energy, reduction of pollution
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emissions,improvementoflaborproductivity,and
enhancement of sustainable development
capabilities”[55]. Wu[56] defines its essence as
optimizinggreentotalfactorproductivity,thatis,
environmentalefficiencyorecologicalefficiency.

Mostofthe existing evaluations of green
efficiency have been achieved from traditional
industrialindustriesandregionalperspectives[57],
sinceChung[58]firstusedthedirectionaldistance
function based on the weak disposability of
undesiredoutputto measuretraditionalindustrial
greenproductivity,whichprovidesatheoreticaland
methodologicalbasicframeworkforthestudyof
economic effects under environmental operating
conditions. Subsequently, a large number of
scholarshaveexploredgreenefficiency,especiallyin
responsetotheincreasinglysevereenvironmental
problemsindevelopingcountries.Zhouetal[59]

foundthattheeasterncoastalprovinces,dueto
theirhighertechnologicallevel,havesignificantly
higherindustrialenvironmentalperformancethan
thecentraland western provincesthrough the
measurement of the regional environmental
performanceofthe Chinesepowerindustry.In
addition,moststudiesonlyconsiderenvironmental
constraintsorenergyconstraints.Xiaoetal[60]

measuredthetechnologicalinnovationefficiencyof
industrial enterprises under environmental
constraints based on panel data oflarge and
medium-sizedindustrialenterprisesinChina.The
resultsshow that China’s overallinnovation
efficiency has improved during the inspection
period,and thereis still greater development
potential.TheresearchofWangandFeng[61]shows
thatChina'soverallenergyefficiencyisrelatively
low,andthedifferencebetweentheeastandthe
westislarge.

Asthegreeneconomyhasattractedincreasing
attention,scholarshavealsoexploreditsinfluencing
factorsandmechanismonthebasisofmeasuringthe
green efficiency of regions and industries. A
representativestudyontheimpactofenvironmental
technologyinnovationisthe“PorterHypothesis”
proposed by Porter: Effective environmental
policiescan promotetechnologicalinnovation of
enterprises,then offsetcostsandimprovethe
economic performance of environmental
operations[62].Onthisbasis,scholarshavecarried
outalotofresearchonitsinfluencingfactors.The
analysis of Nesta et al[63] based on different

competitive environment conditions shows that
environmentalpolicieslargelyaffecttheoutputof
greenpatentsandcaneffectivelypromotegreen
technologicalinnovation.Inaddition,thestudyby
Panetal[64]showsthatpercapitaGDPandR&D
investmentareconducivetoimprovingindustrial
greenproductionefficiency,whilethemarketization
indexandcoalconsumptionproportionfactorshave
differenteffectsindifferentregions.

Zhangetal[65]foundthatindependentinno-
vation hasa greaterimpactonindustry green
growth than domestic and foreign technology
introductionthroughresearchon36industries.At
the same time, the impact of technology
introduction, foreign direct investment and
environmentalregulationhaspositiveandnegative
effects,andtherearebigdifferencesindifferent
industries.Zhangetal[65]establishedanempirical
analysisofthedrivingfactor modelofChina’s
manufacturing resources and environmental
protectioncapabilities,showingthatthelevelof
economicdevelopment,technologyinvestment,and
FDIallhaveasignificantpositiveimpactonChina’s
manufacturing resources and environmental
protectioncapabilities[66].Inshort,theresearch
conclusionsofmostliteraturesshowthatenviron-
mentalregulationcanpromotetheimprovementof
environmentalefficiency[67,68].Somestudieshave
alsofoundthatthereisanonlinearrelationship
betweenthetwobyaddingquadraticterms[13]or
using nonlinear threshold panel models[69].
However,thereisstillalargeresearchgapinthe
existing literature on the research of green
transformationmechanism[70].
1.3 Relatedresearchonsocialnetworktheory

Complexsocialnetworktheoryiswidelyused
inthestudyofsocialeconomicsystems.Itis
extremelyimportanttopromotetheresearchof
behavioraldiffusion mechanism andotherissues.
Thecomplexsocialnetworktheoryalsohasmany
new enlightenments to the research on the
implementation of green managementissuesin
enterprises.Socialnetworktheory believesthat
individualsalwaysexistinaspecificnetworkand
interactwiththeexternalenvironmentandother
individuals,whichisthedynamicprocessofan
individualconstantlyrepeatingcontact,analysis,
learning,evaluation,and decision-making with
otherindividuals.Socialnetworkisforthepurpose
ofeffectivelyrealizingthetransferofhigh-quality
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information between organizations and solving
problems together.It is a closely connected
embeddedinteractiverelationshipestablishedbased
onmutualtrust[71].

Theinteractionbetweenindividualsandgroups
ofgreen behaviors dueto socialinteractionis
conducivetothetransferandsharingoftechnology,
knowledge,andinformation betweenenterprises
andotherorganizations.Underthedualpressureof
resource consumption and environmental
protection,greenbehaviorinformationhasbecome
anurgentneedforenterprisestoobtain.Companies
always make behavioral decisions based on
“imitation”or“innovation”.Whengreenbehaviors
areadopted,thecompany'sgreentransformation
can be realized[32]. The green behavior of
enterprisescanonlyberealizedthroughcooperation
betweenenterprisestoformanecologicalindustry
network[24].

At present,the literature on the green
transformationofenterprisesfromtheperspective
ofsocialnetworksisrare.Scholarshave mainly
carried out research on ecological industrial
networksaroundtheenterprisecirculareconomy
model.Inrecentyears,researchhasbeenonthe
characteristics,construction content,symbiosis
form,operation mode,construction mechanism,
constructionconditionsoftheecologicalindustrial
network[25,72-74],butithastendedtoignorethe
autonomy,diversity and complexity of micro-
subjects,andinsufficientattentionhasbeenpaidto
theresearch on micro-subjectconsciousnessand
behaviortransformation.

Somescholarshavealsostudiedthegreen
behaviorofresource-based enterprisesfrom the
perspectiveofsocialnetworks,Lietal.[75]usedthe
methodofsocialnetworkanalysistostudytheinter-
enterprise relationship of key resource-based
industrialenterprisesintermsofproducts,by-
productsorwaste.Theresultsofthestudyshow
thatresource-basedenterpriseshaverelativelyclose
connections, and the connections between
individualsaremainlyrelatedtothefinalproduct.
Hao[32] studied the green behavior diffusion
mechanismofresource-basedenterprisesbasedon
complexsocialnetworks,whilehisresearchfocuses
onhowsocialnetworksaffecttheproliferationof
corporate green behaviors and how the green
behaviorsofresource-basedcompaniesevolvein
socialnetworks,anddoesnotinvolvetheissueof

corporategreentransformation mechanisms.As
Newman[76] pointed out,the ultimate goal of
studyingnetworkstructureistounderstandand
explaintheoperationofsystemsbuiltonthese
networks.Therefore,theresearch oncorporate
greenbehaviorbasedontheperspectiveofcomplex
socialnetworksisbecominganemergingresearch
direction.

2 Anintegratedresearchframework
forcorporategreentransformation
from theperspectiveofcomplex
socialnetworks
Different from previous studies on the

characteristics and process of corporate green
transformation,thispaperattemptstostartfrom
thenew research perspective ofcomplex social
networks,withafocusonsortingoutandanalyze
the influence mechanism of environmental
regulationongreentransformationatthe micro
levelofenterprises,andtriestosolvethefollowing
problems.Firstly,whatisthedirectimpactof
environmentalregulations on the green trans-
formationofenterprises? Theeffectsofenviron-
mentalregulationonthegreentransformationof
enterprisesunderdifferentcircumstances,suchas
different types of environmental regulation,
intensity of environmental regulation,regional
heterogeneity and industry heterogeneity, are
systematicallyanalyzed.Secondly,basedonsocial
network theory, this paper comprehensively
exploresthespecific mechanism ofinternaland
externalfactorssuchasthegovernmentandpolicy
level,theupstreamanddownstreamlevelsofthe
supplychain,theconsumerlevel,andthecompany'
sownlevelandtheirinteractionsintheimpactof
environmental regulations on the green
transformationofenterprises.Finally,thispaper
studiestheevolutionofgreentransformationof
enterprisesbasedoncomplexsocialnetworks,and
integratescurrentresearchbasedonthis,andthen
establishesasystematicanalysisframework (the
researchframeworkisshowninFig.1).
2.1 Explanation ofthe effectofenvironmental

regulationson the green transformation of
enterprises
Thispartfocuses on explainingthe direct

impactofenvironmentalregulationsonthegreen
transformation of enterprises, and combining
currentresearchtogiverelevantfutureresearch
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Fig.1 Researchframeworkofenterprisegreentransformationmechanismfromtheperspectiveofcomplexsocialnetwork

directions,thispart mainly discussesfrom the
followingtwoaspects.
2.1.1 Theimpactofdifferenttypesofenvironmental

regulationsandtheirintensityonthegreen
transformationofenterprises

The relationship between environmental
regulationandthegreendevelopmentofenterprises
isnotunified.Therearethreeconclusionsbetween
thetwo:positiveincentive (Porterhypothesis),
reverserestriction (pollutionparadisehypothesis)
and threshold effect. The divergence of the
conclusions of existing research shows that
environmentalregulationisusuallyregardedasa
whole,ignoring the role of heterogeneity in
differentdimensions.Environmentalregulationhas
multipledimensions,whichtogetherconstitutethe
heterogeneity of environmental regulation[19].
Clarifyingtheimpactofdifferentdimensionsof
environmentalregulationsonthegreentransfor-
mationofenterprisescanprovideatheoreticalbasis
fortheformulationofgovernmentpoliciesandthe
implementationofgreentransformationofenter-
prises.

Firstly,environmental regulations can be
dividedintothreetypes:commandandcontrol
environmentalregulations,market-basedincentive
environmentalregulations,andvoluntaryenviron-

mentalregulations[77].Futureresearchcanbuilda
multi-index evaluation system to measure
environmentalregulations. Wecan useentropy
methodtoassign weightstoobtainclassification
indexes of different types of environmental
regulations,andstudytheimpactofdifferenttypes
ofenvironmentalregulationsonthegreentrans-
formationofenterprises.

Secondly,thePorterhypothesisaffirmsthe
positive impact of a reasonable level of
environmentalregulationonenterprises.However,
thecurrentenvironmentalregulationsfacedbymost
Chinesecompanieshavenotreachedthestrengthto
stimulate companies to make green trans-
formations. Only by designing the optimal
environmentalregulationintensitythatcanpromote
the green transformation of enterprises be
promoted,beforewecanachieveawin-winsituation
for environmental protection and economic
development.Inviewofthis,futureresearchcanbe
basedontheMohrmodel,bywhichaneconometric
modeltoanalyzethetransmissionmechanismofthe
impactoftheintensityofenvironmentalregulations
onthegreentransformationofenterprises.

Finally,giventhatthecurrentempiricaltests
ongreentransitionissuesare mostly based on
industryorprovincedata,thereareproblemswith
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insufficientsamplesandlowdegreesoffreedom,
whichcaneasilyleadtoinaccurateestimationofthe
measurementmodel[20].Futureresearchcanusethe
LP method and the OP method to accurately
calculatetheenterprise’s greentransformation
efficiency,makingitpossibletostudythegreen
transformation from the micro level of the
enterprise.
2.1.2 Considertheimpactofregionalandindustry

heterogeneityofenvironmentalregulationson
thegreentransformationofenterprises

Differenttypesofenvironmentalregulations
havedifferentimplementationeffects,anddifferent
types of environmentalregulationsin different
regionsalsohavelargespatialheterogeneity[78],
China’seasterncoastalareasarequitedifferent
fromthecentralandwesterninlandareasinterms
of economic development, human capital and
technologicalinnovation.Thedifferenttypesof
environmentalregulationsintheeasterncoastal
areasarequitedifferentfromthoseinthecentral
and westernregions,which mayleadtolarge
differencesintheimpactofenvironmentalregu-
lations on the green transformation of enter-
prises[2].Basedonthis,futureresearchcanconduct
empiricalanalysisofsub-samplesofsub-regionsand
consider empirical research combining different
typesofregulatorytools.

Asthetraditionalmeasurementmethodonly
considerstheinfluencingfactorsoftheregionitself,
itwillleadtobiasesinanalyzingregionalissues[69].
WecanusetheglobalMoran’sindextocharacterize
thespatialdistribution ofthegreentransition,
based on which, we can construct a spatial
measurement modelto empirically analyze the
regionaldifferencesin therelationship between
environmentalregulationandgreentransformation.
In addition,whenstudyingtheimpactofsoft
institutionalconstraintsongreentransformation,
scholars mostly base their research on the
assumption of homogeneous industries, and
examinethelinearimpact ofsoftinstitutional
constraints on industrial green development.
However,duetothedifferentindustriesinwhich
thecompaniesarelocated,therearebigdifferences
inthetechnicallevelandpollutionemissionsofeach
industry. Therefore, the government’ s
environmentalpoliciesfordifferentindustriesare
bound to be different.If the assumption of
heterogeneousindustriesisrelaxed,theresearch

resultswilllackpracticalguidancevalue.Basedon
this,futureresearchcanusetheSuper-SBM model
tomeasuretheenvironmentalefficiencyofvarious
industries. Then, by constructing a double
differencemodelandapanelthresholdmodeltofit
andtesttherelationshipbetweentheenvironmental
regulations and the green transformation of
enterprises.
2.2 Explanation oftheimpact mechanism of

environmental regulations on the green
transformation of enterprises from the
perspectiveofcomplexsocialnetworks

Thegreenbehaviorofenterpriseshasobvious
externalities and interactions, and requires
cooperationbetweenenterprisesandtheirstake-
holderstoformanecologicalindustrychain[23-25].In
fact,theinternalandexternalrelationshipnetwork
embeddedintheenterprisingisacriticalresource
thatisessentialtoinfluencethebehavioraldecision-
makingofanenterprise[26].Drosteetal[79]believed
thatthegovernmentplaystheroleofregulatorsin
thegameofgreeninnovation,andenvironmental
regulationisanimportanttoolandmeansforthe
governmenttoadjustthegreentransformationof
enterprises.Specifically,theappropriateintensity
ofenvironmentalregulationscanpromotecompanies
tocarryoutgreentechnologyinnovation,thereby
promoting corporate pollution reduction and
achievinggreentransformation.

Green managementis considered to be a
measureforcompaniestocoordinatetheenviron-
ment,corporatestrategyandbusinessoperations,
whichcanenhancethecompany’sgreencompetitive
advantage.Atthesametime,theinternalpressure
ofthe market and supply chain also pushes
companies to adopt green supply chain
management.Paniaguaetal[80]believedthatthe
abilitytoabsorbtechnology,management,and
knowledgeisconducivetothetransformationofFDI
spillovereffectstotheinnovationcapabilitiesof
inward enterprises. Xue and Yang[81] further
pointed out that enterprises’ absorption of
spilloversfromgreenmanagementintheindustry
playsanimportantroleinregulatingtheirown
green practices. Consumer participation theory
believes that consumer participation helps
companiesdevelopnew productswithcompletely
different productfunctions.Consumers’green
demandfor products can induce companies to
innovategreenproductsandaffecttheformationof
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their comprehensive capabilities[82,83].Based on
this,thegreentransformation ofenterprisesis
affectedbyinternalandexternalsocialnetworks[27].
The complex social network composed ofthe
government,upstream and downstream ofthe
supplychain,consumers,enterprisesthemselves
andtheirinteractionisthekeyinfluencingfactor
anddrivingforceofthegreeninnovationbehaviorof
enterprises[28-30].

Basedontheabove,fromtheperspectiveof
complex social networks,future research can
construct the role path from environmental
regulation to enterprises’ green technology
innovation ability then to enterprises’ green
transformation.Atthesametime,drawingonthe
viewsofmanyscholarsontheinfluenceofthetwo
internal and external forces of consumer
participationandgreenmanagementabilityongreen
innovation activities,as a regulating variable,
studiesthemechanismofgreentransformationat
themicrolevel.Specifically.First,itisnecessary
toidentifyandselecttheintermediaryvariablesand
moderatorvariablesthatmayaffecttherelationship
betweenenvironmentalregulationsandthegreen
transformationofenterprises.Second,constructa
structuralequation modelthatincludesenviron-
mentalregulationvariables (singleenvironmental
regulation and differenttypes ofenvironmental
regulations),intermediaryandregulatoryvariables,
and corporate green transformation variables.
Analyzingthelogicalrelationshipbetweenvariables
indetail,calculatingtheindirectimpactvalueof
environmentalregulationsonthecompany’sgreen
transformation.Then,accordingtotheenviron-
mentalregulationintensitymodel,futureresearch
cancalculatetheindirectinfluencecoefficientofthe
degreeofenvironmentalregulationonthecompany’s
greentransformation;Finally,conductacompa-
rativeanalysisof multiplegroups,tostudythe
indirect influence of different environmental
regulations and theirintensities on the green
transformationofenterprises,and whetherthere
aredifferencesinresultsindifferentregionsand
undertheheterogeneityofindustries.
2.3 Explanationoftheevolution mechanism of

corporate green transformation from the
perspectiveofcomplexsocialnetworks

Socialnetworkrelationshipshaveasignificant
impact on the green behavior decisions of
companies.However,managementtheorybelieves

thatdecisionmakershavecertainrationalthinking
ability and can make independent decisions.
Therefore,inacertainperiodoftime,although
therewillbesignificantimpactsinsideandoutside
theindustrialcluster,alargenumberofgreen
behavioradoptersarestillabletoindependently
make green behavior decisions and adopt
corresponding behaviors. These green behavior
adopters,based on their own green behavior
information,willmakeindependentdecisionsand
choosea green behavior modelthatsuitsthe
company’sowndevelopment,andtheycandothe
samebylearningfromandimitatingothergreen
behavior adopters, the adoption behavior is
completedone by one,thusevolvingintothe
adoptionbehaviornetwork.Basedontheabove
discussion,futureresearchcananalyzetheherd
behavior ofenterprisesin green transformation
underthestablestateofnetworkevolution.Alsoan
econometric model to study the evolution of
corporategreentransformationfromtheperspective
ofcomplexsocialnetworks.

Inaddition,thegovernmentisthemainbodyin
formulating and implementing corporate green
transformation policies. For policy makers,
comparingthegreentransitioneffectsofdifferent
typesofenvironmentalregulationshasstrongpolicy
implications.Atthesametime,theimplementation
effectofenvironmentalregulations willdirectly
affectwhetheritsimplementationstrategyneedsto
besupplemented,modified,improvedandadjusted.
Onthebasisoftheaboveresearchtopics,the
implementation effect and corresponding
implementation strategies of environmental
regulationcanalsobestudied.Firstly,buildingan
environmentalregulatorysystemforcorporategreen
transformation,on this basis,constructing an
effectivenessevaluationmodelofenterprises’green
transformation,andthenquantitativelyevaluatethe
effectiveness of varioustypes ofenvironmental
regulations;Secondly,constructingamodelofthe
effectofgreentransitionenvironmentalregulations
ontheenterprises’greentransitionisconstructed,
andtheimplementationeffectsofgreentransition
regulationscanbeanalyzed;Finally,basedonthe
literaturereview and policyinterpretation,the
researchresultsaresystematicallysummarizedto
formrelevantpolicysuggestionsand management
practicereferencesforenterprises’greentransfor-
mation.
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3 Conclusion
Climatechange,environmentaldegradation,

andresourceshortageshaveseriouslyaffectedthe
sustainable development of the economy and
society.How topromotethetransformationof
development modes through the green
transformation of enterprises,and realize the
balancebetweeneconomicandsocialdevelopment
and environmental quality is an urgent and
importantresearchtopicwithpracticalsignificance.
Researchonthethemeofgreendevelopmentisa
researchtopicthathasgraduallyemergedinrecent
years.Inthepast,researchongreentransformation
wasmostlyfocusedonthemacrolevelsuchasthe
industryandtheprovinciallevel.Thereisalackof
researchatthemicro-levelgreentransformationof
enterprises,andtheresearchonthemechanismof
green transformation atthe enterpriselevelis
relativelyrareinthepreviousresearch.Thispaper
startsfromthenewperspectiveofcomplexsocial
networks,andthroughalargenumberofliterature
reviews,takingintoconsiderationtheinternaland
externalinfluencingfactorslikegovernmentpolicy,
industrialchain,consumerandembeddedinthe
socialnetworkofenterprises,thispaperstudiesthe
influencingmechanismofenvironmentalregulation
onthegreentransformationofenterprises,whichis
innovativefromtheperspectiveofresearch.

Intermsofresearch questions,thisarticle
focuseson researchissuessuch astheimpact
mechanism of environmental regulations on
corporategreentransformation,theevolutionof
corporategreentransformationbehaviors,andthe
implementationeffectsofenvironmentalregulations
fromtheperspectiveofcomplexsocialnetworks.At
present,therearefewstudiesondifferenttypesand
intensitiesofenvironmentalregulations,aswellas
regionalheterogeneityandindustryheterogeneityto
studythegreentransformationatthemicrolevelof
enterprisesandthedifferentialresultsitbrings.At
thesametime,thereisalackofevaluationonthe
evolution of corporate green transformation
behavior and the implementation effect of
environmentalregulations based on the above-
mentionedresearch.

Thecorecontentofthispaperistoclarifythese
researchquestions,whichcanfurtherenrichand
improve the theory of corporate green
transformation,and provide reference for the

government to formulate green transformation
policies and reference for the enterprises to
implementgreentransformationmanagement.Ina
word,this paper puts forward an integrated
theoreticalframework,andprovidessomereference
for the development of relevant research on
corporategreentransformation.Thispaperaimsto
broadentheresearchperspectiveofcorporategreen
transformation,enrichandimprovecorporategreen
transformationtheoriesandmethods,theresearch
resultswillhelprevealthe“blackbox”ofgreen
transformation,andprovidegovernmentguidance
forthediffusionofgreentransformation.
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复杂社会网络视角下企业绿色转型的研究述评与展望
———一个整合性分析框架

万 亮,方文培,王成园,王善勇
中国科学技术大学管理学院,安徽合肥230026

摘要:如何通过企业绿色转型来推动发展方式转变,实现经济社会发展与环境质量兼顾,是一个紧迫且有重要

现实意义的研究主题.因此,对企业绿色转型进行系统的分析论证,不仅是经济管理学界关注的重点议题,其结

论还具有较强的政策启示.区别于以往企业绿色转型的相关文献,本研究试图从复杂社会网络这一新的研究视

角出发,以环境规制对企业绿色转型影响研究的历史演进脉络为切入点,对影响企业绿色创新转型的影响因

素、作用机制以及同群演化的研究成果进行了系统梳理和评析.在此基础上,提出一个整合性的理论分析框架,
并给出了未来的相关研究方向,研究成果有助于拓宽企业绿色转型研究视角,揭示企业开展绿色转型活动的

“黑箱”,丰富和完善企业绿色转型理论与方法,同时为当前开展企业绿色转型的相关研究提供一定的借鉴和参

考.
关键词:环境规制;企业绿色转型;复杂社会网络;影响机制
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