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Abstract

Over past twenty years, green growth has beenigeddby a lot of countries. Questions of factoiisidg green
growth have become hot topic. Although some studiesuss determinants of green growth, a few ssudie
integrate them in a methodological framework. lditidn, innovation cooperation is considered asfiective
method to improve green growth, but there is fegnificant attempt to investigate the relationshipguantity.
As a result, this paper proposes an integrated hmmdexplore determinants of green growth, inclgdin
environmental regulation, innovation cooperatiarg green innovation. Structural equation modekisduto test
the proposed model with research data of 30 Chipeseinces. In turn, we have several valuable figdi
Firstly, new empirical relationship between inndeat collaboration, green innovation and green growt
development is examined. Our empirical results shbat innovation collaboration significantly posély
influences green innovation and green growth peréorce. Secondly, the findings display that envirental
regulation is a significant positive determinantimfiovation cooperation, green innovation and grgeswth
performance respectively. Thirdly, the theoretimamidel is powerful and robust, which can make usade the
understanding of green growth performance in emwirental regulation context. Finally, several imations
are discussed while some limitations are also sHowe

Keywords. Environmental regulation; innovation collaboratiogreen innovation; green growth; structural
equation model

1. Introduction

In the past forty years, China has attained quiekignomic development. Nevertheless, the rapidldpresnt
is at the expense of resources and with increageidoeamental costs (Ren et al., 2018; Feng and Chets;
Guo et al., 2017). China has been the biggest gremgsumer country as it occupied 23% consumptiothe
whole world in 2016 (BP, 2017). At the same tinfeg total amount of carbon dioxide emissions wa23®.1
billion, and the amount of waste water dischargs Wh 1 billion tons. If China maintains a high gtbwate in
economy, there is no doubt that the amount of gneogisumer and environmental costs will increagedha
(Xie et al., 2014). These circumstances evidendeesmaentral government take great efforts to ther@mment
issues these years (Zhao and Sun, 2016).

Accordingly, green growth, which is regarded as ohéhe most important way to deal with environment
pollution in economic development, attracts mord amore attention in 21st century. In fact, regiogegden
growth means that a region reduces or minimizesuree consumption and environmental damage while it
achieves economic and social development (Fen@aed, 2018).

In China, a series of green growth policies havenbearried out, such as the construction of ressurc
saving and environment-friendly society, permitteys for pollutants emissions and reform for promgti
ecological progress. On the basis of 2015, eneopsumption per unit of GDP will reduce 15% (Nationa
Development and Reform Commission, National En&gard, 2016) while water consumption per unit ofR5D
will decrease 23% in 2020 (Ministry of Ecology aRdvironment of P.R.C, 2016). The importance of gree
development is unprecedented while establishing pratticing the concept of “Lucid waters and lush
mountains are invaluable assets” has been writtéhe nineteenth CPC National Congress (the nindigePC
National Congress, 2017). However, have these yalieasures achieved the aim of green developmént?
remains to be seen. Therefore, exploring deternsnariving green growth from environmental reguatand
innovation is important.

According to ecological modernization theory, techhinnovation driven by environmental regulatican
migrate environmental problems (Zhu et al., 201@p @t al., 2017). Up to now, some studies haveiegphe
theoretical basis to explored determinants of gréevelopment from organization level and regioreadel.
Organizational research shows that a lot of factsush as regulations, collaboration, economicofactfirm
integrative capability, competitiveness, customamend, and firm performance, are discussed asdrferces
of corporate eco-innovation or sustainable develmniCai and Zhou, 2014; Melander, 2017;Zhao and, Su
2016).

On the other hand, a growing number of empiricatlists about effects influencing on regional green
development have been conducted (Ploeg and Witha§di3; Guo et al., 2017; Yang and Yang, 2015). &uo
al. (2017) explore the relationship among environtakeregulation, technology innovation and regiogaden
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growth performance. Their results indicate thatiremmental regulation has a significant positivéeef on
technology innovation, and technology innovatiogngficantly positively influences regional greenogth
performance while environmental regulation has gatiee impact on regional green growth performakeang
and Chen (2018) apply Spatial Durbin Model to exsarthe relationship among environmental regulagpeen
innovation and industrial green development and finat different types of environmental regulatioave
different regional influences.

Based on the above studies, we can find that emviemtal regulation, collaboration, technology
innovation, and green innovation are main factofiéncing green development. Nevertheless, fewifsognt
attempt to investigate the relationship betweeiored innovation collaboration and regional greerelopment
while a few studies argue the relationship betwiatsrorganization cooperation and sustainable dewveént or
eco-innovation at organizational level (Melande®l1?, Ryszko, 2016). In fact, interregional techigidal
spillover plays an important role in green growdrfprmance (Costantini et al., 2013). With limitesbources
and environmental carrying capacity, innovationmeration is a good approach to achieving greenvitimn
and growth.

In addition, few studies integrate environmentglutation, technology collaboration, green innovatiand
regional green growth in a methodological framew@loeg and Withagen, 2013; Guo et al., 2017). ddress
this gap and finding out factors influencing regibgreen growth performance, we propose a theatatiodel
based on previous research. In the end, the purpbske present paper is to: (1) evaluate whichofac
significantly affect regional green growth perfomoa; (2) investigate the relationship among these
determinants; (3) identify the weight of these dwieants influencing regional green growth perfonee; (4)
explore whether the proposed model could make ibutiton to a stable comprehensive model for undeding
regional green growth performance.

The rest of this study is divided into four secioBection two presents theoretical framework asearch
hypotheses. Measures and research method cannekifosection three. Section four validates relighof the
measurement scales and theoretical model whiléseitte is about discussing of finding and imptioas.

2. Theoretical framework and resear ch hypotheses

2.1 Environmental regulation

Environmental regulation as a controversial andvaitiable issue can play a significant role in ecoim
development and environment constraints. Accordimgprevious research (OECD, 2011), environmental
policies are regarded as key factors to advandenalygreen development (Brito et al., 2008). Hogrethe
conventional viewpoint is that environmental regiola may increase enterprise cost burden and leggnal
growing pressure (Hu et al., 2017). In other wotdsal government may not positively respond toigie$ of
the central government. This viewpoint has beenlainged by Potter Hypothesis, which pointed thaiper
environmental regulation can bring greater motovatof innovation (Porter, 1991; Porter and van ldede,
1995; Desrochers and Haight, 2014).

In order to investigate the relationship betweerirenment regulation and green development, some
scholars carry out related research and get someeesting findings. At organization level, envirozmbal
regulation significantly positively influences omnfi’'s innovation (Zhao and Sun, 2016; Chung et2016). In
addition, Ramanathan et al. (2017) use nine castiestin UK and China to find that if corporatiotake a
positive respond to environmental regulation, tlieyn be generally better able to gain private benheff
sustainability. At sector level, Bi et al. (2014)psy a slacks-based DEA model to show that enviremsal
regulation has a positive effect on energy efficiewhile Feng and Chen (2018) think that differgmtes of
environmental regulation have different regiondlu@nces on industrial green development. In addjtsome
studies focusing on regional level indicate thatiemmental regulation has s positive effect on dum-
innovation throughout in China (Chen et al., 20Rén et al., 2018). Although a few scholars find aie@
relationship between environment regulation ancgrgrowth (Guo et al., 2017), majority of researesults
support the positive relationship.

According to ecological modernization theory, eamimental regulation can drive technical innovation
(Zhu et al., 2011; Guo et al., 2017). In order tmipvely respond to environmental regulation, wHi&ms
develop new products, they have to take suitalsieviation measure to reduce environmental impactth e
rapid increasing of knowledge creation, innovatias become a complex activity (Guan et al., 204l6)firm
acts in isolation. Instead, firms establish extemsietwork of cooperation relationship, which cacrgase the
risk and complexity of innovation. Environmentalguéation may force firms to find cooperation parge
(Wagner and Llerena, 2011). From regional levejaaization cooperation embedded in region is apeey of
regional innovation cooperation. It is a pity thia¢re are few significant attempt to investigate télationship
between environmental regulation and innovatiorpeoation. To address this gap, we propose a hypisttzat
environmental regulation has a positive effect @operation. According to above mentioned studied an
research motivation, we hypothesis that:
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Hla: environmental regulation will have a positdféect on regional green growth performance.
H1b: environmental regulation will positively inlace regional green innovation.
H1c: environmental regulation will have a positimgact on regional innovation cooperation.

2.2. Innovation collaboration

Inter-organizational cooperation has been recoghias a significant way to acquire knowledge and
technologies. Facing environmental challenges,dimay settle them with the help of collaboratiomffHann

et al.,, 2012). In testing the proposition, someotats conduct valuable research. For instance, ikkggnd
Yarahmadi (2014) use Business Longitudinal Datalias@ustralia to find that cooperating with externa
partners increases the likelihood of introducingiEmmmental innovations. That is to say: cooperatian affect
firms to establish partnerships with stakeholderd ® use new environmentally friendly materials doeen
product and technology. Moreover, collaboratingieen product innovation can help firms succeethsable
development (Melander, 2017). At sector level, $dken et al. (2017) suggest that wide cooperation i
environmental R&D project leads pulp industry te thansition to cleaner bleaching technologies.

The empirical research on relationship betweenvation collaboration and regional green developnent
rather scarce. In fact, intra- and inter-regionahovation cooperation is achieved through orgaitimat
embedded in region, such as universities, reseasthutes, and companies (Sun and Cao, 2015).0hees
extent, the fact that organizations achieve greemvation or green growth through innovation coafien
actually means that the region has succeeded gresvih. In order to succeed green growth, regiceednto
build a wide cooperation both inside and outsideer&fore, we assume that innovation collaboratias &
positive effect on regional green growth perforneanc

On the other hand, cooperation is known as onermé&tant of innovation performance (Funk, 2014;
Whittington et al., 2009). However, there are a fgnificant attempt to investigate the underlymngchanism
linking cooperation and green innovation. Albbtorant et al. (2018) think that firms with strongjations with
stakeholders can assimilate and transfer new krigegl@nd thus enhance green innovation perform&ased
on the study of Kong et al. (2018), internal ennim@ntal collaboration significantly positively in@nces green
process innovation and green product innovatiomdmanced manufacturing technologies. Althoughelit
known about the relationship between regional coatfsn and regional green innovation, intra- anterin
regional innovation cooperation can be considereghigue regional capability, which can be expeded
absorbing new green knowledge and green technoldgth limited resources and environmental carrying
capacity, innovation cooperation is a good approsxhachieving regional green innovation. Thus, we
hypothesized that:

H2a: innovation collaboration positively affectgi@nal green growth performance.

H2b: innovation collaboration has a positive effeetregional green innovation.

2.3. Green innovation

Green innovation is often referred to as eco-intioma environmental innovation and sustainable Vration
(Xavier et al., 2017; Feng and Chen, 2018). Redign@en innovation measures the extent to whiclioreg
develop innovations that help sustain the surraugénvironment while optimizing the use of natuesources
(Albort-Morant et al., 2017; Kunapatarawong and Martineg}Rerom this point of view, green innovation play
an important role in improving green growth perfamoe. In fact, while organizations embedded inaegi
develop new production and services, green innoratan help them save resources and reduce endrdgam
pollution. Therefore, to achieve green developmeagions should improve green innovation.

Previous research supports the relationship betwgreen innovation and green growth. According
questionnaire based interviews, Padilla-Perez aadd® (2014) find that science, technology and wation
can significantly positively influence sustainatdeonomic growth in Central American countries. Mwer,
OCED (2011) believes that technology innovatiomiportant for improving regional green developmenhile
Guo et al. (2017) investigate the relationshipatidition, Feng and Chen (2018) find that both greexduct
innovation and green craft innovation can posithv@gnificantly affect industrial green developmeBaised on
the above analysis, we propose the following hypsith And the theoretical model is presented in Eig

H3: green innovation has a positive effect on regigreen growth performance.
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Figure 1. Hypotheses and research model.

3. Methodology

3.1. Variables selection

Regional green growth performance. Regional greewth means that region reduces or minimizes resour
consumption and environmental damage while it agseeconomic and social development (Feng and Chen,
2018). The studies by Kim et al. (2014) and Gualef2017) use greenhouse gas emissions per uGb&f and
energy consumption per unit of GDP to measure redigreen growth, while Mundaca et al. (2015) cleoos
energy intensity and carbon intensity to reprepentormance of green energy economy in Sweden. @silv
know, carbon dioxide emissions are calculated basednergy consumption. There are strong correlatio
between them. Therefore, this paper apply energgumption per unit of GDP to measure one of redigreen
growth performance. From the view of resource comsion, green growth not only need to reduce energy
consumption, but also need to decrease other nats®urces, such as water consumption and land use.
Therefore, except for energy consumption, we useirldicators of water consumption per unit of GDfl a
construction land utilization per unit of GDP to asere performant of regional green growth (Strategi
Research Group for Sustainable Development of Ghideademy of Sciences, 2006).

Environmental regulation. According to previouse@sh (Guo et al., 2017), environment regulation is
generally including command-and-control environmaénégulation and market-based environmental réigua
Command-and-control environmental regulation carrdpresent by industrial waste discharge standatel r
(such as waste water, waste gas and waste solith mbhrket-based environmental regulation is oftezasured
by discharge fee and resource tax (Zhao and Sur§; Ren et al., 2018). However, discharge fee im&is
allowed to lapse from 2018, it shows that dischdegemay not research the policy aim reducing emvirent
pollution. Therefore, maybe discharge fee is nay/ \aiitable in China. Based on research purposedaial
availability, we focus on command-and-control eammental regulation, including industrial waste evat
discharge standards rate, industrial sulfur dioxideharge standards rate, and comprehensiveatitiizrate of
industrial solid waste.

Innovation collaboration. Intra- and inter-regionahovation cooperation are often measured by psten
(Guan et al., 2016; Guan and Zhao, 2013). Predtudies frequently focus on cooperation relationstggree
(like number of cooperation patents) and ignorepeoation organizational range (like number of coapen
organizations). In fact, if innovation collaboratfin regions are concentrated on some organizatibmay not
be good for regions to assimilate and transfer kieowledge. Thus, we integrate number of coopergiaents,
number of cooperation organizations and technoldiggrsity into the model. We use average cooparatio
frequency (cooperation patents divided by coopematrganizations) to represent cooperation breddten, we
use technical distribution of cooperation patent$20 IPC categories to measure cooperation depth.

Green innovation. Green innovation is generallyegatized into two kinds, namely, green product
innovation and green craft innovation (Lin et @014). Green product innovation refers to greempecb that
reduces or minimizes resource consumption and @mviental damage while green craft innovation foous
the innovation of production technology and tecbgalal equipment. According to previous researan(fand
Chen, 2018; Chen et al., 2017) , we use green ptadlue to present green product innovation witige study
uses number of green patent, expenditure for aitiguisof foreign technology, and technical contract
transaction amount to measure green craft innavatio

3.2 data and sample

Due to a lack of data in Tibet, Taiwan, Hong Koaggd Macau, we focus on other 30 provinces in CHimeme
indicators, such as industrial sulfur dioxide realommount and industrial waste water standard diggh
amount, are not unified before and after 2010 whilme indicators are hard to access by 2003. Aswpitd

reliability of data, we choose the research peabthis paper is 2003—-2010. All values are the sddwand data
and collected from statistics yearbook and spetashbase. Besides innovation collaboration indisatdata of
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other investigation indicators is from annual yeeiks, including the China Statistical Yearbook,r@hEnergy
Statistics Yearbook, the China Statistical YearbookScience and Technology, China Environment Yaaith
China Environmental Statistics Yearbook.

Collaborative patents are collected from websiteState Intellectual Property Office and incoPatepat
database. The retrieval time is October 16, 20X1¥s Ppaper analyzes more than 540,000 inventionnpate
granted by 30 provinces, from 2003 to 2010, an@ctelat least two or more organizations (companies,
universities, research institutions) as joint aggoiits for invention patents. Then we get a totainofe than
49,000 collaborative patents. The existing pategistration regulation in China only contains theress of the
first applicant, the address of the joint applicsnhot recorded. Therefore, in order to acquiiatjapplicants’
address information, we have to search them oneor®. In addition, we count joint patents amount,
collaborative organization amount and technologyritiution in 30 provinces from 2003-2010. It takessmore
than two months to deal with research indicatorsomiperation innovation.

3.3. Resear ch method

In order to investigate the determinants influegcnegional green growth performance, structuralatiqn
model (SEM) is used to evaluate the proposed m@&@He\ is regarded as a good tool to investigate mouse
path coefficients simultaneously, which meets tamand of this study that will test sit hypothesetha same
time. LISREL 8.80 software is used to conduct asegsthe SEM, because it is recognized as the most
professional analysis software of SEM. We apply SBS.0 to get statistical calculation. The stepsnpiement

are as follows: first, confirmatory factor analy&¥-A) is conducted to evaluate path loadings ofsueaitems,
composite reliability (CR), average variance exgdc(AVE). Then, SEM is used to test proposed Hypsgs
and explore the determinants of regional green tir@srformance.

4. Results

4.1. Data processing

In order to make the indicators reflecting greeowgh easier to explain, we take the reciprocal fafn,
including energy consumption per unit of GDP, watensumption per unit of GDP and construction land
utilization per unit of GDP. In addition, we usestlogarithm of the research indicator data to elaté the
impact of data dimension and ensure the stabifithe data.

4.2. Reliability and validity of the measurement scales
For all indicators, we conduct Cronbach’s alpha ssl Kaiser-Meyer-Olkin (KMO) test. Results shdvait
Cronbach’s alpha value and KMO value is more thd0 @nd Bartlett’s sphericity test is significaittsuggests
that the data is good. To ensure the reliabilitythef measurement scales, we check item loadingesathe
composite reliabilities (CR) and average variaredsacted (AVE). Besides GGP2, all standardizedilugs are
significant and more than 0.5. Generally, an iteadiog value is better than 0.50, while some schalaggest
that a loading value can be accepted if it is $icgmt. The path loading of GGP2 is 0.48, whiclalimost 0.5.
As a consequence, we keep this item. The findimgkcate that CR values are between 0.75-0.94 with
confirmatory factor analysis, well exceeding the imium acceptable level of 0.70 and AVE estimatesalor
constructs range from 0.51-0.81, exceeding themewanded minimum value of 0.5 by Bagozzi & Yi (1988)
Table 1. Construct reliability and convergent validity filwe measurement model.

Construct Item loading t-value CR AVE
Environmental regulation ER1 0.84 15.18 0.79 0.56
(ER) ER2 0.64 10.24
ER3 0.75 12.70
Innovation collaboration IC1 1.02 - 0.85 0.74
(1C) IC2 0.69 13.72
Gl1 0.85 - 0.94 0.81
Green innovation GI2 0.84 17.05
(Gl GI3 0.97 22.72
Gl4 0.93 19.38
GGP1 0.90 - 0.75 0.51
perfgfrﬁgnggg"(‘gh(sp) GGP2 0.48 6.70
GGP3 0.70 11.76

Notes: “-"Initially fixed at 1.0 for estimation pposes
4.3. Hypothesistesting and results

Chin and Todd (1995) suggest that the ratio ofsthiare/degrees of freedog2/(df) should range from 1 to 3
for a good model fit. The ratio of our measurementleh is 3.46, which is more than 3 but can be aecep
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Based on previous research, Goodness-of-fit IndéX)(Glormed Fit index (NFI), Comparative Fit IndéIFI),
Incremental Fit Index (IFI), and Relative Fit IndéRFI) should be larger than 0.9 while Root Meau&qg
Residual (RMR) and Standardized RMR (SRMR) showddss than 0.05, and Root Mean Square Error of
Approximation (RMSEA) should be less than 0.10 (®ag & Yi, 1988; Hair et al., 2010; Xie et al., 201 The
results for goodness-of-fit indicators of the stane model (GFI of 0.91, NFI of 0.96, CFI of 0.9F| of 0.97,

RFI of 0.95, SMR of 0.02, SRMR of 0.04, and RMSEA0dL0) are within recommendation, which means the
structural model reveals a good fit.

Table 2. Results of the goodness-of-fit for the structuaded.

Fit index y2/df GFlI NFI CFl IFI RFI SRMR RMSEA
Recommended value <3 >0.90 >0.90 >0.90 >0.90 >0.90<0.05 <0.10
Model result 3.46 0.91 0.96 0.97 0.97 0.95 0.04 00.1
Table 3. Path coéicients and hypothesis testing
Hypothesis Relation Hypothesized direction t-value  Path coefficient Supported
Hla ER-GGP + 5.27 0.49*** Yes
H1b ER-IC + 11.13 0.67*** Yes
Hlc ER-GI + 6.66 0.30*** Yes
H2a IC>GlI + 2.12 0.73* Yes
H2b IC->GGP + 13.20 0.28*** Yes
H3 Gl->GGP + 1.07 0.19 No

Notes: * P<0.05; ** p<0.01; ***p<0.001.

Furthermore, the standardized path coefficientseastuated to represent the direction and sigmifieaof
the hypothesized relationships in proposed modglsi#own in Fig. 2 and Table 3, the results find thgional
green growth performance is significantly directlffected by antecedent variables. Environmentalletipn
(B=0.49, p<0.001) and innovation collaboratig¥*@.28, p<0.001) significantly positively influencegional
green growth performance. However, green innovatiamt a significant determinant of regional grgeowth
performance, which is different from previous saglilFeng and Chen, 2018). Therefore, Hla and H2b is
respectively supported while H3 is not confirmed.

With respect to green innovation, the results retleat environmental regulatiof$£0.30, p<0.001) and
innovation collaborationpE0.73, p<0.05) have a positive effect on green vation. In addition, innovation
collaboration is significantly influenced by enuimoental regulationpc0.67, p<0.001). As a consequence, the
results confirm Hlc, H2a and H1b respectively.
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Figure 2. Standardized solution of the structural model.

5. Discussion and conclusion
Over past twenty years, green growth has beenipeddby a lot of countries. China as biggest eneapsumer
and largest emissions country has carried outiassef policies about green development. Howevavetlthese
policy measures achieved the aim of green growth&ntains to be seen. Therefore, we focus on détants
of green growth performance. In addition, some jm&v studies investigate the relationship between
environmental regulation, innovation, and perforo@(Ploeg and Withagen, 2013; Guo et al., 2017) fdw
studies integrate them in a methodological framé&wadn fact, integrating them can make us advanee th
understanding of regional green growth performaiereover, although innovation cooperation is intpot
for green innovation and green growth, there aredignificant attempts to investigate the relatlipshetween
innovation collaboration and green growth perforogarnTo address these gaps, this paper proposetical
model. In turn, this paper has some key findindge Iucceeding paragraphs show the details.

Firstly, proposing a powerful and robust model. &h®n previous research, we integrate environmental

48



Journal of Resources Development and Management www.iiste.org
ISSN 2422-8397  An International Peer-reviewaardal E-I_.!l]
Vol.45, 2018 IIS E

regulation, innovation collaboration, green innamat and regional green growth in a methodological
framework. We offer a theoretical model, which amake us advance the understanding of green growth
performance in environmental regulation contextinggpanel data of 30 provinces in China from 20032
and structural equation model, we find that theppsed model with a good fit is powerful to explain
determinants affecting regional green growth penmce because the majority of hypotheses are ocwedir

For future research, scholars can extend modelsdbas our proposed to investigate determinantsreéry
growth performance.

Secondly, the new relationship between intra- aeriregional innovation collaboration, green inatien
and green growth development is investigated. Txitends the literature about green growth from the
perspective of innovation cooperation. Our empiriesults show that innovation collaboration sigmhtly
positively influences green innovation and greeswgh performance. This implies that innovation ceaion
improves green knowledge and green technologiasfeainside and outside the region. In order thuce and
minimize resource consumption and environmentalatgngreen growth is an effective approach fororegp
achieve “win-win” of economy and environment. Or thither hand, the new knowledge is rapid increasins
difficult to have all green knowledge and techn@sgwithin region (Melander, 2017). There is no loothat
cooperation is an excellent choice to achieve gigremth. Consequently, establishing extensive coaijmn
relationship not only increase regional green imtion capacity, but also improve regional greenwgno
development.

Thirdly, providing a deep understanding of greeovdh performance in Porter Hypothesis. Our findings
display that environmental regulation is a sigmifit positive determinant for innovation cooperatigreen
innovation and green growth performance respegtival previous research, proper environmental r@guh is
regarded as a good approach to bring greater ntiotivaf innovation (Porter, 1991; Porter and vam de
Linde,1995; Desrochers and Haight, 2014). Our tesulpport the viewpoint in China background. Idigdn,
we creatively investigate the relationship betweerironmental regulation and innovation cooperatibhis
finding show that environmental regulation can &fitms to find cooperation partners (Wagner aneréha,
2011), which can improve innovation cooperationisTdonclusion can contribute to the ongoing literatabout
cooperation in context of the environmental regatatMeanwhile, we do not find empirical evidenbattgreen
innovation significantly influences green growthfpemance. One reason is that green growth perfocamanay
mainly be driven by environmental regulation, caagien and other determinants rather than greeoviaton.
Future research can explore behind reasons.

Moreover, this study provide some practical imgimas. For local government, there is no doubt that
cooperation is an excellent choice to achieve redigreen growth. Therefore, policymakers should ipare
attention to incentive measures that can encouoagaenizations embed in region to cooperate witheoth
organizations, especially partners from outsideréggon. On the other hand, our results show thairenment
regulation can inspire innovation cooperation, gremovation and green growth performance to soxtené
As a result, Chinese government and other deveajopimuntry governments are supposed to continue to
implement proper environmental regulation. Withpesg to firms, a good policy atmosphere for coofpi@naand
environmental regulation can encourage them toaeau minimize resource consumption and environaient
damage while they develop new products and services

This paper has its own limitations while it provsdealuable insights. To some extent, our reseagdogis
not very long and the samples are not very largeure studies can extend research period and ugerla
samples involving some other developing and deeslamuntries. On the other hand, we does not hiaga
number of external factors and focus only on some determinants of green growth performance, irod
environment regulation, innovation cooperation, gneken innovation, which may lead to miss some e
factors. Future research can consider a furthearesipn of external factors and examine their radegreen
growth.
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