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Abstract: This study used 2017-2019 Chinese A-share-listednaobile manufacturing companies as research
samples to analyse the impact of the governmeritvésss relationship on eco-innovation. We found ¢haealthy
government-business relationship had a positiveaghpn enterprise eco-innovation. The mediatingot$f test
verified that a healthy government-business raatiip affected enterprise eco-innovation througtarfcing
constraints. In addition, managerial ownership ificantly increased the positive impact of a health
government-business relationship on enterprisarenovation. We also found that a healthy governnriersiness
relationship had a more substantial impact on pris&r eco-innovation in non-state-owned enterprigshsn
considering corporate property rights. The studsulte provide empirical evidence for the influermfethe
government-business relationship on enterpriseéretmsation and deepen our understanding of ecovittian in
China’s automobile manufacturing industry.

Keywords: government-business relationship, eco-innovatinanagerial ownership, state ownership, financial
constraints

I ntroduction

Under the influence of guanxi in the Chinese bussneontext, entrepreneurs often
have multiple roles. On the one hand, entrepreneeesl to innovate to stay competitive,
and on the other hand, they are also good at niaiimgarelationships with the government.
They need to engage in both productive activitiess @ther non-productive activities, such
as rent-seeking [1]. In general, in addition to ulag work and leisure activities,
entrepreneurs always engage in internal businesdtias and external guanxi maintenance
activities. In the process of guanxi maintenanece, of the most important relationships is
the one between enterprises and the governmetiite lcase of a good relationship between
the government and enterprises, the governmentn ofteates a healthy business
environment for enterprises, such as a suitablepgstp rights protection system,
an effective contract enforcement mechanism, andystem to limit the abuse of
government power. A healthy business environmermit tis established by a good
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relationship between government and business enablerprises to devote more time and
energy to production and operation activities. tlheo words, a healthy relationship
between government and business can help enterptiseperate better. In contrast,
a negative relationship between government andnbssi will result in the enterprises
spending a lot of time and energy in lobbying tegegnment for more privileged policies

and gray income [2-4]. Therefore, in China, a Hsaljovernment-business relationship
enables enterprises to gain a broader space falafeaent and invest more time and
money in beneficial business activities, among Whéco-innovation is an important part.

Eco-innovation occurs within the context of shagdabal challenges, including the
need to separate growth from resource use, incig#éseé use of renewable energy sources,
improving energy efficiency, and reducing carbonissions [5]. In addition, the
recognition and application of green innovation the government, enterprises, and
individuals are also important [6]. It tries to dirsolutions to systematically reduce the
environmental impact of manufacturing, consumpticand disposal activities [7].
Eco-innovation is becoming more apparent in the ufeturing and consumption
industries. Electric cars, which are an examplamfinnovative eco-friendly product, are
attracting global attention. In addition, eco-inatien can act as an important tangible
economic facilitator [8]. Eco-innovation is alsocbening an increasingly important part of
enterprise research and development and applisatidimerefore, it is becoming
significantly more important to explore the detamamts of eco-innovation. As described
above, the Chinese government-business relationpldgs an important role in the
development of enterprises. Given this backgroumel,aimed to answer the following
qguestions: Can the government-business relationaffigct enterprises’ investment in
eco-innovation? What are the factors that playl@irothis process?

This study used 2017-2019 Chinese A-share-listetbnaabile manufacturing
companies as research samples to analyse the ingfathe government-business
relationship on eco-innovation in the Chinese cantéNe found that a healthy
government-business relationship had a positiveaghpn enterprise eco-innovation.
The mediating mechanism test verified that the guwent-business relationship affected
enterprises’ eco-innovation through financing coaists. In addition, managerial
ownership significantly increased the positive ietpaf a healthy government-business
relationship on enterprises’ eco-innovation. We oaldound that a healthy
government-business relationship had a more suimtaimpact on enterprises’
eco-innovation in non-SOESs (state-owned enterprisegn considering corporate property
rights.

This research made the following contributionsstkithe research perspective of this
article is novel in terms of examining the impattie government-business relationship
on eco-innovation. Second, we theoretically analylse heterogeneous influence of
managerial ownership and state ownership, empyicgiow the moderating effect of
managerial ownership and state ownership, and Iretvea relationship between the
government-business relationship and eco-innovafidird, we provide new empirical
evidence for the study of eco-innovation and entlah literature regarding the impact of
the business environment on microenterprise dectigiaking and behaviour. Fourth, East
Asian countries, such as China, Japan, and SoutbalKbave similar histories and cultures
[9]. More government intervention in the market amdlustry results in a closer
relationship between the government and enterpridesearch on the government-business
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relationship in the context of China may have urgaéguiding significance for other East
Asian countries.

The remainder of this article is structured asofo. Section 2 reviews the prior
literature and states the research hypotheseso®&cpresents the research design, mainly
introducing the data sources, sample selectionalviar measurement, and empirical model
establishment. Section 4 shows the results of thwpirecal analysis, including the
descriptive statistics, correlation analysis, meggression analysis, and robustness test
results. Section 5 presents the empirical resudltth® mediating effects tests. Section 6
provides the research conclusions and implications.

Literaturereview and hypothesis development
Literaturereview

Previous studies held the view that the businesdramment is “a comprehensive
ecosystem of the external environment faced by rprises” when they engage in
entrepreneurship and other activities [10]. Based tloe ecological perspective, the
relationship between the government and enterp(t@spetition and cooperation) within
this ecology can affect the innovation activity efterprises [11]. According to this
perspective, the relationships between a govern@edtenterprises can be divided into
three categories: commensal, symbiosis, and doménaihe complex interactions of
competition and cooperation between government anarket produce different
commensal, symbiotic, or dominant relationshipsictvldetermine a series of activities of
enterprises in the ecology. Previous studies hawasked on three of these relationships -
the “invisible hand,” the “helping hand,” and therédatory hand” [12] - which guide the
understanding of the interactions between govermsnand markets. However, previous
studies on the relationship between them focusethernmpact of institutions, education,
and financial policies on the development of eniegs [13], without providing
a comprehensive evaluation of the relationship betwgovernment and business, thus
failing to identify the interaction between the govment and enterprises in more fields.
The influence of this pluralistic and complex redaship on the innovation ability of
enterprises remains unclear.

Since entering the 21st century, “green,” “innoeaf! “sustainable,” and other terms
occupy our lives. More specifically, in the busimesontext, the OECD defines
eco-innovation as “the implementation of new omg#igantly improved products (goods
and services), processes, marketing methods, aag@mal structures, and institutional
arrangements that, whether intentionally or unitibexally, result in an improvement in the
environment as compared to relevant alternativé4].[As enterprises put more and more
attention into eco-innovation, it is becoming aore@asingly important field for enterprises.
However, different academic circles have differemdlerstandings in different fields of the
concept of enterprise eco-innovation. In managemgokes, eco-innovation refers to the
production, application, or exploration of goodservices, production processes,
organizational or management structures, or busimasthods that are unfamiliar to
companies or users. The result is a reduction wir@mmental impacts, such as less
pollution and less of a negative impact on the wo$eresources, compared to the
corresponding alternatives [15, 16].

In subsequent studies, researchers further extetttedtoncept of eco-innovation.
Incorporating innovative and eco-friendly attritgitato the design of new products reflects
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a company's positive orientation toward positive stainability in new product
development, rather than passively eliminating mmrmental problem characteristics [17].
The eco-innovation are referred as new products;gsses, and practices that are designed
to reduce or avoid environmental hazards, or mealifbns to existing products, processes,
and practices [18]. lyer and Reczek emphasisedi¢ielopment of eco-friendly creations
in innovation (for example, the introduction of ovative recyclable materials), which is
more in line with the current understanding of imaition [19].

Previous studies also focused their reviews on Jatiee management models
[20, 21]. Silva et al. conducted a comparative wtod the classical models of innovation
management to understand the modelling, stages, aagdnizational factors of the
innovation process [20]. Cagnhazzo et al. studiegl hajor evolutions of innovation
management models and discussed the forms andusesi®f these models by analysing
their advantages and disadvantages [21]. In tlé dieinnovation management, a study by
Hidalgo and Alors focused on innovation in manageintechniques (rather than models)
and review of the development, uses and trends [22]

The research on eco-innovation itself mainly fosusa three levels, namely, the
motivation of innovation, performance, and the wet@mn process [23]. Motivation-related
studies mainly explored the antecedent variables$ ihfluence innovation at different
levels. These studies mainly included different imaitonal factors in the stages of
adaptation, development, and under-innovation.gxample, previous studies showed that
technological capabilities, environmental organaal capabilities, market-based
instruments, customer green demand, and competitigesures can have an impact on
enterprises’ eco-innovation behaviours [24]. Thesglies mainly discussed the outcomes
and outputs of innovations, including financial fpemance, competitive performance, and
market performance. For example, previous studieslyn focused on cost-effectiveness
[14], increasing productivity and reducing energe wr pollution [25], creating win-win
situations that are characterised by both economi@ environmental benefits
[23], increasing sales [26], and improving brandiponing and brand image [27]. Another
field of studies on eco-innovation focuses on theetbpment process of different types of
innovation, such as the process of eco-innovatianarketing.

However, in practice, organizations need guidaneehow to systematically apply
their efforts to achieve environmental goals andnta@in continuous improvement in the
environmental performance of their products and ageament processes [28].
Eco-innovation is the core part of enterprise atitis, so that the enterprises must uphold
the idea of continuous innovation, to ensure theigal and development of enterprises.

Hypothesis development

A healthy government-business relationship can gedhe financing constraints of
enterprises, and lower financing constraints calp @ enhance the eco-innovation of
enterprises. The characteristics of innovationviigs are distinct. For example, innovation
activities are always long-term activities with higisk. Innovation requires enterprises to
continuously invest funds for a long time. Innowatithat merely depends on internal
financing will encounter two major problems: Firtle instability of internal financing
leads to a fracture in the capital chain of innmratactivities. Second, a sudden
interruption or restart of innovation activities ifgs huge adjustment costs to
an enterprise’s innovation activities [29, 30]Jislthallenging to meet the capital demand of
innovation with internal financing alone; as suelternal financing is an indispensable
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source of capital for enterprise innovation [31].amMy studies found that financing
constraints harm the R&D and innovation capabditid enterprises [31-34]. The external
financing of enterprises can be divided into eqditbancing and debt financing. Good
equity financing and debt financing can allevidie financing constraints of enterprises,
thus enhancing enterprise eco-innovation.

Furthermore, external investors have asymmetricorindtion about enterprise
innovation activities [35], and it is difficult foexternal investors to judge the enterprise’s
innovation capabilities and innovation prospects ttutheir information disadvantage. One
of the manifestations of a healthy government-tessrrelationship is that the relationship
between government and enterprises is “clean.hildituation, the government’s integrity
and transparency are improved, and the enterprism®-seeking opportunities and
behaviours are reduced. When the government isdmnitsg which businesses to support,
such as in the form of government subsidies [3®], éxemptions [37], and government
procurement [38], it strictly selects those bussess producing excellent innovations.
By allocating public resources to innovative entisgs, the government transmits signals
to the market to reduce the information asymmeteywben enterprises and external
investors, attract external funds, and reduceittan€ing constraints of enterprises.

China’s financial system is a bank-led financiasteyn, where the main financing
method of enterprises is bank debt financing. Mastks are state-owned banks; therefore,
they are greatly influenced by the government aslity guidance. Another manifestation
of a healthy government-business relationship isliabity. The government is concerned
about enterprise development and provides highitguialfrastructure, financial services,
and market intermediary services. A healthy refetiop between government and business
can help enterprises obtain bank loans and redi@eding constraints.

To sum up, a healthy government-business relatipnsteans that the relationship
between government and business is cordial ane,cléaich enables enterprises to obtain
a good external financing environment and redunaniting constraints, thus helping to
promote enterprise eco-innovation. Based on theeboalysis, we proposed hypothesis 1.

Hypothesis 1: A healthy government-business raiatip has a significant positive
impact on enterprise eco-innovation.

Eco-innovation is a high-risk and long-term enteg@rinvestment activity. A good
external environment is necessary for enterprigeimgovation, but enterprises are not
necessarily willing to use the good business enwrent formed by healthy political
business relationships to carry out eco-innovatRvincipal-agent theory points out that the
control rights and ownership of modern enterpriaes separated and the principal-agent
problem arises when maximising the private interegtmanagers. Enterprise innovation
activities are conducive to the sustainable devakt of enterprises and enhancing their
competitive advantages [20, 21, 39, 40]. Jensen Madkling pointed out that when
managerial ownership increases, the interests ef rttanagement and those of the
shareholders tend to converge and the principaiagest decreases, forming an incentive
compatibility effect [41]. Managerial ownership neskenterprises willing to engage with
a good business environment for enterprise ecovetian. Based on the above analysis,
we believe that managerial ownership enhances thgtiye impact of a healthy
government-business relationship on enterprise immumvation; hence, we proposed
hypothesis 2.
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Hypothesis 2: Managerial ownership significantlcrizases the positive impact of
a healthy government-business relationship on prisereco-innovation.

From the perspective of institutional theory, goweents in emerging economies play
an important role in controlling and distributingasce and key factor resources, such as
capital, land, technology, and infrastructure [48F government-owned entities, SOEs
have inherent advantages regarding obtaining gawenh support, such as government
subsidies and government procurement, forming eures effect. Since SOEs are closely
tied with the government, they have an inherenbrimiition effect that allows them to
understand the government’s policy guidelines &eg face low policy uncertainty.

Since SOEs have won government support without ampravement in
government-business relations, the effect of impnoent of the government-business
relationship on the SOEs may be limited. The retethip between non-SOEs and the
government does not have as many advantages dsetiagten SOEs and the government;
therefore, with the improvement of the governmeamibess relationship, the
communication between non-SOEs and the governnmeméases and their relationship
improves. On the one hand, non-SOEs gradually mbgailicy resources, such as
government subsidies and bank loans, which wergiqursly difficult to obtain, to reduce
the resource constraints on eco-innovation in NGRS On the other hand, hon-SOEs have
a greater understanding of policies and less irdition asymmetry, which can improve
their expectations of the economic consequencescofinnovation. Therefore, compared
with the case of state-owned enterprises, a hegtiwernment-business relationship has
a stronger impact on the eco-innovation of non-S(Ezsed on the above analysis, we
proposed hypothesis 3.

Hypothesis 3: Compared with the case of SOEs, dtHyegovernment-business
relationship has a stronger positive impact oretteeinnovation of non-SOEs.

Based on the above three hypotheses, we constraictessbretical model for this study,
as shown in Figure 1.

Managerial ownership| | State ownership

H2 H3

Eco-innovation

Government-business relationship

HI

Fig. 1. Theoretical model

Resear ch design

Data and sample selection

Our initial sample included all the automobile miamturing companies listed in the
Shanghai and Shenzhen A-share market from 201018, 2nd we divided the industries
based on the 2012 industry classification standaslied by the China Securities
Regulatory Commission. The government-businesgioakhip was measured using the
health index of China’s urban government-businedationship issued by the National
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Academy of Development and Strategy (NADS), Renbhiiversity of China. Other data

were collected from the China Stock Market & Accting Research Database (CSMAR).
The sample selection criteria were as follows:tFine deleted the listed companies with
missing data. Second, we excluded companies withatie revenue, ST, and *ST.

Our final sample included 334 firm-year observagion

Variable definitions
Measurement of the government-business relationship

The index of China’s urban government-businesdiogiship released by the NADS,
Renmin University of China, has two dimensions: d@lity and cleanness [43].
The cordiality dimension includes three primaryi@adors: government care, government
service, and corporate tax burden. The dimensiarieafhness has two primary indicators:
government integrity and government transparené¢ye ifidex was first released in 2018
for the evaluation year of 2017, the second wasasgld in 2019 for the evaluation year of
2018, and the third was released in 2020 for tlauation year of 2019. Table 1 describes
the composition of the indicators in the evaluatimulex system of China’s urban
government-business relationship.

Table 1
The evaluation index system of China’s urban gavemt-business relationship

Dimensions Primary indicators Secondary indicators
Al: Inspection times of government officials to
enterprises (5 %); A2: Number of discussions betweg
government officials and entrepreneurs (5 %)
B1: Infrastructure (10 %); B2: Financial servic® ¢b);
B3: Market intermediary (10 %); B4: E-government
efficiency (10 %)

A: Government’ s concern fo
enterprises (10 %)

Cordiality B: Government services to
enterprises (40 %)

C: Tax burden of enterprises C1: Tax burden of enterprises (10 %)

(10 %)
D: Government integrity D1: Agency price of food safety license (5 %);
Cleanness (10 %) D2: Baidu corruption index (5 %)
E: Government transparency E1: Publicity of administrative information (15 %);
(30 %) E2: Fiscal transparency (15 %)

Measurement of eco-innovation

Following previous studies, such as Zhang et dl},[Albino et al. [45], and Wu et al.
[46], we used the number of green invention patgiilications to measure enterprise
eco-innovation. The China National Intellectual gy Administration (CNIPA) divides
green patents into green invention patents andngrdédity models. Because green
invention patents are the most innovative, in #tisdy, we used the number of green
invention patent applications to measure enterggeinnovation. In the later robustness
test, we used the total number of green inventatemt applications and green utility model
applications to measure enterprise eco-innovation.

Moderating variables

Referring to Gotti et al. [47], and Shen and Ho8][4nanagerial ownershipvO) is
equal to the number of shares held by the managedieided by the total number of
shares. Referring to prior research [46, 49] ortestavned enterprisesSQES$, we
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determined the nature of the enterprise accordintpe¢ nature of the ultimate controller,
with a value of 1 for SOEs and 0 for non-SOEs.

Control variables

Following prior studies [46, 48], we selected th@ldwing variables as control
variables: leverage ratioLEV), corporate size SIZE), sales revenue growth rate
(SALGROQ, return on total assetRQA), the shareholding ratio of the largest shareholde
(TOPY), the ratio of independent directortDRATIO), and board size BODSIZB.
The leverage ratioLEV) is the total liabilities divided by the total ats. Corporate size is
the natural logarithm of the total assets. Thessadeenue growth ratesSALGRQ is the
sales of the financial year minus the sales ofpitevious year and then divided by the
previous year’'s sales. The return on total asfR@®A is equal to the current net profit
divided by the total assets. The shareholding rafidthe largest shareholdef@PJ) is
equal to the number of shares held by the lardemtebolder divided by the total share
capital. The ratio of independent directodDRATIO) is equal to the number of
independent directors divided by the total humbfedicectors. Board sizeBODSIZE is
the total number of directors on the board.

Empirical model

Hypothesis 1 predicted that a healthy governmesird®ss relationship is positively
associated with enterprise eco-innovation. Modelak set to test hypothesisASis the
independent variable that captured the governmesitabss relationshiEl_INVEN was
the dependent variable that was used to measwgpere eco-innovation. Since there was
a large number of zero values in the number of mrie@ention patent applications,
a zero-inflated Poisson regression was adopted foeréhe regression analysis. If the
regression coefficient; of ZSis positive and significant, then hypothesis &upported:

EIINVEN = By + B,ZS + B,LEV + B5SIZE + B,SALGRO + BsROA + BsTOP1
+ B,IDRATIO + B4BODSIZE + & Model 1

To test hypothesis 2, we employed the following eidby interacting Swith MO in
model 1. EI_INVEN represents enterprise eco-innovation, aff represents the
government-business relationshiO stands for managerial ownership. If the coeffitien
B> of ZS- MO is positive and significant, then hypothesis 2upported.

EIINVEN = By + B ZS + B,ZS - MO + BsMO + B,LEV + BsSIZE + B,SALGRO
+ B,ROA + BgTOP1 + ByIDRATIO + B,,BODSIZE + ¢ Model 2

To test hypothesis 3, we added the interaction EBmSOEbased on model 1 to form
model 3. In model 3EI_INVEN represents enterprise eco-innovation &QE represents
state ownership. If the coefficierfl, of ZS - SOE is negative and significant, then
hypothesis 3 is supported.

EIINVEN = By + P, ZS + BoZS + SOE + B3 SOE + B,LEV + BsSIZE + BsSALGRO
+ B,ROA + BgTOP1 + BoIDRATIO + B,oBODSIZE + & Model 3
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Empirical results
Descriptive statistics

Table 2 shows the descriptive statistics of our@amThe minimum, median, and
75 % quantile values dEl_INVEN are zero, indicating that the vast majority of pten
enterprises do not apply for green invention patelteanwhile, it also indicates that the
zero-inflated Poisson model is suitable for adaptibhe minimum value aZSis 7.88, the
median is 52.29, and the maximum value is 100catdig a great difference in the health
index of the government-business relationship betwnaifferent cities. The median MO
is 0.03, which means that managerial ownershigelatively low in China’s automobile
manufacturing enterprises. The aver&geEis 0.28, indicating that 28 % of enterprises in
the automobile manufacturing industry belong to SOE

For the control variables, the averagd BV is 0.44, indicating that the leverage ratio
of manufacturing enterprises is 44 % on average. aterage sample firm siz8IZB is
22.51. The average sales revenue groBALGRQ is 1.44, and the median is 0.06,
indicating that the sales revenue growth rate anarigmobile manufacturing enterprises
is greatly different. The averagtOAis 0.03, and the average ®P1is 0.36. The average
of IDRATIOIs 0.37, indicating that 37 % of the directors imadependent. The minimum of
BODSIZEis 5, and the maximum &ODSIZEis 17, which complies with the provisions of
China’s Companies Act.

Table 2
Descriptive statistics
Variable N Mean SD Min. P25 Median P75 Max.

EI_INVEN | 334 2.32 13 0.00 0.00 0.00 0.00 194.00
ZS 334 53.92 19 7.88 40.31 52.29 64.93 100400

MO 334 0.13 0.19 0.00 0.00 0.03 0.19 0.7

SOE 334 0.28 0.45 0.00 0.00 0.00 1.00 1.0

LEV 334 0.44 0.19 0.04 0.32 0.42 0.57 0.95
SIZE 334 22.51 14 19.77 21.54 22.30 23.20 27.47
SALGRO | 334 1.44 23 —0.56 —0.05 0.06 0.20 429.04

ROA 334 0.03 0.08 -0.71 0.01 0.04 0.07 0.1p

TOP1 334 0.36 0.15 0.05 0.24 0.36 0.46 0.71

IDRATIO 334 0.37 0.05 0.27 0.33 0.33 0.40 0.6D
BODSIZE | 334 8.69 1.9 5.00 7.00 9.00 9.00 17.90

Pear son correlation analysis

Table 3 presents the correlation coefficient maarnong the variables. The correlation
coefficient betweerZS and EI_INVEN is significant at the 5 % level, revealing tha¢ th
government-business relationship is significantlysifively correlated with enterprise
eco-innovation and consistent with hypothesis ladidition, El_INVEN is significantly
correlated withLEV, SIZE IDRATIO, and BODSIZE indicating that it is appropriate to
select these variables to put into the empiricadl@ho
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Table 3
Pearson correlation analysis
El_ SAL ID BOD
INVEN ZS MO SOE LEV SIZE GRO ROA | TOP1 RATIO |SIZE
EI_INVEN| 1.000
0.138
pAS) (0.011) 1.000
MO —-0.027| 0.046 1.000

(0.618)| (0.404)

0.110" | —0.004 [-0.439"
SOE 1 0.045)| (0.949)| (0.000) | 1:9%°

0.165" | —0.062|—0.286" |0.391"
LBV 1 0.002)| (0.263)| (0.000) | (0.000)| 0%

SIZE 0.352™| 0.058 |-0.377" |0.448" | 0.549 1.000
(0.000)| (0.293)| (0.000) | (0.000)| (0.000)

-0.011| 0.010 | -0.039 | 0.088 | 0.055 | 0.078
SALGRO 4 g46)| (0.857)| (0.477) | (0.109)| (0.320) | (0.154)| +0%°

ROA 0.006 | 0.034 | 0.056 |-0.006|-0.298" | —-0.033|-0.017| 1.000
(0.912)| (0.536)| (0.309) | (0.908)| (0.000) | (0.545)(0.753) =

Topy |~0-019| 0072 | -0.063 | 0.021 | 0013 |0.097 |-0.041 0.084| , o
(0.730)| (0.193)| (0.249) | (0.700)| (0.819) | (0.077)|(0.459)(0.127)

IDRATIO |0-192 042" | 0.005 | —0.088|-0.123" | -0.021/-0.00§ 0.010| -0.001| , o
(0.000)| (0.009)| (0.932) | (0.109)| (0.025) | (0.701)|(0.919)(0.857) (0.993)|

Bopsize| 0-123 |-0.182 [-0.2257 [0.378" [ 0.288" [0.363" | 0.065|-0.079-0.134 |-0.428" [ ]
(0.024)| (0.016)| (0.000) | (0.000)| (0.000) | (0.000)|(0.235) (0.150)| (0.014)| (0.000) |

1) p values in parentheses; ®)< 0.10,”p < 0.05," p < 0.01

Main analysis

Columns (1), (2), and (3) of Table 4 respectivelgsent the empirical test results of
hypothesis 1, hypothesis 2, and hypothesis 3. Bkéficient ofZSin column (1) is 0.019,
which is significant at the 1 % level, indicatirttat the healthier the government-business
relationship, the stronger the enterprise eco-iatiom will be; hence, hypothesis 1 is
supported. The coefficient &S- MO is significantly positive at the 1 % level in cola
(2), suggesting that managerial ownership signifigaimproves the positive impact of the
healthy government-business relationship on erisergco-innovation, so hypothesis 2 is
supported. Th&S- SOEcoefficient is —0.029 and is significantly posiiat the 1 % level
in column (3), indicating that the healthy govermtieusiness relationship in non-SOEs
has a stronger positive impact on enterprise egovation, supporting hypothesis 3.

Concerning other variables, the coefficientL&YV is significantly positive, indicating
that the higher the leverage ratio is, the moré&v@adhe enterprise eco-innovation will be.
The SIZE coefficient is significantly positive, indicatinthat the larger the corporate size,
the more active the ecological innovation will EBALGROIis significantly negative,
indicating that sales revenue growth rate is neghti correlated with enterprise
eco-innovation. Th&OA coefficient is significantly positive, indicatintat the return on
total assets is positively correlated with entexpreco-innovation. THEOP1 coefficient is
significantly negative, indicating that the shareiy ratio of the largest shareholder is
negatively correlated with enterprise eco-innovati®RATIO and BODSIZE coefficients
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are significantly positive, indicating that theioabf independent directors and board size

are positively correlated with enterprise eco-irattmon.

Table 4
Regression results of the main analysis
i @ @) )
Variables El_INVEN El_INVEN El INVEN
zs 0.019” 0.012" 0.034"
(7.62) (4.08) (8.38)
0.095"
ZS- MO e
—6.437"
MO (-3.81)
—-0.029"
ZS- SOE o3
1.53%7
SOF (4.34)
LEV 4.875" 3.957" 3727
(10.08) (7.76) (7.26)
0.140 0.116 0.184"
SIzE (2.93) (2.41) (3.71)
-1.207" —0.962" —0.910"
SALGRO (C4.86) Carn ey
18.037 16.88" 14.537
ROA (10.16) (9.56) (8.26)
—1.945” —-0.910° —0.435
Tort (-7.11) (=2.57) (-1.17)
7.280" 5.666 5.079"
IDRATIO (10.50) 7.26) o)
0.075" 0.108" 0.124"
BODSIZE (4.85) (5.95) Can
Constant -8.403" —6.946" —9.761"
(+10.92) (-8.27) (~11.65)
Inflate _cons 1.266" 1.279" 1.2937
- (8.32) (8.44) (8.53)
N 334 334 334

1) zstatistics in parentheses; 'p)< 0.10,”p < 0.05,” p < 0.01

Robustness checks

The following robustness tests were used to impttieerobustness of the research
conclusions: (1) changing the measurement methaadejpendent variables; (2) changing
the measurement method of the dependent variad)ajsing the fixed-effect model and
random effect model; (4) adding control variables.

Robustness check using alternative independenturexasnt

Referring to Guan [50], the research samples anéati into 10 groups according to
the score of government-business relationship ftmmto high, and assigned 1 to 10 in
turn. For example, the score of 91-100 is 10, dme dcore of 1-10 is 1. The new
measurement method of government-business relatpisexpressed &S2 and Table 5
shows the robustness test results after usingnatiee the variable measurement method.
Column (1) reports the empirical results of the dtiyesis 1 and suggests that the
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government-business relationshifiSQ is positively and significantly associated witiet
measure of eco-innovatiorE( INVEN at a 1 % level (0.162 witlz = 6.56), which
indicates that the healthy government-businesstioakhip promotes eco-innovation.
As shown in column (2), the coefficient 462- MO is significantly positive at 1 % level
(0.625 withz = 3.10), suggesting that managerial ownership meggmthe strength of the
association between the healthy government-businedationship and enterprise
eco-innovation, validating hypothesis 2. The cafit for ZS2- SOEin column (3) is
negative at a 1 % level (—0.247 with= —4.17), implying that the positive impact of the
healthy government-business relationship on eriggpeco-innovation is stronger in
non-SOEs. The empirical results in Table 5 show thgothesis 1, hypothesis 2, and
hypothesis 3 are still robust after using alten@ihdependent measurement.

Table 5
Results of robustness check using alternative imaiggnt measurement

)

@

©)

Variables El INVEN El INVEN El INVEN
zs2 0.1627 0.1157 0.295"
(6.56) (4.07) (6.86)
0.6257
ZS2- MO (3.10)
—4.513
MO (—2.55)
-0.247"
Z - SOE (-4.17)
1.336"
SOE (3.18)
4878 4.349 3.885
LEV (9.95) (8.64) (7.50)
0.189” 0.187" 0.2387
SIZE (4.10) (4.08) (5.02)
1111 -1.0517 -1.0187
SALGRO (-4.58) (—4.23) (-4.14)
17.86 16.86 14.31°
ROA (9.99) (9.39) (7.92)
0 005" ~1552° —0.749
TOP1 (-8.34) (—4.75) (=1.87)
7.3997 6.208" 5.3047
IDRATIO (10.53) (7.90) (6.67)
0.068~ 0.0907 01137
BODSIZE (4.18) (4.94) (6.11)
Constant 947" 879 s
(-12.70) (-11.30) (-13.34)
Inflate _cons 1.2377 1.237" 1.275"
_ (8.06) (8.05) (8.37)
N 334 334 334

1) z statistics in parentheses; p)< 0.10,”p < 0.05,” p < 0.01

Robustness check using alternative dependent nmerasat

Referring to the research method of Shen and H8l e sum up the number of
green invention patents and green utility modeleptst to construct a new variable
El_ Total which is used to measure the enterprise eco-atimv. Table 6 shows the
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robustness test

results after

changing the ecosatitm measurement method.

The coefficient ofZS in column (1) is significantly positive at a 1 %vél (0.019 with
z = 11.26), revealing that a healthy government+#mes relationship enhances enterprise
eco-innovation. As shown in column (2), the coédiit estimate forZS - MO is
significantly positive (0.081 witlz = 5.68), indicating that managerial ownership emlean
the positive impact of a healthy government-busineslationship on enterprise
eco-innovation. The coefficient @S- SOEin column (3) is —0.014, which is significant at
the 1 % level, indicating that the positive impaxft a healthy government-business
relationship on enterprise eco-innovation is stesrig non-SOEs. The empirical results in
Table 6 show that hypothesis 1, hypothesis 2, aymbthesis 3 are still robust after

changing the measurement method of enterprisersamration.

Table 6
Results of robustness check using alternative abpgrmeasurement
i (€] B) ©)
Variables El TOTAL El TOTAL .
zs 0.019” 0.013" 0.025"
(11.26) (6.37) (9.12)
0.0817
ZS-MO (5.66)
—4.4217
MO (-4.09)
-0.014"
ZS- SOE ok
0.320
SOE o
LEV 5.137" 4133 4,186
(14.27) (10.73) (10.55)
0.128" 0.1187 0.224"
S8 (3.65) (3.29) (5.83)
-0.917" —-0.8227 —-0.801"
SALGRO (5.42) C479) )
18.14" 17.307 15.56"
ROA (13.34) (12.73) (11.35)
—2.2297 -1.059" -1.366~
Tor (-10.79) (-4.01) (-4.90)
6.344" 4.3017 4.703"
IDRATIO (11.70) (6.01) o
0.069" 0.1197 0.115"
BODSIZE (5.96) (5.67) o o8)
Constant —7.286" —6.265" —9.161"
(-13.38) (-10.29) (-14.65)
Inflate _cons 1.2167 1.2337 1.240"
- (8.67) (8.82) (8.88)
N 334 334 334

1) z statistics in parentheses; @ 0.10,"p < 0.05,” p< 0.01

Robustness check using random effect panel Poissgnession and fixed effect panel

Poisson regression

The random effect panel Poisson regression and fefiect panel Poisson regression
are used for the robustness test. The resultseofdbustness test are reported in Table 7.
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Columns (1) - (3) are the results of random effeatel Poisson regression analysis, and the
coefficient ofZSin column (1) is positive and significant (0.02&wz = 4.37), indicating
that the healthy government-business relationshipmptes enterprise eco-innovation.
The coefficient ofZS - MO in column (2) is positive and significant at the%d level
(0.274 withz = 5.62), indicating that managerial ownership eikarthe positive impact of
a healthy government-business relationship on prisereco-innovation. The coefficient of
ZS- SOEin column (3) is negative and significant at th&level (—0.111 witlz = —8.50),
indicating that the positive impact of a healthyvgement-business relationship on
enterprise eco-innovation is stronger in non-SOHse empirical results presented in
columns (1)-(3) of Table 7 show that hypothesitiyjpothesis 2, and hypothesis 3 are still
robust by using random effect panel Poisson regness

Table 7
Results of robustness check using random effec fgoisson regression
and fixed effect panel Poisson regression

Random effect panel Poisson regression Fixed effect panel Poisson regression
Variables &) @) ®) 0) 5) (6)
El INVEN El INVEN El INVEN | EI INVEN | El INVEN | El INVEN
75 0.027” 0.017 0.099" 0.0001 —0.006 0.076
(4.37) (2.38) (8.40) (0.02) (-1.01) (4.64)
0.2747 0.285"
25-MO (5.62) (3.21)
-19.16" 7.951
MO (—4.58) (0.40)
-0.1117 -0.102"
2S5 SOE (=8.50) (5.37)
12.36" 12.137
SOE (11.03) (10.04)
LEV 6.283 8.487" 0.608 29.77 31.47" 10.85
(2.82) (4.84) (0.29) (6.25) (6.56) (1.82)
SIZE —-0.912 -1.52% —2.417" -16.76" -16.17" -13.85"
(-1.34) (-9.45) (-12.53) (-13.43) (-12.79) (-10.89
—0.665 —0.157 0.014 -1.115 —0.625 0.223
SALGRO | 25 o4 (~0.52) (0.60) (3.21) (—1.67) (0.53)
ROA 24.437 27.37”7 21.05" 36.437 37.397 26.27"
(7.57) (9.36) (7.64) (9.27) (9.41) (6.10)
TOP1 3.754 1.660 3.500 2.516 0.366 5.202
(2.06) (1.17) (2.36) (0.95) (0.14) (1.91)
15.20" 12.317 9.727" —-0.698 —2.519 —-1.150
IDRATIO (6.59) (6.01) (4.56) (£0.23) (~0.83) (~0.40)
0.686" 0.663" 0.545" 0.951" 0.905" 0.829"
BODSIZE (5.90) (7.70) (5.73) (7.95) (7.90) (7.24)
Constant —-1.595 13.08 27.28"
(-0.11) (3.92) (6.51)
N 334 334 334 95 95 95

1) z statistics in parentheses; @)< 0.10,”p < 0.05,” p < 0.01

Columns (4)-(6) are the results of fixed effect 93on regression analysis.
The coefficient ofZS in column (4) is 0.0001, which is positive but rgignificant.
The coefficient ofZS - MO in column (5) is positive and significant at the%d level
(0.285 withz = 3.21), indicating that managerial ownership digantly enhances the
positive impact of the healthy government-businessdationship on enterprise
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eco-innovation. The coefficient @S- SOEin column (6) is negative and significant at the
1 % level, indicating that the positive impact dfi@althy government-business relationship
on enterprise eco-innovation is stronger in non-SOEhe empirical results presented in
columns (4)-(6) of Table 7 show that hypothesisnd Aypothesis 3 are still robust with
fixed effect panel Poisson regression.

Robustness check using additional control variables

To control the omitted variable bias, we a&d, AGE and DUAL into control
variables.RD is the natural logarithm of R&D expenséssE, the difference between the
minus the year of establishment of the enterpdsealculated by natural logarithm. If the
chairman and CEO are concurrently appointed byéme person, the valueBUAL is 1;
otherwise, the value is 0.

Table 8 shows the results of the robustness test ading additional control variables.
The coefficient ofZSin column (1) is positive and significant at thésllevel (0.015 with
z = 5.50), indicating that the healthy governmentibess relationship promotes enterprise
eco-innovation. The coefficient @S- MO in column (2) is positive and significant at 1 %
(0.132 withz = 5.62), indicating that managerial ownership ekarthe positive impact of
a healthy government-business relationship on thetergrise eco-innovation.
The coefficient 0ofZS- SOEin column (3) is negative and significant at théollevel
(—0.037 withz = -5.33), indicating that a healthy government-bess relationship has
a stronger positive impact on enterprise eco-intiona The empirical results shown in
Table 8 show that hypothesis 1, hypothesis 2, aymgbthesis 3 are still robust after
increasing control variables.

Table 8
Results of robustness check using additional cbutnaables
Variables El I(l\ll)VEN El I(ﬁ)\/EN El |(§)VEN
75 0.015"7 —0.002 0.03T
(5.50) (-0.51) (6.69)
ZS- MO 0(‘%3;522)
MO o
ZS- SOE _((1‘2332)
SOE 1(151%
g ooy "2
SIZE 0('23 _g; Oéjg) 0'(752.;4);)
SALGRO _(1_2232) _(();72?5;) _O(f;)i;)
o e s
TOP1 _(?:é_(g; _%;?i) _2('—54} 877)
IDRATIO 6('3.%; 2('3,315;) 3'?3??%;)
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i @ @) ©)
Variables EI INVEN El INVEN £l INVEN
0.047 0.117" 0.071"
BODSIZE (2.45) a7 e
RD -0.070 0.112 —0.240
(=0.71) (1.12) (-2.42)
-1.553" -1.8297 —-0.9417
AGE (=5.23) (-5.81) (-2.99)
-0.708" —2.01T7 -1.17%"
PUAL (=3.93) (=7.14) (-5.48)
Constant —6.265 —7.748" 1287
(-6.62) (-7.32) (-8.67)
Inflate _cons 1.178" 1.061" 1.114"
- (7.44) (6.59) (6.74)
N 334 334 334

1) z statistics in parentheses; ®)< 0.10,"p < 0.05,” p < 0.01

M ediation mechanism test

In this part, we empirically tested whether a Healjovernment-business relationship
can affect enterprise eco-innovation through fimagconstraints. Referring to the research
of Hadlock and Pierce [51] and Wen et al. [52]sthaper uses the SA index to measure
corporate financing constraints. The calculatiomnfgla is: SA = —0.737 - SIZE +
0.043- SIZE® — 0.04- AGE In this formulaSIZEis the natural logarithm of the total assets
of the enterpriseAGE is the establishment period of the enterprisehB®A index and
control variables use the variable of corporate.sim alleviate the endogenous problem,
we use the natural logarithm of total market vatueneasure corporate size.

We used Baron and Kenny's causal steps approadiothéd test the mediating effect
of financing constraints [53]. The first step ist&st the total effect of the independent
variable (government-business relationship) ondiygendent variable (eco-innovation) by
using the previous Model 1. In the second stepuser Model 4 to test the influence of
independent variables (government-business rekttiphon mediating variables (financing
constraints). In the third step, we added mediatiagables (financing constraints) as
independent variables on the basis of the firgi,saad used Model 5 to test the impact of
mediating variables (financing constraints) on dhefemt variables (eco-innovation). Wen
and Ye [54] and Gao and Han [55] summarise the elmgyic through Figure 2. As shown
in Figure 2, if the coefficients anda are significant, and the coefficiebtof financing
constraints in the third step is also significainén there is a mediating effect. On this basis,
if the coefficientc’ is not significant, it means that it is a completediating effect; and if
the coefficientc’ is significant, it means that it is a partial madig effect.

EI_INVEN = By + P1ZS + B,LEV + B3SIZE + B,SALGRO + BsROA + BsTOP1
+ B,IDRATIO + BgBODSIZE + ¢ Model 1
SA = By + B1ZS + PB,LEV + B3SIZE + B,SALGRO + BsROA + B TOP1 + B,IDRATIO
+ BsBODSIZE + & Model 4

EIINVEN = By + B1ZS + BoSA + BsLEV + B4SIZE + BsSALGRO + BsROA + B, TOP1
+ BgIDRATIO + BoBODSIZE + ¢ Model 5
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Flg. 2. Causal steps approach

Table 9
Results of causal steps approach
. (€] )] ©)]
Variables El_INVEN SA El_INVEN
25 0.019” 0.001" 0.015"
(7.62) (3.92) (6.36)
—4.217
SA (-8.27)
LEV 4875 —0.091" 4507”7
(10.08) (—2.60) (9.09)
SIZE 0.140" 1.251" 6.069"
(2.93) (106.25) (8.44)
-1.207" —0.00003 —0.899
SALGRO (4.86) (~0.76) 3.71)
18.03" 0.012 15.56
ROA (10.16) (0.23) (9.21)
—1.945" 0.094 —0.9107
TOP1 (7.11) (2.00) (—2.95)
7.280" 0.787" 5.831"
IDRATIO (10.50) (6.31) (8.46)
0.075" 0.007 0.015
BODSIZE (4.85) (1.38) (0.94)
Constant —8.403" —23.417 -119.87
(-10.92) (—=92.40) (-8.82)
Inflate _cons 1.266" 0.921"
- (8.32) (5.40)
N 334 334 334

1) z/t statistics in parentheses; B)< 0.10,”p < 0.05,” p < 0.01

Table 9 shows the regression results of the catsps approach. The coefficienta8
in column (1) is significantly positive at the 1 I&vel (0.019 withz = 7.62), then the first
step is established. TS coefficient in column (2) is significantly posiévat the 1 % level
(0.001 witht = 3.92), and the second step is established. db#idents ofZSandSAin
column (3) are significant at the same time, intiinga that financial constraints play
a partial mediating effect on the impact of the guownent-business relationship on

eco-innovation.
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Conclusion

In China, Japan, South Korea, and other countrlerevthe government plays a strong
role in the economy and market, the impact of theeghment-business relationship on
microenterprise behaviour needs to be paid atteritoIn this study, we used 2017-2019
Chinese A-share-listed automobile manufacturing games as research samples to
analyse the impact of the government-businessioakdtip on eco-innovation and its
mechanism in the Chinese context. We found thatealtliy government-business
relationship had a positive impact on enterpriseianovation. The mediating mechanism
test confirmed that a healthy government-businesistionship affected enterprise
eco-innovation through financing constraints. lditidn, the positive impact of managerial
ownership enhanced the effect of a healthy goventiinesiness relationship on enterprise
eco-innovation. Considering state ownership, in-8@Es, a healthy government-business
relationship had a stronger positive impact on rpnige eco-innovation. After a series of
robustness tests, such as using alternative indepénvariables, using alternative
dependent variables, and changing regression metitbd conclusion was still valid.
Our research enhanced the understanding of thecimpfathe business environment
on the micro behaviour of enterprises and found f@etors that influenced enterprise
eco-innovation.

Based on the above conclusions, we propose thewfioljj research implications.
Regarding theoretical implications, this study immrates the government-business
relationship into the analytical framework of epigse eco-innovation. We also explore the
roles of managerial ownership and state ownerslgighanism in enterprise eco-innovation.
These variables provide a new perspective for tondysof enterprise eco-innovation.
In addition, our research complements previous issutby empirically examining the
mediating role of financing constraints, and it gselbridge the boundary between
government-business relationship and enterpriseirgmyation. Our research setting
enables us to provide a platform for continueduwison from this perspective.

Regarding policy implications, our study verifieshe impact of the
government-business relationship on enterpriseiretmvation, and it can be inferred that
the government-business relationship has an ingrathe decision-making and behaviour
of enterprises. In “strong government” countriag;hsas China, Japan, and South Korea,
the government has more power and can provide miges with more resources.
Therefore, the governments of these countries rieetkstrain their behaviour, attach
importance to the construction of the relationdhgpwveen government and enterprises, and
consider the influence of their behaviour on thecislen-making and behaviour of
microenterprises. Previous studies have showntzatager policies influence executive
behaviour [56]. On the one hand, this requires gowent to pay attention to the
relationship with enterprises by providing poliaypport such as appropriate property rights
protection system and effective contract enforcémmeechanism. On the other hand, the
government should also pay attention to establgslinreasonable and fair relationship
between government and business by setting résiricon the abuse of government power
and weakening the opportunity for rent-seeking.

Regarding management implications, the governmasitless relationship is
an important aspect of the business environmenth@g are located in countries that are
deeply influenced by East Asian cultural traditiooempanies in China, Japan, and South
Korea should pay more attention to the meaninggofath xi” in their business activities.
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Enterprises in countries like China, Japan, andiS&orea should learn to manage their
relationships with their respective governmentgjvet to obtain support from the

government, and make appropriate responses in tlegiision-making according to the

relationship between enterprises and the governnheraddition, our research finds that
property rights and corporate governance mechanpaysimportant roles in the influence

of the government-business relationship on entsprieco-innovation. Therefore,

enterprises should correctly identify, understand imcorporate the roles of property rights
and corporate governance mechanisms into theiméssipractices. In the practice of
enterprise management, managers should considenfthences of macro-political and

policy factors on enterprise performance to bedtfapt to the external environment, make
reasonable countermeasures, and improve the abilitgnterprises to resist risks and
manage performance.

In the context of China, the government plays apartant role in resource allocation,
while Western governments play a “night watchmaoley which has a relatively small
impact on the economy and market. As such, in tlesté/n context, is the influence of the
government-business relationship on enterpriseirgomsation still present? If so, is the
mechanism of action different? In addition, we spate that Japan, South Korea, and other
East Asian countries with similar history and crdtuto China have the same
government-business relationship and eco-innovataf}, but we also need follow-up
researchers to continue to collect data from tkesatries for verification.
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