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In the context of increasing resource scarcity and environmental pollution,

achieving sustainable development with environmental friendliness at its core is

essential for maintaining long-term economic growth. However, the positive

environmental externalities associated with sustainable development impose

an additional cost burden on enterprises. Internalizing those positive

environmental externalities in the form of corporate benefits through tax

policies is the key to incentivizing sustainable development. Using the

reform of China’s tax enforcement agency and tax enforcement system as a

quasi-natural experimental context, this paper investigates the impact of tax

equity on sustainable development. The empirical findings show that tax equity

can promote the sustainable development of enterprises, and this promotion is

achieved by enhancing corporate green innovation. Furthermore, tax equity has

a stronger effect on the sustainable development of enterprises in a favorable

market environment because it is more conducive to the protection of

intellectual property and transformation of green innovation into tangible

output. The tax equities brought about by different types of tax reforms

have different effects on the sustainable development of enterprises in

different life cycle stages because the types of tax inequities suffered by

enterprises of different ages vary.
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1 Introduction

Since the industrial revolution, rapid economic growth has led to the overexploitation

of resources and excessive discharge of industrial pollution, which have had a serious

negative impact on the natural environment. This negative impact in turn affects

economic development and limits the sustainability of economic growth. The

international community has gradually become aware of this situation and thus

adopted sustainable economic development as a core strategy. When faced with

environmental problems, companies will improve their resource efficiency and seek to

maintain a balance between economic output and environmental conservation to gain a

sustainable competitive advantage (Hart, 1995a). The existing literature has proposed that

two basic elements must be satisfied to achieve sustainable development: environmental
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sustainability, which mainly refers to minimizing the

environmental hazards caused by operating activities

(Antolin-Lopez et al., 2016) or minimizing resource

consumption (Hart, 1995b; Chow & Chen, 2012), and

economic growth sustainability, which refers to maintaining

long-term growth in terms of profitability and operating

performance (Bansal, 2005; Steurer et al., 2005; Erol et al.,

2009). In other words, corporate sustainability is defined as

the pursuit of sustained economic growth in the presence of

ecological constraints (Shrivastava, 1995).

Although sustainable economic development is beneficial to

the long-term growth of the economy as a whole, enterprises by

nature maximize their individual interests and, in the absence of

external constraints, are more likely to sacrifice the natural

environment or waste public resources for their own

benefit—that is, the so-called “tragedy of the commons” in

economic theory. This contradiction between individual

rationality and group irrationality is difficult to be address

through market mechanisms. Polluting companies make a

profit by transferring the costs of pollution control to the

natural environment and lack the incentive to actively

minimize negative environmental externalities (Jaffe et al.,

2005); companies that are devoted to emissions reduction,

resource recycling, and green innovation generate knowledge

spillovers and positive environmental externalities but have to

bear the associated costs of those efforts, which discourages them

from further investing in environmentally friendly activities

(Jaffe et al., 1995; Porter & Van, 1995; Rennings, 1998;

Atanassov & Liu, 2014). Therefore, the environmental

externalities of enterprise development must be addressed

through public economic policy interventions, and taxation is

one of the most effective means of regulating the externalities of

enterprise behavior (Sun et al., 2008).

In recent years, governments around the world have

promulgated a variety of tax policies to encourage sustainable

development. Effective tax policies require not only sensible

regulations, but also the guarantees provided by a transparent

tax regime. Tax equity is one of the most important indicators of

the fairness of a tax regime. Tax equity is related to the credibility

of the tax regulations and their enforcement. When the tax

regime lacks fairness, enterprises will ignore tax policies and

invest resources into obtaining tax exceptions to support their

profitability, which will in turn damage its credibility. To build an

efficient and fair tax regime, the Chinese government has

reformed the tax enforcement system and enforcement

agencies, both of which have been used to reduce information

asymmetries in tax enforcement. Such reforms have played an

important role in creating a fair tax regime.1

Based on this, this paper constructs a difference-in-

differences (DID) model using a sample of Chinese listed

companies from 2000 to 2019 and constructs a quasi-natural

experiment to test the impact of reduced tax inequity on

sustainable development using the reforms of the tax

enforcement system (i.e., the Golden Tax III project) and the

tax enforcement agency (i.e., transferring social insurance

collection from a third-party agency to the taxation

department). We find that the reduction in tax inequity

brought about by both reforms can significantly contribute to

the sustainable development of enterprises, and the results are

robust regardless of whether total factor productivity, labor

intensity, or capital intensity is used as a measure of

enterprise sustainability. Tax equity promotes sustainable

development by increasing the number of green invention

patent applications, utility patent applications, invention

patent grants, and utility model grants. Furthermore, tax

equity has a stronger effect on the sustainable development of

enterprises in a favorable market environment, mainly

because a such an environment is more conducive to green

innovation. Reforming the tax enforcement system is more

effective in promoting the sustainable development of young

enterprises through green innovation because it is more

effective in reducing information asymmetries on the

collection side by breaking down tax agencies’

intradepartmental information barriers while inhibiting

their rent-seeking behaviors. Moreover, young enterprises

typically have fewer social connections and are more likely

to suffer from tax inequities. Reforming tax enforcement

agencies is more effective in promoting mature enterprises

through green innovation because doing so relieves

information asymmetries on the payment side by

coordinating social insurance premiums and taxes while

reducing the inequities caused by tax evasion. Since mature

enterprises are generally more willing to pay social insurance

premiums, they are more likely to benefit from the tax equity

brought about by tax enforcement agency reform.

The main contributions of this paper are in the following

four aspects. First, the externalities of sustainable

development require public policy interventions, and this

paper takes tax reform as a proxy for pro-sustainable

development public policy. Second, there has long been an

academic debate about whether green innovation can

promote sustainable development. This paper offers its

perspective on this discussion by analyzing Chinese listed

companies. Third, in the heterogeneity test, this paper finds

that the market environment and life cycle characteristics of

enterprises have heterogeneous effects on sustainable

development-promoting tax equity, which provides a

theoretical reference for the subsequent formulation of

targeted public taxation policies. Last, two DID models

that validate each other are constructed in the empirical

study, which can serve as a basis for future research efforts.

1 The details of the implementation of the reforms and their impact on
tax equity are described in the institutional background section of this
paper.
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2 Institutional background and
hypothesis development

2.1 Institutional background

Information asymmetry is an important cause of tax policy

failure (Sen, 1988; Mirrlees & Vickey, 1996). Specifically, there are

two main reasons for tax inequity. On the one hand, there is a

certain degree of freedom in tax enforcement, and tax information

asymmetries allow tax collectors to engage in rent seeking, which

leads to tax inequities on the collection side; on the other hand,

some enterprises may evade taxes by manipulating earnings,

concealing actual income, bribing officials, etc., which create tax

inequities on the payment side. To address these problems, the

Chinese government has adopted reforms in both the tax

enforcement system and the tax enforcement agencies. Both

types of reforms are aimed at creating a standardized and fair

tax regime by addressing the information asymmetries that exist in

tax collection and administration.

2.1.1 Reform of the tax enforcement system
The acquisition and supervision of tax-related information is an

important means to ensuring the standardization of tax enforcement

and provides an important guarantee against which the government

implements tax policies and promotes tax equity (Gordon&Li, 2009).

The Golden Tax Project, which was implemented in 1994, is a

representative reform of the tax enforcement system. From

1994 to 1998, the Chinese government implemented “Golden Tax

I,” which was designed to focus on the construction of a VAT cross-

checking system, and promoted it in more than 50 cities. However, it

did not achieve the desired effect due to the frequency of information

errors caused by manual entry. To address this problem, China began

to formally establish “GoldenTax II” in 1998 and rolled out the system

to all provinces, prefecture-level cities and counties in 2001.

The “Golden Tax I” and “Golden Tax II” projects mainly

focused on the joint verification of VAT, which could not meet

the tax enforcement system’s increasingly complex needs in terms of

expanding information processing and supervision, so China

officially launched the “Golden Tax III” project in 2013. The

“Golden Tax III” project is different from the previous two

phases of the project in that it covers all tax types, generally uses

big data, cloud computing and other advanced technical means, and

is built following the principle of “one platform, two levels of

processing, three coverage, and four systems2.” This project

marked a leap forward in the supervision of tax-related

information: the unified technical infrastructure platform enables

the smooth flow of information between taxation departments and

the data can be monitored and cross-checked, the exchange of

information between the State Administration of Taxation and local

taxation bureaus facilitates the multi-dimensional presentation of

taxpayer profiles and prevents tax evasion, and the

intradepartmental information exchange compresses the freedom

in local tax collection and enforcement while combatting the

irregularities in tax enforcement and unfair taxation caused by

corruption and collusion.

“Golden Tax III” has made greater breakthroughs than “Golden

Tax I” and “Golden Tax II” in terms of influencing reform and

expanding the coverage of tax types. Therefore, this paper selects

TABLE 1 Implementation of “Golden Tax III” in Chinese provinces and
municipalities.

Year Provinces and municipalities implementing “Golden
tax III”

2013 Chongqing Municipality, Shanxi Province, Shandong Province (except
Qingdao)

2014 Guangdong Province, Henan Province, Inner Mongolia Autonomous
Region

2015 Hebei Province, Ningxia Hui Autonomous Region, Guizhou Province,
Yunnan Province, Guangxi Zhuang Autonomous Region, Qinghai
Province, Hainan Province, Tibet Autonomous Region, Gansu Province,
Hunan Province, Anhui Province, Xinjiang Uygur Autonomous Region,
Sichuan Province, Jilin Province

2016 Liaoning Province, Jiangxi Province, Fujian Province, Beijing
Municipality, Heilongjiang Province, Tianjin, Jiangsu Province, Hubei
Province, Zhejiang Province, Shaanxi Province, Shanghai Municipality,
Shenzhen Municipality, Qingdao Municipality

TABLE 2 Implementation of social insurance premium collection and
management reform in Chinese provinces and municipalities.

Year Provinces and municipalities implementing social
insurance premium enforcement reform

1998 Yunnan Province, Chongqing Municipality, Jiangsu Province, Anhui
Province, Hubei Province, Zhejiang Province, Inner Mongolia
Autonomous Region

2000 Guangdong Province, Gansu Province, Shaanxi Province, Liaoning
Province, Heilongjiang Province, Hainan Province

2015 Hebei Province

2008 Ningxia Hui Autonomous Region

2017 Hainan Province

2019 Shanxi Province, Shandong Province, Guangxi Zhuang Autonomous
Region, Xinjiang Uygur Autonomous Region, Tibet Autonomous Region

2020 Jilin Province, Jiangxi Province, Sichuan Province, Guizhou Province,
Beijing Municipality, Tianjin Municipality, Shanghai Municipality

2 “One platform” refers to the unified technical platform, including
network hardware and basic software; “two levels of processing”
refers to relying on the unified technical platform to gradually
realize centralized processing of data and information in the State
Administration of Taxation and provincial bureaus; “three coverage”
refers to covering all tax types, covering all processes, covering state
and local taxation institutions at all levels and networking with relevant
departments; and “four types of systems” refers to four major
applications used for tax enforcement, administrative management,
managing external information and decision support.
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“Golden Tax III” as the research object for tax enforcement system

reform and uses its promotion as a quasi-natural experiment to

carry out empirical research. The specific rollout of “Golden Tax III”

in each province and city is shown in Table 1.

2.1.2 Reform of the tax enforcement agencies
Although social insurance premiums are fees, they have the

characteristics of a quasi-taxation. Among more than

170 countries and regions with social insurance premiums,

132 have taxation departments acting as social insurance

premium collection and administration agencies. There has

long been an ample “free space” for the collection and

administration of social insurance premiums in China, and

the evasion of social insurance premiums was widespread.

Although the “Interim Regulations on the Collection and

Payment of Social Insurance Premiums” and the Social

Insurance Law of the People’s Republic of China clearly

stipulate the scope and norms of collection and payment,

enterprises may find ways to evade social insurance premiums

by changing their governance structure, compensation plans, and

ownership structure as well as by looking for loopholes in the

regulatory environment (Desai and Dharmapala, 2006; Chen

et al., 2010; Armstrong et al., 2015; DeBacker et al., 2015).

TABLE 3 Variable names and definitions.

Variable name Variable
code

Variable definition

Total factor productivity LP TFP_LP Total factor productivity calculated using the LP method

Total factor productivity OP TFP_OP Total factor productivity calculated using the OP method

Labor intensity LAB As higher labor intensity indicates lower sustainability, it is defined as the negative of “cash paid to and for
employees/total operating income.”

Capital intensity CAP Capital intensity, calculated as ln (total assets/number of employees +1)

Tax enforcement system reform ROS Equals one if the observation is in an area-year that has implemented the Golden Tax III according to
Table 1 and zero otherwise

Tax inequity before tax enforcement system
reform

UNF_ROS Equals one if the tax burden of the firm is higher than the regional average before the implementation of the
Golden Tax III project and zero otherwise

Tax enforcement agency reform ROI Equals one if the observation is in an area-year that has implemented social insurance premium collection
agency reform according to Table 2 and zero otherwise

Tax inequity before tax enforcement agency
reform

UNF_ROI Equals one if the tax burden of the firm is higher than the regional average before the reform in social
insurance premium collection and zero otherwise

Firm age LnAge The natural logarithm of the sample firm’s age

Firm size LnSize The natural logarithm of firm’s total assets

Gearing ratio LEV The gearing ratio of the firm

Board size LnBSZ The natural logarithm of the number of directors on the board plus one

Proportion of independent directors RID The ratio of independent directors to total directors on the board

Return on assets ROA Return on assets of the firm

Green invention patent application lnGIPA The natural logarithm of the number of green invention patent applications plus one

Green utility model application lnGUPA The natural logarithm of the number of green utility model patent applications plus one

Green invention patent grants lnGIA The natural logarithm of the number of green invention patent grants plus one

Green utility model grants lnGUA The natural logarithm of the number of green utility model patent grants plus one

Business environment MI_total Total marketization score

TABLE 4 Descriptive statistics of variables.

Variable Obs Mean Std. dev Min Max

TFP_LP 8,935 8.184 1.010 5.785 10.720

TFP_OP 8,935 8.023 1.058 5.157 10.450

LAB 8,935 −0.116 0.082 −0.557 −0.010

CAP 8,935 14.380 0.984 9.719 20.340

UNF_ROS 8,935 0.417 0.493 0.000 1.000

ROS 8,935 0.426 0.495 0.000 1.000

UNF_ROI 8,935 0.705 0.456 0.000 1.000

ROI 8,935 0.604 0.489 0.000 1.000

LnAge 8,935 2.456 0.448 0.697 3.689

LnSize 8,935 21.510 1.129 19.346 24.032

LnLEV 8,935 0.445 0.194 0.053 0.973

LnBSZ 8,935 2.079 0.720 0.179 3.296

RID 8,935 0.372 0.119 0.168 0.576

ROA 8,935 0.045 0.054 −0.121 0.243

lnGIPA 8,935 0.217 0.584 0.000 3.091

lnGUPA 8,935 0.169 0.493 0.000 2.708

lnGIA 8,935 0.135 0.311 0.000 2.484

lnGUA 8,935 0.115 0.334 0.000 1.926

MI_total 8,874 8.270 1.915 −1.420 11.710
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As the most critical factor at the enforcement level, the

operation of collection agencies has a significant impact on the

standardization of tax and social insurance premium collection as

well as the prevention of tax evasion. In 1998, the Ministry of

Finance, theMinistry of Labor, the People’s Bank of China, and the

State Administration of Taxation jointly issued the “Notice on the

Issuance of Interim Provisions on the Implementation of Two

Lines of Management of the Basic Pension Insurance Fund for

Enterprise Employees,” which clearly stipulates that both social

insurance agencies and taxation departments are the legal agencies

for collecting and managing social insurance premiums and that

localities are free to choose between the two. In 1999, the 13th

executive meeting of the State Council considered and adopted the

“Provisional Regulations on Collection and Payment of Social

Insurance Premiums,” which reconfirmed the collection and

administration departments. Although both the social insurance

and taxation departments are the legal collection agencies for social

insurance premiums, the taxation departments are relatively more

regulated and thus more aggressive in their collection efforts. On

the one hand, there is a connection between social insurance

premiums and income tax and thus the collection of social

insurance premiums by the taxation department can allow for

more efficient supervision of tax evasion by cross-checking

information; on the other hand, the taxation department has

stronger enforcement capabilities, a more complete collection

and control system, and takes a firmer stance against tax

evasion. To restrain tax evasion, more local governments are

choosing to implement tax enforcement agency reform and

replace third-party agencies with taxation departments as

collectors of social insurance premiums. The specific rollout is

shown in Table 2.

2.2 Hypothesis development

Tax enforcement reform contributes to tax equity by reducing

information asymmetries, and the impact of corporate tax equity on

sustainable development can be analyzed from both the corporate

and market perspectives. From the corporate side, reducing tax

inequities promotes green innovation and sustainable development

through three main pathways. First, reducing tax inequities means

that enterprises face a less unfair tax burden, which enables them to

retain more profits such that they have more resources to invest in

green innovation. Second, reducing tax inequities makes enterprises

more optimistic about their future prospects, boosts their

confidence, and encourages them to respond more positively to

environmental protection and innovation policy guidance, which in

turn motivates them to invest in green innovation resources (Liu

et al., 2022). Third, enterprises facing fewer tax inequities are more

inclined to send positive signals to the market, which reduces their

cost of financing and relieves their financing constraints (Sialm,

2006; Baum et al., 2009; Croce et al., 2012; Francis et al., 2014). From

the market side, tax equity reduces the distortions in resource

allocation caused by the government’s “special care,” thus

alleviating the problem of mismatched production resources and

facilitating the flow of production materials to more efficient

enterprises. In light of the above analysis, the first hypothesis of

this paper can be proposed:

Hypothesis 1: Tax equity promotes sustainable development.

The reduction in tax inequities brought about by tax

enforcement reform will promote the sustainable development

of enterprises. According to the theoretical analysis in the

previous section, it can be seen that tax equity promotes green

innovation. Therefore, this paper analyzes the influencing

mechanism of tax equity on the sustainable development of

enterprises from the perspective of green innovation.

Innovation is the core driver of enterprise development, and

green innovation can improve enterprises’ production processes,

convert waste into goods, reduce compliance costs, and enhance

enterprises’ environmental reputation and competitive

advantages, all of which promote sustainable development

(Hart, 1995a; Porter and Van, 1995; Sharma and Vredenburg,

1998; Eiadat, 2008). First, green innovation can help firms build a

TABLE 5 Baseline regression results.

Variables Tax enforcement
system reform

Tax enforcement
agency reform

(1) (2)

TFP_LP TFP_LP

ROS −0.076** —

(−2.39) —

UNF_ROS −0.353*** —

(−22.38) —

UNF_ROS×ROS 0.130*** —

(5.88) —

ROI — −0.080*

— (−1.66)

UNF_ROI — −0.306***

— (−15.66)

UNF_ROI×ROI — 0.279***

— (5.47)

Controls YES YES

Constant 1.749*** 1.744***

(21.78) (21.41)

Observations 8,935 8,935

R-squared 0.769 0.759

Year FE YES YES

Ind FE YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10%

levels, respectively. T-values are reported in parentheses.
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competitive advantage by reducing their costs while contributing

to the development of differentiated products (Porter and Van,

1995). Second, firms that engage in green innovation can benefit

from a reduced cost of compliance with government

environmental regulations (Hart, 1995b). Third, green

innovation can help firms improve their market position

(Mirata and Emtairah, 2005; Bernauer et al., 2007; Tian et al.,

2021). Fourth, green innovation can enhance firms’

environmental reputation (Eiadat et al., 2008). Studies have

shown that consumers are more inclined to buy products that

support green innovation concepts (Heun et al., 2014; Tully &

Winer, 2014), and some consumers are inclined to pay higher

prices for environmentally friendly products and services (Bhat,

1993). Fifth, the adoption of green innovation strategies

optimizes operational processes and thus improves economic

performance (Banerjee, 2001). Furthermore, environmental

performance makes not only a direct but also an indirect

contribution to economic performance (Shrivastava, 1995).

Most scholars believe that corporate green innovation helps

firms build sustainable competitive advantages (e.g., Porter

and Van, 1995; Brunnermeier & Cohen, 2003; Johnstone,

2007). Therefore, this paper proposes its second hypothesis:

TABLE 6 The dynamic effects of tax enforcement reforms.

Variables Tax enforcement system reform Tax enforcement agency reform

Experimental group Control group Full sample Experimental group Control group Full sample

(1) (2) (3) (4) (5) (6)

TFP_LP TFP_LP TFP_LP TFP_LP TFP_LP TFP_LP

ROS_-5/ROI_-5 0.407 0.055 0.095 −0.249* 0.297 −0.141

(1.61) (0.38) (1.31) (−1.74) (0.45) (−0.41)

ROS_-4/ROI_-4 0.342 0.090 0.109 −0.091 0.324 −0.033

(1.60) (0.65) (1.54) (−0.84) (0.49) (−0.29)

ROS_-3/ROI_-3 0.245 0.117 0.185 −0.113 0.719 0.114

(1.25) (0.88) (1.01) (−1.03) (1.18) (0.83)

ROS_-2/ROI_-2 0.288 0.123 0.085 -0.025 0.351 -0.022

(1.58) (0.95) (1.21) (−0.25) (0.54) (−0.23)

ROS_-1/ROI_-1 0.260 0.117 0.166 -0.017 0.165 0.023

(1.52) (0.94) (0.88) (−0.19) (0.25) (0.15)

ROS_0/ROI_0 0.519** 0.136 0.188* 0.240*** 0.135 0.158**

(2.20) (1.13) (1.93) (3.13) (0.18) (1.97)

ROS_1/ROI_1 0.329** 0.109 0.225** 0.272*** 0.158 0.097*

(2.08) (0.94) (2.03) (3.74) (0.21) (1.72)

ROS_2/ROI_2 0.264* 0.094 0.194** 0.293*** 0.149 0.191

(1.82) (0.84) (2.00) (4.51) (0.20) (1.21)

ROS_3/ROI_3 0.284** 0.160 0.186** 0.238*** 0.155 0.179

(2.12) (1.45) (1.99) (3.62) (0.21) (1.48)

ROS_4/ROI_4 0.305** 0.130 0.196** 0.199*** 0.046 0.053

(2.40) (1.28) (2.14) (3.74) (0.06) (0.93)

ROS_5/ROI_5 0.277** 0.144 0.154* 0.140* 0.134 0.026

(2.34) (1.31) (1.76) (1.82) (0.18) (0.48)

Controls YES YES YES YES YES YES

Constant 0.645*** 1.676*** 1.615*** 1.772*** 1.177** 1.815***

(3.59) (11.02) (14.70) (16.61) (2.13) (19.48)

Observations 3,426 5,509 8,935 3,426 5,509 8,935

R-squared 0.655 0.765 0.754 0.753 0.778 0.754

Year FE YES YES YES YES YES YES

Ind FE YES YES YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10% levels, respectively. T-values are reported in parentheses. Due to space limitations, only the dynamic

regression results for the 5 years before and after the implementation of the reform are presented.
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Hypothesis 2: Green innovation is a mediating mechanism

through which tax equity promotes sustainable development.

3 Research design

3.1 Sample

This paper selects Chinese listed companies from 2000 to

2019 as the sample. Financial companies, companies with owner’s

equity of less than zero, companies under special treatment, and

companies with less than 3 years of innovation data are removed

from the sample, leaving a final sample of 8,935 observations.

Patent data are manually collected from the website of the State

Intellectual Property Office, and all financial data are obtained

from the CSMAR database. Data on tax enforcement reforms at

both the prefectural and provincial levels are obtained from the

State Council website and local government websites, and data on

the market environment are obtained from the Marketization

Index published by Fan Gang and Wang Xiaolu (Fan et al.,

2001). To eliminate the effect of extreme values, all continuous

variables are winsorized at the 1% and 99% percentiles.

3.2 Variables

In this paper, total factor productivity calculated using the LP

method (Levinsohn and Petrin, 2003) is chosen as a measure of

enterprise sustainability and total factor productivity calculated

using the OP method (Olley and Pakes, 1996), capital intensity

and labor intensity (Solow, 1956; Forbes, 2002; Carayannis, 2004)

are used as alternative indicators.

In terms of explanatory variables, this paper uses two

dummy variables to indicate whether the firm has experienced

tax enforcement reform (ROS/ROI). A value of one is assigned

if the firm is in an area-year where tax enforcement reform has

been implemented and zero otherwise. UNF_ROS/UNF_ROI

is used to indicate whether the firm suffered from tax inequity

before the reform was implemented. A value of one is assigned

if the tax burden of the firm is higher than the regional average

before the reform and zero otherwise. The product of ROS/

ROI and UNF_ROS/UNF_ROI (ROS*UNF_ROS/

ROI*UNF_ROI) therefore represents the reduction in tax

inequity, as the reforms reduce information asymmetries

and thus reduce tax inequity from both the government

and corporate sides (Allingham and Sandmo, 1972;

Slemrod et al., 2001; Desai and Dharmapala, 2006; Kleven

et al., 2011; Armstrong et al., 2015; DeBacker et al., 2015;

Pomeranz, 2015; Carrillo et al., 2017; Chen, 2017).

To capture the green innovation of the sample firms, this

paper uses the number of green invention patent applications,

utility model patent applications, invention patent grants, and

utility model patent grants. The detailed definitions of the

variables are presented in Table 3.

Table 4 presents the descriptive statistics of the variables. The

minimum value of TFP_LP is 5.785, the maximum value is

10.720, and the standard deviation is 1.010, which indicates

that enterprise sustainability varies widely. The mean of ROS

is 0.426 and the mean of ROI is 0.604, which indicates that

roughly half of the observations have experienced tax

enforcement reform. The green innovation indicators (lnGIPA,

lnGUPA, lnGIA, lnGIA) vary widely among enterprises.

3.3 Model

To test the impact of reduced tax inequity on the

sustainable development of enterprises, this paper selects

tax enforcement reform (i.e., tax enforcement system

reform represented by the Golden Tax III project and tax

enforcement agency reform represented by switching social

insurance premium collection to the tax departments) as

quasi-natural experiments, respectively, and designs a DID

model to observe the effect of the reduced tax inequity brought

about by tax enforcement reform on the sustainable

development of enterprises. Based on this, the paper

constructs the following models:

TABLE 7 Regression results for the placebo test.

Variables Tax enforcement
system reform

Tax enforcement
agency reform

(1) (2)

TFP_LP TFP_LP

ROS_pb 0.132*** —

(5.28) —

UNF_ROS_pb −0.245*** —

(−11.19) —

UNF_ROS_pb×ROS_pb 0.026 —

(0.91) —

ROI_pb — 0.131***

— (5.34)

UNF_ROI_pb — −0.245***

— (−11.10)

UNF_ROI_pb×ROI_pb — 0.024

— (0.83)

Controls YES YES

Constant 1.471*** 1.471***

(15.67) (15.69)

Observations 8,935 8,935

R-squared 0.646 0.646

Year FE YES YES

Ind FE YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10%

levels, respectively. T-values are reported in parentheses.
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1) Using the tax enforcement system reform represented by the

Golden Tax III project as the quasi-natural experiment:

TFP LPit � α0 + α1 · ROSit + α2 · UNFROSi + α3 · ROSit × UNFROSi + α4 · LnAgeit
+ α5 · LnSizeit−1 + α6 · LnLEVit−1 + α7 · LnBSZit−1 + α8 · RIDit−1
+ α9 · ROAit−1 + YearFE + IndustryFE + εit

(1)

where TFP_LPit is the explanatory variable that indicates the

sustainable development of firm i in year t, ROSit is the indicator

for tax enforcement system reform, andUNF_ROSi indicates whether

the firm suffered from tax inequity before the tax enforcement system

reform. ROSit×UNF_ROSi is the core explanatory variable in this

paper, which indicates the degree to which tax inequity is reduced by

tax enforcement system reform. In addition, this paper controls for

firm age (LnAge), firm size (LnSize), leverage ratio (LnLEV), board

size (LnBSZ), board independence (RID), and firm profitability

(ROA). Year and industry fixed effects are also controlled for to

eliminate the possible influence of year- and industry-invariant

factors.

2) Using the tax enforcement agency reform represented by

switching social insurance premium collection to the tax

departments as the quasi-natural experiment:

TFP LPit � α0 + α1 · ROIit + α2 · UNF ROIi + α3 · ROIit × UNF ROIi

+ α4 · LnAgeit + α5 · LnSizeit−1 + α6 · LnLEVit−1 + α7 · LnBSZ it−1
+ α8 · RID it−1 + α9 · ROAit−1 + YearFE + IndustryFE + εit

(2)

where ROIit is similarly used as the indicator for tax enforcement

agency reform andUNF_ROIi indicates whether the firm suffered

from tax inequity before the tax enforcement agency reform.

ROIit×UNF_ROIi is the core explanatory variable in this paper,

which indicates the degree to which tax inequity is reduced by tax

enforcement agency reform.

4 Empirical results

4.1 Baseline regression

Table 5 reports the results of the baseline regressions on the

impact of reduced tax inequity from tax enforcement reform on

firms’ sustainable development. Regression 1) demonstrates the

impact of the reduction in tax inequity brought about by the tax

enforcement system reform on the sustainable development of

enterprises. The main explanatory variable UNF_ROS×ROS is

TABLE 8 Regression results substituting alternative measures of sustainable development.

Variables Tax enforcement
system reform

Tax enforcement
agency reform

Tax enforcement
system reform

Tax enforcement
agency reform

Tax enforcement
system reform

Tax enforcement
agency reform

(1) (2) (3) (4) (5) (6)

TFP_OP TFP_OP LAB LAB CAP CAP

ROS −0.057* — 0.020*** — 0.057 —

(−1.87) — (9.11) — (0.65) —

UNF_ROS −0.325*** — 0.009*** — −0.132*** —

(−21.63) — (3.88) — (−3.15) —

UNF_ROS x ROS 0.116*** — 0.006* — 0.158*** —

(5.49) — (1.94) — (2.64) —

ROI — −0.044 — -0.002 — 0.334***

— (−0.96) — (−0.28) — (2.72)

UNF_ROI — −0.281*** — -0.010*** — −0.360***

— (-15.10) — (−3.80) — (−7.41)

UNF_ROI x ROI — 0.226*** — 0.011* — 0.230*

— (4.66) — (1.69) — (1.76)

Controls YES YES YES YES YES YES

Constant 1.840*** 1.841*** 0.212*** −0.263*** −1.009*** −2.989***

(24.02) (23.71) (21.55) (−24.36) (−4.36) (−12.71)

Observations 8,935 8,935 8,935 8,935 8,935 8,935

R-squared 0.770 0.760 0.329 0.337 0.110 0.155

Year FE YES YES YES YES YES YES

Ind FE YES YES YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10% levels, respectively. T-values are reported in parentheses.

Frontiers in Environmental Science frontiersin.org08

Wang 10.3389/fenvs.2022.1062179

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1062179


significantly positive at the 1% level with a coefficient of 0.130, thus

indicating that firms suffering from tax inequity experience a 13.0%

more increase in enterprise sustainability after the reform compared

to firms that did not suffer from tax inequity before it.

Regression 2) demonstrates the impact of the reduction in tax

inequity brought about by tax enforcement agency reform on the

sustainable development of enterprises. The main explanatory variable

UNF_ROI×ROI is significantly positive at the 1% level with a coefficient

of 0.279, thus indicating that firms that suffered from tax inequity

experienced a 28.9% more increase in sustainability after the reform

compared to firms that did not suffer from tax inequity before it.

The above results are consistent with the hypothesis that tax

equity makes a significant contribution to the sustainable

development of enterprises.

4.2 Robustness tests

4.2.1 Parallel trend test
The key assumption for the above regressions to provide causal

inference is that the control group (i.e., firms that did not suffer

from tax inequity before the reform) provides an effective

counterfactual for the sustainability of firms in the experimental

group (i.e., firms that suffered from tax inequity before the reform).

The basic premise for this assumption to hold is that the

experimental and control groups satisfy the parallel trend

condition. Moreover, considering that there may be a lag in the

effect of tax enforcement reform and the possibility that the effect

of reform may be affected by other related policies, this paper

follows Beck et al. (2010) andWang (2013) by constructing a more

flexible DID model to allow the estimated coefficients to vary

across years and thus examines the parallel trend before the reform

as well as the dynamic effect after it.

TFP LPit � α0 +∑
7

k�−16 ROS
k
it + Controls + YearFE

+IndustryFE + εit (3)
TFP LPit � α0 +∑

7

k�−16 ROI
k
it + Controls + YearFE

+IndustryFE + εit (4)

Model (3)/(4) replaces ROSit/ROIit in Model (1)/(2) with the

set of variables ROSit
k/ROIit

k, where k is the difference between the

observation year and the year of reform implementation and takes

TABLE 9 Mediating mechanism of green invention patent applications.

Variables Tax enforcement system reform Tax enforcement agency reform

(1) (2) (3) (4) (5) (6)

TFP_LP lnGIPA TFP_LP TFP_LP lnGIPA TFP_LP

lnGIPA — — 0.048*** — — 0.052***

— — (5.22) — — (5.70)

UNF_ROS −0.353*** −0.185*** −0.346*** — — —

(−22.38) (−5.66) (-21.52) — — —

ROS −0.076** 0.088* −0.062* — — —

(−2.39) (1.68) (−1.88) — — —

UNF_ROS×ROS 0.130*** 0.094** 0.118*** — — —

(5.88) (2.33) (5.05) — — —

UNF_ROI — — — −0.306*** −0.065*** −0.303***

— — — (−15.66) (−2.84) (−15.51)

ROI — — — −0.080* −0.074 −0.076

— — — (−1.66) (−1.33) (−1.59)

UNF_ROI×ROI — — — 0.279*** 0.119** 0.273***

— — — (5.47) (2.00) (5.36)

Controls YES YES YES YES YES YES

Constant 1.749*** −1.043*** 1.721*** 1.744*** −1.020*** 1.797***

(21.78) (−7.67) (20.20) (21.41) (−10.71) (21.95)

Observations 8,935 8,935 8,935 8,935 8,935 8,935

R-squared 0.769 0.581 0.771 0.759 0.542 0.760

Year FE YES YES YES YES YES YES

Ind FE YES YES YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10% levels, respectively. T-values are reported in parentheses.
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the value of 0 if it is in the year of reform, n if it is the nth year of

reform, and -m if it is themth year before the reform. In the sample

period of this paper (2000–2019), the value of k takes the ranges of

[−16,7] in Model (3) and [−19,21] in Model (4). Due to space

limitations, this paper only presents the 5-year results before and

after the reform implementation.

Table 6 reports the dynamic effects of the tax enforcement

reform. Regressions 1–3 show the effects of the reform in the

tax enforcement system. Companies are grouped according to

whether they suffered from income tax inequity before the

reform, with Regression 1 including the experimental group,

Regression 2 including the control group and Regression

3 including the full sample. The results show that before

the implementation of the tax enforcement system reform,

the estimated coefficients are nonsignificant in all three

groups. In the years after the implementation of the

reform, there is a significant increase in sustainable

development in the experimental group, while there is no

significant impact in the control group. In the full sample

group, ROSit
k has a significant effect on corporate

sustainability, but the coefficients are smaller than those of

the experimental group due to the inclusion of the control

group sample. The above results indicate that the reform in

the tax enforcement system has a dynamic long-term impact

on the sustainable development of enterprises. Regressions

4–6 report the results of the dynamic regressions of the tax

enforcement agency reform. The results are similar and

indicate that the reform in tax enforcement agencies also

has a dynamic long-term impact on the sustainable

development of enterprises. Together, the above results

verify the findings of the baseline regression.

4.2.2 Placebo test
To further rule out the concern that the increase in

enterprise sustainability is a result of the tax enforcement

reforms and not random, we conduct a placebo test by

setting a pseudo-event time as a placebo during the years of

the implementation of the tax enforcement reform. With the

placebo replacing the year in which the treatment effect actually

occurred, the experimental and control groups are re-selected

based on the placebo year. The results reported in Table 7 reveal

that the effects of the key variables in both Regressions 1 and

TABLE 10 Mediating mechanism of green utility model patent applications.

Variables Tax enforcement system reform Tax enforcement agency reform

(1) (2) (3) (4) (5) (6)

TFP_LP lnGUPA TFP_LP TFP_LP lnGUPA TFP_LP

lnGUPA — — 0.037*** — — 0.040***

— — (3.49) — — (3.70)

UNF_ROS −0.353*** −0.054*** −0.352*** — — —

(−22.38) (−3.47) (−22.33) — — —

ROS −0.076** 0.090*** −0.079** — — —

(−2.39) (2.74) (−2.47) — — —

UNF_ROS×ROS 0.130*** 0.054** 0.119*** — — —

(5.88) (2.39) (5.84) — — —

UNF_ROI — — — −0.306*** −0.006 −0.306***

— — — (−15.66) (−0.31) (−15.65)

ROI — — — −0.080* −0.102** −0.079*

— — — (−1.66) (−2.18) (−1.66)

UNF_ROI×ROI — — — 0.279*** 0.117** 0.228***

— — — (5.47) (2.33) (5.46)

Controls YES YES YES YES YES YES

Constant 1.749*** −0.608*** 1.777*** 1.744*** −0.806*** 1.773***

(21.78) (−7.51) (22.03) (21.41) (−10.28) (21.68)

Observations 8,935 8,935 8,935 8,935 8,935 8,935

R-squared 0.769 0.496 0.769 0.759 0.401 0.759

Year FE YES YES YES YES YES YES

Ind FE YES YES YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10% levels, respectively. T-values are reported in parentheses.
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2(UNF_ROS_pb×ROS_pb/UNF_ROI_pb×ROI_pb) on

enterprise sustainability are no longer significant, thus

indicating that the increase in enterprise sustainability is

indeed caused by the tax enforcement reforms and their

resulting reduction in tax inequity—that is, the results of the

main regressions are robust3.

4.2.3 Alternative dependent variable
The basic theory of economic growth states that the

production function is Y � A*f(K, L), and labor, capital,

and technology are the basic factors that affect economic

development. In the function, A represents the technology

factor, L represents the labor input and K represents the

capital input. As a result, there are also three important

core measures of sustainable development, namely, total

factor productivity (which corresponds to the technology

factor), labor intensity (which corresponds to the labor

factor), and capital intensity (which corresponds to the

capital factor).

In the main regression, the measure of enterprise

sustainability is the total factor productivity (TFP)

calculated using the LP method. To verify the robustness of

the model and more comprehensively measure enterprise

sustainability, the total factor productivity calculated using

the OP method (TFP_OP), labor intensity (LAB), and capital

intensity (CAP) are selected as alternative indicators of

enterprise sustainability. Table 8 reports the regression

results of the alternative indicators as explanatory variables,

respectively, where Regressions 1, 3, and 5 test the effect of

reduced tax inequity resulting from the reform of the tax

enforcement system on the dependent variable, and

Regressions 2, 4, and 6 test the effect of reduced tax

inequity resulting from the reform of the tax enforcement

agencies on the dependent variable. In all regressions, the main

variables UNF_ROS×ROS/UNF_ROI×ROI reveal a

TABLE 11 Mediating mechanism of green invention patent grants.

Variables Tax enforcement system reform Tax enforcement agency reform

(1) (2) (3) (4) (5) (6)

TFP_LP lnGIA TFP_LP TFP_LP lnGIA TFP_LP

lnGIA — — 0.039*** — — 0.047***

— — (2.92) — — (3.71)

UNF_ROS −0.353*** −0.135*** −0.346*** — — —

(−22.38) (−4.73) (−20.58) — — —

ROS −0.076** −0.004 −0.058 — — —

(−2.39) (−0.10) (−1.58) — — —

UNF_ROS x ROS 0.130*** 0.080** 0.125*** — — —

(5.88) (2.22) (4.78) — — —

UNF_ROI — — — −0.306*** −0.112*** −0.289***

— — — (-15.66) (-2.64) (−14.24)

ROI — — — −0.080* −0.199* −0.043

— — — (−1.66) (−1.72) (−0.84)

UNF_ROI x ROI — — — 0.279*** 0.316*** 0.232***

— — — (5.47) (2.60) (4.27)

Controls YES YES YES YES YES YES

Constant 1.749*** −0.658*** 1.653*** 1.744*** -0.948*** 1.718***

(21.78) (−7.80) (17.74) (21.41) (−3.05) (19.82)

Observations 8,935 8,935 8,935 8,935 8,935 8,935

R-squared 0.769 0.484 0.768 0.759 0.550 0.760

Year FE YES YES YES YES YES YES

Ind FE YES YES YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10% levels, respectively. T-values are reported in parentheses.

3 The detailed method of assigning virtual years for the tax enforcement
system reform is as follows. First, the regions are ranked in the order of
provinces and municipalities in Table 1 (i.e., Chongqing, Shaanxi, ......,
Guangdong, ......, Shanghai, etc). As reform was carried out from
2013 to 2017, the virtual years between 2013 and 2017 are then
assigned to the regions in the order of their rank, (e.g., Chongqing
2013; Shaanxi 2014; ......, Henan Province 2017; Inner Mongolia
Autonomous Region 2013, .....). The method used to assign the
virtual years of tax enforcement agency reform is similar.
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significantly positive effect on the dependent variables, which

indicates that the effect of tax equity on the sustainable

development of enterprises is robust.

4.3 Mechanism analysis

To further examine the impact of tax equity on corporate

sustainability, in this section, this paper empirically

investigates the pathways through which tax equity affects

corporate sustainability using green innovation as a

mediating variable (Stewart, 1979; Schoenecker and

Swanson, 2002; Andonova, 2003; Cano and Cano, 2006).

In this paper, four indicators (green invention patent

applications, utility model applications, invention patent

grants, and utility model grants) are selected as measures

of corporate green innovation. This paper adopts the causal

steps approach to test for the mediating mechanism

effect (Judd & Kenny, 1981; Sobel, 1982; Baron and

Kenny, 1986).

4.3.1 Green innovation applications
Green innovation applications represent the current green

innovation output of enterprises, and green invention patent and

utility model applications are selected as the metrics used in this

paper. Among them, an invention patent refers to a new technical

solution for a product, method or improvement, and a utility

model refers to a new technical solution for a product shape,

structure or combination thereof that is suitable for practical use.

Table 9 reports the results of the empirical tests of the reduction

in tax inequity brought about by the tax enforcement reform

enacted through green invention patent applications.

Running Regressions 1 and 4 is the first step of the mediating

mechanism effect test. The interaction terms are significant at the

1% level and the coefficients are positive, which indicates that the

reduction in tax inequity brought about by tax enforcement

TABLE 12 Mediating mechanism of green utility model patent grants.

Variables Tax enforcement system reform Tax enforcement agency reform

(1) (2) (3) (4) (5) (6)

TFP_LP lnGUA TFP_LP TFP_LP lnGUA TFP_LP

lnGUA — — 0.037*** — — 0.040***

— — (4.10) — — (4.35)

UNF_ROS −0.353*** −0.065*** −0.347*** — — —

(−22.38) (−3.47) (−21.76) — — —

ROS −0.076** 0.096** −0.062* — — —

(−2.39) (2.43) (−1.90) — — —

UNF_ROS x ROS 0.130*** 0.072*** 0.120*** — — —

(5.88) (2.65) (5.30) — — —

UNF_ROI — — — −0.306*** −0.214*** −0.291***

— — — (−15.66) (−3.10) (−14.45)

ROI — — — −0.080* −0.122 −0.058

— — — (−1.66) (−0.73) (−1.15)

UNF_ROI x ROI — — — 0.279*** 0.305* 0.245***

— — — (5.47) (1.70) (4.60)

Controls YES YES YES YES YES YES

Constant 1.749*** -0.948*** 1.712*** 1.744*** -2.219*** 1.705***

(21.78) (−9.96) (20.61) (21.41) (−7.96) (19.98)

Observations 8,935 8,935 8,595 8,935 1,154 8,431

R-squared 0.769 0.082 0.771 0.759 0.165 0.760

Year FE YES YES YES YES YES YES

Ind FE YES YES YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10% levels, respectively. T-values are reported in parentheses.
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reform significantly contributes to the sustainable development

of enterprises. In Regressions 2 and 5, the interaction terms are

significant at the 5% level and the coefficients are 0.094 and 0.119,

respectively, thus indicating that the reduction in tax inequity

brought about by tax enforcement reform increases green

invention patent applications by approximately 10%. In

Regressions 3 and 6, the coefficients on lnGIPA are

significantly positive at the 1% level, which indicates that

there is a significantly positive relationship between green

invention patent applications and the sustainable development

of enterprises. Meanwhile, the coefficients on the interaction

term are significant at the 1% level, but less so than their

counterparts in Regressions 1 and 3, thus indicating that

green invention patent applications partially mediate the

relationship between tax equity and the sustainable

development of enterprises.

Table 10 reports the results of the empirical tests on how the

reduction in tax inequity brought about by tax enforcement

reform affects sustainable development through green utility

model applications. Similarly, green utility model applications

exhibit a partial mediating pattern in the relationship between tax

equity and sustainable development.

4.3.2 Green innovation grants
A patent application indicates that a company has made an

invention and applied for authorization from the intellectual

property department. However, whether the final authorization

is granted depends on whether the patent meets the

corresponding requirements. In other words, patent grants are

a better indicator of an enterprise’s ability to innovate than patent

applications. Based on this, this paper also tests the mediating

effects of the number of green invention patents and utility

models that have been granted.

Table 11 reports the results of the empirical tests on the

mediating effect of green invention model patent grants. In

Regressions 1 and 4, the coefficients on the interaction terms

UNF_ROS×ROS and UNF_ROI×ROI are both significant and

positive at the 1% level, thus indicating that tax equity positively

affects enterprise sustainability; in Regressions 2 and 5 the

interaction terms remain significantly positive, which indicates

that tax equity increases the number of green invention patent

grants; in Regressions 3 and 6, lnGIA has a positive coefficient at

the 1% level, which indicates that green invention patent grants

promote sustainable development. The interaction terms,

although significant at the 1% level, have smaller coefficients

than their counterparts in Regressions 1 and 4, thus indicating

that green invention patent grants partially mediate the effect of

tax equity on sustainable development.

Table 12 reports the results of the empirical tests on how the

reduction in tax inequity brought about by tax enforcement

reform affects sustainable development through green utility

model grants. Similarly, green utility model grants exhibit a

partial mediating pattern in the relationship between tax

equity and sustainable development.

4.4 Heterogeneity analysis

The actions taken by firms differ depending on their maturity

and the market environment in which they operate. Thus,

theoretically, the effects of changes in tax equity on the

sustainable development of enterprises may differ between

firms in different life cycle stages and market environments.

To identify the heterogeneous effects of tax equity on enterprise

sustainability more precisely, this paper conducts empirical tests

from the following two aspects.

4.4.1 Life cycles
Firms at different life cycle stages have different tax

sensitivities and therefore respond differently to changes to

the tax regime. Based on this, the paper groups the sample

according to firm age. Those above the average age are

defined as mature firms and those below the average age are

defined as young firms. Table 13 reports the regression results of

the heterogeneity tests. The coefficients on UNF_ROS×ROS/

UNF_ROI×ROI are significantly positive at the 1% level in all

TABLE 13 Heterogeneity tests for different life cycle stages.

Variables Young firms Mature firms

(1) (2) (3) (4)

TFP_LP TFP_LP TFP_LP TFP_LP

ROS −0.038 — −0.134*** —

(−0.72) — (−3.26) —

UNF_ROS −0.342*** — −0.381*** —

(−17.40) — (−14.38) —

UNF_ROS×ROS 0.208*** — 0.133*** —

(5.26) — (4.20) —

ROI — 0.033 — −0.134**

— (0.37) — (−2.36)

UNF_ROI — −0.281*** — −0.333***

— (−10.19) — (−12.09)

UNF_ROI×ROI — 0.156* — 0.342***

— (1.69) — (5.53)

Controls YES YES YES YES

Constant 1.382*** 1.512*** 2.034*** 1.924***

(11.32) (12.09) (17.79) (16.81)

Observations 4,278 4,278 4,656 4,656

R-squared 0.776 0.765 0.761 0.751

Year FE YES YES YES YES

Ind FE YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10%

levels, respectively. T-values are reported in parentheses.
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regressions, thus indicating that reducing tax inequities

significantly contributes to enterprise sustainability irrespective

of age. Furthermore, the coefficient on UNF_ROS×ROS is

significantly larger in the group of young firms than it is in

the group of mature firms, which indicates that the reduction in

tax inequity brought about by tax enforcement reform promotes

sustainable development to a greater degree in young firms; the

coefficient on UNF_ROI×ROI is larger for mature firms than it is

for young firms, which indicates that the reduction in tax

inequity brought about by tax enforcement agency reform

promotes sustainable development to a greater degree in

mature firms. This may be due to the fact that reforming the

tax enforcement system breaks down intradepartmental

information barriers and is therefore more effective in

reducing information asymmetries on the enforcement side

and preventing rent-seeking behaviors among enforcement

agencies. While young enterprises have fewer social

connections and are more likely to suffer from tax inequities

resulting from tax enforcement, they benefit more from tax

enforcement system reform. Reforming tax enforcement

agencies reduces information asymmetries on the payment

side by coordinating social security contributions and tax

payments and thus discourages tax evasion. Since mature

enterprises are generally more disciplined in paying social

security contributions, they are more likely to benefit from the

tax equity brought about by tax enforcement agency reform.

4.4.2 Market environment
A favorable market environment is more protective of

inventions and more conducive to the transformation of

patented technologies into tangible output, so the market

environment has an important impact on the sustainable

development of enterprises. Therefore, this paper incorporates

the marketization index to observe the heterogeneous impact of

reduced tax inequities on the sustainable development of

enterprises under different marketization conditions.

Table 14 reports regression results. In both the unfavorable

and the favorable market environment subgroups, the

coefficients on Reformit×Inequityi are all significantly positive.

This indicates that the reduction in tax inequity brought about by

tax enforcement reform significantly contributes to the

sustainable development of enterprises regardless of the

market environment. Furthermore, this paper finds that the

coefficients on UNF_ROS×ROS/UNF_ROI×ROI are larger in

the regressions on the favorable market environment

subgroup. This indicates that tax equity can better promote

the sustainable development of enterprises in areas with a

favorable market environment.

TABLE 14 Heterogeneity tests for different market environments.

Variables Unfavorable market environment Favorable market environment

(1) (2) (3) (4)

TFP_LP TFP_LP TFP_LP TFP_LP

ROS −0.076 — −0.032 —

(−1.62) — (−0.57) —

UNF_ROS −0.316*** — −0.380*** —

(−14.03) — (−16.88) —

UNF_ROS x ROS 0.060* — 0.174*** —

(1.69) — (5.92) —

ROI — −0.027 — −0.111

— (−0.41) — (−1.57)

UNF_ROI — −0.197*** — −0.386***

— (−6.74) — (−14.40)

UNF_ROI x ROI — 0.164** — 0.376***

— (2.32) — (5.02)

Controls YES YES YES YES

Constant 1.756*** 1.742*** 1.725*** 1.754***

(14.77) (14.27) (15.57) (15.94)

Observations 3,908 3,908 5,027 5,027

R-squared 0.756 0.743 0.785 0.778

Year FE YES YES YES YES

Ind FE YES YES YES YES

Note: ***, **, and * indicate that the estimates are significant at the 1%, 5%, and 10% levels, respectively. T-values are reported in parentheses.
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5 Conclusion

Sustainable development, which represents a form of

economic growth with environmental friendliness as its main

feature, is becoming an urgent priority as environmental

pollution and resource scarcity are becoming increasingly

serious problems. However, the positive environmental

externalities associated with sustainable development impose

an additional cost burden on enterprises, which makes

sustainable development difficult to enforce through market

regulation. The key to stimulating sustainable development is

to convert its positive environmental externalities into corporate

income through taxation policies. Establishing a fair tax regime

enhances the credibility of tax law and its enforcement, which are

essential prerequisites for tax policies to have the desired effect.

This paper takes a sample of Chinese listed companies between

2000 and 2019 and constructs DID models using two types of tax

reform as quasi-natural experiments—namely, tax enforcement

system reform and tax enforcement agency reform—as they are

both important pathways for promoting tax equity. The paper finds

through empirical research that tax equity has a facilitating effect on

the sustainable development of enterprises and that promoting

green innovation has a mediating effect.

Furthermore, tax equity promotes sustainable development

to a greater degree in favorable market environments, mainly

because they are more conducive to the protection and

transformation of green innovation. Tax enforcement system

reform has a more pronounced effect on young firms, while tax

enforcement agency reform has a more pronounced effect on

mature firms, mainly because young firms are more vulnerable

to tax inequities that originate from the enforcement side.

However, mature firms can benefit more from increased tax

equity on the payment side.

Based on the above findings, this paper draws the

following conclusions. 1) Corporate sustainable

development has “double environmental externalities,” and

the mismatch between benefits and costs is the main obstacle

to enterprises adoption of sustainable development strategies.

2) Tax enforcement reform begins with relieving information

asymmetries and achieving a balance between the “fairness” of

taxation and the “efficiency” of sustainable economic

development; doing so enables the government to

encourage green innovation and promote sustainable

economic development through taxation policy. 3) A

favorable market environment is an important prerequisite

for tax equity to be able to promote sustainable

development, mainly because it offers better protection for

the intellectual property rights associated with green

innovation and is also conducive to the transformation of

green innovation into tangible output. 4) Different types of tax

enforcement reforms have different impacts on the sustainable

development of enterprises at different life cycle stages, mainly

because they suffer from different types of tax inequity. Therefore,

different tax policies should be adopted for enterprises at different

life cycle stages to internalize the positive externalities of green

innovation. 5) In the parallel trend test, we find that the positive

effect of tax enforcement reform on the sustainable development of

enterprises first increases and then gradually decreases, which

indicates that policy reform cannot immediately achieve its

objectives and thus needs to be continuously and consistently

promoted (Fan et al. 2001).
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