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Abstract: In today’s world, green development has become an important trend, and many countries
regard the development of green industry as an important measure to promote economic restructuring.
Green development is consistent with sustainable development in ideology. China’s economy is in
the stage of high-quality development. As an important foundation for China’s external economic
development, the free trade zone can play a good role in promoting its green and high-quality
development. Based on the data of 18 free trade zones in China in 2020, this paper explores the
green and high-quality development path of the China Pilot Free Trade Zone. Firstly, the green
development index is constructed according to the existing research and experience, and then the
fuzzy set qualitative comparative analysis method is used to evaluate the green and high-quality
development path. The results show that the development of pilot free trade zones is not the result of
a single condition but the result of a combination of green policy effectiveness, foreign investment
participation, green production growth rate, and other conditions. Combined with the green and
high-quality development path, this paper further provides enlightenment for the development of
the China Pilot Free Trade Zone.

Keywords: green development; pilot free trade zone; development path; fuzzy-set qualitative
comparative analysis; configuration analysis

1. Introduction

Global climate change is an indisputable fact and has become one of the biggest
challenges to human development in the 21st century. Anthropogenic factors of climate
change are mainly caused by economic activity since the industrial Revolution. With the
rapid development of China’s economy, energy use and carbon dioxide emissions are also
increasing dramatically. Since 1750, the global cumulative emissions of 1.1 trillion tons of
carbon dioxide, developed countries accounted for 80% of the emissions, the United States
accounted for 26.9% in the first place, and China ranked second, accounting for 8.2% [1].
In addition, according to the latest figures, China has overtaken the United States as the
world’s largest annual emitter of carbon dioxide. As the effects of climate change intensify,
China is already facing increasing pressure from the world to reduce emissions. As a matter
of fact, China’s energy conservation and emission reduction is not only a response to inter-
national pressure but also an inherent requirement of China’s economic development mode
transformation. During China’s development, it has put forward the path of sustainable
development, scientific development, and green development. Sustainable development
means that we should consider both the needs of current development and those of future
development, instead of meeting the interests of present generations at the expense of
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future generations [2]. Scientific development is people-oriented, comprehensive, coordi-
nated, and sustainable development [3]. Green development is a model innovation based
on traditional development. It is a new development model that takes environmental pro-
tection as an important pillar to achieve sustainable development under the constraints of
ecological environment capacity and resource carrying capacity [4]. The three paths are pro-
gressive and closely linked. Scientific development is a necessary condition for sustainable
development. Scientific development contains the spirit of sustainable development, and
green development is an important part of scientific development, which is more specific.
From sustainable development to scientific development and then to green development,
addressing global climate change and energy conservation and emission reduction are both
challenges and opportunities for China. China needs to seize the opportunity and blaze a
path of green development.

China put forward the development strategy of pilot free trade zones in 2013 and set
up its first pilot free trade zone in Shanghai. So far, China has set up 21 free trade zones,
covering two-thirds of the country. According to the data of The Ministry of Commerce,
in 2020, the total import and export trade of the 18 free trade zones established in the
first five batches reached 4.7 trillion-yuan, accounting for 14.7% of the total import and
export of the country. The development of free trade zones plays a significant role in
regional economic development. High-quality development is a new expression first put
forward by China in 2017 [5], indicating that the Chinese economy is shifting from a stage
of high-speed growth to a stage of high-quality development. In the context of China’s
regional strategy of “Four sectors + Three economic belts”, the construction of free trade
zones should also pay more attention to high-quality development, to promote high-quality
development of regional economy. At the same time, low-carbon action has become a
global action that affects the common destiny of mankind and is an inherent requirement
for harmonious coexistence between man and nature. High-quality development embodies
a new vision of development, and green and low-carbon development is a distinctive
feature of high-quality development. Achieving carbon peak is a major strategic decision of
the government and an inherent requirement for green and high-quality development [6].

Traditional industry, especially the heavy industry, has demonstrated its damage on
the earth. In addition, thus, the global supply chain has moved to the developing countries.
However, the developing countries, such as China, are reluctant to be polluted by the
divergence of the industry chains from other developed nations. It is necessary to explore
a novel path for these nations. Digital trade presents the opportunity to China. Through
the digitalization, the global supply chain could be formed as the low-carbon emission,
environment friendly development. Therefore, this paper objectively and reasonably
evaluates the development path of the China Pilot Free Trade Zone and finds an effective
path suitable for the green and high-quality development of the China Pilot Free Trade Zone,
which is conducive to the vigorous development of China’s regional economy. Focusing on
the basic requirement that experience can be replicated and extended, with green as the
background and characteristics, we will lead China’s free trade zones to deepen reform,
opening-up and institutional innovation, and contribute wisdom and solutions to the green
and high-quality development of global free trade zones.

2. Literature Review

There are few research results on the green and high-quality development of free trade
zone. Most scholars tend to evaluate and analyze the free trade zone in a certain region, and
there are few studies on the path planning of the development of the free trade zone from
the national level, and the analytic hierarchy process and fuzzy comprehensive evaluation
method are mainly used to establish the index system. No scholars have applied fuzzy set
qualitative comparative analysis method to evaluate and study the green and high-quality
development path of free trade zone. Fuzzy set qualitative comparative analysis method is
very suitable for path evaluation research. In combination with the current international
scholars’ research content on free trade zone, the application of FsQA method, and relevant
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literature on the development status of the China Pilot Free Trade Zone, this paper decided
to use FsQA method to explore the green and high-quality development path of the China
Pilot Free Trade Zone.

2.1. Free Trade Zone

Ricardo’s theory of comparative advantage points out that comparative advantage
is the basis of trade between countries, and each country or region should concentrate on
the production of products with comparative advantages and improve labor productivity
through trade with other countries or regions, which is also the source of the theoretical
basis of free trade zones [7]. The establishment of free trade zone is an important means for
a country to gain advantages in the process of adapting to globalization and developing
global trade [8]. Since the concept of free trade zone was put forward, scholars have
focused on the policy effect of free trade zone, innovative development, and regional
economic growth. From the perspective of the innovation and development of the free
trade zone, the establishment of the free trade zone has a positive effect on the improvement
of regional innovation capacity [9]. Some scholars believe that the construction of free
trade zones can introduce foreign capital and increase import and export trade, thus
promoting the development of regional economy [10–12]. At the same time, a good
institutional environment of the free trade zone can promote knowledge output and provide
a foundation for industrial agglomeration and innovation level improvement [13,14]. In
addition, some scholars have found a strong connection between the establishment of the
free trade zone and production performance [15–17], the change of enterprise performance
in the free trade zone will affect the development of the free trade zone, and the policy
effect of the free trade zone will attract enterprises, thus affecting the organization and
performance of enterprises [18].

Since the reform and opening, China has taken a series of measures to promote
foreign investment and trade, such as the establishment of special economic zones [19].
China’s first free trade zone was established in the 1980s and was manufacturing-export-
oriented [20]. In the following period, China’s manufacturing advantage was gradually
replaced by low-cost competitors in Southeast Asia [21]. However, after China’s entry
into the world trade organization, the Shanghai Free Trade Zone was first founded in
September 2013, and this move helped China to eliminate fortress ownership restrictions
on foreign investment and services; at the same time, force shall be protected by law
of service companies achieve modernization [21]. The establishment of the free trade
zone not only meets China’s own development needs but also addresses the concerns of
foreign investors caused by the growing international dissatisfaction with China’s trade
development. The establishment of the Shanghai Free Trade Zone is China’s response
to the U.S.-led Trans-Pacific Partnership [22]. However, free trade zones also face many
problems, China’s free trade zones have made some achievements in physical trade and
e-commerce, and many enterprises have entered the free trade zones through the opportunity
of deregulation in the free trade zones. However, the overall innovation level of China’s
free trade zones is low, and they are highly dependent on policies, and have no obvious
advantages or functions [17]. From the perspective of international trade, China is “big but
not strong”. China’s free trade zones lack innovation, product quality, added value, and
integration in trade in goods and services [23].

To put it simply, the benefit of free trade zone lies in the unrestricted circulation of
goods from various countries and regions, so that consumers can choose a wide range
of goods in the market, and free trade is zero tariff, which can benefit consumers. In
addition, it also can alleviate the adverse effects of monopoly market to a certain extent
and promote the diversification of world economy. However, free trade zones also have
disadvantages for host countries. Under the influence of free trade, the disadvantages of a
country’s industrial structure will gradually come out, which will present a great hindrance
to the development of the whole country’s trade. In order to better develop and better
participate in the international market trade competition, it is necessary to actively adapt to
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the changes of various market environment factors brought by free trade, so the original
industrial pattern with increasing abuses must be effectively adjusted. However, the long-
formed industrial pattern cannot be easily changed overnight. In order to accelerate the
active adjustment and improvement of the industrial pattern, it is bound to be supported
by the input of the government from the material capital, which is also a considerable
cost consumption. In addition, if a country is weak in macroeconomic regulation of its
economy, the implementation of free trade will, to a certain extent, cause the loss of its
own economic rights. Because, under the background of free trade, all kinds of economic
capital, than before on the circulation, are more convenient and quicker, so the economic
flow rate also can appear as rapid ascension; to a certain extent, this can disrupt a national
macroeconomic regulation and control of the original rhythm, making the adjustment of the
economic structure and capital operate in a certain degree of confusion, and the acquisition
of the original economic rights will cause different degrees of damage.

2.2. Green Development

In this article, green development refers to the concept of green development proposed
by China. The government put forward five development concepts of “innovation, coordi-
nation, green, open, and sharing” and made green development an important concept of
China’s development. Green development requires that environmental protection should
be considered, while pursuing economic development, and the quality and efficiency of
development should be attached importance to sustainable development.

Ecological civilization may overcome the most fundamental double bind of global
capitalism in the 21st century—the long-standing tension between economic development
and human sustainability [24]. Earlier studies explored the relationship between carbon
emissions, financial development, trade status, energy consumption, and economic growth
in the context of Turkey [25]. Some scholars studied the importance of green manufac-
turing and the methods of mitigating resource and environmental problems and found
that green manufacturing was originally intended to reduce costs and protect the envi-
ronment. Therefore, they proposed that the construction of green manufacturing system
could reduce resource waste, provide favorable environment for product development,
and promote green industrial development [26]. It is found that green manufacturing can
improve environmental and social performance by studying the sustainable development
performance of enterprises from three dimensions: economy, environment, and society [27].
Using a fuzzy multicriteria decision-making model for manufacturing green transformation
has found that enterprises have a competitive advantage, and the government enacted
incentive measures and technology will promote industry green transformation of the
distribution of resources [28]. Through a questionnaire survey, someone explored the
mechanism model of guiding tourists’ sustainable consumption intention based on environ-
ment and consumption behavior and provides corresponding strategies for consumers to
further promote the development of green economy [29]. In the field of e-commerce, some
scholars have proposed an effective POI (point-of-interest) recommendation method based
on preference, social relations, and temporal and spatial factors, to improve the accuracy of
recommendations, alleviate the problems of cold start and sparsity of recommendations,
and provide theoretical and practical support for the development of green economy [30,31].
The concept of green development is currently considered to encompass economic sys-
tems, natural systems, and social systems, namely a model of social development in which
environmental economic growth is not achieved at the expense of the environment and
people’s health [32].

3. Methods

Fuzzy-set stereotyped comparative analysis (FsQA) is usually suitable for studies cov-
ering 5–50 cases [33]. FsQCA uses Boolean algebra to analyze example of cases as variables
and result arrangements [34]. The combination of appropriate sample size and different
conditional variables makes FsQA a suitable analytical tool for analyzing the different
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paths of the leading outcome variables [35]. Using FsQA can get “different shades of gray”
for variables [33]. FsQCA 3.0 software can assist in the analysis of necessary conditions
and sufficient conditions, first necessary conditions, then sufficient conditions [36]. After
Ragin [35], a condition is considered necessary to indicate that any outcome occurs when it
occurs, although existence does not ensure that it occurs. When a condition is defined as
sufficient, it indicates that it is observed in all cases and occurs when the result occurs.

FsQCA has been used in many fields. In the field of information systems, it is found
that there are five effective ways to achieve high level network governance in PSN gov-
ernance practice [37]. In the field of online business and marketing, by combining the
factors of trust, privacy, emotion, and experience, this paper observes the changes of cus-
tomers’ purchase intention, and then develops a new emotion-centered theory and the
design of providing personalized service and proposes a step-by-step method for how to
apply FsQA in e-commerce research [38]. In the field of consumer psychology, fuzzy set
qualitative comparative analysis is used to identify the complex preconditions of some
individual contradictory belief behaviors in the field of social and environment-oriented
behaviors and orientations [39]. The field of strategy and organizational research includes
explaining how qualitative comparative analysis can be used to enrich the configuration
theory of strategy and organization and contribute to configuration research [40]. In the
field of education, the causal patterns of factors affecting students’ continued study of
computer science were explored, and eight configurations of cognitive and non-cognitive
gains, barriers, learning motivation, and learning performance were found to explain the
high willingness to continue study of computer science.

In this paper, fuzzy set qualitative comparative analysis method (FsQA) is used to
analyze the combination of variables, and the generation path and influencing factors of
the green and high-quality development of China’s free trade zone are analyzed from the
perspective of configuration. The specific reasons for the adoption of FsQA method in this
paper are as follows: FsQA method is suitable for medium and small sample measurement
analysis. At present, the free trade zones established in China are still in the stage of
innovative policy experiment. The number of free trade zones established is small, which
belongs to the category of small sample measurement and meets the conditions of fuzzy
set qualitative comparative analysis. Compared with the traditional regression analysis
method, FsQA can find the configuration relations and paths of various factors. According
to the characteristics of complex and diverse influencing factors in the development of free
trade zone, it is necessary to carry out the configuration analysis of different factors. FsQA
has more advantages than other types of QCA analysis techniques (such as csQCA and
mvQCA).

3.1. Data, Sample, and Variates

As of October 2021, China has set up 21 free trade zones, covering 2/3 of the provinces
of the country. As the new free trade zones set up after 2020 are in the stage of initial devel-
opment and policy implementation, data are missing. However, the policy implementation
of the free trade zones set up in 2019 and before is relatively perfect, and the policy effect
is relatively obvious. Therefore, based on the data integrity and the development degree
of the free trade zones, this paper decides to select 18 pilot free trade zones established by
the end of 2019 as research objects, and Table 1 shows the specific spatial distribution. The
data of 2020 were selected as the data source of the article through the statistical Yearbook,
statistical bulletin, and official websites of each free trade zone.

In terms of specific analysis techniques, the result variable of this paper is the com-
prehensive score of the development quality of the free trade zone, which is a continuous
variable ranging from 0 to 1. FsQCA method can more fully discover the influence of
antecedent condition changes, improve data accuracy, and better avoid information loss
in the process of data processing. Combined with the actual situation of the development
of China’s free trade zone, this paper sets antecedent conditions for the evaluation of the
development quality of free trade zone from five dimensions of green industrial upgrading
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ability, green policy effectiveness, foreign participation, green production growth rate, and
trade development level, which conforms to the research premise of FsQA method.

Table 1. Establishment and spatial distribution of 18 free trade zones in China.

Region Time of
Establishment

Regional
Orientation Regional Strategy

Shanghai 2013.09 Eastern region Yangtze River Economic Belt,
Maritime Silk Road

Guangdong 2015.04 Eastern region Guangdong-Hong Kong-Macao
Greater Bay Area, Maritime Silk Road

Tianjin 2015.04 Eastern region
Coordinated Development of the

Beijing-Tianjin-Hebei Region, Bohai
Rim Economic Belt

Fujian 2015.04 Eastern region Maritime Silk Road

Liaoning 2017.03 Northeastern region Revitalize the old industrial base in
northeast China, Silk Road Economic Belt

Zhejiang 2017.03 Eastern region Yangtze River Economic Belt,
Maritime Silk Road

Henan 2017.03 Central region The Rise of Central China

Hubei 2017.03 Central region Yangtze River Economic Belt

Chongqing 2017.03 Western region Yangtze River Economic Belt, Silk
Road Economic Belt

Sichuan 2017.03 Western region Yangtze River Economic Belt

Shaanxi 2017.03 Western region Silk Road Economic Belt

Hainan 2018.04 Eastern region Maritime Silk Road

Shandong 2019.08 Eastern region Bohai Rim Economic Belt

Jiangsu 2019.08 Eastern region Yangtze River Economic Belt

Guangxi 2019.08 Eastern region Silk Road Economic Belt

Hebei 2019.08 Eastern region Coordinated development of The
Beijing-Tianjin-Hebei region

Yunnan 2019.08 Western region Silk Road Economic Belt, Yangtze
River Economic Belt

Heilongjiang 2019.08 Northeastern region Revitalize the old industrial base in
northeast China

3.1.1. Outcome Variables

Development quality of free trade zone: In order to achieve sustained and stable devel-
opment and bring economic benefits to the region, the free trade zone must pursue green
and high-quality development. At present, China is vigorously exploring the path of green
development, and most industries have completed green transformation and upgrading.
The development quality index is an important index reflecting the comprehensive benefits
of the economic development of the free trade zone and a hard index based on public
service products. Therefore, this paper selects the comprehensive development quality
indices of 18 free trade zones in 2020 as the outcome variables, which is according to the
development quality index constructed by Xu, and the data of 2020 were imported to obtain
the final result [41].

3.1.2. Conditional Variables

The green and high-quality development of the free trade zone is influenced by the
external environment and the internal environment. Through reasonable planning and
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perfect strategies, the free trade zone can gradually move towards the road of green and
high-quality development.

At present, China’s foreign trade dependence is higher, to a large extent influenced
by the development level of regional economy in China, and industrial upgrading com-
prehensive performance is the quality of the regional industry development, through the
establishment and development of free trade zone to attract industrial agglomeration,
to rely on free trade area within the scale development to promote regional economic
development. Green industry refers to the industry that strives to save resources and
reduce pollution (energy saving and emission reduction) by means of a green production
mechanism based on environmental protection consideration in the production process.
With the development of the Internet, it now covers digital trade developed through the
Internet. To comply with the requirements of green development, the green industrial
upgrading ability is selected as one of the conditional variables; specifically, the growth
rate of investment in green projects within the industry is used to reflect the upgrading
level of green industry.

The free trade zone is the central and local policies in China, which implement the
achievements inspection, the relevant policies to a certain degree reflecting the size of
the regional economic and trade, and driving and regional policy enforcement is the
main source of quality free trade area development. Policies related to low carbon and
environmental protection have provided great support for the green development of the free
trade zone, and taking the green policy effectiveness as one of the conditional variables can
better analyze the impact of relevant policies on the green and high-quality development
of the free trade zone. The Chinese government hopes to develop green free trade zones,
vigorously promote trade in high-quality and high-value-added green products, strengthen
international cooperation on green standards, better align green trade rules with import
and export policies, deepen cooperation on green Belt and Road initiatives, and expand
cooperation on technology, equipment, and services in energy conservation, environmental
protection, and clean energy. The added value of green capacity in the secondary and
tertiary industries can well reflect the impact of green policy on the industry.

Due to the development of the free trade zone, there is a close relationship with the
area of the open economy, foreign capital utilization of quality has important influence
on the development of free trade zone, and it has a scholar in the study of the problem
of location selection of free trade zone in China to introduce foreign capital participation
and explore its effect on free trade zone construction. Some scholars have conducted an
empirical study on the impact of foreign direct investment on China’s green total factor
productivity by using Chinese provincial panel data from 2001 to 2012 and FGLS method,
and the results show that foreign direct investment plays a significant role in promoting the
growth of China’s green total factor productivity. So, the research on development factors
also need to consider the foreign participation, and with the actual use of foreign capital
amount to do specific expression.

When using QCA method to study the location choice of Chinese enterprises’ OFDI,
it is found that production growth rate has an important external effect on the location
choice of FDI. Green, low-carbon, and high-quality development has achieved healthy GDP
growth in the region. At present, China’s free trade zones are greatly improving the degree
of green production by developing production methods with high technological content,
low resource consumption and less environmental pollution, and promoting the formation
of a green production system. The growth rate of green production in the free trade zone
can reflect the quality of green development in the free trade zone. Therefore, the green
production growth rate is selected as the factor affecting the quality of green development
of the free trade zone in this paper, which is expressed by the production growth rate of the
part related to green growth in the regional GDP growth rate.

In the free trade zone development quality evaluation, the influence of the degree of
market opening should also be considered. The government fully recognized the impor-
tance of open markets and fair trade; therefore, taking trade transformation as an important
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measure is conducive to providing data support for the path study of the development
quality of free trade zones. This paper decided to choose the trade development level as a
condition of variable, which is expressed by the increased in total import and export trade
and the increased turnover of cargo.

To sum up, FsQA method is adopted in this paper to evaluate and study the green and
high-quality development path of China’s free trade zones by selecting the five factors of
green industrial upgrading ability, green policy effectiveness, foreign participation, green
production growth rate, and trade development level of 18 free trade zones. The main
description of the causal conditions and outcome variables before the development quality
of China’s free trade zone is shown in Table 2.

Table 2. Description of outcome variables and antecedent condition indicators.

Indicator Acronym Description

Outcome variables Development quality DQ Comprehensive development quality index

Conditional variables

Green industrial upgrading ability UA Growth rate of fixed asset investment for
green industries

Green policy effectiveness PE The value added by the green development policy to
the secondary and tertiary industries

Foreign participation FP Amount of foreign capital actually utilized

Green production growth rate GR Regional GDP growth rate due to green development

Trade level TL Total import and export trade increased,
Cargo turnover

Data in 2020 were selected from the Statistical Yearbook, Statistical Bulletin, and official
websites of each free trade zone. The specific data of indicator variables of China’s 18 free
trade zones in 2020 are shown in Table 3.

Table 3. Index variable data of free trade zone.

Region

Growth Rate of
Fixed Asset

Investment for
Green

Industries (%)

The Value
Added by the

Green
Development
Policy to the

Secondary and
Tertiary

Industries
(¥100,000,000)

Amount of
Foreign Capital

Actually
Utilized ($1000)

Regional GDP
Growth Rate
Due to Green
Development

(%)

Total Import
and Export

Trade Increased
(%)

Cargo Turnover
(Tons·km)

Comprehensive
Development
Quality Index

Hainan −9.2 4228.57 152,021 5.8 6.8 1648.03 71.22
Zhejiang 10 60,254.36 1,998,100 6.8 8.2 12,391.92 59.26
Liaoning 0.3 22,731.68 332,292 5.5 −4 8921.43 52.90
Henan 8 49,623.8 1,872,700 7 3.7 8658.54 47.53
Tianjin 13.1 13,919.05 473,200 4.8 −9.1 2662.45 76.67
Hubei 10.7 42,019.22 1,290,700 7.5 13.2 6132.4 47.54

Chongqing 5.6 22,054.35 236,500 6.3 11 3614.15 52.39
Shaanxi 2.5 23,802.24 589,400 6 0.1 3482.15 52.06

Shanghai 5.1 38,051.44 1,904,800 6 0.1 30,324.9 81.75
Sichuan 8.9 41,808.58 1,247,854 7.5 13.8 2710.83 51.41

Guangdong 11.1 103,319.81 2,294,800 6.2 −0.2 27,373.67 60.76
Fujian 5.9 39,798.77 1,587,000 7.6 7.8 8292.13 46.99

Shandong −8.4 65,951.09 1,468,933 5.5 5.8 10,166.42 57.16
Jiangsu 5.1 95,335.24 2,612,425 6.1 −0.9 9947.68 51.85

Guangxi 9.6 17,849.4 110,946 6 14.4 3989.18 50.95
Hebei 6.5 31,586.08 1,028,000 6.8 12.6 13,563.38 57.31

Yunnan 8.5 20,186.13 72,300 8.1 12.8 1552.05 52.15
Heilongjiang 6.3 10,430.24 54,000 4.2 6.7 1615.08 53.20

3.2. Measure Calibration

In FsQA, each condition (green industrial upgrading ability, green policy effective-
ness, foreign participation, green production growth rate, and trade development level)
and outcome (development quality of free trade zone) are, respectively, regarded as a
set. Each case has a membership score in the set. Calibration is the process of giving a
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membership score to the case. Calibration is usually carried out according to existing
theoretical knowledge or experience. Since there are few studies on the development
quality of free trade zones, there is no prior theoretical or practical knowledge as the
basis for calibrating antecedent and outcome variables. Therefore, referring to previous
studies, this paper adopts the quartile method to directly calibrate variables. Accord-
ing to the data type of each condition and result, this paper uses the direct calibration
method to convert the data into membership fraction of fuzzy set. Three anchor points
were determined: “complete membership = 75 points”, “turning point = 50 points”, and
“complete non-membership = 25 points”. The calibration parameters are shown in Table 4.

Table 4. Result variables are calibrated with antecedent conditions.

Results and Conditional Variables Complete Membership Turning Point Complete Non-Membership

DQ 63.635 52.63 50.3325
UA 9.7 6.4 4.45
PE 52,281.44 34,818.76 19,601.9475
FP 1,880,725 1,137,927 215,380.25
GR 7.125 6.15 5.725
TL 10,722.795 7212.265 2698.735

3.3. Analytical Steps
3.3.1. Necessity Analysis of Univariate

This paper first tests whether a single condition (including its non-set) constitutes a
necessary condition for the green and high-quality development of the free trade zone.
The consistency is used to measure the necessary condition. When the consistency level is
greater than 0.9, the condition is the necessary condition for the result. Table 5 shows the
test results of the necessary conditions for the green and high-quality development of the
free trade zone. Table 5 shows that all variables (including its not set) on the consistency of
the free trade zone development quality evaluation are less than 0.9. Therefore, there are
no necessary conditions for the green and high-quality development of free trade zones in
Table 5’s analysis results of the necessary conditions. It indicates that any single factor in
the five variables cannot lead to green and high-quality development of the free trade zone.
Further combinatorial analysis of the antecedent conditions is required.

Table 5. Analysis results of necessary condition.

Antecedent Conditions
Green and High-Quality Development Non-High-Quality Development

Consistency Coverage Consistency Coverage

UA 0.52841 0.98934 0.53200 0.16049
~UA 0.57326 0.82394 0.97600 0.24314
PE 0.45677 0.88950 0.63900 0.18376

~PE 0.57178 0.92357 0.57700 0.13556
FP 0.52198 0.93842 0.65200 0.18789

~FP 0.53812 0.84890 0.74900 0.21358
GR 0.34288 1.00000 0.18400 0.08336

~GR 0.67462 0.84728 1.00000 0.19926
TL 0.66309 0.83940 0.63200 0.12131

~TL 0.33942 0.85738 0.51200 0.23940

~ means logical “not”, that is, not subject to the antecedent condition.

3.3.2. Sufficiency Analysis of Conditional Configuration

Configuration analysis is different from necessary condition analysis in that it aims
to analyze the adequacy of results resulting from different configurations consisting of
multiple conditions. Adequacy analysis is measured by consistency index. In this paper,
the consistency threshold is set as 0.8, and the case frequency threshold is set as 1. FsQCA
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software is used to output three kinds of solutions with different complexity: complex
solution, reduced solution, and intermediate solution. In this paper, the intermediate
solution is used to distinguish the core conditions, and the reduced solution is used to
distinguish the core variables and auxiliary variables of grouping states. According to
Ragin (2008) and Fiss (2011) [42,43], a solid circle indicates the existence of the condition,
a cross circle indicates the absence of the condition, a blank space indicates a fuzzy state
(the condition can exist or be absent), a large circle indicates the core condition, and a small
circle indicates the auxiliary condition. The resulting configuration results in a green and
high-quality development path are shown in Table 6.

Table 6. Green and high-quality development architecture of free trade zone.

Antecedent Conditions
Green and High-Quality Development Non-High-Quality Development

A B1 B2 C d e

UA
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As can be seen from Table 6, there are four paths that can lead to green and high-
quality development outcomes, with consistency indicators ranging from 0.845238 to 
0.980392, which meet Woodside’s criteria [44]. The overall consistency is 0.820645, 
indicating that the explanatory degree of the four configurations to the evaluation of the 
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As can be seen from Table 6, there are four paths that can lead to green and high-quality
development outcomes, with consistency indicators ranging from 0.845238 to 0.980392,
which meet Woodside’s criteria [44]. The overall consistency is 0.820645, indicating that
the explanatory degree of the four configurations to the evaluation of the green and high-
quality development level of China’s free trade zone is about 82.06%. The overall coverage
is 0.898305, indicating that 89.83% of cases can be covered by the empirical analysis results in
this paper. The consistency level of both the single solution (configuration) and the overall
solution is higher than 0.8, indicating that all configurations have a good explanatory
degree for the result variables. Since FsQA method can explain the problem of causal
asymmetry, this paper obtains two paths leading to the non-high-quality development of
free trade zone through analysis, and the two configurations also meet the standards of the
consistency test.

3.4. Robustness Tests

In this study, the method of adjusting the consistency level was adopted for the robust-
ness test to ensure the stability of the green and high-quality development configuration
of the free trade zone. Without changing the case frequency, the consistency level was
increased by 0.05 for the robustness test. Table 7 is the result. It can be found that there is
no change between the tested configuration and the original configuration, which proves
that the research conclusion of this paper has good robustness.
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Table 7. Results of the robustness test of green and high-quality development.

Antecedent Conditions
Green and High-Quality Development

A B1 B2 C

UA
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Original coverage 0.38492 0.33489 0.17384 0.25930 0.38940 0.29847 
Unique coverage 0.11948 0.088352 0.13904 0.16489 0.21149 0.25398 

Consistency 0.86732 0.98221 0.84579 0.86773 0.87462 0.93477 
Consistency of the 

Population solution 0.83236 0.82945 

Coverage of the population 
solution 

0.89881 0.63374 

Note: ‘●’indicates that the condition exists and is the core condition. ‘●’that the condition exists and is an auxiliary 

condition. ‘⊗’indicates that the core condition does not exist; ‘⊗’indicates that the auxiliary condition does not exist. 
The space indicates an ambiguous state. 

As can be seen from Table 6, there are four paths that can lead to green and high-
quality development outcomes, with consistency indicators ranging from 0.845238 to 
0.980392, which meet Woodside’s criteria [44]. The overall consistency is 0.820645, 
indicating that the explanatory degree of the four configurations to the evaluation of the 

’ indicates that the auxiliary
condition does not exist. The space indicates an ambiguous state.

4. Discussion
4.1. Green and High-Quality Development Configuration

Through data analysis, this paper obtained four configurations leading to the green
and high-quality development results of free trade zone: Configuration A( f sPE∗ ∼
f sFP∗ ∼ f sMZ∗ ∼ f sTL); Configuration B1( f sPE ∗ f sFP ∗ f sMZ ∗ f sTL); Configura-

tion B2(∼ f sOA ∗ f sFP ∗ f sMZ∗ ∼ f sTL); and Configuration C( f sOA∗ ∼ f sPE ∗ f sMZ),
and the following gives a detailed description of the four green and high-quality develop-
ment paths (configuration) of the free trade zone. The sample cases covered by the above
configuration and the number are shown in Table 8:

Table 8. Sample cases and number of configurations covered above.

Configuration Sample Cases Covered Number

A Heilongjiang (0.96, 0.57); Hainan (0.94, 1); Tianjin (0.91, 1) 3
B1 Zhejiang (0.87, 0.94); Guangdong (0.54, 0.96) 2
B2 Shandong (0.79, 0.55); Shanghai (0.66, 1) 2
C Hebei (0.53, 0.87) 1

4.1.1. Configuration A( f sPE∗ ∼ f sFP∗ ∼ f sMZ∗ ∼ f sTL)

The core condition in this configuration is green policy effectiveness, indicating that
this condition plays a core role in the development of the free trade zone, while foreign
capital participation and trade development level are auxiliary conditions due to the lack
of obvious advantages. The possibility of existence of this architecture is 0.862876, and
the unique coverage is 0.118710, which can explain 11.87% of green and high-quality
development, covering Hainan, Tianjin, and Heilongjiang, with the largest number of cases.
This path can lead to green and high-quality development results in the free trade zone.

According to the geographical location and regional development of Hainan Free
Trade Zone, the country gives its unique positioning. As the only area in China to bring the
whole province into the scope of the free trade zone, it has been favored by many national
policies, as the fourth batch of a free trade zone, and Hainan made good reference to the
development experience of the previously established free trade zone, and promoted the
green and high-quality development of the free trade zone through constant adjustment
and innovation in the pilot process, relying on the application and coordination of national
policies. The Tianjin Free Trade Zone, established in the second batch, is an important node
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of China’s “Belt and Road” construction plan and the China-Mongolia-Russia Economic
Corridor, and the free trade zone, since its establishment by speeding up the construction
of the “Internet + governmental affairs service” platform, to trade enterprises raises a lot
of convenience, made through which decentralization reform government functions shift
gradually to the service, further improve the business environment, and promote the high
quality development of the Tianjin Free Trade Zone. As early as 2018, General Secretary Xi
Jinping emphasized at the symposium on In-depth Promotion of Northeast Revitalization
that northeast China should strengthen the construction intensity of the free trade zone and
vigorously promote all-round revitalization of northeast China. Since its establishment, the
Heilongjiang Free Trade Zone has copied and promoted 10 policy achievements of other
free trade zone. Good policy and system basis is the prerequisite for the introduction of
various industries. At the same time, as an important window connecting Russia’s Far East
and opening to the north, under the joint efforts of the Chinese and Russian governments,
the transportation facilities have been constantly improved, providing great convenience
for bilateral trade. The above three free trade zones achieved green policy effectiveness in
different ways and also achieved green and high-quality development results.

4.1.2. Configuration B1( f sPE ∗ f sFP ∗ f sMZ ∗ f sTL)

The core conditions in this configuration are foreign participation and green pro-
duction growth rate, with the trade development level and green policy effectiveness as
auxiliary functions. This path shows that high participation of foreign investment and
high green production growth rate are sufficient conditions for green and high-quality
development of the free trade zone. The probability of the existence of configuration B1
is 0.980392, and the unique coverage is 0.087742, which can explain 8.77% of green and
high-quality development, covering the two cases of Guangdong and Zhejiang. This path
can lead to green and high-quality development results of the free trade zone.

Since reform and opening up, the pearl river delta region relies on system innovation
and geographical advantages, by attracting foreign investment and fostering local industry
to build a “world manufacturing industry base”, which offers free trade zone development
in Guangdong after its industrial foundation; at the same time, in the free trade agreement
signed between Guangdong, Hong Kong, and the framework of CEPA, the cooperation be-
tween Guangdong promoted the liberalization of trade in services in Guangdong. Further
expanding the market scale has laid a good foundation for the operation of the Guangdong
Free Trade Zone. The Hengqin zone takes advantage of its geographical location and envi-
ronmental advantages to introduce high-quality resources from Hong Kong, Macao, and the
world to develop high-tech industries. In Zhejiang province, the industrial concentration
area as a high quality of foreign capital is concentrated; to create outstanding main body
function, source of foreign investment is a relatively concentrated industry international
garden, vigorously attracting high-end industry to invest in Zhejiang. Ningbo-Zhoushan
port is the world’s largest comprehensive port, and the T junction is located in the economy,
and the goods quantity is large, helping to strengthen the international market in China in
commodity storage and transportation of trade. These two free trade zones also achieved
green and high-quality development results by increasing foreign participation and green
production growth rate in different ways.

4.1.3. Configuration B2(∼ f sOA ∗ f sFP ∗ f sMZ∗ ∼ f sTL)

The core condition of this configuration is the same as that of configuration B1, which
are both foreign participation and green production growth rate. This configuration indi-
cates that the combination of foreign participation and green production growth rate can
make up for the deficiency of green industrial upgrading ability and trade development
level. The probability of existence of this configuration is 0.845238, and the unique coverage
is 0.135484, which can explain 13.55% of green and high-quality development, covering
Shanghai and Shandong.
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The Shanghai Free Trade Zone is China’s first set up free trade zone, and its develop-
ment level has also gained a lot of attention. Since the end of the 20th century, Shanghai has
attracted foreign direct investment by relying on the influence of various special economic
zones, resulting in a high level of foreign investment participation after the establishment
of the Shanghai Free Trade Zone. At the same time, the Shanghai free trade zone ac-
tively guides foreign investors to set up multinational headquarters in the free trade zone,
provides support for enterprises meeting relevant conditions to develop offshore trade
business, and encourages integrated development of enterprises. Under the influence of
the Shanghai Free Trade Zone, the economy of the surrounding cities has also developed
rapidly, and it is more convenient to realize regional economic development at the same
time. By combining its own economic advantages with the business opportunities brought
by the Shanghai Free Trade Zone, the Yangtze River Delta region has better reduced trade
costs, expanded market scale, and developed its internal and external trade. The Shandong
Free Trade Zone, as the fifth batch of free trade zone construction, has clearly pointed out
in its overall plan to provide favorable treatment for knowledge and knowledge-based
talents. At the same time, innovative incubation centers, Chinese-foreign joint universities,
and industrial technology research institutes have been set up to attract many outstanding
talents domestically and abroad to the Shandong Free Trade Zone. By attracting talents,
introducing advanced technology, and foreign investment, the Shandong Free Trade Zone
will form a strong endogenous economic driving force with strong radiation capacity, thus
promoting the green and high-quality development of the free trade zone itself. These two
free trade zones have achieved green and high-quality development by increasing foreign
capital participation and expanding green production growth rate in different ways.

4.1.4. Configuration C( f sOA∗ ∼ f sPE ∗ f sMZ)

The core condition in this configuration is green industrial upgrading ability, indicating
that this condition plays a core role in the development of the free trade zone, and the green
production growth rate is an auxiliary condition to compensate for the lack of green policy
effectiveness. The possibility of existence of this architecture is 0.845238, and the unique
coverage is 0.135484, which can explain 13.55% of green and high-quality development.
Only Hebei is covered, and the number of cases covered is the least. This path of free trade
zone can also lead to green and high-quality development results.

The establishment of the Hebei Free Trade Zone in 2019 has brought fresh impetus
to the coordinated development of The Beijing-Tianjin-Hebei region. The Hebei Free
Trade Zone takes advantage of its four zones with different functions and complementary
advantages to attract relevant high-tech industries to gather in each zone. The Xiongan
zone focuses on the development of information technology, biotechnology, and ecological
agriculture, the Zhengding zone is mainly engaged in high-end equipment manufacturing
and international logistics and transportation, the Caofeidian zone is a place of energy
reserve and international commodity trade, and the Daxing airport zone according to the
geographical position is mainly engaged in aviation logistics and aviation technology. The
establishment of the Hebei Free Trade Zone brings advantages for industrial transformation
and upgrading and optimization of resource allocation. The development of the free trade
zone to promote the development of surrounding areas, shorten the gap between Beijing
and Tianjin, and promote the coordinated development of the three places will aid in
achieving the green and high-quality development of the free trade zone.

4.2. Non-High-Quality Development Configuration

The analysis results show that there are two types of non-high-quality development
configuration; one is the green production growth rate restraint type, and the other is
the green industrial upgrading ability, trade development level restraint type, and the
combination of these two types of conditional variables cannot achieve green and high-
quality development of the free trade zone. By comparing with the six types of paths
of the development quality level of the free trade zone, it can be found that the factors
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affecting the evaluation of the development quality of the free trade zone are typically
asymmetrical, i.e., the reasons promoting the green and high-quality development of the
free trade zone are not completely opposite to the reasons inhibiting the green and high-
quality development of the free trade zone. Therefore, we cannot sum up the reasons for
the green and high-quality development and the non-high-quality development of the free
trade zone as an either/or single relationship.

5. Conclusions
5.1. The Green and High-Quality Development of the Free Trade Zone Has Multiple Concurrent
Characteristics and Follows the Principle of All Road’s Leading to the Same Destination

It is a new attempt to explain the green and high-quality development of free trade
zones from the perspective of configuration and overall. The green and high-quality
development of free trade zones can be caused by green policy effectiveness dominant type,
green industrial upgrading ability dominant type, and foreign capital participation-market
size dominant type. The combination configurations of different antecedent conditions
have complete equivalence without conflict. When the core conditions affecting green and
high-quality development do not exist, the emergence of other influential factors can still
effectively lead to green and high-quality development results. Therefore, the green and
high-quality development of the free trade zone is not the only combination of specific
factors and conditions, but there are diversified paths and scenarios, following the principle
of all road’s leading to the same destination.

5.2. There Is Causal Asymmetry between Green and High-Quality Development and
Non-High-Quality Development of Free Trade Zone

The combination of antecedent conditions of green production growth rate restraint
and green industrial upgrading ability-trade development level restraint is difficult to
make the free trade zone achieve green and high-quality development. The green and high-
quality development of the free trade zone can be the result of green policy effectiveness,
the linkage and matching of foreign capital participation and trade development level, or
the effect of green industrial upgrading ability. All these paths will lead to the green and
high-quality development of the free trade zone. Therefore, there is causal asymmetry
between green and high-quality development evaluation mechanism and non-high-quality
development evaluation mechanism.

5.3. Implication for China’s Pilot Free Trade Zone

According to the research results of this paper, no single factor can promote the green
and high-quality development of the free trade zone. Therefore, to make China’s free
trade zone present a green and high-quality development level, it is necessary to select an
appropriate path according to the characteristics of regional development by combining the
antecedent conditions, such as green industrial upgrading ability, green policy effectiveness,
and green production growth rate.

First, actively explore the development path of green and high-quality free trade zones
with Chinese characteristics. Through pilot-driven development, institutional innovation,
and policy guidance, we should reduce the carbon emission intensity of free trade zones
and take the lead in reaching the peak of carbon emissions, give full play to the leading
and demonstration role of the free trade zone with green and high-quality development,
promote the transformation of trade development mode, drive the low-carbon industry,
technology, products, and services through the low carbonization of trade, and improve
the international competitiveness of China’s green industry. Our country can provide
reference and replicable successful experience for the low-carbon development of other
regions through pioneering experiments.

Second, fully recognizing the long-term nature and complexity of developing green
and high-quality free trade zones, while considering the needs of economic growth and
stable trade development, is also important. Other aims are focus on improving the green
development capacity of China’s free trade zone, focus on building the carbon emission
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management system of the free trade zone, integrate the concept of green development
into the development planning of the free trade zone, and effectively promote the green
development of the free trade zone itself. With the existing policy system, at the same
time, through the free trade zone of low carbon and green development policy for effective
docking, important are building the low carbon emissions standards, low carbon green
industrial policy support and financial investment to guide industry development policy
system, through building green low carbon industry chain, and improve the international
competitiveness of China’s low carbon products and services exports.

Third, an aim should be to continue to promote the green transformation and upgrad-
ing of the industrial structure of the free trade zone, strictly control products with low
added value and high energy consumption from the source, vigorously introduce green
development projects, and increase the proportion of high added value products and ser-
vices in the export product mix. Industrial access standards will be raised, with emphasis
on encouraging and supporting the development of strategic emerging industries, such as
solar photovoltaic industry, electronic information industry, modern service industry, and
producer service industry in the free trade zone, to promote the overall optimization of the
industrial structure in the free trade zone.

Fourth, promoting the green development of export trade of products and services
will strengthen the overall green and low-carbon supply chain of the zone and improve the
competitiveness of green and low-carbon products and services of the free trade zone in the
international market. Through fiscal subsidies, tax breaks, and other preferential policies,
enterprises are encouraged to develop and produce low-carbon products, and consumers
are guided to buy green products to promote the transformation of the whole society to
green and low-carbon. This will promote the establishment of a green management system
covering the whole industrial chain of free trade zones, including product research and
development, product design, product packaging, clean production, green circulation, and
green marketing.

With the construction and development of pilot free trade zones, China has not only
realized the full coverage of coastal provinces but also extended inland and realized the
layout of pilot free trade zones in border areas, forming economic growth poles and
improving the level of regional economic development. With the upgrading of industries in
different regions, the inter-regional industrial integration is further deepened. The resources
and labor advantages in the central and western regions and the capital, technology, and
talent advantages in the eastern regions complement each other in the industrial integration
development, thus promoting the coordinated development of regional economy. To further
strengthen the green development of the pilot free trade zone and promote high-quality
development of the pilot free trade zone, strengthening green trade is an important way
and starting point to promote high-quality development of the pilot free trade zone and
fully reflects the leading role of the pilot free trade zone in the development of green trade.
The green and high-quality development of the FREE trade zone will provide new impetus
for the high-quality development of China’s economy.

Author Contributions: Conceptualization, G.Z. and Z.Z.; methodology, Z.Z.; software, Z.Z. and
Y.F.; validation, G.Z. and Y.F.; data analysis, Z.Z.; writing—original draft preparation, G.Z. and Z.Z.;
writing—review and editing, Y.F. and G.Z.; supervision, Y.F. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by China Statistical Bureau Project: 2020LY102; Hangzhou Social
Science Fund: Z21JC096; Z20JC089 China Social Science Key Fund: 21ZD154; China Scholarship
Council: 202009545007; China (Hangzhou) cross-border e-commerce fund: 2021KXYJ04; Zhejiang
Natural Science Fund LY20G010001 Zhejiang 13th-5 year discipline project: 1310XJ0518002; Zhejiang
Teacher’s development Project: FX2019016; ZJGSU project: YJG2021219, YJG2018306.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.



Int. J. Environ. Res. Public Health 2022, 19, 547 16 of 17

Data Availability Statement: The data used to support the findings of this study can be obtained
from the China Statistical Yearbook, the Statistical Bulletin, and the official website of the China Free
Trade Zone.

Acknowledgments: This article was done with the support of the data from China’s National Bureau
of Statistics and with the help of the excellent research environment of Zhejiang Gongshang University
in China.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Copeland, B.R.; Taylor, M.S. North—South Trade and the Environment. Q. J. Econ. 1994, 109, 755–787. [CrossRef]
2. Brian, R. Keeble. The Brundtland report: ‘Our common future’. Med. Confl. Surviv. 1988, 4, 17–25. [CrossRef]
3. Yang, C.Y. Evaluation Model of Scientific Development based on Circulating Revision. Syst. Eng. -Theory Pract. 2009, 29, 31–45.
4. Xu, Y.; Dong, B.; Chen, Z. Can foreign trade and technological innovation affect green development: Evidence from countries

along the Belt and Road. Econ. Chang. Restruct. 2021, 1–28. [CrossRef]
5. An, S. New path to promote the development of economy, high quality research: A literature review. J. Contemp. Econ. Manag.

2018, 40, 11–17.
6. Mengxin, L.; Baoping, R. Green development path with Chinese characteristics and its implementation stage characteristics of the

path selection. Econ. Res. Ref. 2019, 22, 104–113.
7. Ricardo, D. On the Principles of Political Economy, and Taxation: Taxes on Wages. History of Economic Thought Books. 1996, 1,

62–74.
8. Azbari, M.; Azbari, M.E.; Chaijani, M.H. Performance of the firms in a free-trade zone: The role of institutional factors and

resources. Eur. Manag. Rev. 2019, 16, 363–378. [CrossRef]
9. Helpman, E.; Krugman, P.R. Market Structure and Foreign Trade: Increasing Returns, Imperfect Competition, and the International

Economy; MIT Press: Cambridge, MA, USA, 1985.
10. Chauffour, J.; Maur, J.C. Preferential Trade Agreement Policies for Development: A Handbook; World Bank Publications: Washington,

DC, USA, 2011.
11. Bambang, H. The small medium-sized enterprise’s characteristic in batam free trade zone that able to acquire debt. Procedia Econ.

Financ. 2012, 4, 76–85.
12. Waugh, M.E.; Ravikumar, B. Measuring openness to trade. J. Econ. Dyn. Control 2016, 72, 29–41. [CrossRef]
13. Seyoum, B.; Ramirez, J. Foreign trade zones in the United States: A study with special emphasis on the proposal for trade

agreement parity. J. Econ. Stud. 2012, 39, 13–30. [CrossRef]
14. Isabel, D.; Marta, F. Knowledge spillovers in science and technology parks: How can firms benefit most? J. Technol. Tran. 2015, 40,

70–84.
15. Dhingra, T.; Singh, T. Special economic zone an Indian approach. Foreign Trade Rev. 2009, 43, 52–72. [CrossRef]
16. Hsu, M.S.; Lai, Y.L.; Lin, F.J. The impact of industrial clusters on human resource and firms’ performance. J. Modeling Manag.

2014, 9, 141–159. [CrossRef]
17. Chen, J.H.; Wan, Z.; Zhang, F.W.; Park, N.K.; Zheng, A.B.; Zhao, J. Evaluation and comparison of the development performances

of typical free trade port zones in China. Transp. Res. Part A Policy Pract. 2018, 118, 506–526. [CrossRef]
18. Song, M.; Wang, J.; Wang, S.; Zhao, D. Knowledge accumulation, development potential and efficiency evaluation: An example

using the Hainan free trade zone. J. Knowl. Manag. 2019, 23, 1673–1690. [CrossRef]
19. Soong, J.-J. Is China becoming the core of regional trade and market integration in the Asia-Pacific? Chin. Econ. 2014, 47, 3–7.

[CrossRef]
20. Pak, C.D. The Special Economic Zones of China and Their Impact on Its Economic Development; Praeger: Greenwood, IN, USA, 1997.
21. The Economist. Shanghai Free Trade Zone: The Next Shenzhen. Available online: http://www.economist.com/news/china/215872

37-new-enterprise-zone-could-spark-wider-market-reformsbut-only-if-bureaucrats-ease-their-grip (accessed on 5 October 2013).
22. Liu, Z.; Li, J. The rule of law experiment in China’s pilot free trade zones: The problems and prospects of introducing Hong Kong

law into Guangdong. Hague J. Rule Law. 2018, 10, 341–364. [CrossRef]
23. Du, Y.; Lu, Y. The great opening up and the roadmap for the future: The story of China’s international trade. China World Econ.

2018, 26, 68–93. [CrossRef]
24. Eriksen, T.; Schober, E. Economies of Growth or Ecologies of Survival? Ethnos 2018, 88, 415–422. [CrossRef]
25. Ozturk, I.; Acaravci, A. The Long-run and Causal Analysis of Energy, Growth, Openness and Financial Development on Carbon

Emissions in Turkey. Energy Econ. 2013, 36, 262–267. [CrossRef]
26. Paul, I.D.; Bhole, G.P.; Chaudhari, J.R. A Review on Green Manufacturing: It’s Important, Methodology and its Application.

Procedia Mater. Sci. 2014, 6, 1644–1649. [CrossRef]
27. Sezen, B.; Çankaya, S.Y. Effects of Green Manufacturing and Eco-innovation on Sustainability Performance. Procedia Soc. Behav.

Sci. 2013, 99, 154–163.
28. Mittal, V.K.; Sangwan, K.S. Prioritizing Barriers to Green Manufacturing: Environmental, Social and Economic Perspectives.

Procedia CIRP 2014, 17, 559–564. [CrossRef]

http://doi.org/10.2307/2118421
http://doi.org/10.1080/07488008808408783
http://doi.org/10.1007/s10644-021-09337-5
http://doi.org/10.1111/emre.12163
http://doi.org/10.1016/j.jedc.2016.03.009
http://doi.org/10.1108/01443581211192080
http://doi.org/10.1177/0015732515090403
http://doi.org/10.1108/JM2-11-2012-0038
http://doi.org/10.1016/j.tra.2018.09.009
http://doi.org/10.1108/JKM-06-2018-0368
http://doi.org/10.2753/CES1097-1475470300
http://www.economist.com/news/china/21587237-new-enterprise-zone-could-spark-wider-market-reformsbut-only-if-bureaucrats-ease-their-grip
http://www.economist.com/news/china/21587237-new-enterprise-zone-could-spark-wider-market-reformsbut-only-if-bureaucrats-ease-their-grip
http://doi.org/10.1007/s40803-018-0076-3
http://doi.org/10.1111/cwe.12237
http://doi.org/10.1080/00141844.2016.1169201
http://doi.org/10.1016/j.eneco.2012.08.025
http://doi.org/10.1016/j.mspro.2014.07.149
http://doi.org/10.1016/j.procir.2014.01.075


Int. J. Environ. Res. Public Health 2022, 19, 547 17 of 17

29. Xiang, K.; Xu, C.; Wang, J. Understanding the Relationship Between Tourists’ Consumption Behavior and Their Consumption
Substitution Willingness Under Unusual Environment. Psychol. Res. Behav. Manag. 2021, 14, 483–500. [CrossRef]

30. Xu, C.; Liu, D.; Mei, X. Exploring an Efficient POI Recommendation Model Based on User Characteristics and Spatial-Temporal
Factors. Mathematics 2021, 9, 2673. [CrossRef]

31. Xu, C.; Ding, A.S.; Zhao, K. A novel POI recommendation method based on trust relationship and spatial-temporal factors.
Electron. Commer. Res. Appl. 2021, 48, 101060. [CrossRef]

32. Wang, Y.; Chen, H.; Long, R.; Liu, B.; Jiang, S.; Yang, X.; Yang, M. Evaluating green development level of mineral resource-listed
companies: Based on a “dark green” assessment framework. Resour. Policy 2021, 71, 102012. [CrossRef]

33. Schneider, C.Q.; Wagemann, C. Set-Theoretic Methods for the Social Sciences—A Guide to Qualitative Comparative Analysis; Cambridge
University Press: Cambridge, UK, 2012. [CrossRef]

34. Ragin, C.C. The Comparative Method: Moving beyond Qualitative and Quantitative Strategies; University of California Press: Berkeley,
CA, USA, 1987. Available online: https://www.jstor.org/stable/10.1525/j.ctt1pnx57 (accessed on 12 November 2021).

35. Ragin, C.C. Fuzzy-Set Social Science; The University of Chicago Press: Chicago, IL, USA, 2000.
36. Wagemann, C.; Schneider, C.Q. Standards of good practice in qualitative comparative analysis (qca) and fuzzy sets. Comp. Sociol.

2010, 9, 397–418. [CrossRef]
37. Fedorowicz, J.; Sawyer, S.; Tomasino, A. Governance configurations for inter-organizational coordination: A study of public

safety networks. J. Inf. Technol. 2018, 33, 326–344.
38. Pappas, I.O. User experience in personalized online shopping: A fuzzy-set analysis. Eur. J. Mark. 2018, 52, 1679–1703. [CrossRef]
39. Schmitt, A.K.; Grawe, A.; Woodside, A.G. Illustrating the power of FsQA in explaining paradoxical consumer environmental

orientations. Psychol. Mark. 2017, 34, 323–334.
40. Greckhamer, T.; Furnari, S.; Fiss, P.C.; Aguilera, R.V. Studying configurations with qualitative comparative analysis: Best practices

in strategy and organization research. Strateg. Organ. 2018, 16, 482–495. [CrossRef]
41. Mingqiang, X.; Dahai, D.; Baishu, C. Study on the China’s Free Trade Zone Development Level. Stat. Inf. Forum 2020, 32, 105–114.
42. Rihoux, B.; Ragin, C.C. Configurational Comparative Methods: Qualitative Comparative Analysis (QCA) and Related Techniques; Sage

Publications: London, UK, 2008; pp. 679–706.
43. Fiss, P.C. Building better casual theories: A fuzzy set approach to typologies in organizational research. Acad. Manag. J. 2011, 54,

393–420. [CrossRef]
44. Woodside, A.G. Moving beyond multiple regression analysis to algorithms: Calling for adoption of a paradigm shift from

symmetric to asymmetric thinking in data analysis and crafting theory. J. Bus. Res. 2013, 66, 463–472. [CrossRef]

http://doi.org/10.2147/PRBM.S303239
http://doi.org/10.3390/math9212673
http://doi.org/10.1016/j.elerap.2021.101060
http://doi.org/10.1016/j.resourpol.2021.102012
http://doi.org/10.1017/CBO9781139004244
https://www.jstor.org/stable/10.1525/j.ctt1pnx57
http://doi.org/10.1163/156913210X12493538729793
http://doi.org/10.1108/EJM-10-2017-0707
http://doi.org/10.1177/1476127018786487
http://doi.org/10.5465/amj.2011.60263120
http://doi.org/10.1016/j.jbusres.2012.12.021

	Introduction 
	Literature Review 
	Free Trade Zone 
	Green Development 

	Methods 
	Data, Sample, and Variates 
	Outcome Variables 
	Conditional Variables 

	Measure Calibration 
	Analytical Steps 
	Necessity Analysis of Univariate 
	Sufficiency Analysis of Conditional Configuration 

	Robustness Tests 

	Discussion 
	Green and High-Quality Development Configuration 
	Configuration A(. fsPE .. fsFP .. fsMZ .fsTL ) 
	Configuration B1(fsPE fsFP fsMZ fsTL ) 
	Configuration B2(. fsOA fsFP fsMZ .fsTL ) 
	Configuration C(. fsOA  .fsPE fsMZ ) 

	Non-High-Quality Development Configuration 

	Conclusions 
	The Green and High-Quality Development of the Free Trade Zone Has Multiple Concurrent Characteristics and Follows the Principle of All Road’s Leading to the Same Destination 
	There Is Causal Asymmetry between Green and High-Quality Development and Non-High-Quality Development of Free Trade Zone 
	Implication for China’s Pilot Free Trade Zone 

	References

