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Abstract

It is commonly known that developing countries typically develop their economy at the
cost of the environment. However, it is evident that Yibin, a Chinese city, has been rapidly
developing its economy while improving its environmental conditions in the past five
years. This study aims to identify the factors contributing to Yibin's unique situation.
Using a mixed-method approach-documentary analysis, Qualitative Comparitive
Analysis Matrix, and process tracing-we identified three factors causing the dual-
improvement for Yibin’s case. The three explanations are: Yibin is a less-developed
economy, compared to the Chinese average; Yibin focuses on the secondary sector in
terms of industrial structure; and Yibin allocates a larger proportion of its government
spending to public goods. Since the economic conditions and focus on industrial
structure are inherent factors, we suggest referencing the transition to green energy and
the emphasis on public good funding for achieving similar environmental success. For
further studies, we propose an expansion on the timeframe or the perspective for factors
that we did not cover, analyzing Yibin beyond a five-year scope and incorporating
cultural and political factors.
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1. Introduction

As the Environmental Kuznets Curve (EKC), a fundamental model in environmental economics,
suggests, economic development and environmental preservation are usually inversely related
in developing countries [1].

China, as a developing country by definition, also demonstrates this law as it develops
economically, having a worsening environment over the years. From 2019 to 2023, China’s HDI,
an indicator for economic development, grew from 0.768 to 0.788 [2], while China’s footprint,
an indicator for air pollution, increased from 3.6 global hectares (gha) per person to 3.7 gha per
person from 2018 to 2022 [3].

Yibin, a Chinese city located in Sichuan province, is named “the first city on the Yangtze River.”
However, in the past, Yibin was greatly criticized for its preservation of the Yangtze River [4],
which is not surprising as a city in a developing country. Is Yibin another demonstration of the
inverse relationship between economic development and environmental preservation?

In the past five years, Yibin had a rapidly growing economy. It is even far above average growth
in China, with its GDP growing at a Compound Annual Growth Rate (CAGR) of approximately
9.3% [5], while the national CAGR at the same timeframe is approximately 5.5% [6].
Surprisingly, in the past five years, Yibin’s environmental condition is also improving in several
aspects, including air quality and forest coverage rate. PM2.5 (air quality indicator, lower the
better) decreased from 30 micrograms per cubic meter (ug/m?3) in 2020 to 27.6 pg/m?in 2023
[7]- In 2020, the forest coverage rate was 46.2%, and this number increased to 47.02% by the
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end of 2023 [8]. Various government reports and media articles also support the point that
Yibin has improved in both economy and environment [9] [10].

This abnormal phenomenon leads us to the preliminary question of this paper: why is Yibin
different nowadays compared to the past? Specifically, this paper aims to find the factors that
caused Yibin’s dual-improvement in environmental preservation and economic development.

By reviewing literature, we consider our research aim significant. Though China is one of the
main geological focuses in some fields of environmental economics, such as decoupling [10],
we find that in other fields, such as green infrastructure, Asian countries, including China,
remain understudied [11]. Moreover, the study of BC Chaffin et al. (2016) on transformative
environmental governance, suggested that the question of how and why some regions are able
to overcome barriers that other regions cannot should be further studied [12]. The literature
review in the field of green growth [13] also indicates a gap in how industrial policies and
national innovation systems can be combined to enable the developing world to achieve
economic development and a low-carbon trajectory at the same time. We believe that by
studying the factors that enabled Yibin to achieve the dual-improvement, in the timeframe of
2020 to 2025, can be able to fill these gaps.

We took three steps to confirm the causal factors for Yibin’s condition. Firstly, we did a
document analysis. We started by establishing three broad categories for factors according to
our review of foundamental environmental economics concepts; then, we find 12 common
factors that are known to influence environment-economy balance. Secondly, we used
Qualitative Comparative Analysis (QCA) Matrix to find the causal factors among the 11 potential
candidates found in document analysis (we merged two of them to one). Lastly, we utilized
process tracing to build a detailed causal relationship between factors and the outcome,
confirming the causal relationship.

2. Literature Review

2.1. Establishing Research Gaps

We focused on the existing research gaps mentioned in systematic literature reviews in the
main aspects of environmental economics, including decoupling [10], EKC [14], green
infrastructure [11], green growth [13], and transformative environmental governance [12].We
find that China has received a significant amount of research attention in both decoupling and
EKC. In the review about EKC by Lin-Sea Lau et al., table 9 shows that China is the most popular
country that is studied in the field, ranked in the first place in both publication numbers and
citation numbers (table. 1) [14]. At the same time, the literature review concerning decoupling
done by Dominik Wiedenhofer et al. also shows that China has overwhelmingly more research
compared to other countries, as shown in figure 2(c) of the research (table. 2) [10]. That said,
some fields in environmental economics, such as green infrastructure [11], still have a
knowledge gap in studies about green infrastructure in Asian countries, including China.

Both the literature review of green growth and transformative environmental governance
prove the purpose of this paper as having great significance.

Kyle S. Herman [13] states that, in the field of green growth, it is important to find how a
combination of industrial policies and national innovation systems can enable the developing
world to achieve both economic development and a low-carbon trajectory. This paper examines
and not only examines governmental policies and innovation systems, but also economic
factors that may contribute to the “win-win” situation of Yibin. Our research also does not focus
on carbon emission alone but on the holistic picture of Yibin’s environment preservation.

In the respected review about transformative environmental governance cited approximately
500 times, Brian C. Chaffin suggests future studies focus specifically on how certain social-
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ecology systems (SES, which is basically a region) are able to overcome environmental
challenges while others cannot, and whether certain policies are able to achieve desired SES
transformations (achieve green growth or decoupling). This directly imposes significance on
our focus on the governmental category for our factor filtering (see Understanding
Environmental Economics).

Table 1. The most popular countries studie in field of EKC

Table 9. Top 20 most pog

Table 2. The most popular countries in field of decoupling
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2.2. Understanding Environmental Economics

We reviewed literature about some of the fundamental concepts in environmental economics,
which are market failure, decoupling, and the Environmental Kuznets Curve. Correspondingly,
we established the following categories according to our takeaways related to each concept:
governmental factors, technological factors, and developmental factors.

2.2.1. Market Failure and Externality

Environmental economics is strongly linked to the concept of market failure in traditional
economics [15]. Specifically, it is related to externality. An externality is the phenomenon that
a third party will have an extra cost or benefit from an economic activity [16]. In optimized
conditions, neither producers nor consumers, or the market, can recover the inefficient
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externalities by themselves, so this is called market failure. Industrial productions and other
human development that worsen the condition of the environment are examples of negative
externalities. In this case, the operation of the company or the industry causes extra costs to the
third party-the environment. As we mentioned before, the free market cannot recover by itself,
so one common solution to these externalities is for the government to intervene. For the costs
caused by overproduction, the government will impose taxes on the producer; heavy industry
factories are an example of this. For the costs caused by underproduction, the government will
provide subsidies to the producer; eco-friendly vehicles are one example that demonstrates
this. Using taxes to control and subsidies to stimulate are simplified situations that are used in
order to develop the underlying theories under desired conditions, but the role of government
in market failures is undeniably crucial. Considering the connection between environment and
externality and the importance of government interventions in market failures, we will include
“governmental” as one category for the potential factors in our methodology.

2.2.2. Decoupling

Decoupling, in environmental economics, is the phenomenon that either the rate of economic
development is more rapid than environmental degradation (relative decoupling) or the
environment improves as the economy develops (absolute decoupling) [17]. Obviously, Yibin’s
case seems to be an absolute decoupling in the past 5 years, so we consider the ways to achieve
decoupling are likely to contribute to our factor analysis. We find that the most cited driver for
decoupling is technological innovation [18]. Advanced technological developments can
mitigate the degradation of the environment while ensuring economic process. Thus, we
included technological and innovation as one of our categories.

While discovering decoupling, we also find that transition in economy structures, specifically,
changing to a less resource-intensive service-based economy, is another significant driver for
decoupling. It is worth noticing that transitioning to the next sector often indicates the
development of the economy [19]. With this in mind, we delved deeper into whether a country’s
overall development level can influence decoupling or environment-economy balance.

2.2.3. Environmental Kuznets Curve

The Environmental Kuznets Curve (EKC) is another basic concept in environmental economics.
It has environmental degradation as its dependent variable on the y-axis and the independent
variable economic development on the x-axis. The graph shows inverted-U-shaped relationship
between the two variables [20].

Y
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Figure 1. Environmental Kuznets Curve

There have been many interpretations of the specific unit of the independent variable in the
EKC, including: income per capita [21], Human Development Index [22], degree of urbanization
[23], and economic complexity from the graph [20]. Nevertheless, according to our literature
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review, the independent variable is consistently measuring the level of development for an
economy. Therefore, since EKC confirms that this variable has an irrefutable relationship with
environmental condition, we will include the indicators of economic development in this
research.

To clarify, though our purpose is to find the factors causing Yibin to improve in both economy
and environment, this category is not the same as economic improvement. The factors and data
under this category are constant values, such as GDP per capita in total, not the vectors, such as
GDP growth rate and change in environmental condition, in our research question.

2.3. Potential Factors
2.3.1. Obtaining Potential Factors

By looking at existing environmental economics studies, we identified 12 factors that can be
potential drivers for Yibin’s condition.

In terms of government, we identified five factors. According to Metcalf [24], carbon tax has a
primary effect on environmental preservation. Therefore, we consider Price-Based
Instruments as one factor. In the study by Auffhammer and Ryan [25], regulations such as
emission standards are examined; we will also take Command & Control Regulations into
account. Moreover, Newell and Iler [26] show that public investment and subsidies play a
crucial role in driving renewable energy, so we included Public Investment in our factor pool.
Panayotou [27] argues that the EKC is shaped not by income alone but by the quality of
government policies and institutions. Thus, we included Institutional Quality, defined as the
effectiveness and reliability of governance, as a potential factor. According to Popp et al. [28],
public funding for green infrastructure and public goods is essential, so we include Public
Investment for public goods and services as the fifth factor.

In terms of technology, we identified three factors. Popp et al. [28] also emphasize that
innovation in renewable energy is key to addressing environmental problems. Therefore, we
include Energy Generation Innovation as one possible factor. The highly cited article by
Geissdoerfer et al. [29] shows that the circular economy contributes to sustainability. Building
on this, we considered Industrial Process Efficiency as one of our factors. Sovacool [30] analyzes
the environmental impact of electric vehicles. Since a direct and considerable impact exists, we
include the factor Eco-Friendly Technology.

We identified four factors related to the development level of an economy. According to the
foundational paper by Grossman and Krueger [19], GDP per capita is a primary indicator of
income level used to construct the EKC. Thus, we include Income Level, measured by GDP per
capita. In addition, as mentioned before [16], Economic Structure is a crucial indicator for
decoupling, so we include it as an individual factor. Costantini and Monni [31] use HDI as a
central variable to argue that development is measured by more than income alone; education
and health are also necessary. Therefore, we include Human Development, measured by HDI.
Lastly, we identify Urbanization Level as the final factor. According to Shapiro [32],
urbanization significantly influences pollution levels. We will measure this using the
percentage of urban population.

2.3.2. Processing Potential Factors

After identifying these twelve potential factors through literature review, we refined them to
be more accurate and concise. We merged Public Investment (toward specific private
producers) and Public Funding for Public Goods and Services into a single factor: Public
Investment. Although funding for public goods differs from subsidies and welfare in meaning
and impact, separating them did not enhance our analytical clarity. Instead, we will examine
the proportion of investment allocated to each side. This allows us to retain descriptive nuance
while maintaining methodological coherence.
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Here are the final eleven factors that will be analyzed:

Price-Based Instruments: Government efforts to reduce the profitability of certain goods and
services in order to discourage activities that harm the environment.

Command & Control Regulations: Government regulations that directly reduce environmental
harm, such as emission standards.

Public Investment: Government efforts to increase the profitability of certain goods and
services in order to encourage activities that alleviate environmental problems or improve
environmental conditions. This also includes spending on public goods that positively impact
the environment.

Institutional Quality: The effectiveness and fairness of governance, reflected in control of
corruption, quality of public services, and the rule of law.

Industrial Process Efficiency: The efficiency of production processes, reflected in cost reduction,
production speed, recycling effectiveness, and related factors.

Energy Generation Innovation: The efficiency and sustainability of energy-related processes
prior to production.

Eco-Friendly Technology: The environmental performance of finished products, such as electric
vehicles and energy-efficient appliances.

Income Level: People’s wealth, also indicates overall quality of life.

Economic Structure: The distribution of economic activity across the agricultural, industrial,
and service sectors.

Human Development: The extent to which people have greater freedoms and opportunities to
improve their well-being.

Urbanization Level: The percentage of a region’s total population living in urban areas.

3. Analytic methodology

3.1. Qualitative Comparative Analysis Matrix

In this paper, we used the Qualitative Comparative Analysis (QCA) Matrix to examine causal
factors for Yibin’s dual-improvement condition.

3.1.1. Constructing the Matrix

We created a 3*11 matrix. The eleven rows correspond to each of the eleven candidate factors
identified in the Potential factors session. The three columns include the situation in Yibin, the
situation in China, and the analysis of the difference between the situations. We defined three
levels of difference: major difference, minor difference, and similar.

3.1.2. Filling the Matrix
The entire filled QCA Matrix is shown below:

Table 3. Qualitative Comparative Analysis (QCA) Matrix

Environmental Protection Tax
Law as a more structured tax
Price-Based system in 2018 [33].

Participates in the programs and
policies of China.

Instrument Emissions Trading System in 2021 . similar
. . No unique tax systems beyond
that sets price for carbon emission . 7
[33]. national policies found.
Command&Control Require some outdated industrial Conforms to the requirements, no similar
Regulations facilities ordered to close [34]. unique local difference found.
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Requires all major projects to pass
an environmental assessment [35].

China is the world’s largest clean
energy investor [36].

The global leader in subsidies for
EVs, batteries, and solar
manufacturing [37].

Over 60% of green fiscal
expenditure in recent years has
gone to subsidies and tax
incentives for enterprises, while
40% is directed to public goods
[38]

Public Investment

The 2018 Supervisory
Commission reform centralized
anti-corruption under the Party-

state [41].

Institutional Quality
Significant improvements in
infrastructure, healthcare, and
education access, especially in
urban areas

Though China’s overall industrial
production efficiency has
improved through automation and
digital supply chains, recycling
efficiency remains weak, dragging
Industrial Process down the overall industrial circular
Efficiency economy efficiency [42].

Energy intensity per unit of GDP
(the lower the better) has improved
but still remains above the OECD
average [42].

China is the world’s largest
investor in renewable technology

[43].
Energy Generation It is transitioning toward green
Innovation hydrogen, solar panels, and other

clean energy sources. However,

coal still accounts for about 55%

of primary energy consumption
[44].

China has the world’s largest EV
market [46]. Global leaders in the
EV industry have emerged from
China, including BYD, NIO, and
Eco-Friendly CATL.
Technology China is also recognized for its
environmentally efficient
technologies such as air
conditioners, solar panels, and
eco-cement [46].
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A total of $500 million has been
invested in energy storage projects,
which is not impressive compared
to other cities [39]. major
It is suggested that Yibin allocates a  difference
majority of its expenditure to public
goods rather than private subsidies
[39][40].

Anti-corruption is externally driven
rather than locally autonomous.

Yibin has invested significantly in
public services as well [40]. -
similar
There is no independence in terms
of the legal system, as Chinese law
is consistent nationwide.

Driven by the construction of eco-
industrial parks [40], the production
of lithium-ion batteries [39], and
various green infrastructure
projects, Yibin is outperforming the
national average in circular
economy development.

Yibin previously focused on baijiu
and coal — industries known for
high pollution and low efficiency.
In recent years, the city has begun
shifting its industrial focus, with
local firms achieving globally
competitive cost reductions in
battery cell production [40].

As mentioned before, Yibin’s
energy sources are significantly
improving compared to the past

[39][40].

Coal is estimated to account for
approximately 40-45% of Yibin’s
primary energy consumption, which
is lower than the national
percentage [40][45].

Yibin is a major supplier of EV
batteries, notably providing lithium-
ion cells to CATL [47], and has
even been recognized as the
“capital of power batteries in
China” [48].
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Income Level

nominal GDP per capita in April
2025: US 13,873 [49]

Primary industry (agriculture):
7.0% of GDP

Nominal GDP per capita in 2025:
USD 14300 [50]

Primary industry: ¥140.2 billion
(7.9% of GDP)

Secondary industry: ¥849.1 billion

. Secondary industry (industry): o major
Economic Structure 37.0% of GDP (47.7% of GDP) difference
Tertiary industry (services): 56.0% Tertiary 1ndu§try: ¥790.6 billion
(44.4% of GDP)
of GDP [51]
[52]
Predicted HDI in 2025: 0.797 SHDI (subnational HDI) in 2021
Human Development HDI in 2021: around 0.78 for Yibin: around 0.75
[53] [54]
Chi)naulsalsiirlfeigt;(g)zifgl;gan Percentage of urban population in maior
Urbanization Level pop . L ° 2025: 55.15% maj
It will continue to increase. difference

[56]

[55]
3.1.3. Analysis of the Level of Difference

We consider the difference in Price-Based Instrument as similar. Yibin followed most of the
nation-level policies, such as participating in the ETS carbon pricing program. Meanwhile, we
did not find any evidence for Yibin having its price-based policies different from national
policies.

In terms of Command & Control Regulations, Yibin conformed to execute the nation-level
regulations and did not make changes to the nation-level regulations, which makes the Level of
Difference in this factor similar.

One factor with major difference we find is Public Investment. Though China is a global leading
nation in environmental investment while Yibin is not a leading city, this is from the persepctive
of total amount of investment. The proportion of investment in private corporation subsidies
versus public goods is noticeably different. China has 60% invested in private subsidies, tax
incentives, or social welfares and 40% in public goods, while Yibin has a majority of its
expenditure spent on public goods.

Institutional Quality between Yibin and China has very little difference. The anti-corruption
policies and legal systems are consistent throughout the country. Both China and Yibin have
positive feedback in terms of public service according to our research. We consider this factor
as similar.

We consider Industrial Process Efficiency as having minor difference. China and Yibin both
improved in industrial efficiency and experienced a “greener” and more productively efficient
industrial process. However, China’s performance in the circular economy is considered to be
dragging down the overall industrial circular economy efficiency, according to Lei, A., Yang et
al [42]. On the other hand, Yibin’s circular economy is performing quite well, with its focus on
eco-industrial parks, green energy, and green infrastructure.

The difference in Energy Generation Innovation between Yibin and China is moderate. We
consider it as minor difference since the difference has not reached a major level. Both China
and Yibin have made considerable efforts in improving energy sources, with China as the
greatest investor in renewable energy and Yibin's considerable focus on green energy sources.
However, the percentage of coal in the primary energy consumption is higher in China and
lower in Yibin. Specifically, according to our data, China has about 62% of its primary energy
consumption as coal in 2023, but Yibin will have only about 45% of that in 2025. Nonetheless,
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the data is from different years, and we believe the total percentage will soon be overturned by
the improving trends of China as a whole, so this difference is not significant.

In terms of Eco-Friendly Technology, there is minor difference. We find that China has
significantly more eco-friendly technologies compared to Yibin. Granted, the advantage in
numbers of technology is just a result of China being larger in size. What makes a minor
difference is the fact that Yibin received impressive commentaries on its production of lithium-
ion batteries and that it is considered “the capital of power batteries in China.” Because of
geological restrictions, Yibin is down on amounts of eco-friendly technologies, but the
shockingly positive reputation of Yibin’s production of eco-friendly batteries enables Yibin to
outcompete China despite the latter also being quite renowned in this facet.

The Income Level between the two subjects has minor differences, as Yibin has a relatively low
income level. Yibin’s GDP per capita is 500 dollars more than China’s average data, which means
Yibin is only 3% higher than the national average. In contrast, the capital, Beijing, has
approximately USD 31000 per person, and Chengdu, the provincial capital for Sichuan province,
has USD 16000 per person.

Shown in the data in the Matrix, the economic distribution among the three sectors is very
different between Yibin and China. It is aparent that the two subjects has major difference in
Economic Structure.

Comparing China’s HDI to Yibin’s estimated SHDI (which is designed to be measured in the
same standard as HDI), we find minor difference concerning Human Development, with Yibin
having a lower magnitude in this index. The gap between the two subjects is around 0.03 on a
scale of zero to one, which is not significant.

China’s overall percentage of urban population is 10% higher than that of Yibin, which is
significant. We categorize Urbanization Level as having major difference.

Interpretation

In our QCA Matrix, we identified three factors that are similar in the cases between Yibin and
China. We exclude them as causal factors of Yibin’s environmental condition,

We also identified three factors as having major differences in Yibin and China. We consider
these factors as causal factors for Yibin’s condition. They are: Public Investment, Economic
Structure, and Urbanization Level.

We consider some of the minor differences as being explained by the causal factors. In terms of
Industrial Process Efficiency, the advantage in circular economy for Yibin is greatly contributed
by Public Investment and Energy Generation Innovation. Specifically, public establishment of
various green infrastructures supports the recycling of energy, and public fundings extends the
lifespans of production facilities. The clean energy and battery manufacturing differences of
Yibin, in the factors of Energy Generation Innovation and Eco-Friendly Technology, are linked
to the industrial focus of Yibin, so we will consider them as a whole within the Economic
Structure. Since green energy generation is also crucial to circular economy, this links Yibin’s
advantage in Industrial Process Efficiency with Economic Structure as well.

For Income Level and Human Development, we think that their minor difference-along with the
data from all four developmental indicators (Income Level, Economic Structure, Human
Development, and Urbanization Level)-demonstrates one fact: Yibin has a overall less-
developed economy compared to the average Chinese cities.

Ultimately, we concluded three causal factors as an answer to our research question: emphasis
on public goods, focus on the industrial sector, and lastly, to our surprise, being a less-
developed economy.
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3.2. Process Tracing

In the previous section, we successfully identified causations between Yibin’s dual-
improvement and three primary factors. However, the QCA Matrix, on its own, does not show a
strict causation nor explain the nuanced interaction of the factors.

Process Tracing is applied so that we can go deeper into these three factors specifically. In doing
so, we can confirm the factors’ specific impact on the case of Yibin and their interrelationship,
thus making these factors more reliable.

3.2.1. Being “Less-Developed”

It is quite counterintuitive that a relatively less developed place is able to improve its economy
and environment preservation at the same time. This is actually not only about intuition, since
this is in stark contrast with the theory of EKC model, which indicates that an economy will
improve in its environmental condition as it becomes more developed, not less. Granted, being
less-developed does not contribute to the process directly, but Yibin’'s less-developed
characteristic contributes in indirect ways.

Firstly, being less developed enables Yibin to start new projects with greater flexibility,
including the power battery industry and the eco-industrial parks. Being less developed means
that Yibin has plenty of land for the government to use. Despite the traditional Baijiu industry,
which is greatly time-intensive instead of land-intensive, Yibin is a “blank sheet of paper” that
is available for changes. At the same time, having more land means that the cost for land is also
relatively low. In addition, labor costs and capital costs will both remain low for Yibin.

Secondly, aiming to alleviate regional disparities, China’s policy particularly inclines to promote
these lagging regions [57]. Yibin is a demonstration of such regions. It specifically benefited
from this approach, as CATL received government support and chose to build one of its largest
battery factories in Yibin [40]. Moreover, Yibin’s transportation infrastructure has been
significantly enhanced by China’s “Western Development Strategy” [58]. Both Yibin’s economic
growth and environmental improvements are, in part, outcomes of the national-strategic
advantage that comes with being a less-developed region.

Thirdly, having a less developed economy in the past directly affects the growth rates. Speaking
from a mathemetics perspective, a less developed economy means that the denominator for
percentage growth rates is smaller; thus, the final magnitude of the statistic will be larger,
making Yibin’s economic development to seem even more obvious.

3.2.2. The Focus on Industrial Sector

Chinese regions mostly has a rapidly expanding economy. However, Yibin’s focus on the
secondary sector enables it to improve its environmental preservation more significantly at the
same time.

Yibin’s emphasis on the industrial sector, on one hand, caused great environmental damage in
the past. Yibin was dependent on coal mining, thermal power, and chemical production. These
industries not only worsen the air quality by releasing sulfur dioxide, nitrogen oxides, and
particulate matter but also degrade the water quality of the Yangtze River.

On the other hand, as the secondary sector develops, the improvement in environmental
preservation is unparalleled compared to the other two sectors. According to the study by
Banerjee, S. [59], the secondary sector can achieve this since it has the highest leverage over
resource efficiency in all three sectors. Specifically, in Yibin’s case, it shifted to new project and
energy source including lithium-ion battery industries and public EV-charging stations,
accomplishing a successful transition from traditional energy to green energy. In this way, Yibin
utilized the high leverage of resource efficiency to achieve a rapid improvement in environment
preservation. Additionally, Yibin’s focus on secondary sector made the improvement even more
significant: the remarkable transition contrasts to Yibin’s large industrial pollution in the past.
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3.2.3. Emphasis On Public Good Investment

According to the economic theories, it is necessary for some force outside the market to correct
the inefficient externalities. In the case of environmental preservation, it is fitting that the
government should invest in this area, since the environment is a public good. A public good is,
by definition, both non-excludable (no price barrier) and non-rivalrous (unlimited
consumption). As such, private investors are generally unwilling to provide or maintain this
good. In contrast, subsidies towards corporations is not a necessity compared to the funding
towards public goods, since private corporations have their own ability to generate profit.

According to data from the QCA Matrix, public goods are more visibly funded in Yibin's case [39]
[40], including public transportation systems, eco-industrial parks, green infrastructures,
education, medical treatments, and etc.

CATL'’s power battery industry development benefited from both national and local policy. As
mentioned earlier, Yibin is prioritized under national policy as a less-developed city. Subsidies
from the central government reduced operational costs and improved transportation
convenience, which attracted CATL to select Yibin as one of its primary production bases. CATL
was not directly subsidized by Yibin on a large recorded scale; rather, it benefited indirectly
from Yibin’s green infrastructure. Located within a large eco-industrial park powered primarily
by hydropower from the Yangtze basin, CATL operates as a zero-carbon factory-aligning with
its global clients’ demand for low-carbon production processes [60].

Yibin's green infrastructure not only benefits green private corporations indirectly, but also
contributes directly to environmental preservation. For example, Nanxi Riverside Wetland
Park and the greenways along the Yangtze River act as runoff filters before water enters the
river, while also providing habitats for biodiversity restoration. Moreover, Yibin’s Binjiang Ring
Road project-including roads, bridges, drainage systems, and landscaping-has significantly
improved soil protection [61], reducing flooding and erosion. Simultaneously, the landscaping
enhances air quality and urban ecology [62]. In response to the shift toward electric vehicles,
Yibin has also constructed numerous public EV charging stations, helping reduce fossil fuel use
and urban air pollution [61].

3.2.4. Integrating Factors

Overall, Yibin is able to achieve its rapid growth in both economy and environment because of
its natural advantages and strategic advantages. In terms of natural advantage, Yibin has the
precondition of a less developed region, which actually supported its economic development
and laid the groundwork for the future transition of industrial sector. In terms of strategic
advantage, the focus on the secondary sector and the successful transition to green energy
sources brought the environmental improvement we observe. What supported the successful
transition was the precondition and another strategy-emphasis on public good investment in
government expenditure. This emphasis not only yielded green infrastructures that supported
the transition, but also contributed to the environmental progress directly.

4. Discussion

4.1. Implication

Apart from addressing the mystifying research question, Yibin’s simultaneous success in both
economic growth and environmental preservation offers valuable lessons for other regions to
achieve similar success. As discussed earlier, while Yibin’s natural advantages are unique to its
geography and history, its strategic choices provide transferable insights.

Yibin’s emphasis on the secondary sector is rooted in its natural and historical conditions-every
city has its own inclination among the three economic sectors. The inclinations are shaped by
cultural, economic, and geographic factors, and being tested by time, they are often the optimal
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choice for the region. However, what stands out in Yibin’s case is the prioritization of
transitioning traditional energy sources to green alternatives. Regardless of a region’s
industrial composition, the shift toward renewable energy in the secondary sector is essential
for achieving dual progress in economic and environmental domains.

Moreover, while it is widely accepted that government spending can alleviate environmental
challenges as environment is also considered as non-exclusive, the composition of that
spending deserves closer attention. Yibin allocates a substantial portion of its public
expenditure to public goods-including infrastructure, education, healthcare, and government-
funded R&D labs [39] [40]. In contrast, China’s national average dedicates only about 40% of
its expenditure to such public goods [38]. Yibin’s above-average investment in these areas
demonstrates that indirect support-such as green infrastructure and public transportation-can
be just as impactful in supporting private green firms as direct subsidies. From Yibin's
experience, it is clear that public goods not only support private sector sustainability but also
directly advance environmental preservation. Therefore, prioritizing public goods should be a
central strategy in environmental governance.

4.2. Limitation

Nonetheless, this paper has two main limitations concerning generalizability. First of all, we
aimed to explore a phenomenon that occurred in the past five years, and our data is mainly
from this timeframe. This may not reflect some important trends that happen before our
designated timeframe. Second of all, in our methodology, we considered the developmental,
governmental, and technological factors, but we did not include other areas such as cultural,
religious, or political factors. In terms of cultural and religious factors, it is hard to make
measurements in these aspects by reviewing literature or gathering objective data. The
measurement may require a carefully designed local experiment to achieve. In terms of political
factors, we are comparing Yibin with China, a city and the country that the city is located in. In
this way, they have the same political structure, ideology, laws, and etc. To take political factors
into account, a cross-national-scale research is needed, and the subjects being compared should
better be from regions that have obvious difference in terms of politic structure.

5. Conclusion

In this paper, among the eleven potential factors we identified by reviewing literature, we find
three of them having a major difference when being compared between Yibin and China. Using
process tracing, we confirmed three reasons for Yibin’s dual-improvement in economy and
environment: being a less developed city, focusing on the secondary sector, and emphasizing
public good investment.

Our findings can contribute to urban development and the understanding of environmental
economics. We argue that being a less developed city that focuses on the secondary sector is a
natural condition of Yibin, which other regions cannot imitate on purpose. What other cities
can reference, though, is the importance of transitioning from traditional carbon-intensive
energy sources to green and renewable energy sources. Focusing on the secondary sector
would not be an advantage for Yibin in terms of the dual-development if this transition did not
happen. The emphasis on public good investment within government expenditure also
provides a valuable insight. By weighting public goods, such as green infrastructures and
transportation facilities, over private corporation subsidies, Yibin is able to indirectly support
its private green industries and directly improve the environmental condition at the same time.

Since this study focuses on the case study on Yibin for the past five years in the economic,
governmental, and technological perspectives, future studies can expand in the following
aspects. 1) Most of our data and literature are from the past five years, ten years at most; future
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studies can examine data in the more distant past for refinement to this study or new insights.
2) Further studies can focus on the cultural and political aspects of the urban environmental
problem. Cultural evaluation requires detailed and well-designed experiments that goes deep
into the local community. Political factors are not discussed because this study is only taking
the People’s Republic of China into account, which has a consistent political structure with
every city within its territory. For political factor examinations, we suggest a international
study that compares two regions from different political systems to be done.
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