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Abstract. Environmental quality (EQ), its adequate ecological-economic assessment forms the founda-
tion for increasing the sustainability, first of all, ecological, of socio-economic development trends
of modern spatial-economic systems. The purpose of the study is to develop a conceptual model of eco-
logical-economic assessment of environmental quality of China’s territories on the theoretical basis of
the Total Economic Value of Nature (TEV) and to justify its applicability in the development of public
policy measures aimed at achieving the goals of sustainable development 2030. The focus of the research
methodology is bibliometric methods, in particular meta-analysis and bibliometric mapping, which
allow a comprehensive and critical analysis of the advantages and disadvantages of current methodo-
logical tools, as well as a detailed analysis of actual problems hindering the environmentally sustainable
development of China’s territorial systems. The scientific novelty of the research results consists in
revealing the limitations / one-sidedness of the methods of ecological-economic assessment of EQ used
in Chinese practice, as well as in creating a conceptual model based on TEV and integrated with
the concept of sustainable development, allowing for a comprehensive assessment of environmental
values in various aspects. The significance of the results of the study lies in the development of specific
methodologies for assessing the multifaceted values of EQ in the substantiation of directions for improving
the methodological tools used in environmental-economic assessment. The study aims to develop a com-
prehensive understanding of the environmental-economic value of environmental quality, to identify
tools that can effectively assess TEV, and provide theoretical support for the formation of sustainable
environmental policies in China using the proposed conceptual model.
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Leab vicceioBaHus — pa3paboTKa KOHIENTYaJlbHON MO/Ie/IM 3K0JIOT0-3KOHOMUYECKOW OLIEHKH Kave-
CTBa OKpyKartollel cpelibl TeppuTopuil KuTasi Ha TeopeTHyecKoi 6a3e COBOKYITHONW 3KOHOMUYECKOH
neHHocTH npupobl (Total Economic Value, TEV) u 060cHOBaHHe ee MPUMEHHMOCTH B BLIPAGOTKe Mep
rocy/JapCTBEHHOM MOJUTUKH, OPUEHTHPOBAHHBIX Ha JJOCTUXKEHUE Llesiel ycTolunBoro passutus 2030.
®okycoM Memodos102uu UCCaeJOBAaHUS BBICTYIAIOT 6UOJIMOMETPUYECKUE METO/Ibl, B YaCTHOCTH MeTa-
aHaJIM3 U GUBJIMOMETPUYECKOe KAPTHPOBAHHE, TO3BOJISIOIIHME KOMIIJIEKCHO U KPUTHYECKH NTPOaHaIH-
3UpOBaThb JOCTOMHCTBA M HEJOCTAaTKH aKTyaJbHbIX METOJOJIOTUYECKUX HWHCTPYMEHTOB, a TaKXe
JleTa/ibHasi aHaJIMTHKA TEeKYIIUX Mpo6JieM, NPensATCTBYOUIMX 3KOJIOTHYEeCKU YCTOUUMBOMY Pa3BUTUIO
TeppUTOPUABbHBIX cucTeM KuTasi.

HayuHas HO8U3HA Pe3yJIbTATOB UCCJIEJOBAHUS COCTOUT B BbISIBJIEHUU OTPAaHUYEHHOCTH / OJHOCTOPOH-
HOCTHU MpPUMEHSIEMbIX B KHUTAHCKOM NpaKTHKe METOJO0B 3KO0JIOT0-3KOHOMHYecKod oueHku KOC,
B CO3/IaHUU KOHIIENTYa/IbHOM MOJiesid, ocHOBaHHOM HAa TEV M MHTerprupoBaHHOM C KOHIleNIMel ycToM-
YHUBOrO0 pPa3BUTHUS, NO3BOJISAKOLIEN NMPOBOLUTH BCECTOPOHHIOK OLIEHKY 3KOJIOTMYECKHUX LIeHHOCTeH
B Pa3/IMYHBIX acleKTax. 3HAYUMOCMb pe3y/1bmamos UcceoBaHHS 3aK/I04aeTCs B pa3paboTKe KOH-
KpeTHbIX METOMK JIJIs OLleHKU MHOTOrpaHHbIX IleHHocTeld KOC, B 060CHOBAaHMH HalpaBJeHHUH coBep-
LIEHCTBOBAHUSA METOJ0JIOTMYeCKUX UHCTPYMEHTOB, UCII0JIb3yEMBIX B 3KOJIOT0-3KOHOMUYECKOM OLIeHU-
BaHUU. McciejoBaHMe HampaBJ/ieHO Ha pa3paboTKy BCECTOPOHHEr0 MOHMMAHMS 3KOJIOT0-9KOHOMUYE-
CKOM IIeHHOCTH KayeCTBa OKpYXKalolllel cpeibl, BbIsIBJIEHME UHCTPYMEHTOB, CIOCOOHBIX 3dEKTHBHO
onenuBaThb ero TEV, u npe/jocTaB/ieHre TeopeTHUYECKOU NMOIEPKKHU /151 GOPMUPOBAHUSA YCTONUYUBBIX
3KO0JIOTMYECKHUX NMOJUTUK B KHTae ¢ ucnosib30BaHWEM NPeJIOKEHHONW KOHLENTYaJlbHOU MOIEJH.
Kalouegvie c/106a: 3K0/10r0-3KOHOMHUUYECKAs OLlEHKA, Ka4yeCTBO OKpYXKalollel cpefibl, yCTOMYUBOE
pa3sBUTHUE TEPPUTOPHUHU, KOHLIEMLIUS COBOKYITHOM 3KOHOMHUYECKOHN LIEHHOCTH NPHUPO/AbI
BbaazodapHocmu: vicciieioBaHue BbiNosiHeHO B I0kHOM dejiepa/ibHOM YHUBEPCUTETE B paMKax Ipo-
ekta PH® Ne 24-28-01624.
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cpenbl TeppuTopuil KuTass Ha KOHLENTya/JbHOW 6a3e COBOKYNHOM 3KOHOMHUYECKOW LIEHHOCTH Hpupojnl //
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Introduction

The environmental quality in China has become a critical concern as the country continues to experience
rapid economic growth. Severe environmental challenges, including significant air and water pollution,
soil degradation, and loss of biodiversity, pose substantial risks to public health and economic stability.
In northern regions, air pollution is particularly severe [1, 2], while water pollution from industrial waste,
agricultural runoff, and insufficient wastewater treatment threatens both drinking water safety and aquatic
ecosystems [3].

To address these challenges, it is essential to adopt comprehensive assessment methods that capture the full
economic value of environmental quality. The concept of Total Economic Value (TEV) provides a robust
framework for this purpose. TEV encompasses all forms of economic value derived from the environment,
including direct market transactions, ecosystem services that support economic activities, and non-use
values that contribute to social well-being [4, 5]. By incorporating TEV into environmental-economic assess-
ments, a more accurate understanding of the true economic value of natural resources and ecosystem ser-
vices can be achieved, thereby informing more effective and sustainable environmental policies [6, 7].

In the sphere of public policy, financial frameworks and incentives, especially those directed to implementing
sustainable behavior have a general coverage. In particular, financial programs assisting with the purchase
of electric vehicles can influence how people behave, thus increasing the rate at which clean energy
technologies are adopted and consequently reduce environmental pollution levels. Applying a conceptual
framework based on TEV in environmental economic assessments can revolutionize such assessments
by embedding the different values of natural resources and the services of the ecosystem. Such an integrated
methodology can assist in attaining a quest for an even better approach to environmentally sound practices
management and ultimately, targeted sustainable development goals.

This study proposes a new conceptual model based on TEV to improve the comprehensiveness and accuracy
of China’s environmental economic assessment, thereby enhancing the effectiveness and sustainability
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of environmental policies. The model incorporates the core principles of sustainable development,
emphasizes the necessity of balancing economic growth and environmental protection, and comprehensively
evaluates all aspects of environmental value. Through conceptual analysis and bibliometric methods, this
study constructs a comprehensive environmental economic assessment framework that not only deepens
the understanding of environmental quality but also supports the formulation of sustainable environmental
policies in China.

In addition, the model provides an improvement in assessment accuracy through a comprehensive review of
existing literature and methods, and deeply explores how policy measures affect consumer behavior and
environmental outcomes. Combining TEV with policy effect analysis, the model can more clearly reveal
the economic value of natural resources and ecosystem services, providing support for the formulation
of robust policy decisions. With this approach, this study not only promotes the coordination between envi-
ronmental and economic policies, but also provides a scientific basis for achieving environmental sustaina-
bility. Ultimately, the model provides a solid theoretical and practical basis for policy formulation for China
to play a leading role in the global sustainable development agenda.

Methodology of China’s territories EQ ecological-economic assessment

Ecological-economic assessment methods have significant limitations and challenges in capturing the com-
plex dynamics of environmental quality, especially in the context of diverse and rapidly changing environmen-
tal conditions in China. Traditional assessment tools often rely on a single perspective and a single assessment
method, which cannot fully understand the environmental impacts and their economic implications.

Early ecological economic valuation methods focused primarily on direct use values, such as market trans-
actions associated with natural resource extraction and production [8]. These methods, which include
market pricing [9] and cost-benefit analysis [10], are well suited to quantifying tangible economic activities.
However, these methods are insufficient to capture indirect use values and non-use values, which are essen-
tial for a comprehensive understanding of environmental quality. Ecosystem services such as air and water
purification and biodiversity support are often underestimated or neglected in these assessments.

The concept of TEV encompasses all forms of value provided by the environment, including direct use values,
indirect use values and non-use values. This framework provides a more comprehensive assessment of en-
vironmental resources by considering the full range of benefits they provide to society. Studies by Nijkamp,
P., Vindigni, G., Nunes et al [11] and Plottu, E., Plottu, B. [12] laid the groundwork for the inclusion of TEV in
ecological-economic valuation by emphasizing the need to consider the full range of values associated with
natural resources.

The application of TEV in environmental policy has been explored in various contexts, demonstrating its po-
tential to inform more sustainable decision-making. For instance, studies assessing the value of wetland eco-
system services [13], forests [14], and coastal areas [15] have shown that TEV can provide a solid foundation
for evaluating the economic impacts of environmental conservation and degradation. These studies highlight
the importance of including non-market values in policy frameworks to ensure the efficient management of
environmental quality.

Although the TEV framework has significant advantages in eco-economic assessment, there are still chal-
lenges in its implementation, especially in quantifying non-use values. This often requires reliance on stated
preference methods such as contingent valuation and choice experiments. This paper proposes a TEV-based
conceptual model that integrates these methods and aims to provide a comprehensive environmental eco-
nomic assessment perspective, fill the gaps in the literature, and provide a solid analytical framework for
environmental quality assessment and policy decision-making.

Results of the research
The core result of this study is to construct a comprehensive eco-economic assessment conceptual model,
which integrates use value and non-use value under the framework of TEV to achieve a comprehensive

evaluation of EQ. The model covers a variety of TEV assessment methods, aiming to provide a systematic
assessment of the multi-dimensional value of environmental quality.

Use values derive from the direct or indirect utilization of environmental resources and are assessed using
methods such as the hedonic pricing method [16]. This approach evaluates the economic value of environ-
mental attributes by examining how these attributes influence market prices, especially real estate prices.
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For instance, the hedonic pricing method can quantify the impact of air quality on property values [17],
thereby providing tangible measures of the economic benefits associated with environmental improvements.

Non-use values, including the intrinsic worth people assign to environmental resources irrespective of their
actual use, are estimated using stated preference methods [18]. Such as, contingent valuation method, choice
experiment. These methods involve surveying individuals to understand their willingness to pay/accept for
the preservation or enhancement of environmental resources, thereby capturing values related to existence
[19] and heritage [20].

The model provides a comprehensive perspective on the economic value of environmental quality by inte-
grating use value and non-use value into the TEV framework. It not only quantifies the direct economic ben-
efits of environmental resources, but also incorporates the value of social and ecological aspects that are
often overlooked in traditional assessments. By integrating a variety of assessment methods, the model can
provide a more comprehensive and accurate estimate of environmental value, thereby supporting the for-
mulation of more informed and sustainable decisions.

To incorporate the influence of government policy, this model includes a policy impact component. For ex-
ample, consumers’ willingness to accept government subsidies for electric vehicles are used to assess
the economic value of such policies in promoting environmental sustainability (fig. 1) [21]. Figure 1 shows
that the core of the model revolves around the concept of «Environmental sustainability», which is intercon-
nected with social and economic sustainability.
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Together, these three parts embody the core concept of sustainable development, which is to find a balance
between protecting the environment, enhancing social well-being and promoting economic growth.
The “Sustainable Development” part is used to measure the overall economic value of environmental quality,
which includes direct use value, indirect use value, non-use value and social and cultural value. The “Evalua-
tion Tools” section at the bottom of the model details how to calculate these values. The model also includes
two real-world cases: “Electric Vehicles” and “Urban Rivers”, which show how to evaluate the economic ef-
fects of transportation and water management policies. Finally, the “Willingness to Pay/Accept” section em-
phasizes the importance of considering public opinion when choosing an evaluation method. In short, this
model helps to comprehensively evaluate the economic impact of environmental policies and ensure that
public opinion is taken into account during the evaluation process.

Based on the conceptual framework of TEV, a comprehensive review of environmental economic value
assessment methods is conducted, which helps to understand environmental value more comprehensively.
Although people are paying more and more attention to the non-use value of environmental resources, cur-
rent research has not fully assessed the total value of environmental resources.

In order to improve and verify this conceptual model, a bibliometric method was used to systematically
analyze the relevant literature in the Web of Science database. Through this method, problems in the assess-
ment method can be identified and suggestions for improvement can be made. Such analysis ensures that
the model can adapt to China’s changing environmental conditions and maintain its effectiveness and
practicality.

Figure 2 shows the main topics studied using the hedonic price method in China. These topics are divided
into four categories: niche topics, emerging or declining topics, automotive topics, and basic topics. This topic
map shows the importance, maturity, and development trend of these topics in the research field. Niche
topics are closely connected internally, but have fewer connections with other fields, indicating that these
fields still have a lot of room for development. Emerging or declining topics are currently less studied,
but may have development potential in the future. The automotive topic is a hot area in current research.
Although the basic topics are important, the current research is not in-depth enough.
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Figure 3 shows the main themes of research on China’s contingent valuation methods, which are divided into
four parts. Niche themes are closely related but not connected to other fields, like isolated islands. Some
emerging or fading themes have not yet formed a complete research system, but they have great research
potential. The motor theme is particularly important in China’s contingent valuation research and is
the mainstream of current research, focusing on applications such as ecological restoration. Although
the basic themes are important, they are not mature enough and the research results are not complete, which
means that these areas may become the focus of research in the future.

The use of the TEV framework allows us to have a more comprehensive understanding of the economic value
of China’s environmental quality. Unlike traditional valuation tools that only focus on direct use value,
the TEV framework considers multiple aspects of environmental value, including indirect value and non-use
value. This comprehensive approach highlights the huge economic benefits of TEV valuation, which are often
overlooked in traditional analysis. Figures 2 and 3 show the research focus of the hedonic price method and
the contingent valuation method, respectively, and reveal the current status and shortcomings of environ-
mental economic valuation by identifying different research themes. This emphasizes the importance of
adopting a more comprehensive and inclusive valuation framework proposed by the TEV conceptual
model.
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Discussion

Incorporating policy impacts into a conceptual model based on TEV helps to capture the economic value of
environmental quality in China in greater depth. By analyzing how public behavior responds to government
policies, the model is able to more accurately assess the economic benefits of environmental quality improve-
ment. This holistic approach ensures that policy decisions are based on an in-depth understanding of the
direct and indirect economic impacts of environmental quality.

Government subsidies and incentives are critical to promoting sustainable behavior. For example, subsidies
for electric vehicles can reduce the cost of purchasing and using electric vehicles, which is a great incentive
for consumers. Such policies not only reduce air pollution because there are fewer gasoline cars on the road,
but also promote technological innovation in the automotive industry. The TEV framework helps us calculate
the economic benefits of these subsidies, including not only the value that can be seen in the market, but also
those that are not easy to see directly, such as improved public health and reduced greenhouse gas emissions.
This TEV-based model also emphasizes the importance of environmental protection activities. Policies aimed
at reducing pollution, improving wastewater treatment, and promoting sustainable practices can greatly
improve environmental quality. By incorporating TEV into the evaluation of these activities, decision makers
can more clearly see the pros and cons and interactions between economic development and environmental
protection.

Raising public awareness of the economic value of natural resources and the determination to participate in
natural resource management is essential for the formulation of successful environmental policies. Through
ecological value education, people can recognize the comprehensive benefits of a healthy ecosystem, such as
providing recreational opportunities and protecting species diversity. By making the benefits of environmen-
tal protection concrete, people’s understanding and support for the environment can be enhanced.

The adoption of ecological values will not only have an integrated design in policy making, but will also in-
crease the gross national product and quality of life. By incorporating ecological values into the national eco-
nomic evaluation system, we can ensure that we know why humans should survive in the process of popula-
tion growth and wealth pursuit, and we can also make humans have a better quality of life and happiness.

Future research should focus on improving TEV-based valuation methods for a wider range of environmental
problems, which will include the specification of non-market valuations in standard TEV methods, improve-
ments in the integration of spatiotemporal data, and the resolution of uncertainty in the valuation of ecosys-
tem services. Valuable information about its practical utility and effectiveness can be obtained through a se-
ries of empirical studies applying the TEV framework. Interdisciplinary collaboration is essential to advance
environmental economic valuation research. Integrated perspectives from ecology, economics, and social
sciences will make valuation methods more robust and will effectively support more comprehensive and
more effective approaches to environmental policy problems.

Conclusion

Air pollution, water pollution, and soil degradation within China reflect the urgency of strengthening assess-
ment tools that can broadly capture the multidimensionality of environmental quality. This study provides
a key link in the development of a flexible conceptual framework for systematic ecological and economic
assessments to mitigate such challenges.

The total economic value-based approach described in this paper will provide a complete framework for
conducting ecological and economic assessments, which in turn will inform sustainable development poli-
cies, aiming to improve the effectiveness of environmental policies by addressing the limitations of existing
policies. It is also important to address the shortcomings of current methodological tools so that the proposed
model can cover environmental quality, economic assessment of environmental resources, and sustainable
development, thereby providing a clearer and more complete view of environmental quality within its terri-
tory and helping to formulate more informed and effective actions. The framework comprehensively and
flexibly strengthens the capacity for sustainable development planning and policy making.
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