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Abstract 
With the extensive high-speed economic growth over the years and the fierce 
competition in the GDP championship, the problem of ecological environment 
deterioration represented by water pollution in the basin is becoming more and more 
serious. At the same time, after the Xin'an River Basin has achieved remarkable results 
as the country's first cross-provincial ecological protection compensation pilot, the 
"14th Five-Year Plan" clearly calls for the further development of the basin ecological 
compensation to expand the field. In this regard, this paper takes the Xin'an River Basin 
as an example, and puts forward relevant suggestions from the perspective of 
establishing a perfect mechanism by analyzing the current situation and problems, to 
provide theoretical reference for promoting the ecological compensation work in the 
basin. 
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1. Introduction 

Although the comprehensive economic benefits of the basin are extremely high, its 
contradictions are also very concentrated[1]. Over the years, due to the differences in factor 
endowments and economic development levels between upstream and downstream, local 
governments usually choose the behavior of maximizing local utility in river basin pollution 
control, which in turn affects the actual effect of river basin environmental governance on a 
large extent. In this regard, under the great attention of the Party Central Committee and the 
State Council, ecological compensation, as a major institutional innovation to overcome the 
competition dilemma of local environmental governance and achieve regional ecological 
environment optimization, has gradually become an important breakthrough in promoting the 
ecological construction of the river basin, and various regions have launched the pilot work of 
the ecological compensation mechanism in the river basin. Huangshan City has achieved 
remarkable results in the pilot work in the Xin'an River Basin, and the city's water quality index 
ranks first in the Yangtze River Delta region; two rounds of compensation agreements have 
been signed-in the Jiuzhou River Basin, and problems such as illegal sand extraction, illegal 
breeding, and building ponds have been dealt with to varying degrees; Ganzhou City has 
implemented five major projects, which have greatly improved the water quality and ecological 
imbalance in the Dongjiang River Basin, and ensured water safety in the downstream 
Guangdong Province; Yichang City promotes the "double hook" of ecological compensation to 
protect the Yichang Mother River, and vigorously promotes the water quality contract; Xining 
City has accelerated the promotion of the ecological compensation mechanism for the water 
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environment of the Nanchuan River Basin, playing an important role in improving the quality 
of the river's ecological environment. 
In this context, the "14th Five-Year Plan" clearly puts forward new and higher requirements for 
the next step to promote ecological compensation in the basin. Because of this, this paper takes 
the Xin'an River Basin as an example, and puts forward relevant suggestions from the 
perspective of establishing a perfect mechanism by analyzing the current situation and 
problems, to provide theoretical reference for promoting the ecological compensation work in 
the basin. 

2. Literature Review 

Around the research theme of this paper, there are four main categories of literature closely 
related to this research: 
The first is related research on high-quality economic development. In this regard, the academic 
circles mainly focus on the definition of its connotation, measurement, evaluation, influencing 
factors, and development strategies, although the emphasis is different. However, it is generally 
carried out from the perspective of new development concepts, with more emphasis on 
technological innovation, social efficiency, and ecological quality[2]. The measurement method 
mainly uses the entropy method[3], the three-stage DEA model[4], and the factor analysis 
method[5] to measure the relevant comprehensive indicators for measuring high-quality 
economic development. In addition, some scholars have demonstrated its role in promoting 
high-quality economic development through the spatial Durbin model from the perspective of 
the modern economic system[6]. 
The second is the research on the watershed economy. Most of the early human civilizations 
were born in the river basin. Humans lived by water, cities were built along the river, and the 
economy on both sides of the river prospered and developed. Especially since the Industrial 
Revolution, the advantages of coastal economic resources have become prominent, and with 
the development of transportation, a series of industrial belts and economic corridors along the 
river have gradually evolved[7]. The river basin economy takes water as the link, connecting 
the upstream and downstream, the left and right banks, the main and tributaries[8], and 
injecting strong impetus into the national economic growth[9]. As a special form of the regional 
economic complex system, it plays an important supporting role in the development of a 
country or region[10]. Therefore, since the 19th National Congress of the Communist Party of 
China, the CPC Central Committee and the State Council have focused on the overall 
development of socialism with Chinese characteristics and attached great importance to the 
high-quality development of the river basin economy. 
The third is a separate study on ecological compensation in the watershed. In recent years, 
ecological compensation has become a research hotspot in the field of environmental and 
economic policies at home and abroad, which can be divided into horizontal ecological 
compensation (Ecologically compensated land without administrative affiliation will 
compensate the ecological provider) and vertical ecological compensation(Areas with higher 
administrative levels compensate ecological providers with lower administrative levels). As 
one of the important branches of ecological compensation, basin ecological compensation is a 
comprehensive economic policy tool to promote the ecological balance of the whole region[11]. 
And it is beneficial to balance the spatial and temporal asymmetry of ecosystem services 
between upstream and downstream[12], thereby promoting the coordinated co-governance of 
upstream and downstream river basins[13]. Since the theory of ecological compensation was 
introduced into the field of watershed management, scholars at home and abroad have carried 
out active research and exploration of the ecological compensation of watersheds[14,15]. By 
constructing a PWS-WS framework, Asbjornsen et al. assessed the impact of watershed 
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ecological compensation on the sustainability of coupled human-nature systems[16]. Based on 
the perspective of water resources management, Bellver-Domingo et al. pointed out that 
watershed ecological compensation can internalize the daily environmental externalities by 
integrating economic, social, political, and environmental resources[17]. Xinjian Guan et al. 
constructed a TPC-WRV coupling model based on the principle of water resources ecological 
and economic value transfer to calculate the ecological compensation standards of Xiping 
County, Shangcai County, Pingyu County, and Xincai County[18]. Chen Lin summed up the main 
problems and the main contradictions of ecological compensation in the Xin'an River Basin by 
analyzing the cases of ecological compensation in contemporary China's watersheds. Finally, 
she proposed to fully introduce the market mechanism and explore diversified compensation 
methods[19]. 
The fourth is to study the impact of ecological compensation on the high-quality development 
of the river basin economy. As a major institutional innovation to overcome the competition 
dilemma of local environmental governance and achieve regional ecological environment 
optimization, the effective implementation of ecological compensation policies is significantly 
related to the quality of river basin economic development[20]. On the one hand, the pilot 
project of ecological compensation in the Xin'an River Basin has significantly reduced the level 
of industrial water pollution in the downstream city of Hangzhou and promoted the sustainable 
development of the local economy[21]. On the other hand, the upstream regions are usually 
relatively economically backward, in addition, their ecological resources are abundant, energy 
consumption costs are low, resource dependence is relatively high, and the ecological 
compensation policy has hit the development of local industrial sectors to a certain extent, so 
there is more demand for economic growth[22]. Based on the panel data of counties involved 
in the Xin'an River from 2001 to 2017, Liu Cong and Zhang Ning used the double-difference 
method to empirically prove that the Xin'an River ecological compensation pilot has inhibited 
the economic development of the upstream area to a certain extent[23]. Bai Yan analyzed the 
opportunity cost of ecological construction in the upper reaches of Xin'an River and the income 
of farmers in Huangshan City and Hangzhou City, and pointed out that Huangshan City 
sacrificed more economic development opportunities for ecology, and should pay close 
attention to its economic losses and establish compensation standards[24]. 
To sum up, the research at home and abroad mostly focuses on the theoretical exploration of 
the ecological compensation mechanism itself, but rarely from the perspective of residents. 
Therefore, through a questionnaire survey of residents and combined with official data, this 
paper discusses the residents' views on the current pilot in Xin'anjiang ecological compensation 
and puts forward targeted suggestions. 

3. Status Quo of Ecological Compensation in Xin'an River Basin 

3.1. Ecological Compensation Pilots have Achieved Good Results in Ecological 
During the field investigation, most respondents believed that the Xin'an River ecological 
compensation mechanism has protected the ecological environment, promoted the sustainable 
use of resources, increased tourism value, and promoted green development between 
provinces, which has a positive impact on the development of ecological industries. 

3.2. The Practical Problems of the "Xin'anjiang Model" Need to be Solved 
Regarding the current problems in the Xin'anjiang ecological mechanism, the opinions of the 
respondents generally show a normal distribution trend to the right, and most of them hold a 
neutral attitude, followed by most of the respondents who believe that the problem exists; 
mainly including five aspects: 
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3.2.1. Single Compensation Method and Unscientific Compensation Standard. 
Most of the compensation methods are capital and in-kind compensation, lack of policy 
compensation, the basis of compensation is single, and the compensation standard is not 
scientific enough, the ecological compensation standard system has not been perfected, and the 
ecological compensation laws and regulations need to be improved. 
3.2.2. The Use of Compensation Funds is Not Well Allocated. 
The upstream respondents said that there are conflicts between ecological construction, 
environmental protection, and local economic development, and there are conflicts in the 
distribution of interests between resource providers and beneficiaries of the Xin'anjiang 
mechanism, There is still a big gap between upstream and downstream in terms of fiscal 
revenue, per capita GDP and other economic indicators. At the same time, the compensation for 
the financial funds cannot make up for the residents, and some residents who rely on farming 
and fishing for their businesses are also subject to industry restrictions to a certain extent. 
3.2.3. Lack of Cross-Regional Management and Coordination Mechanisms. 
The horizontal ecological mechanism directly involves the distribution of interests between 
upstream and downstream. The property rights of water resources between different regions 
are not clearly defined, and the subject of compensation is unclear, which can easily lead to 
conflicts of interest between regions and departments. However, due to the gaps in legal 
regulations, theoretical systems, governance capabilities, and measurement work among 
regions, it is difficult to reach an agreement on compensation standards, methods, and 
assessments, which will inevitably exacerbate the contradiction between ecological governance 
and economic development. 
3.2.4. The Legal Mechanism of Ecological Compensation in the Basin is Not Perfect. 
The establishment and stable operation of the ecological compensation mechanism requires a 
perfect legal system as a guarantee, but the relevant laws and regulations of ecological 
compensation in the Xin'an River Basin are still not perfect, and there are many problems. 
Although some laws involve ecological compensation, most of them are local laws and 
regulations, and watershed issues involve more administrative regions, requiring joint 
legislation and governance by all governments. 
3.2.5. Dependence on the Government is High. 
In recent years, through a series of ecological compensation works, the ecological environment 
of the river basin has been greatly improved, but these works are basically led by the 
government and completed by policy support. Some respondents believed that water pollution 
control was mainly the responsibility of the government, and they lacked a clear understanding 
of what they and other social organizations should and could do, and placed most of the work 
on the government. 

3.3. The Value of Water Resources in the Xin'an River is Restricted by Nature, 
Society, and the Economy. 

With the increase in population, ecological and environmental problems that had no significant 
impact on the value of water resources are gradually exposed. At the same time, it is necessary 
to continuously reclaim wasteland and develop more energy to maintain economic and social 
development, which not only leads to the shortage of water resources but also aggravates water 
pollution. It can be seen that the realization of the value of water resources is jointly restricted 
by nature, society, and the economy. 
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4. Suggestions and Countermeasures 

The construction of ecological civilization is the foundation of the sustainable development of 
the Chinese nation. The pilot project of the ecological compensation mechanism in the Xin'an 
River Basin, which has entered the 3.0 era, has achieved certain results. The "Xin'an River" 
model will be promoted and replicated nationwide. The 19th National Congress of the 
Communist Party of China put forward new and higher requirements for the construction of 
ecological civilization. In order to better carry out water resources and ecological 
environmental protection and the promotion of the "Xin'an River" mechanism, we will focus on 
five aspects: policy, society, economy, technology, and individuals. At the same time, it puts 
forward suggestions for the improvement and promotion of the "Xin'anjiang" model. 

4.1. Policy Level 
4.1.1. Increase Investment in Ecological Compensation and Improve Compensation 

Standards. 
Since the "Xin'an River" pilot program, although the amount of funds has increased year by year, 
it is still far from the demand. The central government should increase fiscal transfer payments, 
while local governments should give full play to the role of the market and establish and 
improve a diversified financing mechanism as soon as possible. At the same time, in terms of 
capital investment, various cost and effect analyses should be carried out, ecological security 
funds should be established to provide economic security for the implementation of the work, 
and flexible compensation standards should be formulated according to different ecological 
values in different fields. 
4.1.2. Perfecting the Construction of Mechanism Guarantee System 
Due to the imperfect legal system, the Xin'anjiang model has problems such as insufficient 
compensation in the specific implementation process. The government should improve 
relevant laws and regulations, and clarify the basic principles, compensation methods, and the 
rights and obligations of relevant compensation subjects in the form of mandatory laws; 
establish and improve the ecological compensation performance evaluation and ecological 
quality evaluation and evaluation system, and promote the diversified development of 
evaluation methods. While evaluating the ecological environment, the government should fully 
consider the demands of economic development and improvement of people's livelihood in 
upstream areas, and promote the harmonious development of the economy and society; to 
improve the comprehensive cross-regional management mechanism, cities in the upper and 
lower reaches of the Xin'an River Basin should reach government cooperation to jointly manage 
the implementation of overall planning. 
4.1.3. Strengthen Pilot Promotion 
Further improving and promoting the ecological compensation mechanism in the Xin'an River 
Basin is a major measure to implement the "Two Mountains Theory". It is suggested that the 
government expand the scope of cross-regional opening, establish ecological demonstration 
areas in multiple ecological fields, amplify the pilot effect, and expand the influence scope of 
ecological watersheds. 

4.2. Social Dimension 
4.2.1. Increase Publicity Efforts. 
It can be seen from the survey that the audience of the "Xin'anjiang" model is not wide, largely 
because of insufficient social propaganda. Increase publicity efforts on social media and expand 
publicity media; in the process of the compensation mechanism, we should actively publicize 
the results obtained since the pilot work was carried out, increase social attention, and at the 
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same time clarify the existing problems and future development, rationally utilize and 
maximize the benefits of relevant social public resources to promote the "Xin'anjiang" model. 
4.2.2. Increase Social Participation. 
To better carry out ecological compensation work, the government can allow the public to 
participate more in the construction of water pollution prevention and control within the scope 
of its rights and obligations, and increase social participation. The development and utilization 
of water resources in the river basin are closely related to the people and relevant stakeholders 
in the river basin, and active public participation is particularly important in the process of 
water pollution control in the river basin. It can not only effectively avoid the losses caused by 
the improper decision-making of the competent authorities, but also allow the public's interests 
to be expressed, thereby ensuring the harmony and stability of the river basin. In this regard, 
the government can selectively accept effective feedback from social institutions such as the 
masses and enterprises on the effectiveness of policies by improving the social participation 
mechanism. Focus on the advantages, continue to adhere to and improve, for the shortcomings, 
collect the opinions of the public and adopt reasonable methods to solve them in a timely 
manner, follow the principle of social participation, and guide the whole society to participate. 

4.3. Economic Level 
To balance economic development while ecological protection, cities in the upper and lower 
reaches of the Xin'an River Basin should reach cooperation in social gardening, tourism, 
forestry, fishery, and other aspects, actively respond to government policies, promote the 
establishment of a "market-oriented and diversified compensation mechanism", increase 
capital investment in green industries in the Xin'an River Basin, promote industrial adjustment 
and industrial structure optimization in the basin, and accelerate the green development 
among provinces. At the same time, it should support the development of government work, 
increase capital investment in the comprehensive management of the ecological compensation 
mechanism, set up special funds, and make full use of the market to allocate resources to 
achieve mutual benefits. 

4.4. Technical Level 
4.4.1. Improve Ecological Assessment and Monitoring Systems 
The three aspects of nature, economy, and society are far from being enough to fully evaluate 
the value of water resources. When improving the ecological index evaluation system, the 
government should combine technical needs and establish a more scientific and well-founded 
evaluation and monitoring system. 
4.4.2. Expand the Scope of Research 
The focus of the "Xin'an River Model" is mostly focused on the indicator of water resources, and 
the research on ecosystems and other influencing factors is still very lacking, for example, 
factors related to water quality, such as climate change, fish farming, and forestry, should all be 
the object of scientific research. 
4.4.3. Construction of High-level Water Conservancy Projects. 
Strictly follow the demonstration principle of major water conservancy projects of "really 
necessary, ecologically safe and sustainable", and adhere to the concept of green development. 
Promote the construction of a basin water network that integrates the functions of water 
disaster prevention and control, water resource allocation, and water ecological protection, and 
scientifically plan and construct major water conservancy projects that will effectively lay the 
foundation, manage the long-term, promote development, and benefit people's livelihood. 
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4.4.4. Increase Scientific Research Efforts. 
The country vigorously promotes the digital economy, and the trans-provincial government of 
the Xin'an River basin should actively respond to national policies and combine the digital 
economy with ecological compensation in the basin. From water resources, watershed area 
relationship construction, ecosystem balance, and other fields of research promote the 
construction of watershed computing data, algorithms, and computing power, and accelerate 
the construction of a digital Xin'anjiang system. 

4.5. Personal Level 
4.5.1. Raise Awareness of Ecological Civilization 
Long-term and effective ecological environmental protection cannot only be restricted by 
policies. The public should also fully mobilize their enthusiasm to ensure the effective 
implementation of policies. In particular, the residents around the basin should have the 
awareness of protecting the ecological basin resources and ecological environment, and 
actively cooperate with the government.  
4.5.2. Timely Feedback on Implementation Results 
Residents, as one of the direct beneficiaries of the ecological compensation mechanism, have 
the right to supervise the development of government policy work and report problems and 
suggestions to the higher-level government in a timely manner, which can enhance the sense of 
social responsibility while promoting the development of the ecological mechanism.  
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