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ABSTRACT

With the increasing scarcity and uneven distribution of water resources around the world, scientific assessment and rational allocation of water resources
have become urgent tasks in today’s society. This study focuses on the assessment of the economic value of water resources and the allocation of water
resources’ rights and interests, aiming to explore how to accurately assess the economic value of water resources and how to realize a reasonable and fair
allocation of resources’ rights and interests among different stakeholders. The importance of water resources and their values in economic, ecological and
social aspects are analyzed from the background of global water resources issues. Reveal the multidimensional value of water resources by integrating market
and non-market valuation methods. The study further examines the existing equity allocation mechanisms, analyzes their strengths and weaknesses, and
points out that the traditional mechanisms may lead to over-exploitation of resources and imbalance of equity. The systematic theoretical discussions and
practical case studies provide new perspectives and methods for water resources management and policy making.
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Introduction

In today’s world, the scarcity and imbalanced distribution of
water resources have evolved into an urgent global challenge. As
a cornerstone for the survival and prosperity of human society,
water resources play a crucial role not only in supporting economic
activities, but also in maintaining ecological balance, social
stability and human health [1]. Water is the foundation of all
areas of human society. Water is a basic need in all areas of human
society, including agriculture, industry, urban life, environmental
protection, etc. Therefore, the sustainable utilization and equitable
distribution of water resources have a bearing on everyone’s life
and future.

However, with the growing global population, rapid urbanization,
and the impact of climate change, the contradiction between the
demand and supply of water resources is becoming more and
more prominent [2]. This contradiction is not only reflected in
the severe water shortages in some regions, but also in the fact
that the demand for water is increasing. This contradiction is not
only reflected in the serious shortage of water resources in some
regions, but also in the deterioration of the ecological environment
due to the over-exploitation of water resources in some regions.
Therefore, how to scientifically assess the value of water resources
and how to realize rational allocation under the conditions of
limited resources have become important issues that need to be
solved on a global scale.

In China, the Pearl River Basin, as a strategically important water
resources carrying area, provides abundant water resources to

the neighboring regions, supporting a wide range of agricultural
irrigation, industrial production, urban water supply and many other
uses. However, the rational utilization and equitable distribution of
water resources in the Pearl River Basin faces a series of complex
challenges. On the one hand, the distribution of water resources
among different regions and sectors is becoming more and more
obvious, which may lead to unbalanced development of resources
and deterioration of the ecological environment. On the other hand,
there are still uncertainties in the methods of economic valuation of
water resources in both market and non-market sectors, resulting
in different perceptions and views of the value of water resources
among different stakeholders [3].

Based on these realities and challenges, this study focuses on
the assessment of the economic value of water resources and
the allocation of water resources rights and interests, and seeks
to explore how to accurately assess the economic value of water
resources and how to realize a reasonable and fair allocation of
resources rights and interests among different stakeholders. By
selecting the Pearl River Basin as a typical case for in-depth study,
we intend to provide new ideas and methods for water resources
management and policy making in similar regions. By finding
feasible solutions in real cases, we hope to provide useful insights
for sustainable development and management of water resources.

Theoretical Basis and Literature Review

Theories of water resource valuation and equity allocation provide
a framework and methodology for a deeper understanding of the
multidimensional value of water resources and the relationships
between diverse stakeholders [4]. Theories of water resource
valuation and equity allocation provide a framework and
methodology for understanding the multidimensional value
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of water resources and the relationships between diverse
stakeholders. Through the comprehensive application and
comparison of different theories and models, we can better solve
the water resource management challenges in practice, and
provide theoretical guidance and practical support for realizing
the sustainable use and equitable distribution of water resources.

Theory of Water Resource Valuation

The valuation of water resources is high on the sustainable
development agenda in today’s world. Understanding the
economic, social and environmental values of water resources is
the basis for developing effective water management strategies.
In examining the theory of water resources valuation, we must
consider the concepts of market and non-market values in order
to fully reveal the multiple values of water resources.

(1) Market value-based assessment method

Market value is a widely used method of assessing value, and
by looking at the price and volume of water resources traded
in the marketplace, we can get a sense of the direct value of
water resources in the economy. However, there are a number
of problems with using market prices directly as a measure of
the value of water resources. First, many water resources are not
traded on the market, such as natural lakes and wetlands, which
makes it difficult for market values to accurately reflect the actual
value of these resources. Second, market prices often do not reflect
the value of water resources in terms of ecosystem maintenance,
cultural heritage protection, and so on [5]. Secondly, market prices
often do not reflect the value of water resources for ecosystem
maintenance, cultural heritage protection, etc. Therefore, when
assessing water resources based on market values, it is necessary
to consider their limitations and how to combine market-traded
data with non-market values to construct a more comprehensive
assessment methodology.

(2) Non-market value assessment methods

With the increasing concern for ecological and social benefits,
non-market value assessment methods have become an important
research direction in the field of water resources management. Non-
market valuation methods include the use-cost method, avoided-
cost method, environmental valuation, and risk assessment. The
cost-of-use approach assesses the value of water resources by
analyzing what people are willing to pay to obtain them. The
avoided cost approach, on the other hand, assesses the value of
water resources by measuring what people are willing to pay to
avoid water shortages or pollution. Environmental valuation and
risk assessment methods, on the other hand, translate people’s
attitudes toward the environmental impacts and risks of water
resources into economic values. However, non-market valuation
methods also face challenges in their practical application, such as
uncertainty in estimation methods, difficulties in obtaining data,
and subjectivity in value measurement.

Theory and Modeling of Water Resource Entitlement Allocation
The rational allocation of water resources involves the coordination
of rights and interests among different stakeholders, such as the
government, social organizations, enterprises and farmers. In
studying the theory and model of water resources rights and interests
allocation, we need to pay attention to the participation of different
stakeholders, the design of the rights and interests allocation model,
as well as the socio-economic and political background therein.

(1) Stakeholder Theory
Stakeholder theory emphasizes participation, cooperation and
shared decision-making in resource management. Water resources

management involves a wide range of stakeholders, including
government departments, civil society organizations, industry,
rural residents and others. Different stakeholders have different
needs, interests and objectives in resource utilization and
allocation, and their views and needs must be taken into account
when developing strategies for allocating rights and benefits [6].
By introducing mechanisms such as multi-party participation,
information sharing and consultation, the stakeholder theory
provides guidance for the establishment of a rational rights and
interests allocation mechanism.

(2) Comparison of Equity Allocation Models

The choice of equity allocation model is related to the equity,
efficiency and sustainability of the resource. In practice, different
water resources equity allocation models have their advantages
and limitations. Proportional allocation models emphasize
fairness by allocating resources according to the proportion of
equity of different stakeholders. The market transaction model
emphasizes efficiency by introducing market mechanisms to allow
the exchange of resources according to the needs and wishes of the
parties. The public auction model, on the other hand, emphasizes
market orientation by selling the right to allocate resources to
the highest bidder through competitive bidding. The choice of
different models depends on social, economic and political factors
and requires comprehensive consideration of the interests of all
parties and the overall efficiency of the system.

Economic Valuation of Water Resources

The economic valuation of water resources is an indispensable
part of water resources management. By integrating market and
non-market values, we can better understand the multidimensional
value of water resources and provide scientific support for the
rational allocation and sustainable use of resources. This not only
contributes to the development of more scientific and operational
water resources management policies, but also promotes a deeper
understanding and protection of water resources in society.

Market Value Assessment Results

The market value approach is an important tool that reveals the
direct value of water resources in economic activities by examining
their prices and volumes in market transactions. In water resources
management, market value reflects the relationship between supply
and demand, the scarcity of the resource, and the influence of
market mechanisms [7]. In water management, market values
reflect supply and demand, resource scarcity, and the influence
of market mechanisms. By analyzing the market prices of water
resources in different regions and uses, we are able to speculate
on the range and trend of their economic value.

However, the market value assessment method also has a number
of limitations. First, many water resources are not traded on the
market, such as natural lakes and wetlands, so market prices cannot
accurately reflect the actual value of these resources. Second,
market prices are often affected by government intervention and
market imperfections, making it difficult to accurately reflect the
scarcity of resources and the intensity of demand. Therefore, data
need to be revised and adjusted to take these factors fully into
account when conducting market value assessments.

Non-Market Value Assessment Results

Non-market valuation methods work to capture the economic,
social and environmental value of water resources in non-market
environments in order to more fully reveal their true value.
These methods include use-cost methods, avoided-cost methods,
environmental valuation, risk assessment, and others.
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The cost-of-use approach assesses the value of water resources
by measuring what people are willing to pay to access them. This
may include the costs paid for the supply, purification, treatment,
etc. of water. The avoided cost approach assesses the value of
water resources by analyzing what people are willing to pay to
avoid water shortages or pollution. This reflects the efforts people
make to protect water resources. Environmental valuation and
risk assessment methods, on the other hand, translate people’s
attitudes toward the environmental impacts and risks of water
resources into economic values [8]. The environmental valuation
and risk assessment approach translates people’s attitudes to the
environmental impacts and risks of water into economic values.
By investigating people’s attitudes, willingness and behavior, we
can assess the non-market value of water resources in terms of
ecological protection, health maintenance and cultural heritage.

However, non-market valuation methods also face a number of
challenges. First, the value people place on water resources is often
subjective and influenced by factors such as culture, education and
socio-economic status. Second, data acquisition and estimation
methods may trigger uncertainties that affect the accuracy of the
assessment. Therefore, these limitations need to be taken into
account when applying non-market value assessment methods,
and appropriate data collection and processing strategies need to
be adopted.

Integrated Value Assessment and Interpretation
Comprehensive valuation aims to combine market and non-
market values to form a comprehensive valuation result that
more accurately reveals the multidimensional value of water
resources. Such an approach not only provides a scientific basis
for the rational allocation of resources, but also helps to formulate
comprehensive water resources management strategies.

In integrated value assessment, we need to consider the assessment
results of market and non-market values together and analyze the
relationship and weighting between them. The results of market
value assessment can provide a direct reference for economic
decision-making, such as the pricing of water resources and the
design of market mechanisms. The results of non-market value
assessment can reveal the value of water resources in ecological
protection, social stability, cultural heritage, etc., and provide
guidance to the government in formulating policies and planning.

Through integrated assessment, we can more accurately recognize
the combined value of water resources and incorporate that
value into water management decisions [9]. In the case of water
resources, we can use non-market values as a weighting factor in
resource allocation. For example, we can use non-market values
as a weighting factor in resource allocation to protect ecosystem
integrity and social equity. Integrated value assessment also
provides a theoretical basis for consultation and consensus among
different stakeholders, helping to resolve conflicts of interest due
to resource scarcity.

Allocation of Water Resources Entitlements

The allocation of water resources is a complex issue that involves
balancing the interests of multiple parties and the resource
environment. By considering the interests and priorities of
stakeholders, evaluating the advantages and disadvantages of
existing mechanisms, and exploring new strategies for allocating
rights and interests, we will be able to better realize a fair and
reasonable allocation of water resources and provide strong
support for sustainable development.

Stakeholder Interests and Priorities

The rational allocation of water resources involves the balancing
and harmonization of multiple interests, and different stakeholders
have different needs and interests in water resources. In this
section, we explore the interests of different stakeholders and
their priorities to provide a basis for the allocation of water rights
and interests.

Different stakeholders, including the government, agriculture,
industry, citizens, and the ecosystem, differ in their water resource
needs, utilization patterns, and conservation goals. The government
has a regulatory and planning role in water resources management,
and needs to consider the needs of all stakeholders and formulate
policies and regulations. Agriculture, as a major water resource
user, needs to safeguard irrigation water to maintain agricultural
production [10]. Industry requires water as a factor of production.
Industry needs water as a factor of production, and citizens need
safe and reliable water for their daily lives. At the same time,
the ecological demand for water should also be emphasized to
maintain ecological balance and the health of the ecosystem.

In order to achieve a rational distribution of interests, it is necessary
to prioritize the different stakeholders. This can be achieved by
weighing the importance, urgency and substitutability of different
interests. For example, in the case of water scarcity, the need to
safeguard water for domestic use and the ecological environment
may be prioritized, whereas in the case of sufficient resources, the
need for industrial and agricultural utilization should also be met.
In formulating the strategy for allocating rights and benefits, the
Government needs to consult a wide range of parties and balance
the rights and benefits among the various stakeholders.

Assessment of Existing Equity Allocation Mechanisms
Existing mechanisms for allocating water resources vary across
regions and countries, and their rationality and effectiveness are
critical to ensuring the sustainable use of water resources. In this
section, we assess the existing equity allocation mechanisms and
explore their strengths and weaknesses.

Traditional mechanisms for allocating water rights and benefits may
be based on fixed quotas or government directives, such as water
use targets according to administrative divisions. Such mechanisms
may suffer from over-exploitation of resources and inefficiency, and
fail to adequately take into account the actual needs and flexibility
of various stakeholders. On the other hand, market mechanisms
and trading systems have been used in some regions to guide the
efficient allocation of resources through price mechanisms. Such
mechanisms are able to reflect the scarcity of water resources and
the intensity of demand, but they may also lead to imbalances in
water use among different social groups and social equity issues.

At the same time, existing mechanisms for the distribution of
rights and benefits may be inadequate in taking into account non-
market values. The value of the ecological environment and the
protection of cultural heritage may not have been adequately taken
into account in traditional mechanisms, leading to the deterioration
of the resource environment and the decline of social stability.
In addition, stakeholder participation may be insufficient, and
the decision-making process lacks transparency and democracy,
making it difficult to truly represent the interests of all parties.

Simulation and Evaluation of Novel Equity Allocation
Strategies

In order to solve the problems of the existing equity allocation
mechanism, we may consider introducing new types of equity
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allocation strategies to better meet the needs of different
stakeholders. New types of strategies may include mechanisms
based on ecological compensation, multi-party decision-making
models, and equity trade-off mechanisms based on comprehensive
value assessment.

Mechanisms based on ecological compensation could consider
incorporating the maintenance of the ecological environment
into the distribution of rights and benefits, and incentivizing its
protection and restoration by providing economic compensation
to the ecological environment. This can be achieved through the
establishment of an ecological compensation fund, an ecological
services market, and so on. A multi-party decision-making model
can be realized through stakeholder participation, information
sharing and consultation to ensure that the opinions of all parties
are fully considered [11]. An equity trade-off mechanism based
on comprehensive value assessment can combine market and
non-market values, set weights for different interests and develop
a flexible equity allocation scheme.

To assess the effectiveness of new equity allocation strategies,
simulations and experiments can be conducted. By building a
system dynamics model or using computer simulation techniques,
we can simulate the impacts of different strategies on water
resource allocation and predict the resource supply and demand
relationships and socio-economic benefits under various scenarios.
This will help to assess the advantages and shortcomings of the
novel strategies under different conditions and provide scientific
decision support to the government and stakeholders.

Discussion and Analysis

Relationship Between Economic Valuation and Equity
Allocation

Economic valuation and allocation of rights and benefits are
closely related in water resources management, and they influence
and promote each other. The results of economic valuation provide
an important basis for the allocation of rights and benefits, and
help to determine more accurately the supply, demand and value
distribution of water resources. Through market and non-market
valuation, we can reveal the economic, social and environmental
significance of water resources and provide a fairer reference for
the rights of different stakeholders.

However, economic valuation cannot be used as the sole basis
for equity allocation alone. While market value can reflect the
supply and demand of resources, it may not fully reflect the
non-market value of resources, such as the protection of the
ecological environment and the transmission of cultural heritage.
Therefore, market and non-market values need to be considered
comprehensively in the allocation of rights and interests to ensure
a balance between different rights and interests.

Balancing Feasibility and Sustainability

In water resources management, the formulation of equity
allocation strategies needs to take into account both economic
feasibility and ecological and social sustainability. Economic
feasibility ensures rational utilization of resources, but if economic
efficiency is pursued too much, it may lead to overexploitation
of resources and environmental damage [12]. Sustainability, on
the other hand, emphasizes long-term development and requires
that current needs be met without compromising the rights and
interests of future generations.

In order to achieve a balance between feasibility and sustainability,
we need to formulate a multi-dimensional equity allocation strategy.

This includes taking ecological needs into account, establishing a
red line for ecological protection and ensuring the integrity of the
ecosystem. At the same time, we also need to take into account
the sustainable development of society, safeguard the basic needs
of the public and promote social stability. In formulating policies,
we need to give full consideration to the relationship between
different rights and interests and avoid conflicts and imbalances
in rights and interests.

Policy Recommendations and Prospects for Practical
Application

To address the issues of economic valuation of water resources
and equity allocation, we propose the following policy
recommendations:

First, data collection and research should be strengthened and
methods for assessing the economic value of water resources
should be continuously improved. Market value and non-market
value assessment should be combined to establish a comprehensive
assessment system that includes material value, environmental
value and social value. At the same time, emerging technical
means, such as remote sensing technology and big data analysis,
should be utilized to improve the accuracy and credibility of the
assessment.

Second, promote a multi-stakeholder model of decision-making.
Stakeholder participation can increase the legitimacy and
feasibility of policymaking and avoid information asymmetry
and one-dimensional decision-making. Governments, research
institutions, enterprises and civil society organizations should
actively collaborate in studying and formulating strategies for the
distribution of rights and interests to ensure that the rights and
interests of all parties are fully protected.

In addition, innovative equity allocation mechanisms are
encouraged. The traditional fixed quotas and market mechanisms
are no longer able to fully meet the needs of different regions and
contexts. New models such as mechanisms based on ecological
compensation and trading platforms for water resources rights
and interests can be explored to better balance different rights and
interests. In formulating new mechanisms, full consideration needs
to be given to the actual situation and the interests of all parties to
ensure the feasibility and sustainability of the new mechanisms.

Overall, the economic valuation of water resources and the
allocation of rights and benefits is a complex and challenging
issue. By balancing economic, ecological and social needs,
we can develop more scientific and equitable equity allocation
strategies to support the sustainable use and management of water
resources [13]. The future is in the hands of the government and
the public. In the future, we need to make continuous efforts
in policy formulation, technological innovation and win-win
cooperation to realize effective allocation of resources and
sustainable development of the society.

Conclusion

This study centers on the assessment of the economic value of
water resources and the distribution of rights and interests, aiming
to explore in depth how to accurately assess the economic value
of water resources and how to achieve a reasonable and fair
distribution of resource rights and interests among stakeholders.
Through the assessment of market and non-market values,
we reveal the multi-dimensional values of water resources in
economic, social and environmental aspects. At the same time,
we also evaluate the existing equity allocation mechanisms and
analyze their strengths and weaknesses. On this basis, we explore
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the possibility of a new type of equity allocation strategy to achieve
rational allocation and sustainable utilization of resources.

Key findings of this study include:

1. Water resources have important values in economic, social
and environmental terms. Economic valuation reveals the
importance of water resources in market transactions and
non-market environments through market value and non-
market value assessment methods. This multi-dimensional
value provides a basis for scientific management and rational
allocation of water resources.

2. There are certain problems with the existing mechanism
for allocating rights and interests. Traditional fixed quotas
and market mechanisms may be insufficient in considering
ecological and social needs, and may easily lead to over-
exploitation of resources and imbalance of rights and interests.
Therefore, a new type of equity allocation strategy needs to
be explored to better meet the needs of different stakeholders.

3. Feasibility and sustainability are key to equity allocation.
In formulating the equity allocation strategy, it is necessary
to balance the relationship between economic benefits and
ecological and social sustainability. The new equity allocation
strategy should take into account factors such as ecological
compensation, multi-party participation and comprehensive
value assessment, in order to realize the rational allocation
of resources and the sustainable development of society.

In summary, the economic valuation of water resources and the
allocation of rights and interests is a complex and critical field,
which is of great significance in realizing the rational allocation
and sustainable use of resources. Through continuous research
and practice, we can better understand the multidimensional value
of water resources, develop more scientific and fairer equity
allocation strategies, and provide strong support for realizing the
goal of sustainable development.
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