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Abstract: In order to curb the phenomenon of grassland degradation caused by human activity,
China has begun the exploration of grassland eco-compensation, setting an example for the ecological
protection of grasslands and sustainable use of resources around the world. At this stage, China has
invested more than 170 billion yuan in grassland eco-compensation, benefiting 12 million farmer and
herder households. The related research involves various perspectives, scopes, and methods, but
lacks systematic reviewing. This study reviews the relevant theoretical and practical research and
explores the connotations and effects of grassland eco-compensation in China. In general, the current
grassland eco-compensation in China is a large-scale ecological-economic institutional arrangement
with the following five characteristics: (1) the goals are to maintain the grassland ecosystem services
and increase the income of herder households; (2) the main bodies are governments and herder
households; (3) the main method is financial transfer payments; (4) the compensation standards
are based on the opportunity costs of the herder households’ responses as the lower limits and the
grassland ecosystem service values as the upper limits; and (5) it is a comprehensive compensation
system that requires legal, regulatory, technological support and long-term mechanisms. Since 2011,
driven by the grassland eco-compensation policy, the income levels of herder households in each
pilot area have generally increased, and the overall ecology of grasslands has slightly improved.
However, there are still some areas where overload is common. Additionally, there are regional
differences in the satisfaction degree of herder households, which is mainly affected by factors such
as family income, compensation cognition and family holding grassland scale. Our analysis shows
that the shortcomings of current theoretical research are mainly reflected in the low precision of
scientific compensation standards, the lack of a basis for differentiated standards, and the single
compensation method. The shortcoming of practical research is that most effect evaluations cannot
reflect the role of eco-compensation in it. This study suggests that future work should focus on the
response mechanism of herder households and the improvement of the compensation measures.
At the same time, the scope of research should be expanded, and we should learn from advanced
compensation experience in other fields.

Keywords: payment for ecosystem services; grassland eco-compensation; eco-compensation policies
in China

1. Introduction

With the deterioration of the natural ecosystem and the development of research on
ecosystem services, humans have gradually realized the important economic value of the
ecosystem services [1]. However, in the interaction between humans and nature, human
activities often lead to external effects on others [2]. For example, planting trees, watershed
management and soil remediation always produce positive externalities. Overgrazing,
excessive fertilization and untreated sewage discharge always produce negative external-
ities [3,4]. Without intervention, the protectors often terminate the protective behaviors,
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because it is difficult to obtain benefits from the positive externalities. Meanwhile, de-
stroyers benefit from not being punished by negative externalities, and thus tend to keep
destroying. For a long time, this lack of ecological justice has ultimately led to the overuse
of resources, which harms the interests of all [5]. In order to achieve sustainable supplies
of ecosystem services and internalize the externalities of the ecosystem services, many
countries have begun to explore eco-compensation [4].

In the second half of the 20th century, the concept of sustainable development grad-
ually reached a consensus in the international community. Some developed countries
have taken the lead in the exploration and practice of eco-compensation. Internationally, a
concept similar to eco-compensation is “payment for ecosystem services (PES)”. PES was
first widely practiced in forest vegetation restoration, and related research includes a legal
framework [6], transaction costs [7], case analysis [8] and so on. While it has produced
some eco-economic benefits in forestry systems, PES has gradually been introduced into
more and more other ecological conservation fields [9–12].

Eco-compensation research in China started relatively late. However, under the
national conditions of promoting the construction of ecological civilization, the Chinese
government attaches great importance to improving the eco-compensation mechanisms.
At present, China has formed an overall layout of eco-compensation that is dominated by
the government, with central financial transfer payments as the main source of funds, and
governments at all levels as the main body of implementation [13]. Additionally, it has
achieved remarkable results in various ecosystems [14–16], ecological function areas [17],
resource extraction areas [18] and agricultural planting areas [19,20].

As the world’s largest terrestrial ecosystem, grasslands account for about 37% of the
world’s non-glacial area [21] and 30–40% of China’s land area [22], and have important
ecological functions [23]. In recent years, grassland degradation has been widespread in
many countries [24–26], posing huge challenges to the sustainable provision of grassland
ecosystem services [27–29]. However, compared with forests, watersheds, farmland and
other fields, there are relatively few studies on grassland eco-compensation around the
world. In 2011, in order to restore the ecological function of grassland and promote the
sustainable development of livestock husbandry, China officially established the grassland
eco-compensation mechanism [30]. It has set a model for global grassland ecological
protection and has attracted the attention of many scholars [31,32]. Facing this new field,
this study aims to explore the connotation and effects of grassland eco-compensation in
China by reviewing the current research. Then, according to the results, we point out the
shortcomings of the current research and provide ideas for the future work.

2. Overview of Grassland Eco-Compensation in China

Grassland eco-compensation in China was first officially proposed at the executive
meeting of the State Council on 12 October 2010. The meeting pointed out that due to
long-term overgrazing and insufficient investments in grassland ecological protection,
China’s grasslands are seriously degraded. At the same time, due to the single employment
(livestock husbandry), the income growth of herder households is slow. Therefore, since
2011, the central government has paid a large amount of funds every year (over 170 billion
yuan by 2021) to implement grassland eco-compensation in China’s pilot pastoral areas.
The framework of grassland eco-compensation is that the government provides financial
support to herder households, encourages them to transform livestock husbandry, and
then reduces the grazing intensity of natural grasslands to restore ecological functions. The
core measure is to divide the natural grasslands in the pilot area into grazing prohibition
(GP) areas and grass–livestock balance (GLB) areas. GP areas are prohibited from grazing
or allow very little grazing in some areas, and the government provides subsidies for
the grassland contractors. As for GLB areas, the local management department gives
reasonable grazing limits according to the current situation of grassland resources. Then,
the government provides rewards to contractors who comply with the limits.
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Since a large number of the papers are presented in Chinese, this study briefly describes
the research overview of eco-compensation through the CNKI (China national knowledge
infrastructure) database. We set the topic as “Payments for (Grassland) Ecosystem Service
or (Grassland) Eco-Compensation or (Grassland) Ecological Protection Compensation or
(Grassland) Ecological Product Value Realization”. Journal sources include SCI, EI, CSCD
and CSSCI, and the papers sampled included those published up to 2021. In the end, a total
of 3902 research papers were retrieved (Figure 1). The results show that eco-compensation
research can be traced back to 1998, entered a rapid development stage from 2004 to 2009,
and then stabilized. Among these papers, 267 are related to grassland eco-compensation,
accounting for 6.84% of the total. They were first seen in 2005, and have remained relatively
stable in number since 2009.
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Therefore, although the Chinese government attaches great importance to grassland
eco-compensation, it is still relatively lacking in the eco-compensation research field as
a whole, and it is necessary to sort out the existing papers and provide ideas for sub-
sequent research. This study aims to explore the connotations and effects of grassland
eco-compensation in China. Section 3 summarizes the research progress of grassland
eco-compensation theory in China. Specifically, the concept of eco-compensation is first
obtained by comparing with PES, which is used internationally (Section 3.1). Then, com-
bined with the characteristics of grassland eco-compensation (Section 3.2), the connotations
of grassland eco-compensation in China are summarized (Section 3.3). Section 4 presents
the research progress in grassland eco-compensation practice in China. Specifically, the
connotations of eco-compensation are used to interpret the current China grassland eco-
compensation policy (Section 4.1), and then, combined with the evaluation research of the
policy in four aspects (Section 4.2), the effects of China’s grassland eco-compensation are
obtained (Section 4.3). Finally, according to the conclusion (Section 5) and the insufficiencies
of the current research (Sections 3.3 and 4.3), this study provides three important directions
for future work (Section 6).



Agriculture 2022, 12, 721 4 of 16

3. Progress in Theoretical Research on Grassland Eco-Compensation in China
3.1. The Connotation of Ecological Compensation in China

Eco-compensation in China is similar to the concept of PES widely used around the
world, but there are still some differences between the two [33,34]. For PES, although schol-
ars have not formed a unified understanding, many studies agree that PES is an effective
economic means to ensure the sustainable supply of ecosystem services [35–37]. It links the
private interests of landowners with the public benefits of conservation managements [38].
The basic framework of PES is to provide financial incentives for private landowners to
implement conservation measures that continue to provide critical ecosystem services
(e.g., climate regulation, nutrient cycling, water conservation, etc.) [39].

As for China’s eco-compensation, the widely accepted definition holds that “eco-
compensation is a public institutional arrangement that uses government and market
means to regulate the interests of ecological protection stakeholders. It aims to protect the
ecology and promote the harmonious development of humans and nature, and formulate
standards according to the value of ecosystem services, ecological protection costs, and
development opportunity costs” [13]. From this definition, both eco-compensation and
PES are processes that treat ecosystem services as commodities and are traded among
stakeholders. Additionally, the goals of both are to achieve the sustainable supply of
ecosystem services and protect the interests of suppliers [37]. However, the two are
not exactly equivalent. First, eco-compensation has a wider application range than PES.
PES is mainly about rewarding conservation behaviors of ecosystem services, but eco-
compensation also includes charging for behaviors that damage ecosystem services [40].
Secondly, PES emphasizes voluntariness and belongs to a typical incentive mechanism.
However, eco-compensation in China is often a strict public system arrangement. It is a
large-scale eco-economic project that is led, managed, and guided by governments [41]. We
take the grassland eco-compensation involved in this study as an example. Among the two
core measures, GLB is to reward the herder households who reach the reasonable grazing
limits, which is similar to PES. However, for GP, the regulation stipulates that grazing
is not allowed in the designated area, which has a certain degree of compulsion. This
distinction is based on China’s current national conditions and the special historical period
of ecological civilization construction. A certain degree of compulsion, on the one hand,
can help many residents in ecologically fragile areas with relatively low levels of education
realize the importance of ecological protection, and on the other hand can support them
to increase their income. In conclusion, although there are many similarities, China’s
eco-compensation has wider application scope and stricter policy measures than PES.

3.2. Research Progress of Grassland Eco-Compensation Theory in China

Referring to relevant definitions and research frameworks, the current theoretical
research on eco-compensation mainly includes five aspects: compensation goals, compen-
sation main bodies, compensation standards, compensation methods, and compensation
systems [34,42–44]. Therefore, this study will sort the research based on these five aspects.

3.2.1. Research on Compensation Goals

In recent decades, China’s grasslands have been severely degraded [45]. Human
activities, represented by overgrazing, are believed to be the dominant factor behind this
phenomenon [46,47]. Therefore, the restoration of grassland ecosystem services through
management has naturally become the basic goal of eco-compensation [48]. However,
herder households are one of the core stakeholders in grassland eco-compensation. To
solve the problem of negative externalities of grassland ecosystem services, it is necessary
to coordinate the relationship between herder households and grasslands. Therefore, some
scholars believe that improving the livelihood of herder households should also be one of
the goals of grassland eco-compensation [49]. On the other hand, according to the instruc-
tions of the central government and related documents, grassland eco-compensation should
consider ecological protection and income growth at the same time [30]. Compensation
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funds should be directed towards poverty-stricken areas and populations [50]. On the
whole, the goals of grassland eco-compensation should include the restoration of ecological
functions and increasing the income of herder households.

3.2.2. Research on Compensation Main Bodies

The main bodies of eco-compensation include the suppliers and buyers of ecosystem
services. Different land use patterns affect the provision of ecosystem services. Therefore, it
is generally believed that the potential provider of ecosystem services is the owner/user of
the land [51]. For grassland eco-compensation, the contributors to grassland protection, the
losers relating to grassland ecosystem destruction, and the builders of grassland ecological
industries are mainly herder households [48]. Therefore, herder households are undoubt-
edly the providers of grassland ecosystem services. As for the buyers of ecosystem services,
these can be either a clear ecosystem service user or a third-party (such as the government)
ecosystem service user [51]. However, studies have shown that government compensation
is more effective than user compensation as the scope of compensation expands [52,53].
Therefore, for grassland eco-compensation in China, having the government as the buyer
of ecosystem services is a better choice [54]. In summary, the main bodies of grassland
eco-compensation in China are the government and herder households.

3.2.3. Research on Compensation Standards

Compensation standards are one of the core contents of eco-compensation. China
is rich in grassland resources, and various types face different degrees of degradation.
Scholars have chosen different pilot pastoral areas to study grassland eco-compensation
standards (Table 1).

Table 1. Summary table of studies on grassland eco-compensation standards in China.

Management Measure Scholar Research Area Calculation Method Theoretical Standard
(Yuan/ha)

Grazing prohibition

Qi et al. [55] Xilin Gol,
Inner Mongolia Willingness to be paid 270

Hu et al. [56]
3 counties including

Siziwang Banner,
Inner Mongolia

Opportunity cost 123.15

Wei and Zong [57] Maqu County, Gansu minimum data 1751.7

Yang et al. [58] Xilin Gol,
Inner Mongolia Willingness to be paid 85.95

Gong et al. [59] Inner Mongolia
Autonomous Region Opportunity cost 713.25

Grass-livestock balance

Qi et al. [55] Xilin Gol,
Inner Mongolia Willingness to be paid 135

Wei and Qi [60] Maqu County, Gansu Opportunity cost 330
Wei and Qi [61] Maqu County, Gansu Willingness to be paid 189.15

Zhou et al. [62] 5 counties including
Shanshan, Xinjiang Willingness to be paid 130.5

Among the calculation methods, the willingness to be paid method allows the house-
holds to personally assess the impacts of the eco-compensation measures on the original
production methods, and then gives the expected compensation standards. The oppor-
tunity cost method involves calculating the economic losses of the households due to
the response to eco-compensation measures through the researchers’ surveys, which are
mainly the livestock income that should have been generated by livestock reduction. The
minimum data method first specifies the target ecosystem service values to be restored,
and then calculates the required compensation standards. There are pros and cons to each
of these methods, but generally, algorithms that consider the value of ecosystem services
will receive higher theoretical compensation standards. The theoretical compensation stan-
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dards obtained through the willingness to pay method or the opportunity cost method are
relatively low. Accordingly, the task force on eco-compensation mechanisms and policies
suggests that the basic criterion for determining the eco-compensation standard should be
lower than the ecosystem service values and higher than or equal to the opportunity costs
and restoration costs [5].

3.2.4. Research on Compensation Methods

Compensation methods determine the efficiency of compensation, which can be
divided into financial compensation and industrial compensation [19,63]. Financial com-
pensation is a way to directly provide subsidies for herder households and encourage
them to transform traditional livestock husbandry. However, such compensation’s effect is
always inefficient, because it is difficult for herder households to spontaneously change
the current production status without the support of training, supervision, equipment,
etc. [64,65]. Industrial compensation is currently in the exploratory stage, and its purpose
is to help herder households get rid of their dependence on traditional livestock husbandry.
The government can help them to upgrade their industries or obtain alternative incomes by
providing policies, technologies, and equipment [44]. This is conducive to fundamentally
solving the problem, but it is obviously more difficult than financial compensation.

However, no matter what compensation method is ultimately chosen, financial com-
pensation in the short term is inevitable. There are two ways to allocate funds for grassland
eco-compensation, namely the quota based on the grassland scale of the households or the
quota based on household population [66]. Both ways have their pros and cons. A quota
based on the grassland scale can better reflect the ecosystem service values and opportunity
cost provided by herder households, but it is easy to widen the income gap between house-
holds [31]. A quota based on the household population will be relatively balanced, but it
ignores opportunity costs [66]. At present, a fund allocation method that is both balanced
and can reflect the opportunity costs of households is still being explored [67].

3.2.5. Research on Compensation Systems

A complete compensation system is a necessary condition to ensure the progress of
grassland eco-compensation [68]. After sorting out previous studies, China’s grassland
eco-compensation system should include the following important contents. The first is the
legal system. With the continuous development of compensation, existing laws and regula-
tions should also keep pace with the times to form a legal system that can cover the entire
process of grassland eco-compensation [69]. The second is a strong supervision system.
Without strict supervision measures, the implementation efficiency of grassland eco- com-
pensation is likely to be low, and it is difficult to achieve the desired effects [70]. The third
is strong scientific and technological support. The transformation of production methods
has greatly increased the requirements for production technology. Herder households need
more production training to adapt to such transformation [71]. The fourth is a long-term
mechanism. Fundamentally curbing overload cannot be achieved in a short period of time,
and requires a long-term compensation mechanism to continue to advance [71].

3.3. Summary and Analysis of Theoretical Research

Combined with relevant conclusions, we can conclude that the current grassland
eco-compensation in China is a large-scale ecological-economic institutional arrangement
with the following five characteristics: (1) the goals are to maintain the grassland ecosystem
services and increase the income of herder households; (2) the main bodies are governments
and herder households; (3) the main method is financial transfer payments; (4) the compen-
sation standards are based on the opportunity costs of the herder households’ responses
as the lower limits and the grassland ecosystem service values as the upper limits; and (5)
it is a comprehensive compensation system that requires legal, regulatory, technological
support and long-term mechanisms.
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Although a lot of progress has been made in the research on grassland eco-compensation
in China, there are still some aspects to be improved. According to the framework of the
compensation, the government provides financial support to herder households, encour-
ages them to transform livestock husbandry, and then reduces the grazing intensity of
natural grasslands to restore ecological functions. We can divide such a mechanism into two
processes, namely the compensation process of the government (government–household)
and the response process of herder households (household–grassland).

The current research on the government compensation process has covered the five
basic aspects. Among them, the determination of compensation goals, the identification
of the main compensation bodies and the needs of compensation systems have almost
reached a consensus between scholars. However, the research on compensation standards
and compensation methods is still weak. As one of the core issues of the eco-compensation
mechanism, the current research on compensation standards only provides a reasonable
compensation range (more than or equal to the opportunity costs and less than the ecosys-
tem service values) through different calculation methods. However, such a large range is
not enough to be a scientific basis for guiding practice. The final scientific standards should
be precise. In addition, due to the large area of pastoral areas in China, there are many
differences between nature and social status. It is necessary for governments at all levels
to formulate differentiated compensation standards according to regional characteristics.
However, the current research is not enough to meet such a requirement. After the com-
pensation standards are clarified, multiple compensation methods are also essential. If a
single government compensation method is maintained for a long time, it will inevitably
bring a huge burden to the government’s finances. Finding how to give full play to the
advantages of the market is an important basis for realizing the long-term mechanisms
of grassland eco-compensation, but this cannot be supported by the current research on
compensation methods.

As for the response process of herder households, there are very few related studies.
Some scholars found that when many herder households in pilot areas received compen-
sation and did not reduce livestock as required, they often attributed the reason to the
lack of a supervision system [64,65]. We agree that strong supervision will certainly help
herder households to reduce livestock and improve compensation efficiency. However,
achieving full supervision in the 255 million ha pilot area would mean significant costs.
In addition, current research cannot guarantee whether the long-term strict supervision
will bring about other social and economic problems. Therefore, it is necessary to explore a
rational method for motivating households to respond to compensation.

4. Research Progress on Grassland Eco-Compensation Practice
4.1. Status of Compensation Policy

China’s grassland eco-compensation is promoted by the policy of subsidies and re-
wards for grassland ecological protection (PSRGEP), officially launched in 2011 (Figure 2).
Currently, about 255 million hectares of natural grassland in 13 pilot provinces/autonomous
regions are divided into GP areas and GLB areas. The unified standard given by the central
government is a GP subsidy of 112.5 yuan/ha and a GLP reward of 37.5 yuan/ha. However,
in the process of implementation, the government also encourages each pilot area to make
appropriate adjustments from these unified standards according to local circumstances.
In addition, in order to promote the transformation and development of livestock hus-
bandry, the government also provides subsidies for planting grass, optimizing species, and
updating production materials for households in the pilot areas.

4.2. Resrearch of Compensation Effects

China’s PSRGEP has been implemented for more than 11 years. Scholars chose differ-
ent perspectives to evaluate the compensation effects, mainly focusing on the following four
aspects: changes in household income, changes in grassland ecology, effect of households’
reduction in livestock, and degree of households’ satisfaction. We have reviewed typical
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effect evaluation studies. In order to visualize the results, the evaluation result grades were
set according to the conclusions of the studies (Table 2).
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Table 2. Grading criteria for compensation effects.

Indicator Good Moderate Poor

Income change Average income increases of
more than 10%

Average income changes less
than 10%

Average income decreases of
more than 10%

Ecological improvement Evaluation results are positive
and significant

Evaluation results are
not significant

Evaluation results are
negatively significant

Livestock reduction Average reduction in livestock
by more than 10%

Average stocking rates vary
by less than 10%

Average increase in livestock
by more than 10%

Satisfaction level Satisfied with more than 60%
of households

Satisfied households
between 40–60%

Satisfied with less than 40%
of households

Since 2011, the Chinese government has invested more than 170 billion yuan in the
grassland eco-compensation mechanism, benefiting more than 12 million farmer and herder
households, and rehabilitating 255 million hectares of grasslands [72]. Overall, China’s
grassland eco-compensation has achieved remarkable results [73] (Table 3). First, through
the method of financial compensation, grassland eco-compensation has directly and ef-
fectively improved the income level of herder households [74,75]. Additionally, there is
a positive correlation between the extent of the improvement and the amount of com-
pensation funds [65]. As for the ecological changes to grassland, in the past 10 years,
scholars have shown the overall improvement of grassland ecology in China through
various indicators such as the NDVI index, grassland comprehensive vegetation coverage,
theoretical stocking capacity calculated by remote sensing technology and grassland moni-
toring data [76,77]. However, the effect is relatively slight [78]. Therefore, the grassland
eco-compensation mechanism has positively achieved the two main compensation goals
overall. Of course, there are also some areas at the micro level that have negative income or
ecological effects [77,79].

As for the livestock reduction and satisfaction level of herder households, although
they do not directly feedback the goals of compensation, they also affect the efficiency
and effects of eco-compensation. Many households in the pilot areas have a long-term
dependence on traditional livestock husbandry. Therefore, compared with the change
in income, the current effect of reducing livestock is not obvious [64,65,80]. Finally, the
satisfaction degree of the households to grassland eco-compensation varies in different
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regions. The influencing factors mainly include family income, policy cognition, family
grassland scale and so on [81,82].

Table 3. Results of PSRGEP effect evaluations.

Indicator Scholars Research Area Grade

Income change
Yin [74] Urat Back Banner, Inner Mongolia Good

Zhang et al. [83] Xinjiang Autonomous Region Good
Liu and Zhang [79] 4 cities including Ordos, Inner Mongolia Good

Ecological
improvement

Liu et al. [76] 54 counties, Inner Mongolia Good
Hou et al. [78] All pilots in China Good

Liu [77] 73 counties, Inner Mongolia Moderate

Livestock
reduction

Gao et al. [65] 70 villages, Inner Mongolia Moderate
Yin et al. [32] 15 counties including New Barag Left Banner, Inner Mongolia Poor

Zhang et al. [84] 8 counties including Siziwang Banner, Inner Mongolia Good

Satisfaction level
Li et al. [85] Siziwang Banner, Inner Mongolia Moderate

Yang et al. [82] 6 counties including Tianzhu, Gansu Good
Hu et al. [86] 3 counties including Siziwang Banner, Inner Mongolia Moderate

4.3. Summary and Analysis of Practical Research

China’s PSRGEP is a practice closely integrated with grassland eco-compensation
theory. Because of the huge investment, wide coverage and large number of beneficiaries,
scholars pay great attention to its effects. Current studies accurately reflect the status of
PSRGEP in pilot areas in China. The results show that with the background of PSRGEP,
the income of herder households increased significantly and the grassland ecology slightly
improved. It is difficult to fundamentally curb the phenomenon of overgrazing, and there
are regional differences in the degree of satisfaction of herder households with the policy.

However, the status is not a real effect. Taking grassland ecological improvement
as an example, on the one hand, the analysis of the status cannot reflect the efficiency
of compensation. The current study suggests that the grassland ecological quality has
slightly improved after compensation—for example, the increase in grassland vegetation
coverage obtained through the NDVI index measured by remote sensing and the increase
in theoretical stocking capacity obtained through grassland biomass monitoring [76–78].
However, no study can draw definite conclusions: is this improvement enough to match
the financial investment of more than 170 billion yuan? Is the current level of compensation
the most appropriate? Regrettably, current research cannot link compensation measures
and compensation effects well. On the other hand, the analysis of status cannot highlight
the role of compensation. Scholars always only use eco-compensation as a time boundary
for comparison when evaluating grassland ecological improvement. Such results are
caused by both natural and human factors. For example, the impact of climate change
on ecosystems cannot be ignored. So how do we strip away other factors and focus on
the real effect of eco-compensation? There are few relevant studies. Likewise, grassland
eco-compensation significantly increases the income of herder households. However, it
is worth noting that what the government provides for GP and GLB is compensation, not
donations. The income increases of herder households due to grassland eco-compensation
should be reflected in sustainable industrial transformation and upgrading. However, the
existing studies rarely integrate the change in income with the actual production. If the
households just received the compensation funds and did not respond to the compensation,
such an increase in income would not be sustainable and cannot reflect the real effects of
eco-compensation. Therefore, it is difficult to reflect the role of eco-compensation in the
current effect evaluations.

5. Conclusion and Discussion

In summary, this study sorts the relevant theoretical and practical research in recent
years, explains the connotations of grassland eco-compensation in China from five aspects,
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and then evaluates the effects from four perspectives. The results show that the current
grassland eco-compensation in China is a large-scale ecological-economic institutional
arrangement with the following five characteristics: (1) The goals are to maintain the
grassland ecosystem services and increase the income of herder households; (2) the main
bodies are governments and herder households; (3) the main method is financial transfer
payments; (4) the compensation standards are based on the opportunity costs of the herder
households’ responses as the lower limits and the grassland ecosystem service values as
the upper limits; and (5) it is a comprehensive compensation system that requires legal,
regulatory, technological support and long-term mechanisms. Since 2011, driven by the
PSRGEP, the income levels of herder households in each pilot area have generally increased,
and the overall ecology of grassland has been slightly improved. However, there are still
some areas where overload is common. Additionally, there are regional differences in
the satisfaction degree of herder households, which is mainly affected by factors such
as family income, compensation cognition and family grassland scale. In general, the
shortcomings of current theoretical research are mainly reflected in the low precision of
scientific compensation standards, the lack of a basis for differentiated standards, and the
single compensation method. The shortcoming of practical research is that most effect
evaluations cannot reflect the role of eco-compensation in it.

In December 2021, China officially started the third round of its grassland eco-compensation
policy. At the important beginning stage of the third round, this study can provide a ref-
erence for policymakers to comprehensively review China’s grassland eco-compensation
mechanism in the first two rounds.

As for the academic contribution of this research, it mainly includes the following two
aspects: the first is providing supplements for the field of eco-compensation. Grassland is
the largest terrestrial ecosystem, but it is relatively lacking in the field of eco-compensation
research. This study sorts the theory and practice of grassland eco-compensation in China,
and points out the insufficiency of the current research, so as to provide directions for the
improvement of grassland eco-compensation research system. The second is setting out
a model for grassland ecological protection. Grassland degradation is occurring in many
regions of the world. The exploration of grassland eco-compensation in China can provide
a reference for global grassland ecological protection.

6. Future work

Combined with the current research status and the problems in the compensation
process, we suggest that future research on grassland eco-compensation theory and practice
could focus on the following aspects:

1. Research on the response mechanism of herder households

The response of herder households is the core link of grassland eco-compensation
in China, which determines the efficiency and effect of compensation to a large extent.
Whether it is the problem of overgrazing being difficult to solve, or the compensation
effect being difficult to describe, the key reason is that the response mechanism of herder
households is still unclear. We believe that this mechanism can be divided into three steps.
First, how do the households respond? Current research is almost exclusively concerned
with livestock reduction. However, in fact, herder households have various forms of
response compensation, such as the optimization of livestock structure, the optimization of
livestock breeds, land transfer, and the development of grass growing industry [30]. These
forms are also advocated by PSRGEP, which are beneficial to grassland ecological protection
and worth attention from scholars. Second: what factors influence the response of the herder
households? The response of herder households to eco-compensation is a complex process
that may involve many theories such as livelihood strategies and planned behaviors. Taking
livelihood strategies as an example, according to the sustainable livelihood framework,
the factors affecting the response strategies (such as livestock reduction) of farmers may
not be limited to public policies, but may also include other direct and indirect factors
such as the vulnerable environment [87], livelihood assets [88], and other institutional
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changes [89]. Finding out the influencing factors or processes affecting livestock reduction
by herder households may help to improve the supporting policies and achieve a more
ideal compensation effect. Finally, the livelihood and ecological effects of the households’
response are important. Compensation has changed the production and living conditions of
the herder households. To study the resulting livelihood and ecological effects is to evaluate
the compensation effect from the perspective of compensation mechanism, which obviously
highlights the role of eco-compensation more than the current evaluation results [90].
Macroscopically, pastoral areas not included in the compensation pilots can be used as the
reference group for adjacent compensation pilots. Microscopically, the herder households
who did not respond to the compensation in the same pilot area can be the reference group
for the households who responded to the compensation. Such a series of studies will help
us to better improve the compensation theory and examine the effects of compensation.
In addition, the existing ecological effect research only focuses on the grassland resources
itself. However, other ecological effects brought about by compensation management are
also worthy of attention, such as the impacts on the soil environment and the impacts on
carbon emissions from livestock husbandry.

2. Improvement of the compensation measures

Compensation standards and compensation methods are the core contents of eco-
compensation measures [91,92]. The current calculation methods of compensation stan-
dards include the willingness to pay method, the opportunity cost method, and the ecologi-
cal service accounting method, which correspond to the relevant theories of psychology,
economics and ecology. The results obtained by a single theory are very different and
have obvious limitations. Therefore, we suggest that future research should try to combine
multidisciplinary theories to form a unified comprehensive accounting system. The system
should consider the existing mature theories as well as the government’s financial ability
to pay, the livelihood status of the herder households, the ecological status, and other
restrictive factors. Performing this work not only helps to improve the scientific quality of
theoretical standards, but also enhances the comparability between regions and provides a
basis for differential compensation. For the compensation methods, it is difficult to form
a stable long-term mechanism with a single government compensation. Future research
could focus on market compensation mechanisms, which can include the following three
aspects: first, research on the confirmation and registration of grassland resources, specifi-
cally how to establish clear ownership of grassland and improve the property rights system
of grassland assets to provide conditions for the establishment of the market mechanism;
second, research on market-based financing methods, exploring the feasibility green stocks
and insurance products based on grassland ecological functions; and third, research on
industries with grassland characteristics, exploring the grassland ecological industry chain
financial model and the livestock husbandry franchise management system.

3. Expand the scope of research and learn from successful experiences

At present, there are 13 pilot provinces for grassland eco-compensation in China, but
the research area selected by scholars are mainly concentrated in Inner Mongolia, Gansu and
Ningxia, relatively few in Xinjiang and Tibet, and almost none in other provinces. Here, we
suggest that the scope of research should be expanded. On the one hand, different regions
may expose different problems in the compensation process, and exploring more pilots can
be an easy way to discover details that have been overlooked in theoretical research. On the
other hand, when the research scope is expanded to a certain level, it helps to enhance the
comparability between regions with similar background conditions. Researchers can select
successful cases to provide a model for guiding compensation practices in other regions. In
addition, China’s grassland eco-compensation started in 2011 and is still in the stage of ex-
ploration and development. However, eco-compensation in other areas can be traced back
to the 1990s or even earlier. Future research should try to combine eco-compensation expe-
rience in other fields with grassland research. For example, forest ecological compensation
has practical experience in several major projects [93–95]. Watershed eco-compensation has
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cooperation experience between different regions [96–98]. Marine eco-compensation has
legislative experience [99,100]. Farmland ecological compensation has good effect evalua-
tion experience [101–103]. Furthermore, there is also international experience in specialized
payments for various ecosystem services, such as biodiversity conservation [104,105], water
provision [106], carbon dioxide fixation [107]. Absorbing these advanced experiences will
accelerate the improvement of grassland eco-compensation in China.
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