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A comprehensive study 
on non‑governmental actors 
in shaping grassland ecological 
compensation within legal 
frameworks
Ziqi Liu 1* & Jiyao Sun 2

Ecological compensation has emerged as a crucial institutional framework for managing the interplay 
between ecological preservation and economic development in China. This study focuses on the 
specific case of grassland ecological compensation to investigate the protection of rights and interests 
of non‑governmental subjects. By utilizing data derived from questionnaire responses, this study 
examines the legal rights, obligations, and responsibilities associated with grassland ecological 
compensation. Statistical techniques such as Z‑distribution, chi‑square test, and non‑parametric 
measures of correlation are employed to analyze the collected data, which are presented using 
tables and graphs. Furthermore, this research evaluates the current state of rights and interests 
of compensation subjects engaged in ecological compensation practices, aiming to enhance 
our comprehension and assessment of the extent to which the ecological compensation system 
safeguards the rights and interests of individuals. The findings show that a substantial number of 
respondents see current grassland ecological compensation methods in China as reasonable but 
insufficient, indicating a need for method diversification. There’s a clear preference for a shared 
responsibility model over government‑only funding, especially in regions with large grassland areas. 
This highlights the necessity for adaptable laws and a legal framework that accommodates diverse 
stakeholder needs. Additionally, the importance of clear property rights is emphasized for sustainable 
land use. The study suggests legislative reform towards a more equitable and effective approach 
to grassland conservation, providing valuable recommendations for refining and advancing the 
ecological compensation system.

Keywords Ecological compensation, Non-governmental entities, Environmental governance, Protection of 
rights and interests, Diversified development

Ecological compensation serves as an institutional  framework1–3 for managing the interplay between ecologi-
cal environment regulation and economic development. While originally imported from the  West4, it has now 
become essential for the construction of ecological civilization, green economic transformation, and moderniza-
tion of national governance in  China5,6. Over the years of development, ecological compensation has played a 
crucial role in poverty alleviation, rural revitalization, ecological equity maintenance, and promotion of economic 
and social development. However, the government’s monolithic model has posed limitations to ecological com-
pensation, leading to issues such as a single source of compensation funds, sluggish operational efficiency, and 
limited participation of compensation subjects.

The practice of ecological compensation encompasses a series of  activities7 within the ecological compensa-
tion system. It serves as both the starting point and the culmination of ecological compensation, reflecting the 
guidance and constraints of the system on ecological compensation practice, as well as the response of ecological 
compensation practice to institutional arrangements. Essentially, the practice involves ecological compensation 
subjects whose behaviors are influenced and compelled by the system, as well as driven by their pursuit of rights 
and interests. Consequently, different types of subjects, including individuals, enterprises, and NGOs, exhibit 
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diverse behaviors and express their rights and interests differently within ecological compensation practices. 
These differences arise from variations in status, organizational forms, and value objectives. Although the rights 
and interests of compensation subjects have gradually become standardized, democratized, and scientific, they 
have historically been underrepresented in ecological compensation mechanisms. Their behaviors have not 
been adequately represented, and the inclusion of compensation  subjects8,9 within the institutional framework 
of ecological compensation remains insufficient. Therefore, this study aims to present a comprehensive overview 
of the rights and interests of subjects involved in ecological compensation practices.

To start with, the current legal framework of ecological compensation in China should be introduced to 
identify current compensation gaps. The current legal framework of ecological compensation in China primarily 
revolves around the concept of “ecological civilization” and is governed by a set of laws and regulations aimed 
at promoting environmental protection and sustainable development. One of the key legal documents in this 
regard is the Environmental Protection Law of the People’s Republic of China, which emphasizes the principle 
of “polluter pays” and lays down the foundation for ecological compensation mechanisms. Additionally, China’s 
Forest Law and Grassland Law provide further provisions for the protection and restoration of ecosystems, con-
tributing to the framework for ecological  compensation10. Furthermore, recent initiatives such as the “Ecological 
Compensation Mechanism Implementation Plan” issued by the State Council in 2016 underscore the government’s 
commitment to establishing comprehensive mechanisms for ecological compensation  nationwide11. Notably, 
specific attention is given to the protection and restoration of grassland ecosystems, which are vital components of 
the country’s natural environment. The Grassland Law of the People’s Republic of China outlines measures for the 
conservation and sustainable management of grasslands, recognizing their importance for biodiversity, carbon 
sequestration, and pastoral  livelihoods12. To address degradation and promote restoration, various compensa-
tion mechanisms have been established, including subsidies for grassland protection, restoration projects, and 
payments for ecosystem services provided by pastoralists. These initiatives aim to incentivize sustainable land 
management practices, such as rotational grazing and reseeding, while also providing economic support to rural 
communities dependent on grassland resources. Furthermore, pilot programs and local regulations have been 
implemented in regions such as Inner Mongolia and Qinghai Province to tailor compensation schemes to the 
specific needs and challenges of grassland ecosystems. By integrating grassland ecosystem compensation into 
the broader legal framework for ecological conservation, China endeavors to ensure the long-term resilience 
and sustainability of its grassland landscapes.

These legal instruments provide the necessary framework for implementing ecological compensation prac-
tices, ensuring that entities responsible for environmental degradation bear the costs of restoration and conserva-
tion efforts. Nonetheless, the legal system falls short in fully taking account the right of compensation subjects.

Firstly, there’s a lack of comprehensive representation and inclusion of all relevant stakeholders, including 
local communities, indigenous peoples, and marginalized groups, in decision-making processes related to com-
pensation allocation and implementation. This exclusion can lead to disparities in the distribution of benefits 
and may exacerbate social  inequalities13. Secondly, while efforts have been made to standardize and democra-
tize the rights and interests of compensation subjects, significant gaps remain in ensuring equitable access to 
compensation mechanisms, particularly for vulnerable populations with limited resources or legal  knowledge4. 
Moreover, the scientific basis for determining compensation amounts and methodologies may be inadequate, 
leading to inconsistencies and uncertainties in assessing the true value of ecosystem services and the extent of 
environmental  damages14. Without robust scientific methodologies and data, there is a risk of undervaluing or 
overlooking the ecological contributions of compensation subjects, which can undermine the effectiveness of 
compensation schemes in achieving environmental objectives. Additionally, enforcement mechanisms and moni-
toring systems for compliance with compensation agreements are often weak or lacking, resulting in instances 
of non-compliance or inadequate implementation by compensation subjects. Overall, addressing these insuf-
ficiencies requires a holistic approach that prioritizes stakeholder engagement, equitable access to compensation 
mechanisms, improved scientific methodologies for valuation, and strengthened enforcement and monitoring 
systems to ensure accountability and effectiveness in ecological compensation practices.

In the case of China, the grassland ecosystem, which distributed across the north, northeast, Qinghai-Tibet, 
and south regions, not only interacts with other ecosystems but also holds significant economic and cultural 
value, particularly due to unique production methods and the presence of ethnic minorities. The author’s involve-
ment in the research project “Grassland ecological compensation legal system construction under the perspective 
of pastoral ecological civilization” provided ample first-hand data through research conducted in five provinces: 
Inner Mongolia Autonomous Region, Sichuan Province, Qinghai Province, Gansu Province, and Jilin Province. 
Through careful analysis and comprehensive summaries of this research data, a more objective portrayal of the 
current situation of compensation subjects’ rights and interests in the compensation practice can be presented.

Specifically, our exploration mainly considers the following research questions:

1. Does the level of support for the legalization of grassland ecological compensation vary among respondents 
from different occupational backgrounds?

2. Do compensation subjects within the study area perceive the methods of ecological compensation as reason-
able and effective in addressing the needs of grassland conservation?

3. How should funds for grassland ecological compensation be allocated, and is it appropriate for this to be the 
sole responsibility of the government?
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Theoretical framework
In the academic realm, the concept and content of ecosystem compensation are widely  debated15–20. Some schol-
ars argue for a government-led approach to diversified ecological compensation, with other subjects and the 
market playing subsidiary roles, while others advocate for a market-led approach with equal participation from 
the government and other subjects. Establishing an overall consensus is crucial before conducting research on 
specific issues, such as the protection of the rights of non-government  subjects21. Moreover, the study of “plu-
ralistic subjects” requires further exploration. Understanding how non-governmental participants can become 
key subjects in pluralistic ecological  compensation22,23 is a fundamental question that needs to be addressed. 
However, existing research predominantly focuses on the plurality of subjects without adequately investigat-
ing this core  issue24–27. Consequently, non-government subjects have been overlooked in the development of 
ecological compensation  pluralism8,9,21, and the variety of approaches and methods based on multiple subjects 
have struggled to escape the constraints of formalism. Furthermore, there is a scarcity of research from the 
perspective of rights and interests of compensation subjects in the realm of ecological compensation. Existing 
studies primarily concentrate on the phenomena and key issues of diversified ecological compensation, such as 
compensation subjects, methods, and sources, while neglecting the protection of participating subjects’ rights, 
particularly non-governmental subjects engaged in ecological compensation on an equal footing.

The emergence of research on non-governmental subjects in the field of public administration has been 
relatively recent, focusing on administrative aspects. Some  studies8,9 highlight the characteristics of non-govern-
ment subjects in terms of their service-oriented nature, non-power-based approach, decentralized nature, and 
organizational diversity.  Others6,21,28 emphasize the effectiveness of non-governmental participation in urban 
public crisis management through the establishment of crisis culture, dedicated crisis management bodies, and 
clarification of responsibilities, powers, and benefits of non-governmental subjects. Similarly, in the context of 
government land violations, studies analyze the theoretical basis for illegal actions by local governments and 
governance approaches based on different needs, behavioral motivations, and governance instruments. Addi-
tionally, in grassroots social  governance4,27,29, research explores the collaboration of multiple actors through co-
construction, co-management, and resource sharing. In the realm of carbon–neutral governance,  studies15,16,28,30,31 
address the power-rights imbalance between the government, enterprises, and the public, and propose a “trinity” 
governance approach encompassing government-led governance, enterprise responsibility, and active public 
participation. However, few studies have examined the legal system of ecological compensation or grassland 
ecological compensation. Existing research either focuses on compensation for factors other than grasslands 
or solely examines specific elements within the grassland compensation  policy7,32–34, such as the attainment of 
compensation targets or the reasonableness of compensation standards. Consequently, a national study that 
specifically addresses the status and construction of the grassland ecological compensation legal system is lacking.

To fill these research gap, this research will put the focus on grassland compensation subjects. To begin 
with, the theory of ecological compensation should be clarified. The concept is often traced back to the Coase 
 Theorem35, which underscores that ecological resources are a vital public good characterized by certain proper-
ties. The exploitation of these resources invariably results in externalities, necessitating mechanisms for compen-
sation and mitigation. Several scholars have contributed valuable insights into this field. Specifically, a study on 
Ecuador’s water trust funds, which aligns with the Chinese model’s embrace of market mechanisms, reinforces 
the assertion of diversification in compensation methods, emphasizing the role of innovative financing mecha-
nisms in bolstering ecological conservation  endeavors38. Muradian et al. (2010) offer a conceptual framework 
that converges with the Chinese model of relying on a coalition of government, market, and social organizations. 
Their reconciliatory approach between theory and practice illuminates the intricate dance of these diverse actors 
in effecting meaningful and sustainable ecological  compensation39. These works explore the complex interplay 
between economic and ecological systems and highlight the importance of equitable exchanges between these 
realms. Professor  Tacconi36, for example, defines ecological compensation as conditional payments made by 
beneficiaries for ecological services tailored to meet specific needs, which contributes a perspective that resonates 
with the Chinese discourse, redefining payments for environmental services to accommodate broader and more 
integrated applications. This redefinition aligns with China’s model of diversifying ecological compensation sub-
jects, encapsulating government, market, and societal forces in a cohesive framework. Despite varied perspectives 
on the concept, a common thread among scholars is the emphasis on exchanging material or economic benefits 
for ecological resources and services.

On the basis of the above-mentioned consensus, the research tendency and trend of ecological compensation 
models in academia has completed two changes from government-led compensation models, to market-led com-
pensation models, and finally to compensation models combining government and market. Besides, the theory 
of diversified models has begun to receive more and more attention and is gradually recognised and accepted. In 
practice, due to the diversity of ecological resources, countries often choose their own ecological compensation 
models according to their specific national conditions and needs. For example, trust funds and equity financing 
for ecological enterprises in the US, Ecuador and Costa Rica have formed more mature models and accumulated 
rich experience in actual operation. In general, the trend is to move from government-led to fully market-based 
development. The current choices of ecological compensation models in the world are as follows: In Japan, a 
government-led approach involves establishing a “forest environment preservation fund” funded by downstream 
water users to compensate those in upstream water catchment areas for safeguarding their water sources. Mean-
while, the United States follows a market-led model with wetland mitigation banks, where wetland credits are 
generated by restoring wetlands and sold to interested parties for development. France utilizes a quasi-market 
transaction model for ecological compensation agreements between downstream water farmers and upstream 
mineral water plants. Ecuador employs a combined government and market model through a water fund created 
by NGOs and government authorities to incentivize upper Pafon River farmers to protect their water sources. 
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Costa Rica adopts a public–private partnership model with a payment program for forest environmental services, 
while Zimbabwe implements a public–private partnership project in collaboration with rural self-governments 
and impoverished communities to safeguard ecosystems and wildlife. These diverse models demonstrate various 
approaches to ecological compensation worldwide.

The theory of diversified ecological compensation in China has been widely researched, and scholars have 
put forward its concept and framework from different perspectives, arguing that its essence lies in relying on 
multiple subjects to jointly implement multi-channel compensation and improve the efficiency of ecological 
 compensation37,38. The development model of diversified ecological compensation is mainly reflected in the 
diversification of the composition of subjects and compensation methods, with the composition of subjects 
focusing on the participation of government, market and social  organizations8,21,31,39, while the diversification 
of compensation methods mainly reflects the introduction of market  mechanisms28,40,41. The diversified forms of 
ecological compensation include water rights trading, emissions trading and eco-industry5,6, reflecting both the 
market mechanism and the role of government and social organizations. The practice and theoretical research 
of China’s diversified ecological compensation pursue the combination of government, market and social forces, 
but in practice, market mechanisms and social organisations are still not sufficiently involved, which is also the 
direction of  development22,29,42. In general, theoretical research on diversified ecological compensation in China 
is relatively rich, but practice is relatively backward, and needs to be explored in depth in terms of institutions, 
implementation paths and  cases30,31. For a clearer presentation, the framework for this research is presented in 
Fig. 1.

Method
Based on objective conditions and statistical principles, the research team chose to conduct a sample survey. 
Participant informed consent was obtained prior to conducting this study. The research protocol and procedures 
adhered to ethical guidelines and were approved by the ethics committee of of the School of Politics and Law, 
Northeast Normal University (Approval No. 201922). All methods in this study were performed in accordance 
with the relevant guidelines and regulations given by this committee. All participants were provided with detailed 
information about the study objectives, procedures, and potential risks or benefits involved. They were assured 
of their right to voluntary participation, the confidentiality of their responses, and the use of data solely for 
research purposes. By completing and returning the questionnaires or participating in face-to-face interviews, 
participants indicated their informed consent to be part of the study. No personal identifying information was 
collected to ensure anonymity and confidentiality. Participation in the research was voluntary, and participants 
had the right to withdraw from the study at any time without any adverse consequences.

In the sample survey, the selected provinces hold significance due to their large land areas and their inclu-
sion among the 13 key provinces implementing the “grassland subsidy” policy. These provinces span across the 
northeast, northwest, and south regions, offering broad regional representativeness. Specifically, Inner Mongolia 
Autonomous Region, Sichuan Province, Qinghai Province, Gansu Province, and Jilin Province rank among the 
top 10 provinces in China in terms of total grassland area or natural grassland area per capita. Moreover, Inner 
Mongolia Autonomous Region, Qinghai Province, and Gansu Province are key areas for implementing the sub-
sidy policy, with Inner Mongolia Autonomous Region ranking first in the country in terms of both total area and 
total subsidy amount. Qinghai Province ranks third in the country in terms of subsidy amount. Furthermore, 
the selected provinces and regions continue to serve as key experimental areas in the “new round of grassland 
subsidy policy” implemented in 2016. Geographically, the chosen provinces and regions cover the northeast, 
northwest, and south, providing a more representative coverage.

Figure 1.  Theoretical framework.
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Regarding the selection of survey respondents, the study focused on farmers, herdsmen, and grassroots grass-
land managers who are central to the grassland ecological compensation legal system and the implementation 
of the grassland compensation policy. This approach aimed to accurately reflect the understanding, opinions, 
suggestions, and evaluations of farmers, herdsmen, and grassroots grassland managers regarding the “grassland 
compensation” policy, as well as to capture public opinion trends related to the construction of the grassland 
ecological compensation legal system.

Ethics approval and consent to participate
The research protocol and procedures adhered to ethical guidelines and were approved by the ethics committee 
of of the School of Politics and Law, Northeast Normal University (Approval No. 201922).

Data and analysis
Questionnaire survey
This study scrutinizes six pivotal issues pertaining to grassland ecological compensation in China, includ-
ing: the degradation of family grass  pastures43; the legalization of grassland ecological  compensation44; the 
rationality of the compensation method; compensation distribution; the funding source of grassland ecological 
 compensation45; and relevant Institutional oversight.

There are 24 questions in the questionnaire (see Online Appendix I), 11 questions in the first part, including 
8 single-choice questions and 3 multiple-choice questions; 5 questions in the second part, including 4 single-
choice questions and 1 multiple-choice question; and 8 questions in the third part, all of which are single-choice 
questions. The questionnaire was designed through six processes: consultation with data users and potential 
respondents; reference to other questionnaires; drafting of questions; discussion and revision of the question-
naire; pre-placement and revision of the questionnaire; and finalisation. The main methods of analysis of the 
questionnaire were the estimation of the overall proportion through the sample using the Z distribution, the 
chi-square test in non-parametric testing methods, and non-parametric measures of correlation.

Considering the distribution format of this questionnaire, which was distributed along with the survey, as well 
as the language differences and education levels of the respondents (most of whom were herders), the question-
naire was designed with the principle of respecting ethnic diversity and asking for facts before asking for attitudes 
and intentions, and the Mongolian version of the questionnaire was translated for the areas where Mongolians 
live. In the basic information section of the questionnaire, respondents were asked about their age, education 
level, average annual household income, area of grass pasture and degree of degradation of grass pasture. These 
basic statistics will be combined with the specific questions on the Grassland Grant policy to draw conclusions.

To conduct the study, a total of 8 primary sampling sites, 12 secondary sampling sites, and 10 survey sites in 
cities, counties, and townships were established based on administrative districts. In total, 479 questionnaires 
were distributed, and 476 valid ones were collected for analysis. Out of the 476 collected questionnaires, 280 
were from farmers and herdsmen, accounting for 58.8% of the total, while 196 were from grassland managers, 
accounting for 41.2% (refer to Table 1).

Table 1.  Occupational composition of survey respondent.

Herders Grassland managers Total

Research area

 Inner Mongolia

  Headcount 134 137 271

  Percentage 49.4% 50.6% 100.0%

 Gansu

  Headcount 16 34 50

  Percentage 32.0% 68.0% 100.0%

 Qinghai

  Headcount 53 19 72

  Percentage 73.6% 26.4% 100.0%

 Jilin

  Headcount 23 6 29

  Percentage 79.3% 20.7% 100.0%

 Sichuan

  Headcount 54 0 54

  Percentage 100.0% 0.0% 100.0%

Total

 Headcount 280 196 476

 Percentage 58.8% 41.2% 100.0%
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Degradation of family grass pastures
According to the statistics of the returned questionnaires, 387 people filled in the degree of degradation of the 
family grass pasture, accounting for 81.3% of the total number of questionnaires. Only 38 people (8.0%) thought 
that the family grass pastures were not degraded, 146 (30.7%) thought that the family grass pastures were mildly 
degraded, 145 (30.5%) thought that the family grass pastures were moderately degraded, and 58 (12.2%) thought 
that the family grass pastures were severely degraded (see Table 2).

In general, the degradation of family grass pastures in China is quite common, mostly at the level of mild 
and moderate degradation, with severe degradation accounting for a small proportion. Based on a comparison 
of the degree of degradation of family grass pastures by province, 37% and 38% of family grass pastures in Inner 
Mongolia and Gansu Province respectively were mainly moderately degraded, while 63% and 69% of family grass 
pastures in Qinghai and Sichuan Provinces were mainly lightly degraded respectively. (See Fig. 2).

The legalization of grassland ecological compensation
In the first part of the questionnaire, questions 1 and 4 were statistically analysed using two methodologies: 
Z-distribution for sample estimation of the overall proportion and the chi-square test as a non-parametric test. 
This study used a sample of 476 respondents comprised of herders and grassland managers. The confidence 
interval for the overall proportion of each option was estimated, and the chi-square test was utilized to scrutinize 
the influence of factors such as occupation and education level on the inclination towards the legalization of 
grassland ecological compensation.

Regarding the legalisation of grassland ecological compensation, a considerable majority of the respondents 
(455 or 95.6%) favoured this notion, whereas a minimal portion of the sample (21 or 4.4%) objected to it.

We then explored if the attitude of support for the legalisation varies between respondents of different occu-
pations. Given the number of herders and grassland managers who favoured legalisation, the standard error of 
the proportion was calculated according to the formula given  by46, which was

Table 2.  Extent of degradation of household grass pastures of survey respondents.

Frequency (households) Percentage (%) Cumulative percentage

Severe degradation 58 12.2 12.2

Moderate degradation 145 30.5 42.6

Mild degeneration 146 30.7 73.3

Undegraded 38 8.0 81.3

Not filled 89 18.7 100.0

Total 476 100.0

Figure 2.  The extent of degradation of household grass pastures by study area.
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where Sp is the standard error of proportion (an estimate of the standard deviation of the sampling distribution 
of proportions). p is the proportion of the sample whose different occupational choices should be legalized 
options, 93.9% for herders and 98.0% for grassland managers (see Table 3). n is the total number of the sample, 
280 herders and 196 grassland managers, respectively, for a total of 476 people.

To investigated whether different occupations influence attitudes towards the legalization of grassland ecologi-
cal compensation, we conducted a chi-square test using IBM SPSS Statistics 25, involving a 2 × 2 cross-tabulation 
of respondents’ occupations and their stance on legalizing grassland ecological compensation. The null hypoth-
esis posited no difference in attitudes across occupations, while the research hypothesis suggested a variation. 
The chi-square test results were as follows: Pearson chi-square value (χ2) of 4.442, a degree of freedom  (df) of 
1, and a significance level (α) set at 0.05. The two-sided asymptotic significance (p-value) was 0.035. Given that 
the critical chi-square value at α = 0.05 and  df = 1 is 3.841, our test value of 4.442 exceeds this threshold, and 
the p-value of 0.035 is less than the significance level of 0.05. Thus, the null hypothesis is rejected, supporting 
the research hypothesis that occupation significantly influences attitudes towards the legalization of grassland 
ecological compensation.

For brevity, it’s important to mention that the data analysis section consistently employs the chi-square test to 
examine opinion differences across various occupations. Detailed procedures are omitted to conserve word count.

Exploring the most effective compensation method
We first explored whether grassland ecological compensation methods are reasonable in each research area. The 
results are as follows: 61% of the respondents believe that the current grassland ecological compensation method 
is basically reasonable, while 39% believe that it is not reasonable and should be diversified. This indicates that 
while most herders are satisfied with the current grassland ecological compensation method, a notable number 
of respondents express dissatisfaction. They critique the method’s homogeneity, primarily monetary in nature, 
and advocate for a more diversified approach to compensation.

To determine the most effective compensation method, we conducted a multiple-choice survey. Table 4 
categorizes the results by compensation methods. It reveals that monetary compensation was deemed most 
effective, with 357 respondents (75%) favoring it. Additionally, over 30% of respondents selected other forms of 
compensation. For a clearer understanding of these preferences across different study areas, we provide a visual 
representation in Fig. 3.

(1)Sp =

√

P(1− P)

N

Table 3.  Cross-tabulation of whether grassland ecological compensation should be legalised based on 
occupation.

Occupation

TotalHerders Grassland managers

Should it be legalised

 Yes

  Headcount 263 192 455

  Percentage 93.9% 98.0% 95.6%

 No

  Headcount 17 4 21

  Percentage 6.1% 2.0% 4.4%

Total 280 196 476

Table 4.  Statistics on “Which is the more effective way to compensate grassland ecology” (persons).

Options Inner Mongolia Sichuan Qinghai Gansu Jilin Total Percentage (%)

Monetary compensation 180 41 68 43 25 357 75.0

In-kind subsidies 98 9 25 7 6 145 30.5

Policy 111 10 23 17 11 172 36.1

Projects 103 10 31 18 12 174 36.6

Technical support 97 9 21 12 9 148 31.1

Industry support 115 8 29 26 10 188 39.5

Technical training 104 6 22 11 7 150 31.5
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Grassland ecological compensation distribution
On the question of how the grassland ecological compensation funds should be distributed, we present Table 5 
for a clear illustration of the research results. It reveals a preference for the one-time fixed amount distribution 
method, chosen by 253 respondents (53.2% of total responses). The periodic reward and punishment variable 
distribution method was selected by 223 respondents (46.8%). Breaking it down by occupation, 64.6% of herders 
favored the one-off fixed compensation, compared to 36.7% of grassland managers. Conversely, 35.4% of herders 
and 63.3% of grassland managers supported the variable periodic rewards and punishments. Overall, grassland 
managers tend to support periodic payments, while herders prefer one-off payments.

Funding source of grassland ecological compensation
In the survey on the source of grassland ecological compensation funds, 41.8% of respondents favored sole gov-
ernment responsibility, while 58.2% supported a combined contribution from the government, society, market, 
and individuals concerned. This suggests a recognition among most respondents, particularly herders, that 
government financing alone is inadequate for the substantial compensation demands in grassland pastoral areas. 
They acknowledge the need for diversified funding sources.

Figure 4 details the preferences for compensation fund sources across different research regions, highlighting 
variations influenced by each province’s unique grassland conditions and socio-economic development. Notably, 
respondents from Jilin and Sichuan showed higher support for the government bearing the cost alone, at 79% 
and 56%, respectively. This preference is linked to the specific business models in these regions. Here, enterprises 

Figure 3.  Statistics on the choice of “grassland ecological compensation methods” in each study area.

Table 5.  Cross tabulation of how occupational and grassland ecological compensation funds are disbursed.

How compensation funds are 
disbursed

TotalOne-off payment Periodic rewards

Occupation

 Herders

  Headcount 181 99 280

  Percentage 64.6% 35.4% 100.0%

 Grassland managers

  Headcount 72 124 196

  Percentage 36.7% 63.3% 100.0%

Total

 Headcount 253 223 476

 Percentage of total 53.2% 46.8% 100.0%
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involved in grassland protection often incur losses due to contractual issues when receiving compensation, 
which underpins the prevalent opinion favoring exclusive government responsibility for compensation funds.

Institutional oversight of grassland ecological compensation
We also explored whether a special body should be set up to regulate and supervise the issue of grassland ecologi-
cal compensation and relief, with the results presented in Table 6. The data is segmented into two occupational 
groups: herders and grassland managers. Among herders, a significant majority (86.4%, or 242 individuals) sup-
port the idea of a dedicated relief unit, while only 13.6% (38 individuals) oppose it. The support is even stronger 
among grassland managers, with 91.3% (179 individuals) in favor and a mere 8.7% (17 individuals) against. 
Overall, combining both groups, the table shows a clear consensus in favor of a specific relief sector, with 88.4% 
(421 individuals) supporting the proposal and only 11.6% (55 individuals) opposing it.

The data first highlights the current lack of adequate rights relief in grassland ecological compensation. This 
absence is significant, indicating that there is no specialized entity effectively addressing or restraining issues 
related to these rights. Besides, the data also underscores the urgency and necessity of focusing on rights relief 
within grassland ecological compensation. The strong support for a dedicated relief unit reflects a widespread 
recognition among both herders and grassland managers of the immediate need to address this issue. Conse-
quently, the findings suggest an urgent need to establish a comprehensive legal framework for grassland ecological 

Figure 4.  Statistics on the choice of “Where should grassland ecological compensation funds come from” by 
research region.

Table 6.  Cross tabulation of whether there should be a specific relief sector for occupational and grassland 
ecological compensation.

Whether there should 
be a dedicated relief 
unit

TotalShould Should not

Occupation

 Herders

  Headcount 242 38 280

  Percentage 86.4% 13.6% 100.0%

 Grassland managers

  Headcount 179 17 196

  Percentage 91.3% 8.7% 100.0%

Total

 Headcount 421 55 476

 Percentage of total 88.4% 11.6% 100.0%
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compensation. Such a system would not only ensure the protection and enforcement of compensation rights but 
also provide a structured approach to supervise and manage these rights effectively. This legal system would play 
a crucial role in addressing the current gaps and ensuring more equitable and effective management of grassland 
ecological resources and compensation.

Discussion
Ecological compensation is pivotal in balancing ecological preservation with economic growth, especially in 
China’s journey towards green economic transformation and modernized governance. However, the prevailing 
government-centric model faces challenges like a singular funding source, low efficiency in compensation, and 
limited stakeholder engagement. Policy analysis and case studies are key to understanding and improving these 
systems. China’s venture into diverse ecological compensation methods is relatively new, and its practical appli-
cation is still evolving. Compared to countries with more established practices, China has less experience and 
faces unique challenges and conditions. In the context of its socialist market economy, relying solely on market 
mechanisms for ecological compensation is inadequate. Instead, a comprehensive approach involving multiple 
stakeholders is crucial for the effective implementation of these systems.

The current study explores the role of non-governmental entities in multi-faceted ecological compensation, 
particularly focusing on the grassland ecological compensation legal system. This discussion emerges in the back-
drop of noticeable degradation of family grass pastures in China, with a preponderance of the degradation leaning 
towards mild to moderate, while severe degradation accounts for a minor  segment47. Considering the sample 
estimates, an overall percentage of 54.9–66.5% have expressed that the current approach to grassland ecological 
compensation in China is basically reasonable. Conversely, 33.5–45.1% view the current method as less than 
reasonable. This suggests a window of opportunity for diversification and improvement in the grassland ecologi-
cal compensation methodologies currently in place. The existing legislative mechanisms and laws appear to fall 
short in addressing the extent and intensity of grassland degradation. Considering that most of this degradation 
is mild to moderate, this signals an opportunity to intervene and halt this process through effective legislative 
reforms and  enforcement47. Besides, the legal system should consider these diverse perspectives when devis-
ing reforms, ensuring that the amended legislation reflects the sentiments and expectations of all stakeholders.

The chi-square test results have brought to light differences in opinions among different occupations regard-
ing the reasonable distribution of grassland ecological compensation funds. Herders and grassland managers 
significantly differ in their preferences; 64.6% of herders advocate for a one-time fixed amount of compensation, 
whereas 63.3% of grassland managers are inclined towards variable periodic rewards and punishments. These 
results accentuate the divergence in perceptions of the two groups towards the distribution of compensation 
funds. It seems that the present legal approach may not be accommodating these nuances adequately. As the law 
presently stands, there appears to be a one-size-fits-all strategy regarding compensation funds’ distribution. The 
law must be tailored to recognize and accommodate the different needs and preferences of various stakeholder 
groups.

An important aspect of this study is the assessment of who should bear the burden of the overall compensation 
funds. With 99% confidence, the estimates suggest that 36.0–47.7% of the respondents favour the government 
shouldering this burden independently, while 52.3–64.0% support the collective contribution from the govern-
ment, society, market, and relevant individuals. The implication here is two-fold. First, the financial responsibility 
of grassland ecological compensation, which solely rests upon the government currently, is not deemed adequate 
in fulfilling the extensive demand for compensation funds in grassland pastoral areas. Second, it signifies the 
varied preferences for sources of compensation funds in different provinces, owing to the distinct natural condi-
tions of grasslands and socio-economic development. In provinces Inner Mongolia and Qinghai, there’s higher 
support (63% and 71% respectively) for shared responsibility, due to the large per capita grassland area and the 
constraints of government funding when depending on grassland area for compensation. In contrast, provinces 
Jilin and Sichuan showed greater inclination towards the government’s independent responsibility for compen-
sation, with 79% and 56% respectively, reflecting the unique regional and business model  dynamics48.The fact 
that this shared responsibility approach is particularly favored in regions with large grassland areas per capita 
suggests the limitations of government funding alone. It is essential for the law to reflect the practical realities of 
resource availability and allocation. Hence, laws need to be flexible and adaptive, allowing for collaborative and 
diversified funding strategies where  necessary49.

Moreover, this research presents comprehensive field investigations and interviews on grassland ownership 
and ecological compensation in various regions in China. These findings parallel broader academic discourses 
concerning property rights and environmental policy, shedding light on the complex challenges that are encoun-
tered in practice. One key issue identified in the interview is the clarity of grassland ownership. For instance, the 
Grassland Supervision Bureau of Banner reveals that the tenure system has been implemented at the household 
level, leading to a general understanding of grassland tenure. Nevertheless, there are persistent issues with 
demarcating boundaries between different zones. This issue mirrors global concerns about property rights, spe-
cifically land rights. Clear and enforceable property rights have been advocated as a fundamental condition for 
efficient and sustainable land  use50. Thus, a potential policy implication could be to leverage technology, such as 
Geographic Information Systems (GIS), to accurately map and communicate grassland boundaries.

In the context of Gansu Province, the vastness and diversity of its grassland regions present considerable chal-
lenges in census-taking and rights confirmation.  Study51 stresses the importance of formalizing property rights 
to bring assets into the formal economy. A tailored, region-specific approach may be needed to clarify grassland 
ownership, considering the unique characteristics of each area, such as the Qinghai-Tibet Plateau, the western 
desert, and the Loess Plateau. A  study52 argued that a range of rights should be taken into account, including 
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exclusion and management, suggesting the need for legal measures that acknowledge and protect a diverse set 
of rights for different stakeholders.

As for grassland ecological compensation, the concerns raised by herders echo existing literature on environ-
mental compensation and justice. The current compensation rate, according to herders, inadequately addresses 
all costs associated with protecting the grassland. Further, the standardised compensation approach seems to 
exacerbate regional and household disparities, arguably leading to social inequality. As  studies53,54 have noted, 
environmental policies should not only address ecological concerns but also aim for equity and social justice. 
Thus, future policy revisions might need to reconsider compensation rates and the methodology for distributing 
compensation to address these concerns.

Conclusions
This research explored the support for the legalization of grassland ecological compensation across different 
occupational backgrounds, the perceived effectiveness of current ecological compensation methods, and the 
debate surrounding the allocation of compensation funds, including the role of non-governmental entities.

The findings reveal a significant portion of respondents believe the current methods of ecological compen-
sation are reasonable, yet a considerable number view them as insufficient, underscoring the urgent need for 
diversification and enhancement of compensation methodologies. Moreover, the differences in preferences for 
compensation distribution among herders and grassland managers highlight the necessity for a more nuanced 
legal framework that can accommodate varied stakeholder needs. In addition, this study indicates a strong pref-
erence for a shared responsibility model over the government solely bearing the burden of compensation funds. 
This preference is particularly pronounced in regions with extensive grassland areas, suggesting the limitations 
of government funding and the need for laws that are adaptable to the practical realities of resource allocation. 
Furthermore, the research underscores the importance of clear and enforceable property rights as a precondition 
for efficient and sustainable land use.

This study contributes significantly to the discourse on grassland ecological compensation in China, high-
lighting the complexity of the issue and the need for legislative reform. It calls for a more flexible and diversified 
approach to funding and emphasizes the importance of considering the varied preferences and realities of differ-
ent stakeholders. The study also points to the broader implications for property rights and environmental policy, 
suggesting a pathway towards more equitable and effective grassland conservation efforts.

Data availability
All data generated or analysed during this study are included in this article and its supplementary information 
files.
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