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Abstract: This paper uses a questionnaire and interviews from households in ethnic minority areas of
the Jianchuan County (Dali Bai Autonomous Prefecture) and Pingbian County (Honghe Hani and Yi
Autonomous Prefecture) in Yunnan Province to explore the willingness of foresters to manage forests.
Using the Sustainable Livelihoods Analysis framework, we select three indicators including the
variables of individual social economic attributes, the cognition and experience of forest landowners,
and policy guidance. We use a binary logistic regression model to analyze the factors affecting
the willingness of foresters to participate in forest management. Through the above analysis, we
found the following: (1) Forest landowners’ willingness to engage in forest management in ethnic
minority regions is relatively high, at 71.98%. (2) Variables of individual social economic attributes
have the most significant degree of influence on the willingness to engage in forest management.
(3) Standard of living and the woodland area have a significant positive effect on forest land manage-
ment intentions, while education level, whether they are compensated by public welfare forests, and
whether they have participated in the project of returning farmland to forest and grassland have a
significant negative effect on management intentions. (4) There are significant differences between
forest landowners’ willingness to engage in forest management and the influencing factors between
minority regions and non-minority regions.

Keywords: forest landowner; management willingness; forest ecological products; ethnic minority
areas; Sustainable Livelihoods Analysis framework

1. Introduction

The relationship between economic development and ecological protection has always
been a key issue of global concern [1]. With the increasing severity of global climate change
and biodiversity loss, researchers are currently exploring which is the best solution to alle-
viate the contradiction between economic development and ecological conservation [1-3].
Forest resources, as the main body of terrestrial ecosystems, are the most important ecologi-
cal foundation for the survival and development of human society. Additionally, they play
an irreplaceable role in maintaining the global ecological balance, guaranteeing ecological
security and improving human living environments [4]. In recent years, the conservation
and development of global forest resources have received increasingly widespread atten-
tion from international organizations, national governments and the public. In response to
the impact and challenges of a series of global problems, attaching importance to forests
and protecting ecology have achieved the broad consensus of the international community
and become the national strategies of various countries. As an important carrier of the
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protection of forest resources and the development of the forestry industry, the use of forest
land plays an important role in alleviating the contradiction between ecological protection
and economic development. On the one hand, forest land, as an important part of forest
resources, is an important basis for ecological environment quality and carrying capacity.
It is also an important foundation for forest existence and ecological restoration [5]. On
the other hand, forest land, as an important production factor for the development of
the forestry industry, represents important natural capital needed to promote farmers’
income [6]. Simultaneously, as the main players in forest land management and utiliza-
tion, forest landowners play an important role in the protection and utilization of forest
resources, and their management intentions and behaviors will affect the protection of
forest resources and the development of the forestry industry. Therefore, foreign scholars
have gradually started to focus on the willingness of forest landowners to engage in [7-10],
and their behavior [11-14] towards, forest management. Price (1997) concluded that factors
such as forest land resource endowment and individual farmers’ characteristics have a
certain degree of influence on the transformation of management behavior and willingness
through the efficiency of forestry production in the UK [15]. Viitale (1998) found that
reducing the input to public benefit forests can appropriately change the generally low tech-
nical efficiency of production [16]. Denis J (2011) suggested the importance of policies for
developing forestry [17], and Thant (2011) studied the role and influence of the willingness
and behavior of 200 households in Myanmar to achieve sustainable forestry [18]. Through
a study of selected African American forest landowners in the southern US, Goyke (2019)
found that professional advice had the greatest degree of influence on forest landowners’
participation in forest management behavior [19]. Jang-Hwan Jo et al. (2019) conducted
a statistical analysis based on panel data from sustainable forest land management insti-
tutions in Korea and found that a number of elements related to the livelihood strategy
level influence farm household forestry income to varying degrees, and thus also affects
the willingness to engage in forest management and the sustainability of forestry [20].
Collective forests are China’s important ecological barrier and the supply base of
forest products. They can ensure national timber and food security, cope with climate
change, and consolidate and improve the results of poverty alleviation. In order to take
full advantage of the role of forest resources in ecological security and food security, and to
effectively stimulate the enthusiasm of forest landowners to engage in forest management,
the General Office of the CPC Central Committee and the State Council in China issued
the “Opinions on Comprehensively Promoting the Reform of Collective Forest Rights
System”. The “Opinions” determined the foresters’ rights to use and engage in forest
management and their ownership of forest trees, and foresters gained the autonomy to
engage in forest management. Through the collective forest reform, the cultivation of
collective forest resources has been strengthened, and the forest stock of collective forests
nationwide has increased by nearly 2.4 billion cubic meters compared with that before
the forest reform. The transfer of collective forest rights has been steadily promoted, and
the number of new business entities reached 294,300, operating more than 18.667 million
hectares of forest land [21]. In recent years, although the reform of the collective forest
rights system has achieved good results, the productivity of collective forest land has not
yet been fully achieved, the comprehensive benefits and operational efficiency of collective
forests [22] are still not high, and the economic income from forestry for forest landowners
is relatively small [23]. The enthusiasm of forest landowners and social capital to engage
in forest management is not high, so how to pass the “last kilometer” to realize ecological
beauty and the wealth of the people has become an urgent problem. At the same time,
with the continuous promotion of the reform of the collective forest rights system, the
willingness of forest landowners to engage in forest management has become the focus
of academic research in the process of understanding the role of forest landowners. With
the development of modern forestry, forest landowners” management of forest land has
developed from decentralization and diversification to centralization and unification [24,25],
and joint-family and moderate-scale operations can counteract the shortcomings of single-
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family and decentralized operations in terms of technology, efficiency, and costs [26-30]. In
addition, domestic scholars have found that there is often a gap between the willingness
and behavior of forest landowners to engage in forest management. Forest landowners who
show willingness to engage in forest management may not actually display an operating
behavior, and there are many influencing factors for this conversion [26], such as forest
land resource endowment [31], individual forest landowners’ characteristics [32], policy
compensation [33], and operating philosophy [34]. For example, Xie concluded that factors
such as forest land resource endowment and individual farmers’ characteristics, have
some influence on the transformation of forest land management behavior and willingness
through a study of 10 forest counties in Jiangxi Province [35].

Yunnan Province is not only an ecological barrier in the southwest region, but also a
community of fate and responsibility with the ecology of the people of South and Southeast
Asia. It strategically safeguards China’s—and even international—ecological security [36].
Over the years, Yunnan Province has continuously strengthened cross-border biodiversity
conservation and cultural exchanges with neighboring countries, such as Laos, Vietnam,
and Myanmar, and held the “China-Myanmar Forest Resources Protection and Commu-
nity Development Forum” and the “China—Myanmar Forestry Cooperation Group First
Consultation”. The Greater Mekong Subregion is a bridge that connects China’s south-
western region and Southeast Asian countries. The effective utilization and protection
of forest resources and ecological restoration have increasingly become a hot topic in the
Lancang-Mekong River Basin, especially the poverty problem [37]. In addition, Yunnan,
as a frontier province of the Lancang-Mekong poverty reduction cooperation, is actively
engaged in poverty reduction strategies with Mekong countries and continuously pro-
motes the sustainable development of forestry in the Greater Mekong Subregion. For
example, Myanmar and Yunnan use bamboo and rattan as a forestry poverty reduction
product [38]; northeastern Thailand [39] and northern Laos select ecotourism as a forestry
poverty reduction breakthrough; Vietham adopted a community forestry plan [40]; and
Cambodia’s community-based management of forestry [41] employs forestry resources to
significantly reduce poverty. Yunnan in China and Thailand are the most effective countries
or regions in poverty reduction in the Lancang-Mekong Basin through government-led
or community-led approaches. However, due to historical reasons and production con-
ditions, the fragmentation of land, the difficulty to engage in forest management, and
the increase in costs, especially in Yunnan’s ethnic minority regions, the low utilization
rate of forest resources is considerable, which has hindered the sustainable development
of forestry and the sustainable livelihood of forest landowners. From the perspective of
resource economics, the “tragedy of the commons”—caused by the idle and excessive use
of forest resources—results in similar inefficiency [42]. Therefore, in this context, the ways
in which forest resources can be fully used and the willingness of forest landowners to
engage in forest management have become the focus of research to promote the coordi-
nated development of forestry ecology, economy, and society in minority regions. As the
direct subject of the protection and utilization of forest land resources, the willingness of
forest landowners affects the utilization and management efficiency of forest land and
also has a certain impact on forestry industry development and ecological construction.
Since the full-scale reform work in Yunnan Province in 2010, the general enthusiasm of
farmers for forestation and forest protection has been generally high, promoting the rapid
development of forestry industry with the development of special economic forests. It has
changed the phenomenon that “foresters in collective forest areas are generally unwilling
to reforest, the collective is unable to reforest, and the forestry department has no money
to reforest” [43]. To date, the reform has given farmers the right to forest ownership and
use in Yunnan Province, and the state has decentralized the right to operate and dispose
of forest resources. At the early stage of reform, development with the goal of ecological
priority lacked realism, and farmers blindly developed and exploited commercial forests
in the pursuit of short-term interests, resulting in a large loss of forest land and forest
resources within a short period of time. In the late reform period, government departments
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promulgated a series of regulations on forest harvesting limits, policies on natural forest
logging bans, and the implementation of corresponding natural forest protection projects,
which made foresters more aware of ecological protection, but found that their enthusi-
asm and willingness to manage diminished. In this study, our aim is to give full play to
the endowment of forest resources in ethnic minority areas of Yunnan Province, as well
as to realize the industry-ecosystem virtuous cycle of forestry and the preservation and
appreciation of natural forest assets. We explored the willingness of foresters to operate in
Yunnan’s ethnic minority areas in the context of reform, so as to stimulate the endogenous
motivation of ethnic minority foresters to participate in the forestry industry and ecological
construction. Using Sustainable Livelihoods Analysis (SLA) framework as the analytical
framework, this study adopts some typical ethnic minority areas in Yunnan Province as the
research object and answers the following questions by analyzing ethnic minority farmers’
willingness to manage forest land in Jianchuan County (Dali Bai Autonomous Prefecture,
Yunnan Province, China) and Pingbian County (Honghe Hani and Yi Autonomous Prefec-
ture, Yunnan Province, China): Are there differences in the willingness of ethnic minority
forest farmers and ordinary forest farmers to participate in forest management? How can
the willingness of forest farmers in ethnic minority areas to participate in forest manage-
ment be stimulated? What are the factors that influence farmers” willingness to manage
forest land in ethnic minority areas? This paper also provides a reference for neighboring
countries or regions of Yunnan Province regarding forest land management, ecological
poverty reduction and industrial development.

2. Materials and Methods
2.1. Study Area Overview

Jianchuan County is a county seat largely considered the country’s national garden,
with a forest coverage rate of 74.5%, located in the northwest of Yunnan Province and the
north of Dali Prefecture, with Heging County (Dali Bai Autonomous Prefecture, Yunnan
Province, China) in the east and Lijiang City (Yunnan Province, China) in the north. It has
a mountainous area of nearly 90% of the territory, and 96.2% of the county’s population is
composed of minorities. The Bai people account for 91.2% of the total population (Figure 1).
Jinhua and Shaxi are the two most populous townships (communities) in Jianchuan County,
and are rich in woodland resources. The Jinhua area (Jinhua Town, Jianchuan County,
Dali Bai Autonomous Prefecture, Yunnan Province, China) is dominated by public welfare
forests, while Shaxi Town (Jianchuan County, Dali Bai Autonomous Prefecture, Yunnan
Province, China) has timber forests, economic forests, charcoal forests, protective forests,
and other multi-purpose forests.

Pingbian County is located in the south of Yunnan Province and the southeast of
Honghe Prefecture, south of the Tropic of Cancer. It has wet and rainy forests and a forest
coverage rate of 68.3%, having the reputation of being a “natural oxygen zone” (Figure 2).
The county’s minority population accounts for 67.5%, and is the only Miao autonomous
county in Yunnan Province, with 44.68% of the county’s total population belonging to the
Miao people. The case sites were selected in the Baihe Town and Baiyun Town of Pingbian
County (Honghe Hani and Yi Autonomous Prefecture, Yunnan Province), where timber
forests and ecological public welfare forests account for a relatively large area.

The case sites are located in states with abundant forest resources, and the data of the
total forestry output value of each state and city were collated and divided from the 2021
Yunnan Statistical Yearbook. The two states are in the middle to upper class, with sufficient
endogenous power for forestry industry development; thus, the study of behavior and
willingness of the ethnic minority forest landowners to engage in forest land management
is somewhat representative (Figure 3).
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2.2. Data Sources

Since the full implementation of the collective forest rights system reform in Yunnan
Province in 2007, a large amount of forest land resources has been allocated to ecological
public welfare forests and natural forest protection areas. In order to gain an in-depth
understanding of the basic overview of forest land management in the ethnic minority
regions of Yunnan after the collective forest rights system reform, we were commissioned
by the comprehensive research and evaluation project team of Peking University on 23
August—4 September 2021 to conduct fieldwork. The team mainly asked farmers survey
questions in the form of sample surveys. We debugged the equipment and recorded the
farmers’ answers using an iPad in order to improve the recovery rate and efficiency of the
electronic questionnaire. Compared with the traditional paper version of the questionnaire,
this avoids the disadvantages of unclear handwriting, data loss and heavy collation tasks.
As the foresters answer the questions, the iPad saves the data in a timely manner so that
there are no missing data. Our team members also conducted structured surveys with
groups, such as elderly villagers, forestry leaders, village cadres, and township leaders, as
textual references, which also support and have important significance for our research
(Appendix A). The interviews focused on obtaining answers to questions about basic
information, the business overview and model, the willingness to manage forest land, and
the reform of collective forest rights system. After the survey was completed, the electronic
questionnaire saved on the iPad was saved directly in the backend app database, and under
the guidance of the project leader, our team members organized the questionnaire. Data
about which we were in doubt were reassessed by re-interviewing the surveyed foresters,
visiting them again to improve the accuracy and validity of the questionnaire. Therefore,
the survey of farmers in this context was comprehensive, and the questionnaires were able
to reflect the current living standards of farmers and the development of agricultural and
forestry-related activities in various aspects, including their production and life.
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The research team was divided into 2 groups, and the investigators were all enrolled
through the recruitment system of the collective forest rights system visitors. They were
all college students or graduate students majoring in rural development, urban and rural
planning, and agricultural and forestry economic management. Among the 5 investigators
in Jianchuan County (Dali Bai Autonomous Prefecture, Yunnan Province, China), 3 of
them were local people from Jianchuan County, and 1 of the 5 investigators in Pingbian
County (Honghe Hani and Yi Autonomous Prefecture, Yunnan Province, China) was local
to Pingbian County. Under the leadership of the two counties’ forestry and grassland
bureaus, the investigators first conducted surveys with county leaders and explained the
reason for the survey, followed by village leaders and village group leaders who led the
investigators to the survey households. A total of 185 questionnaires were issued, including
101 in Jianchuan County (Dali Bai Autonomous Prefecture, Yunnan Province, China) and
84 in Pingbian County (Honghe Hani and Yi Autonomous Prefecture, Yunnan Province,
China). The survey randomly selected a total of 185 ethnic minority households including
Bai, Yi, Lisu, and Miao, as survey respondents, of which the number of valid questionnaires
was 182, with an efficiency rate of 98.38%. The data of the three questionnaires were still
not available as supporting material after the return visit, so they were excluded as invalid
questionnaires when the model analysis was conducted.

The field survey involved 185 minority farming households from 8 of the region’s
minority groups in 10 villages in Jianchuan County (Dali Bai Autonomous Prefecture)
and Pingbian County (Honghe Hani and Yi Autonomous Prefecture) of Yunnan Province
(Table 1).

Table 1. Basic overview of field research sites.

. Number of Minority s

State County Village Name Households Surveyed Minorities Surveyed
Jinhua South Gate Community 19
L . Jinhua West Gate Community 23

Dali BI?I l?utonomous J lérgj;uan Aofeng Village of Shaxi Town 21 Bai, Yi, Lisu, Hui, Naxi
refecture ty Beilong Village of Shaxi Town 20
Southeast Village of Shaxi Town 18
Fangyang Village of Baihe Town 16
Mabuchong Village of Baihe 18

Honghe Hani and Yi Pingbian Town Miao. Yi Zh Y

Autonomous Prefecture County Shengli Village of Baihe Town 17 1a0, T, £huang, 1ao
Taiping Village of Baiyun Town 15
Baiyun Village of Baiyun Town 18

Data source: Based on questionnaires.

2.3. Variable Selection

The Sustainable Livelihoods Analysis (SLA) framework is a research tool based on
the British Development Agency, which has been widely used in the analysis of livelihood
vulnerability [44] and poverty [45]. It also considers the influencing factors and willingness
to manage from the perspective of farmers, [46] which intuitively reflects the problems and
needs at the micro-level. William D. Sunderlin summarized the study of rural livelihoods,
such as forest resource protection, utilization, and poverty reduction measures practiced
in developing countries [47]. Nimai Das studied the impact of participatory forestry
programs on rural livelihood sustainability outcomes in poor households in India [48].
The sustainable livelihood framework is also used as a research tool for the sustainable
development of grassland ecosystems [49], the implementation effect of the grassland
ecological compensation policy [50], joint forest management [51], and other fields related
to forestry ecological development. Therefore, in the existing research, the application of
the SLA framework in the field has been more common and extensive. The research areas
are mostly concentrated in poverty-stricken and remote minority regions [52]. The research
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content mostly focuses on the livelihood status of farmers and the livelihood factors that
affect the income level or behavior of farmers. Few studies have been conducted on key
ecological functional areas such as Yunnan Province, and there are few studies on the
influencing factors of the SLA framework for the willingness of ethnic minority forest
landowners to engage in forest management.

Forest land resources are the key production factors for landowners in ethnic minority
regions to develop the forestry industry. Forest landowners in ethnic minority regions
are influenced by the traditional behaviors of their ancestors, from the primitive tribal
group lifestyle to the traditional smallholder management model and modern management,
and their production and living behaviors such as hunting and harvesting, food customs,
and firewood collection, are all involved in forest land management in a direct or indirect
way, showing the high degree of dependence on forest resources by farmers in ethnic
minority regions. This paper drew on the human capital, natural capital, physical capital,
financial capital, and social capital from the Sustainable Livelihood Analysis framework
(SLA) [53,54], which can visually reflect the strengths or weaknesses of forest landowners in
ethnic minority regions in terms of the various capital elements in forest land management
(Figure 4).

{

Background

*  geographical location

* resource endowments
*  minority culture
*  Operate woodland
traditions

t

human capital |
essentials

natural capital social capital

¢ individual, social,
economic attributes

J +  Willingness to manage

* farmers' cognition and
related experiences
finance capital +  policy guidance

physical capital

Figure 4. Framework diagram of Sustainable Livelihood Analysis.

Livelihood capital is a prerequisite for foresters to choose livelihood strategies and
execute livelihood behaviors. The farmers’ willingness to manage forest resources comes
from their rational decisions, and their perceptions and related experiences as well as
variables of individual social economic attributes, and policies are important elements to be
considered in their rational decisions. In order to understand more intuitively the impact of
the five categories of capital in the SLA framework on the foresters’” willingness to manage
forests in ethnic minority areas, as shown in Figure 5, we regrouped the five categories of
capital with reference to the existing studies [54]. (1) The only variable included in human
capital is the education level. (2) Social capital includes variables such as forest landowner
identity; the understanding of scale operations; participation in joint account operation; participation
in the project of returning farmland to forest and grassland; and the binding force of the harvesting
quota policy, scored on a scale of 1-10. (3) Financial capital includes whether they have been
compensated by public welfare forests. (4) The variable included in physical capital is the
standard of living. (5) The variables included in natural capital are woodland area; woodland
feature type; and whether they are satisfied with the implementation of the reform policies.

Therefore, according to the SLA framework and combined with the field survey results,
we used the following factors: forest landowners’ identity, education level, living standard,
forest land area, and forest land function type as indicators of the influence of the forest
landowners’ individual level, economic level, and social level on the willingness to manage
forests. These determine the forest landowners” management efficiency and perception of
management risk. At the same time, the perceptions of joint-family operation and large-
scale management, and the participation in the project of returning farmland to forests
and grasses were also used as variables influencing the forest landowners’ perceptions and
related experience levels regarding management intentions. In addition, the three variables
of compensation for public welfare forests, satisfaction with the collective forest rights
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system reform, and the strength of harvesting limit policy constraints also reflect whether
policy guidance has a subjective-level effect on the ethnic minority forest landowners’
management intentions.
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Figure 5. Mechanistic analysis framework of the impact of livelihood capital on variables.

Additionally, there are 3 issues to consider regarding forest landowners in ethnic
minority regions [55]: First, forest landowners in ethnic minority regions may have stronger
ethnic minority plots, and their deep-rooted beliefs form a self-protection mechanism
compared to the management behavior and willingness of forest landowners in non-ethnic
minority regions. Therefore, even if they do not manage forest land, they will not change
their behavior and are more willing to possess forest land resources in their own hands
or pass them on to the next generation. Second, based on the geographical characteristics
and resource endowment of ethnic minority regions, the distance between forest plots
and the problem of fragmentation are more prominent, which affects the forest revenue
and the implementation of mechanized operations. The forest revenue directly affects the
management behavior and thus the willingness of farmers to engage in forest management,
and there are always some obstacles to changes in the behavior and willingness to manage
forests. Third, the proportion of ecological public welfare forests in Yunnan’s ethnic
minority regions is high, and the harvesting target and quota policy greatly limit the forest
landowners’ enthusiasm and their willingness of manage it.

In summary, three research hypotheses are proposed.

Hypothesis 1 (H1). Variables of individual social economic attributes of forest landowners are
conducive to strengthening the forest landowners’ willingness to engage in forest management.
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Hypothesis 2 (H2). Forest landowners’ perceptions and related experiences are conducive to
strengthening the forest landowners’ willingness to engage in forest management.

Hypothesis 3 (H3). Policy guidance is conducive to strengthening the forest landowners’ willing-
ness to engage in forest management.

The dependent variable is the willingness to engage in forest management, and this
dependent variable can be indexed subjectively to relevant studies [56-60]. It was found
that the subjective variables reflect the future behavior or preferences of individuals, and
that the answers of the studies differed from one respondent to another and from one
geographical area to another [61] and were somewhat comparable.

As shown in Table 2, as far as the factors of individual, social and economic attributes
of farmers are concerned, based on the human and social capital considerations in the
Sustainable Livelihood Analysis (SLA) framework, the influence of these two types of
capital on the efficiency of forest land use and willingness to manage is mainly reflected
in the variables of farmers’ identity, education level, living standard, woodland area [62],
and functional type of forest land. This will constrain the farmers’ forest land management
efficiency, future management risk, and the judgment of management philosophy, based on
their education levels, will affect the adoption behavior of production tools and advanced
technology. In terms of the factors that affect the forest landowners’ perceptions and related
experiences, forest landowners judge the ease of future management and the benefits
based on their perceptions of the management mode [63] and their actual participation in
forestry-related projects in the past [64], so as to assess whether it is worthwhile to continue
this management in the future. Therefore, three variables including the perceptions of joint-
family operation and large-scale operations, and the participation of returning farmland
to forestry and grass, were summarized. In terms of the influencing factors at the policy
guidance level, social capital considerations based on the Sustainable Livelihood Analysis
(SLA) framework can subjectively regulate, and have an incentive effect on, the forest
landowners’ willingness to manage forests [65,66], including the three variables of being
subject to compensation for public welfare forests, satisfaction with the collective forest
rights system reform, and the evaluation of harvesting quota policy constraints.

Table 2. Descriptive statistics of factors influencing willingness to engage in forest management.

Variable Type

Variable Name (Code) Definition and Assignment Average Standard

Value Deviation
dependent variable willingness to engage in forest Yes =1;No=0 0.720 0.449
management (Y)
forest landowner identity (X;) cadres = 1; ordinary people = 0 0.423 0.495
variables of individual, education level (X3) read more = 1; read less = 0 0.170 0.377
social, and economic standard of living (X3) poverty = 1; wealthy = 0 0.291 0.456
attributes of forest woodland area (Xy) actual value (hectare) 0.9226 0.583
landowners commercial forest =1;
woodland feature type (Xs) ecological public welfare forest = 0 0.736 0442
understand scale operations (Xg) Yes=1;No=0 0.093 0.292
forest landowners’ participate in joint account Yes =1: No =0 0.088 0.284

perceptions and related
experiences

operation (Xy)
participated in the project of
returning farmland to forest and Yes =1;No=0 0.462 0.500
grassland (Xg)
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Table 2. Cont.

Average Standard

Variable Type Variable Name (Code) Definition and Assignment Value Deviation
whether they have been compensated e
by public welfare forests (Xo) Yes=1;No=0 0670 0471
whether they are satisfied with the N
policy guidance implementation of the reform (X19) Yes =1;No =0 0.857 0.351
the binding force of the harvesting
quota policy is scored on a scale of actual value 8.533 1.627

1-10 (X11)

2.4. Data Analysis

The models that were used more often in the empirical analysis of the factors that
influence farmers’ willingness to manage in the existing studies are the Probit regression
model [67], structural equation model [59], and logistic regression model [68]. Considering
the existing research and combined with the questionnaire data, the logistic regression
model was selected for the empirical analysis in this paper. In addition, the Y variable
in this paper was a dichotomous variable, so the binary logistic regression model in the
logistic regression model was used to analyze the influencing factors of different levels of
forest landowners’ willingness to engage in forest management in ethnic minority regions.

First, we processed the data. In the study of forest landowners” willingness to engage
in forest management in ethnic minority regions, forest landowners’ identity, scale of
operation, and living standard are all influencing factors, and variables such as forest
landowner identity and standard of living belong to a fixed category of data. Therefore, virtual
variable processing was conducted. Taking “forest landowner identity” as an example, the
answer “cadres” was assigned the value of 1, and “ordinary people” was assigned 0.

Secondly, after completing the above data processing, the Y variable was encoded.
Forest landowners in ethnic minority regions have two options of “willing” and “unwilling”
for forest land management, which is a binary variable and a typical binary selection model.
We assign a value of 1 to the willingness to engage in forest management and 0 to the non-
willingness to manage it. It was assumed that the error term obeys the logistic distribution.

Finally, the analysis of the influence relationship, binary logistic regression analysis,
was performed. We first determined whether an influence factor appears to be significant
(if the p-value is less than 0.05, then it is significant at the 0.05 level), and if it appears to
be significant, the independent variable has an influential relationship on the dependent
variable of the willingness to engage in forest management. After determining the influence
relationship, the analysis was conducted in conjunction with the regression coefficient value;
if the regression coefficient value is greater than 0, the influence relationship is positive,
and vice versa, it is negative.

The binary logistic model equation is as follows:

In |:1f(PY(Yi)1)] =a+B;X;+e¢ 1)
where P(Y = 1) represents the forest landowners” willingness to engage in forest manage-
ment; P(Y = 0) represents the forest landowners’ lack of willingness to engage in forest
management; X; denotes the ith influencing factor; « is a constant term; j; is an estimated
parameter; ¢ denotes a random variable obeying logistic distribution, and P(Y = 11Xj, X5,
X3 - - Xj) is the probability that forest landowners in ethnic minority regions are willing to
engage in forest management under the influence of i independent variables.
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3. Results
3.1. Model Regression Results and Tests

As shown in Table 3, the model was evaluated for its validity and the overall model
fit was likelihood = 158.414, p = 0.000. It was significant at the level and rejected the
original hypothesis, thus indicating that the model fit was good and valid overall. The
classification effect of the logistic regression can be measured in the evaluation results of
classification indexes, where the value of accuracy is 0.808, which predicts the proportion
of correct samples to the total samples. The closer the value is to 1, the higher the number
of correct samples in the model classification evaluation indexes. The value of F1 reflects
the reconciled average of accuracy and recall of the survey data; its value is 0.794, which is
a good effect; the value of the AUC value is 0.836, which is closer to 1, indicating the better
classification effect of the indicators, which also proves that the classification of factors
that influence the forest landowners’ willingness to engage in forest management in ethnic
minority regions according to the sustainable livelihood framework is consistent with the
model regression.

Table 3. Model evaluation results.

Likelihood Ratio Chi-Squared Value p Sample Accuracy F1 AUC
158.414 0.000 *** 0.808 0.794 0.836

Note: *** represents 1% level of significance.

The model regression results are shown in Table 4.

Table 4. Model regression results of forest management intention.

Regression Standard .
Argument Coefficient Error Salience
forest landowner identity (X1) —0.788 0.591 0.183
education level (X5) —2.21 0.807 0.006 ***
standard of living (X3) 2.359 0.715 0.001 ***
woodland area (Xy) 0.095 0.034 0.006 ***
woodland feature type (Xs5) —0.229 0.461 0.619
understand scale operations (X¢) —0.055 0.644 0.932
participate in joint account operation (Xy) —0.108 0.703 0.878
whether they have participated in the project of B .
returning farmland to forest and grassland (Xg) 148 0441 0.001
whether they have been compensated by public welfare 105 0.446 0.005 ***
forests (Xo)
whether they are satisfied with the implementation of 0.446 0.635 0483
the reform (X19)
the binding force of the harvesting quota policy is 0212 0.146 0.147

scored on a scale of 1-10 (X11)

Note: *** represents a significance level of 1%.

3.2. Effectiveness of the Collective Forest Rights Reform and Forest Landowners” Willingness to
Engage in Forest Management

(1) The reform of the collective forest rights system in Yunnan Province is effective.
According to the questionnaire data, regarding the number of plots owned by forest
landowners in the case sites, the percentage of plots with forest land right certificates is
93.53%, among which 64.8% of forest landowners in ethnic minority regions said they
obtained forest land right certificates in 2007. This was at the stage of the comprehensive
reform of the collective forest rights system in Yunnan Province, where clear property
rights provide rights protection for activities such as forest land management, adjustment
of disputes, and application for logging. On the one hand, empowering rural communities
or farmers to transform forest land into households is not only conducive to solving the
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problem of asymmetry between forest use rights and protection responsibilities. On the
other hand, farmers can achieve the goal of increasing forest income services for farmers
and contributing to sustainable forest management through forest land leasing, transfer,
and contracting. There were very few forest landowners (5.59%) who used forest right
certificates to mortgage loans to obtain operating capital, which indicates the special
behavior and conservative attitude of forest landowners in ethnic minority regions towards
mortgage risk and operating financing (Table 5). This is very different from the large-scale
circulation and rental of forest land by farmers in non-ethnic minority areas.

Table 5. Descriptive statistics table of woodland rights confirmation.

Overview of Woodland  Number of Plots Percentage (%) Whether or Notto ~ Number of Plots Percentage
Rights Confirmation (Blocks) gell Obtain a Loan (Blocks) (%)
have a woodland title Yes 17 5.59
certificate 289 93.53 No 287 94.41
no w00(.:11.and title 20 6.47 \
certificate
Data source: Based on questionnaires.
(2) The forest landowners” willingness to produce and manage forests is strong.
Among the 182 valid questionnaires collected, 131 minority forest landowners were willing
to engage in forest management, accounting for 71.98%; 51 minority forest landowners
were not willing to engage in forest management, accounting for 28.02%. The main reasons
for their unwillingness to engage in forest management were the low subsidy standard
for public welfare forests and policy restrictions, and the high proportion of no-harvesting
targets, at 41.18% and 27.45%, respectively (Table 6). Some forest landowners responded
that they were unwilling to continue to manage their forest land due to low income, the
distance of the forest land, and the inconvenience of management.
Table 6. Descriptive statistics table of willingness to manage and reason.
Whether There Is a
11s . Percentage Percentage
Willingness to Engage in Frequency o Reason Frequency o
(%) (%)
Forest Management
low yield 10 19.61
No 51 28,00 the subsidy standa.rd for public 1 4118
welfare forests is too low
the woodland is finely fragmented 6 11.76
and far away
pohcy rest.rlct.lons; no loggmg 14 27 45
indicators
Yes 131 71.98 \

Data source: Based on questionnaires.

4. Discussion

This paper addressed the research gap of micro-level studies related to ethnic minority
areas and summarized the reasons that influence foresters” willingness to manage forests
in ethnic minority areas. We addressed the micro-level perspective to explain the reasons
why farmers in ethnic minority regions are influenced by different levels of philosophy,
endowment, and policy in their management of forest land, which lead to different results
from those of studies in non-ethnic minority regions.

4.1. Influence of “the Variables of Individual Social Economic Attributes of Forest Landowners” on
Their Willingness to Engage in Forest Management

(1) Education level. The regression results showed a negative effect of “more education”
and “less education” on the foresters’ willingness to manage forests. The regression results
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show that education level has a negative effect at the 1% significance level, indicating that
the more educated the forest landowners in ethnic minority regions are, the less willing
they are to manage forest land, which is inconsistent with the hypothesis. Rong Niu also
found a negative effect of literacy in his survey on the willingness of creditors to lend the
farmland management rights in the western region [69]. The reasons for this may include
the following. First, the higher the education level, the easier it is for forest landowners to
obtain stable, well-paid jobs, and the more willing they are to work outside the home to
sustain their livelihoods, with higher opportunity and sunk costs of giving up their current
positions [70]. Secondly, forest landowners with relatively less education have an earlier
access to agricultural production and management activities and become the main force
of forest land management. Compared with forest landowners with more education and
schooling, their sentimental attachment to the land is deeper, and they have fewer channels
to obtain other sources of income and less sensitive information [71], which directly affects
their behavioral attitude and willingness to manage forests.

(2) Standard of living. The effect of standard of living on the willingness to engage in
forest management was measured by the two options of “poor” and “rich”. The regression
results show that the standard of living have a positive effect at the 1% significance level;
forest landowners with relatively lower living standard are more willing to engage in forest
management. In a study on multidimensional poverty in rural Bihar, India, Manjisha Sinha
found that forest landowners with a higher dependence on livelihood activities such as
forestry and higher poverty levels were more affected by climate change and their business
behavior was considerably more influenced by objective factors [72]. In contrast to the
behavior of forest landowners in these areas lacking the characteristic of the ethnic minority
regions, the willingness of farmers in ethnic minority regions to manage forests is instead
more influenced by subjective factors. Possible reasons for this include the following. First,
forest landowners with relatively low living standards have a weaker ability to bear risks,
and agricultural production and management activities are less risky compared to other
industries; forest landowners with relatively high living standards have a certain financial
ability and prefer investment-oriented activities, and their behavioral attitudes make their
willingness to engage in forest management in the future smaller [73]. Secondly, the long
payback period of forest land investment, low income and low efficiency of production, and
the special nature of operation mean that income cannot meet people’s living needs [74].

(3) Woodland area. The actual value of the woodland area was used as an economic
attribute variable to analyze the effect on the forest landowners” willingness to manage
forests in terms of hectare. The regression results show that the woodland area has a positive
effect at the 1% significance level; forest landowners with more woodland area are more
willing to continue operating their woodlands. The per capita forest land area of the
case sites reached 0.9226 hectares, which just confirms that forest landowners in ethnic
minority regions have been at the center of the forest-centered ecosystem for a long time
and are more sentimentally attached to the land, and the endowment of forest resources
in ethnic minority regions provides an important material basis for farmers to maintain
their livelihoods. Despite the ineffectiveness of forest land management, farmers who own
more forest land are more willing to maintain their resources in their own hands and have
greater expectations of forest land, while compared to some forestry households in Korea,
the magnitude and direction of the impact of different acreage on different income types
are inconsistent [20], which is the difference in behavioral attitudes of farmers in ethnic
minority regions compared to farmers in non-ethnic minority regions in terms of forest
land management behavior and willingness.

4.2. Influence of “Forest Landowners’ Perceptions and Related Experiences” on the Willingness to
Engage in Forest Management

Among the three variables of forest landowners” perceptions and related experiences,
most of the forest landowners in the studied ethnic minority regions did not participate in
the large-scale and joint-family management of forest land, so they did not know much
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about the concept, and thus these two variables did not have a significant effect on their
willingness to engage in forest engagement. Only “whether they have participated in the
project of returning farmland to forest and grassland” had a negative effect on the willingness
to engage in forest management at the 1% level of significance, which is not consistent
with the expected hypothesis. However, the respondents were more satisfied with the
policy of “returning farmland to forest and grass”, while the willingness of farmers in
non-ethnic minority regions was different [75]. It may be due to the fact that most of the
forest landowners used to cultivate food and burn and cut firewood, but they had to change
their cultivation habits due to policy restrictions after the implementation of the project;
secondly, the basic and non-basic farmland are intertwined in most of the ethnic minority
regions in Yunnan, which makes the forest land more fragmented and more difficult to
manage, and the subsidies for returning farmland to forest and grass are not proportional
to their expectations. This has a direct impact on the attitude of forest landowners, which
leads to a low willingness of forest landowners to engage in forest management.

In addition, based on the content of the interviews, it was found that the forest culture
of different ethnic minorities has special characteristics, which are concentrated in nature
worship, religious belief, and totem culture. They conduct different forest protection
activities, ethnic traditions and customs concentrated on the reverence for mountain gods
and tree gods, and the concept of animism [76]. Although forest farmers in ethnic minority
areas do not manage forest land in a direct way, forest resources have varying degrees
of importance and influence on them. Forest farmers in non-ethnic minority areas have
almost no beliefs and cultural practices concerned with the management of forest land,
and due to factors such as geography and resource conditions, the scale and continuous
management mode are relatively common and the cost is low; thus, most of them manage
forest land in a direct way. It can be seen that there are great differences in the behavior,
philosophy, and willingness of forest farmers to manage forests in ethnic minority areas
and those in non-ethnic minority areas.

4.3. Influence of “Policy Guidance” on the Willingness to Engage in Forest Management

Among the three variables of policy guidance, “whether they have been compensated
by public welfare forest” had a significant negative impact on the willingness to manage
forest land, which is inconsistent with our expectations. This is an important phenomenon
regarding the factors that affect forest landowners’ willingness to manage forests in ethnic
minority regions. Generally speaking, compensation tends to increase farmers’ willingness
to engage in forest management [77]. The reasons for this may be as follows. First, compared
to non-ethnic minority areas, the proportion of ecological public welfare forests in ethnic
minority regions is high, forest landowners are more restricted by the logging quota policy
and the comprehensive ban on natural forests, and they are not fully knowledgeable about
institutional policy constraints [78]. With the increase in ecological awareness, the foresters’
enthusiasm to manage the land is greatly frustrated; thus, forest landowners prefer to
maintain ownership of the forest land use and the use rights. Secondly, during the process
of the interview, forest landowners, management entities, and village leaders provided
feedback on the low compensation standards of ecological public welfare forests, reflecting
the fact that the subjective norms of the policy directly affect forest landowners” own
economic rationality, thus leading to the emergence of different degrees of management
willingness.

In other scholars’ studies, it was found that, in terms of geographical location condi-
tions, the more developed areas in east-central China, areas with good forestry resource
endowment, and areas with significant reform policies are relatively more efficient in devel-
oping the forestry industry and more effective in large-scale management [23]. Academic
research is also focused on the relevant regions with more diversified business models
and where farmers are willing to engage in forest management, as concluded by Han [79],
Zheng [24], and Hu [80]. However, in this study, it was found that the factors of scale



Forests 2023, 14, 1377

16 of 22

operation and diversification have no effect on the willingness of ethnic minority farmers
to engage in forest management.

4.4. Research Shortcomings and Outlook

Through the empirical analysis of the willingness of farmers in ethnic minority regions
to manage forest land in the Jianchuan County (Dali Bai Autonomous Prefecture, Yunnan
Province, China) and Pingbian County (Honghe Hani and Yi Autonomous Prefecture,
Yunnan Province, China), we found shortcomings in the forest landowners in ethnic
minority regions regarding their forest management ideology and behavioral characteristics.
The innovation of this paper was its adoption of the framework of sustainable livelihood
analysis from a sociological perspective as the theoretical support. We explained the unique
trends in the willingness of forest landowners to manage forests in ethnic minority regions
from different perspectives, such as ethnology and ecology, and obtained conclusions that
were identical to other academic studies and reflect differences from non-ethnic minority
regions in terms of the research results and the direction of the influence of factors on the
willingness to manage forests.

There are some limitations to this study. There are twenty-five minority groups living
in Yunnan Province, and this study only analyzed eight of them, thus lacking research
on groups in other minority regions. Secondly, our team members went to the Jianchuan
County (Dali Bai Autonomous Prefecture, Yunnan Province, China) and Pingbian County
(Honghe Hani and Yi Autonomous Prefecture, Yunnan Province, China) to conduct a
comprehensive investigation and evaluation of Peking University’s collective forest tenure
system reform. Since the questionnaire design mainly focused on the content of the reform,
and we used in this article the relevant information extracted from the questionnaire, the
selected variables were limited, and the results of the specific measurement of the factors
that influence the forest landowners” willingness to manage forests in ethnic minority
regions should vary according to the actual location and variables. Therefore, future
studies should focus on the dynamic follow-up of the factors that influence the forest
landowners’ willingness to engage in forest management in ethnic minority regions at the
specific minority and micro levels.

5. Conclusions

A study was conducted on ethnic minority farming households in ethnic minority
regions in the Jianchuan County (Dali Bai Autonomous Prefecture, Yunnan Province, China)
and Pingbian County (Honghe Hani and Yi Autonomous Prefecture, Yunnan Province,
China). A binary logistic model was used to empirically analyze the effects of three-
dimensional variables, namely, variables of the individual social economic attributes of
forest landowners, the cognitive and related experiences of farming households, and policy
guidance, on their willingness to engage in forest management. The results of the study
show that standard of living and woodland area have a significant positive influence on the
willingness to engage in forest management, whereas education level, whether they have
participated in the project of returning farmland to forest and grassland, and whether they have been
compensated by public welfare forests have a significant negative influence on the willingness
to engage in forest management. Compared with the factors that influence the willingness
of forest landowners to manage forests in non-ethnic minority regions, the possible reasons
for this were concluded to be resource endowment, the sentiment of ethnic minority groups
for the land, historical habits, and beliefs in ecological forestry concepts.

Firstly, the impact of the variables of individual social economic attributes of the
forest landowners” willingness to engage in forest management is relatively significant.
According to the above findings, it can be seen that the higher the education level, the lower
the willingness of the farmers to manage the forests, and the lower the education level, the
more likely it is that they display business behavior. It was also found that the lower the
standard of living, the more willing foresters were to manage their forest land. Therefore, the
government should promote large-scale forest land management to improve the efficiency
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of forest land management and strengthen the collective economy, which can be led by
the government through technical training and technical guidance. On the one hand, this
is important to improve the added value of forest products; on the other hand, it can
enhance the scientific and technological awareness of less educated foresters, reduce their
wait-and-see attitude, change the concept of foresters, and improve the overall knowledge
level of foresters.

Regarding the conclusion that forest land area positively contributes to the foresters
willingness to manage it, it is argued that foresters in ethnic minority areas have more
land sentiment and forest land as natural capital directly affects the livelihood capital of
farmers in ethnic minority areas. Therefore, the traditional individual management model
can be changed, and forest land can be leased and contracted to large forestry households,
management entities, and cooperatives to reduce the cost and effort of individual-scale
management. Thus, the advantages of forest resources in ethnic areas can be brought into
play more effectively and the value of natural capital can be preserved and increased.

Secondly, forest landowners’ cognition and related experiences have a significant
negative impact on their willingness to engage in forest management “whether they have
participated in the project of returning farmland to forest and grassland”. Considering the special
resource endowment, the landscape characteristics, and the ethnic minority groups’ senti-
mental affection for the land, the government can help by extending the subsidy period and
increasing the subsidy standard, strengthening scientific and standardized management ac-
cording to the conditions of different fallow land plots. Since forest landowners in minority
regions have a very low understanding of large-scale operation and joint-family operations,
the government should reasonably adjust the plots to achieve concentrated and large-scale
operations, which will also break through the limitation of forest land fragmentation.

Thirdly, the results of the analysis of the impact of public welfare forest compensation
standards on the willingness of forest land management show that due to the large pro-
portion of ecological public welfare forests in ethnic areas and limited financial resources,
many ethnic minority foresters are dissatisfied with the current compensation standards,
which also indicates that the current policies introduced in relation to public welfare forest
compensation do not meet the needs of ethnic minority foresters. Based on the perspective
of farmers as “rational economic agents”, the compensation rate as financial capital directly
influences farmers’ livelihood activities, thus affecting their willingness to manage and
supply services to the forest system. It is recommended to solve the problems of small
compensation scope and low compensation standards, and to implement the differentiated
compensation policy of ecological public welfare forest zoning in ethnic minority areas.
Reasonable arrangements to stop commercial logging subsidies and incentives for natural
forests in ethnic minority areas are directed toward nature reserves, and other woodlands
in nature reserves that are not included in the management of public welfare forests are
included in the management of public welfare forests.
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Appendix A
1. Outline of Interviews with elderly villagers:
(1) Basic information: ethnic categories; ethnic sentiments; ethnic culture; ethnic
customs; ethnic beliefs;
(2) Willingness to manage forest land: attitude to operation; difficulties in the process

of operation; compensation standards for public welfare forests; knowledge and
evaluation of the reform of collective forest rights system.

2. Outline of Interviews with large-scale forestry households

(1) Basic information: forest land resources (forest land area, distribution, etc.);
operation cycle; labor use; degree of support in terms of social capital and financial
capital;

(2) Operation profile: forest land transfer and contracting; operation mode (large-
scale operation, joint-family operation); mortgage of forest rights; willingness to
operate; yield and output value.

3. Outline of Interviews with village cadres, township leaders, forestry bureau depart-
ment personnel

(1) Overview of forest land resources in ethnic areas (plot size, distribution distance,
forest land function, forest land management);

(2) Effectiveness and problems of collective forest rights system reform;

(38) Forestry ecological conservation (conservation effectiveness, ecological aware-
ness);

(4) Forestry industry development (business cycle, economic benefits, social benefits,
ecological benefits).

Appendix B

Questionnaire on farmers’ willingness to manage forest land in ethnic areas after the
reform of collective forest rights system.

(I) Basic information

1. Your area: Province, State, County, Town, Village

2. Are you a head of household?

A.Yes B. No

3. Your gender:

A. Male B. Female

4. Your ethnicity is:

5. How old are you?

A. Under 20 years old B. 2040 years old

C. 40-60 years old D. Over 60 years old

6. What is your education level?

A. Junior high school and below B. High school

C. Specialist D. Bachelor’s degree E. Master’s degree and above
7. What is your occupation or status?

A. Cadres B. Ordinary people

8. What do you think of your family’s standard of living?
A. Poverty B. Wealthy
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(IT) Forest land resources and the effectiveness of reform

9. How many hectares of forest land do you own: (hectares).

10. What is the type of function of the forest land you own?

A. Commercial forest B. Ecological public welfare forest

11. What is the area of commercial forest you own: (hectares).

12. What is the area of ecological public welfare forest you own: (hectares).

13. How far is the woodland from your home: (km)

14. Do you have a forest land right certificate?

A. Yes B. No

15. Are you satisfied with the effectiveness of the reform of collective forest rights system?
A.Yes B. No

16. Are you satisfied with how the relevant policies have been implemented after the
reform?

A.Yes B. No

(III) Factors influencing foresters” experience and willingness to manage

17. Do you have the will to manage forest land?

A.Yes B. No

18. Based on the answers answered in question 17, choose to answer either (1) or (2):

(1) If you have the will to run a business, what is the reason.

(2) If you do not have the will to run a business, what is the reason.

19. Are you involved in joint-family business?

A. Yes B. No

20. Do you understand the scale of business?

A.Yes B. No

21. Have you ever participated in the project of returning farmland to forest and grass?
A.Yes B. No

22. Do you have forest land transfer behavior?

A.Yes B. No

23. Have you tried to obtain a financial loan by pledging a forest land title or management
right certificate?

A.Yes B. No

24. In the process of operating forest land, have you been compensated by the public
welfare forest?

A.Yes B. No

25. Are you satisfied with the harvesting quota policy for forest land resources?

A.Yes B. No

26. Where do you obtain the bamboo forest harvesting indicators in the course of your
business?

A. Village allocation indicators B. Township C. Forestry station

D. Foresters E. Other forestry departments F. Not sure

27. Please rate the logging limit policy on a scale of 1-10 based on your own experience and
knowledge: (points).

28. What problems have you encountered in the process of operating your forest land.
29. What levels of help do you think you need to increase your willingness to run your
business?

A. Social dimension B. Economic dimension

C. Policy dimension D. Other dimensions

30. What suggestions do you have for the future development of forestry in ethnic areas?

References

1.

2.

Rees, W.E. Economic development and environmental protection: An ecological economics perspective. Environ. Monit. Assess.
2003, 86, 29-45. [CrossRef] [PubMed]

Cao, S.; Liu, Z.; Li, W,; Xian, J. Balancing ecological conservation with socioeconomic development. Ambio 2021, 50, 1117-1122.
[CrossRef] [PubMed]


https://doi.org/10.1023/A:1024098417023
https://www.ncbi.nlm.nih.gov/pubmed/12858997
https://doi.org/10.1007/s13280-020-01448-z
https://www.ncbi.nlm.nih.gov/pubmed/33454911

Forests 2023, 14, 1377 20 of 22

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hametner, M. Economics without ecology: How the SDGs fail to align socioeconomic development with environmental
sustainability. Ecol. Econ. 2022, 199, 107490. [CrossRef]

Kauppi, P.E.; Sandstrom, V.; Lipponen, A. Forest resources of nations in relation to human well-being. PLoS ONE 2018, 13,
€0196248. [CrossRef] [PubMed]

Pritchard, R.; Grundy, I.M.; van der Horst, D.; Ryan, C.M. Environmental incomes sustained as provisioning ecosystem service
availability declines along a woodland resource gradient in Zimbabwe. World Dev. 2019, 122, 325-338. [CrossRef]

Duan, Q.R.; Kan, L.B.; Tsai, S.B. Analysis on Forestry Economic Growth Index Based on Internet Big Data. Math. Probl. Eng. 2021.
[CrossRef]

Czajkowski, M.; Bartczak, A.; Budzinski, W.; Giergiczny, M.; Hanley, N. Preference and WTP stability for public forest manage-
ment. For. Policy Econ. 2016, 71, 11-22. [CrossRef]

Ekanayake, E.; Xie, Y.; Ahmad, S. Rural Residents” Participation Intention in Community Forestry-Challenge and Prospect of
Community Forestry in Sri Lanka. Forests 2021, 12, 1050. [CrossRef]

Halalisan, A.; Abrudan, I.; Popa, B. Forest Management Certification in Romania: Motivations and Perceptions. Forests 2018, 9,
425. [CrossRef]

Zubair, M.; Garforth, C. Farm Level Tree Planting in Pakistan: The Role of Farmers’ Perceptions and Attitudes. Agrofor. Syst. 2006,
66,217-229. [CrossRef]

Crowley, M.A; Hartter, J.; Congalton, R.G.; Hamilton, L.C.; Christoffersen, N.D. Characterizing Non-Industrial Private Forest
Landowners’ Forest Management Engagement and Advice Sources. Soc. Nat. Res. 2019, 32, 204-221. [CrossRef]

Dung, N.V,; Thang, N.N. Forestland rights institutions and forest management of Vietnamese households. Post-Communist Econ.
2017, 29, 90-105. [CrossRef]

Karki, L.B.; Karki, U.; Tiwari, A. Woodland Grazing: Untapped Resource to Increase Economic Benefits from Forestland. J. Anim.
Sci. 2021, 99, 7-8. [CrossRef]

Wagner, J.E. Ruminations on Economic Decision Modeling of Managing Forest Resources with a Focus on Family Forest
Landowners. . For. 2020, 118, 362-372. [CrossRef]

Price, C. Twenty-five years of forestry cost—Benefit analysis in Britain. For. Int. ]. For. Res. 1997, 70, 171-189. [CrossRef]

Viitala, E.-J.; Hanninen, H. Measuring the efficiency of public forestry organizations. For. Sci. 1998, 44, 298-307.

Sonwa, D.J.; Walker, S.; Nasi, R.; Kanninen, M. Potential synergies of the main current forestry efforts and climate change
mitigation in Central Africa. Sustain. Sci. 2011, 6, 59-67. [CrossRef]

Thant, C. Sustainable agro-forestry in Myanmar: From intentions to behavior. Environ. Dev. Sustain. 2011. [CrossRef]

Goyke, N.; Dwivedi, P.,; Thomas, M. Do ownership structures effect forest management? An analysis of African American family
forest landowners. For. Policy Econ. 2019, 106, 101959. [CrossRef]

Jo, J.H.; Roh, T.; Shin, S.; Youn, Y.C. Sustainable Assets and Strategies Affecting the Forestry Household Income: Empirical
Evidence from South Korea. Sustainability 2019, 11, 3680. [CrossRef]

National and Grassland Administration Government Website. About Collective Forest Rights System Reform [EB/OL]. Available
online: https:/ /www.forestry.gov.cn/c/www/lczdgz/149953 jhtml (accessed on 18 June 2023).

Yu, J.; Wei, Y,; Fang, W.; Liu, Z.; Zhang, Y.; Lan, J. New Round of Collective Forest Rights Reform, Forestland Transfer and
Household Production Efficiency. Land 2021, 10, 988. [CrossRef]

Wei, J; Xiao, H.; Liu, C.; Huang, X.; Zhang, D. The Impact of Collective Forestland Tenure Reform on Rural Household Income:
The Background of Rural Households’ Divergence. Forests 2022, 13, 1340. [CrossRef]

Zheng, Y.F; Ma, M.Y,; Sun, X.X; Su, S.P,; Huang, S.W. Comparative Analysis of Changes in Forest Management Methods Before
and after the Reform—A Case Study of Fujian, Zhejiang and Jiangxi. For. Econ. 2011, 11, 27-30. (In Chinese)

Nelson, G.C.; Harris, V.; Stone, S.W.; Barbier, E.B.; Burgess, J.C. Deforestation, land use, and property rights: Empirical evidence
from Darien, Panama. Land Econ. 2001, 77, 187-205. [CrossRef]

Gao, X.P; Wang, L.; Liao, W.M. Policy Guidance, Poverty Level and Farmers’ Forestry Scale Management Behaviors. Probl. For.
Econ. 2020, 40, 147-154. (In Chinese)

Liu, Z.B.; Su, S.P; Zheng, Y.F.; Huang, S.W. Analysis the Differences of Fujian Farmer Forestry TFP in Different Operation Scale
after the Reform of Forest Property Right System. For. Econ. 2014, 36, 55-59+78. (In Chinese)

Peng, P.; Chou, X.L.; Zhao, R. Reality Analysis and Implementation Pathway of Scale Forest Management in Collective Forest
Area in China. World For. Res. 2018, 31, 86-90. (In Chinese)

Tian, J.; Shi, C.N. Allocation Efficiency of Forestry Producing Factors in Different Forest Land Scale Farmer and its Influencing
Factors. Issues For. Econ. 2017, 37, 73-78+109. (In Chinese)

Alchian, A.A.; Demsetz, H. Production, Information Costs, and Economic Organization. IEEE Eng. Manag. Rev. 1972, 62, 777-795.
[CrossRef]

Zhan, L.H.; Su, S.P;; Chen, S.F; Li, H.D. Forest Fragmentation’s and Forest Land Circulation Behavior’s Impact on Efficiency of
Forest Resource Allocation. Resour. Dev. Mark. 2016, 32, 1209-1213. (In Chinese)

Gao, L.; Xu, D.M. Influence of Individual Endowment and Cognition on the Behavior of Farmers in Forestland Circulation: Based
on the View of Intention-Behavior Consistency. Sci. Silvae Sin. 2018, 54, 137-145. (In Chinese)

Du, J; Hu, Y.P; Zhu, S.B. Impact of Eco-Forest Compensation Policy on Farmers’Career Differentiation in Collective Forest
Regions: A Case Study of Jiangxi Province. |. Agro-For. Econ. Manag. 2021, 20, 749-758. (In Chinese)


https://doi.org/10.1016/j.ecolecon.2022.107490
https://doi.org/10.1371/journal.pone.0196248
https://www.ncbi.nlm.nih.gov/pubmed/29758029
https://doi.org/10.1016/j.worlddev.2019.05.008
https://doi.org/10.1155/2021/2286629
https://doi.org/10.1016/j.forpol.2016.06.027
https://doi.org/10.3390/f12081050
https://doi.org/10.3390/f9070425
https://doi.org/10.1007/s10457-005-8846-z
https://doi.org/10.1080/08941920.2018.1505013
https://doi.org/10.1080/14631377.2016.1245485
https://doi.org/10.1093/jas/skab096.011
https://doi.org/10.1093/jofore/fvaa001
https://doi.org/10.1093/forestry/70.3.171
https://doi.org/10.1007/s11625-010-0119-8
https://doi.org/10.1007/s10668-010-9270-8
https://doi.org/10.1016/j.forpol.2019.101959
https://doi.org/10.3390/su11133680
https://www.forestry.gov.cn/c/www/lczdgz/149953.jhtml
https://doi.org/10.3390/land10090988
https://doi.org/10.3390/f13091340
https://doi.org/10.2307/3147089
https://doi.org/10.1109/EMR.1975.4306431

Forests 2023, 14, 1377 21 of 22

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

Wang, Y.; Ke, S.F; Yang, G.H.; Liu, A.Y. The cognitions and willingness analysis of forestland management in the latter forest
reform period: Based on the 200 household survey data in the Liaoning province. For. Econ. Rev. 2015, 6, 98-105. (In Chinese)
Xie, ET.; Zhu, S.B.; Du, J.; Kang, X.L. The Influence of Location Factors and Forestland Endowments of Collective Forest Area on
Households’ Choice of Management Modes. Issues For. Econ. 2018, 38, 1-6+97. (In Chinese)

Jin, L.; Xu, Q.; Yi, J.; Zhong, X. Integrating CVOR-GWLR-Circuit model into construction of ecological security pattern in Yunnan
Province, China. Environ. Sci. Pollut. Res. 2022, 29, 81520-81545. (In Chinese) [CrossRef]

Li, J.; Li, Z. Constraints on Poverty Reduction Cooperation Under the Lancang-Mekong Cooperation Mechanism. China Q. Int.
Strateg. Stud. 2020, 5, 437-454. [CrossRef]

Wang, L.H.; Trang, D.T.H,; Lin, Y.G,; Lei, X. Forestry Poverty Reduction in the Framework of Mekong Cooperation Mechanism.
World For. Res. 2020, 33, 111-116. (In Chinese)

Yoddumnern-Attig, B.; Attig, G.A.; Santiphop, T.; Rojnkureesatien, K.; Vorasiriamorn, Y. Population Dynamics and Community
Forestry in Thailand; Mahidol University: Nakhon Pathom, Thailand, 1999.

Sunderlin, W.D. Poverty alleviation through community forestry in Cambodia, Laos, and Vietnam: An assessment of the potential.
For. Policy Econ. 2006, 8, 386-396. [CrossRef]

Nhem, S.; Lee, Y.J.; Phin, S. Policy implications for community-managed forestry in Cambodia from experts” assessments and
case studies of community forestry practice. J. Mt. Sci. 2018, 15, 21. [CrossRef]

Heller, M. The Tragedy of the Anticommons: A Concise Introduction and Lexicon. Soc. Sci. Electron. Publ. 2013, 76, 6-25.
[CrossRef]

Zhu, Y.; Wu, W.G.; Wang, Y.F. Policy Effects of Collective Forest Tenure Reform in China: A Review. World For. Res. 2023, 36, 8-13.
(In Chinese)

Oberlack, C.; Tejada, L.; Messerli, P.; Rist, S.; Giger, M. Sustainable livelihoods in the global land rush? Archetypes of livelihood
vulnerability and sustainability potentials. Glob. Environ. Change 2016, 41, 153-171. [CrossRef]

Fahad, S.; Nguyen-Thi-Lan, H.; Nguyen-Manh, D.; Tran-Duc, H.; To-The, N. Analyzing the status of multidimensional poverty of
rural households by using sustainable livelihood framework: Policy implications for economic growth. Environ. Sci. Pollut. Res.
2023, 30, 16106-16119. [CrossRef] [PubMed]

Tian, G.S.; Qi, Y.N.; Zou, Y.Y. How Does Livelihood Capital Affect Forest Ecosystem Service Dependence? An Empirical Study
Based on Micro Data of Workers in Northeast State-Owned Forest Areas. Sci. Decis. Mak. 2023, 307, 142-158. (In Chinese)
Sunderlin, W.D.; Angelsen, A.; Belcher, B.; Burgers, P.; Nasi, R.; Santoso, L.; Wunder, S. Livelihoods, forests, and conservation in
developing countries: An Overview. World Dev. 2005, 33, 1383-1402. [CrossRef]

Das, N. Impact of Participatory Forestry Program on Sustainable Rural Livelihoods: Lessons from an Indian Province. Appl. Econ.
Perspect. Policy 2012, 34, 428-453. [CrossRef]

Li, T; Cui, L.; Lv, W.; Song, X.; Cui, X.; Tang, L. Exploring the frontiers of sustainable livelihoods research within grassland
ecosystem: A scientometric analysis. Heliyon 2022, 8, e10704. [CrossRef]

Ping, L.; Ma, J. Research on the Influence of Herders on the Response Behavior of Grassland Ecological Compensation Policy. IOP
Conf. Ser. Earth Environ. Sci. 2021, 693, 012117. [CrossRef]

Bisui, S.; Roy, S.; Bera, B.; Adhikary, PP,; Sengupta, D.; Bhunia, G.S.; Shit, PK. Economical and ecological realization of Joint Forest
Management (JEM) for sustainable rural livelihood: A case study. Trop. Ecol. 2023, 64, 296-306. [CrossRef]

He, YY.; Ahmed, T. Farmers’ Livelihood Capital and Its Impact on Sustainable Livelihood Strategies: Evidence from the
Poverty-Stricken Areas of Southwest China. Sustainability 2022, 14, 4955. [CrossRef]

DFID. Sustainable Livelihoods Guidance Sheets; DFID: London, UK, 2007.

Zhang, X.R.; Gao, ].Z. An Empirical Analysis of the Utilization Efficiency of Farmers” Collective Forest Land from the Perspective
of Livelihood Capital. J. Northwest AF Univ. Soc. Sci. Ed. 2020, 20, 129-137. [CrossRef]

Fan, C. Supplementary Note to Yunnan Zhi; Yunnan People’s Publishing House: Kunming, China, 1995. (In Chinese)

Cook, S.L.; Ma, Z. The interconnectedness between landowner knowledge, value, belief, attitude, and willingness to act: Policy
implications for carbon sequestration on private rangelands. J. Environ. Manag. 2014, 134, 90-99. [CrossRef]

Hartter, J.; Stevens, F.; Hamilton, L.C.; Congalton, R.G.; Ducey, M.; Oester, P.T. Modelling Associations between Public Under-
standing, Engagement and Forest Conditions in the Inland Northwest, USA. PLoS ONE 2015, 10, €0117975. [CrossRef]

Liu, Z.; Zhang, T,; Yu, ].; Zhou, L. Determinants of rural households’ afforestation program participation: Evidence from China’s
Ningxia and Sichuan provinces. Glob. Ecol. Conserv. 2019, 17, e00533. [CrossRef]

Peng, L.; Zhou, X.; Tan, W,; Liu, J.; Wang, Y. Analysis of dispersed farmers’ willingness to grow grain and main influential factors
based on the structural equation model. J. Rural. Stud. 2022, 93, 375-385. [CrossRef]

Xiao, H.; Ning, C.; Xie, F,; Kang, X.; Zhu, S. Influence of rural labor migration behavior on the transfer of forestland. Nat. Resour.
Model. 2021, 34, €12293. [CrossRef]

Chen, C.; Xiao, H.; Wang, Q.; Wang, L. Study on Farmers” Willingness to Maintain the Sloping Land Conversion Program in
Ethnic Minority Areas under the Background of Subsidy Expiration. Forests 2022, 13, 1734. [CrossRef]

Qi, Y,; Zhang, T;; Cao, J.; Jin, C.; Chen, T.; Su, Y.; Su, C.; Sannigrahi, S.; Maiti, A.; Tao, S.; et al. Heterogeneity Impacts of Farmers’
Participation in Payment for Ecosystem Services Based on the Collective Action Framework. Land 2022, 11, 2007. [CrossRef]
Hujala, T.; Butler, B.J. Transformations Towards a New Era in Small Scale Forestry: Introduction to the Small-Scale Forestry
Special Issue. Small-Scale For. 2020, 19, 123-128. [CrossRef]


https://doi.org/10.1007/s11356-022-21421-5
https://doi.org/10.1142/S2377740019500222
https://doi.org/10.1016/j.forpol.2005.08.008
https://doi.org/10.1007/s11629-018-5021-3
https://doi.org/10.1111/1468-2230.12000
https://doi.org/10.1016/j.gloenvcha.2016.10.001
https://doi.org/10.1007/s11356-022-23143-0
https://www.ncbi.nlm.nih.gov/pubmed/36178652
https://doi.org/10.1016/j.worlddev.2004.10.004
https://doi.org/10.1093/aepp/pps018
https://doi.org/10.1016/j.heliyon.2022.e10704
https://doi.org/10.1088/1755-1315/693/1/012117
https://doi.org/10.1007/s42965-022-00275-5
https://doi.org/10.3390/su14094955
https://doi.org/10.13968/j.cnki.1009-9107.2020.02.16
https://doi.org/10.1016/j.jenvman.2013.12.033
https://doi.org/10.1371/journal.pone.0117975
https://doi.org/10.1016/j.gecco.2019.e00533
https://doi.org/10.1016/j.jrurstud.2020.01.001
https://doi.org/10.1111/nrm.12293
https://doi.org/10.3390/f13101734
https://doi.org/10.3390/land11112007
https://doi.org/10.1007/s11842-020-09449-2

Forests 2023, 14, 1377 22 of 22

64.

65.

66.

67.

68.

69.

70.
71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Hong, R. Application of rural household survey to returned cropland to forest or grassland project: Application of rural household
survey to returned cropland to forest or grassland project. Chin. . Eco-Agric. 2009, 16, 995-999. [CrossRef]

Oniki, S.; Berhe, M.; Negash, T.; Etsay, H. Do economic incentives crowd out motivation for communal land conservation in
Ethiopia? For. Policy Econ. 2023, 150, 102948. [CrossRef]

Wang, Y.J.; Xie, B.G,; Li, X.Q.; Liao, H.Y.; Wang, ].Y. Ecologicalcompensation standards and compensation methods of public
welfare forest protected area. Chin. J. Appl. Ecol. 2016, 27, 1893-1900. [CrossRef]

Zhou, X.H.; Ding, D.H. Factors Influencing Farmers” Willingness and Behaviors in Organic Agriculture Development: An
Empirical Analysis Based on Survey Data of Farmers in Anhui Province. Sustainability 2022, 14, 4945. [CrossRef]

Wu, J; Yu, W,; Liu, X.; Wen, Y. Analysis of Influencing Factors and Income Effect of Heterogeneous Agricultural Households’
Forestland Transfer. Land 2022, 11, 1520. [CrossRef]

Niu, R,; Yan, X. Analysis on the Supply Willingness of Mortgage Loan of Farmland Management Right under the Government-Led
Mode in China Western’s Region. Afr. Asian Stud. 2020, 20, 324-346. [CrossRef]

Li, C.G. Analysis of farmers’ land scale management willingness based on Logistic model. Stat. Decis. 2020, 36, 97-100. [CrossRef]
Jia, X.X,; Jiang, Y.S. Family Endowment, Personal Characteristics, and Farmer’s Livelihood Differentiation—Based on an empirical
study of 199 rural households in Sichuan Province. IOP Conf. Ser. Earth Environ. Sci. 2021, 692, 042126. [CrossRef]

Sinha, M.; Sendhil, R.; Chandel, B.S.; Malhotra, R.; Singh, A ; Jha, S.K.; Sankhala, G. Are Multidimensional Poor more Vulnerable
to Climate change? Evidence from Rural Bihar, India. Soc. Indic. Res. Int. Interdiscip. ]. Qual. Life Meas. 2022, 162, 123-149.
[CrossRef]

Zhang, C.H.; Liao, N.Y,; Liu, J.; Tang, Y.J.; Su, H.X,; Chen, M.Y,; Yang, C.M. Analysis of Farmers’ Sustainable Livelihood in the
Communities of Nature Reserves in Ethnic Minority Areas—A Case Study of Guangxi Fangcheng Golden Camellias National
Nature Reserve. For. Econ. 2021, 43, 37-51. (In Chinese)

Ma, C; Gao, J.Z. Non-agricultural Employment, Business Model and Forestry Production Efficiency. Issues For. Econ. 2021, 41,
83-90. [CrossRef]

Wu, X.; Wang, S.; Fu, B. Multilevel analysis of factors affecting participants” land reconversion willingness after the Grain for
Green Program. AMBIO 2021, 50, 1394-1403. [CrossRef]

Hong, M.Y. Studies on the Miao Nationality Culture and Forest Institutions Changes. Probl. For. Econ. 2006, 26, 331-334.
[CrossRef]

Tadesse, T.; Berhane, T.; Mulatu, D.W.; Rannestad, M.M. Willingness to accept compensation for afromontane forest ecosystems
conservation. Land Use Policy 2021, 105, 105382. [CrossRef]

Ke, S.X.; He, D.B. Discussion on Partially Openning of the Forest Cutting Limitation Policy. Cent. South For. Inventory Plan. 2015,
34, 5-7+41. (In Chinese)

Han, Y.X,; Li, H.; Yang, Y.; Dong, L. Study on the Availability and Influencing Factors of Forestry Socialization Services for
Farmers with Different Commercial Forest Management Types—Survey from Farmers in Zhejiang and Jiangxi Province. For.
Econ. 2019, 41, 79-88+96. (In Chinese)

Hu, X,; Xu, J.; He, D.; Zhang, N.; Zheng, Y. Households’ willingness to develop under-forest economy and its determinants in
collective forest areas of Zhejiang. J. Zhejiang AF Univ. 2018, 35, 537-542. (In Chinese)

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3724/SP.J.1011.2008.00995
https://doi.org/10.1016/j.forpol.2023.102948
https://doi.org/10.13287/j.1001-9332.201606.013
https://doi.org/10.3390/su142214945
https://doi.org/10.3390/land11091520
https://doi.org/10.1163/15692108-12341469
https://doi.org/10.13546/j.cnki.tjyjc.2020.02.021
https://doi.org/10.1088/1755-1315/692/4/042126
https://doi.org/10.1007/s11205-021-02827-z
https://doi.org/10.16832/j.cnki.1005-9709.20200034
https://doi.org/10.1007/s13280-020-01475-w
https://doi.org/10.3969/j.issn.1005-9709.2006.04.010
https://doi.org/10.1016/j.landusepol.2021.105382

	Introduction 
	Materials and Methods 
	Study Area Overview 
	Data Sources 
	Variable Selection 
	Data Analysis 

	Results 
	Model Regression Results and Tests 
	Effectiveness of the Collective Forest Rights Reform and Forest Landowners’ Willingness to Engage in Forest Management 

	Discussion 
	Influence of “the Variables of Individual Social Economic Attributes of Forest Landowners” on Their Willingness to Engage in Forest Management 
	Influence of “Forest Landowners’ Perceptions and Related Experiences” on the Willingness to Engage in Forest Management 
	Influence of “Policy Guidance” on the Willingness to Engage in Forest Management 
	Research Shortcomings and Outlook 

	Conclusions 
	Appendix A
	Appendix B
	References

