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Abstract: The effective prevention and control of forest disasters is important for forest resources
and the well-being of those living in forested areas. This study evaluates the impact of a policy that
employs a rural impoverished population as ecological forest rangers (EFRs) for the incidence of
forest disasters. We estimate a generalized difference in differences (DID) model using nationwide
provincial-level forest disaster data combined with regional data in all policy pilot areas. There are
three primary findings. (1) The implementation of the EFR policy failed to effectively reduce the
incidence of forest fires, forest pests, forest diseases, forest rodents and other forest disasters, which
shows that the EFR policy has not achieved the goal of “forest protection”. (2) The effect of the EFR
policy on forest disaster control is not significantly different among provinces with different forest
resource endowments and different levels of social and economic development. This shows that there
is no significant difference in the implementation of EFR policies between different forest resource
endowments and different socioeconomic development areas. (3) The EFR policy failed to achieve
the effective coordination of the dual goals of “poverty reduction” and “ecological protection”; this
is the main reason for the failure to reduce the incidence of forest disasters while reducing poverty.
The pressure of this policy neglected the “forest management and protection” function of the policy
and the corresponding assessment requirements. At the same time, the central government also
neglected the assessment of the prevention and control of “forest disasters” by local governments
when implementing this policy. Ultimately, the opportunism of local governments and ecological
rangers was strengthened. Therefore, the goals of environmental service payment items and the
corresponding evaluation index settings need to be matched to truly achieve the established goals.

Keywords: rural poor households; ecological forest rangers; forest disaster; China

1. Introduction

Forests are the main component of terrestrial ecosystems, and the ecological character-
istics of forests in a given country or region determine its corresponding ecological security
status [1]. Forest disasters, dominated by forest fires, pests, diseases and rodents have
significant negative impacts on the livelihoods of people and the safety of their property,
the protection of biodiversity, and the stable development of agriculture, forestry and
animal husbandry [1–3]. Therefore, strengthening the management of forest disasters and
effectively reducing the incidence of forest disasters are not only important components
of global forest management and construction, but also strongly guarantee that land and
space management are strengthened and that the value of ecological resources is realized.
Forest management also facilitates the maintenance of biodiversity and the protection of
ecosystems, strongly guaranteeing their integrity. Numerous studies indicated that forest
disasters, especially forest fires and forest pests, are caused by anthropogenic activities or
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anthropogenic management negligence in most cases [4,5], and that high-incidence areas
and forest resource-rich areas overlap with each other [6]. Taking forest fires in China as an
example, we obtained statistics from the China Forestry Statistical Yearbook (2004–2016).
A total of 82.5% of forest fires were caused by anthropogenic activities, and only 1.3% of
forest fires were instigated by natural causes. In addition, the causes of 15.2% of forest fires
were unknown, while the other 1% of forest fires were caused by external burning (see
Appendix A 1.1; Figure 1).
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Figure 1. Distribution of forest fire causes in China from 2004 to 2016.

The above illustration suggests that strengthening the use of fire in the production
and livelihood activities of forest residents can effectively reduce the incidence of forest
fires. In addition, forest disasters associated with many forest pests, diseases and rodents
mainly lack effective early warning mechanisms. Therefore, reducing the incidence of forest
disasters through external monitoring mechanisms is an important governance method.
After 1978, a collective forest tenure reform enacted in China based on the household
contract responsibility system greatly increased the investment of Chinese farmers’ families
in the management and protection of forest resources by significantly reducing forest
fires, forest diseases, insect pests and other forest disasters in China [7]. However, due to
the incomplete property rights associated with China’s forestland, the outflow of forest
sector labor force, and the relatively low proportion of forestry income, many “unmanaged
public zones” exist when considering the management and protection of forest resources in
China’s collective forest areas, especially forest disasters, wild animal and plant resources,
and other novel factors. Public infrastructure and other construction activities have not been
effectively managed for a long time, causing the “tragedy of the commons” in collective
forest areas. As a result, the incidence of forest disasters in China is still relatively high, and
the incidence rate shows great year-to-year fluctuations, as shown in Figures 2 and 3.
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Figure 2. Yearly changes in the area and number of forest fires in China (2013–2019).
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Figure 3. Yearly changes in the area affected by pests in China (2013–2019).

The policy of ecological forest rangers (EFRs) was formulated by China for impov-
erished populations based on the characteristics of the high overlap between the impov-
erished populations and the geographical distribution of forest resources and the need
for poverty alleviation strategies. The main goal of this policy was to implement effective
forest disaster monitoring through the patrolling and protection of forests by employing the
labor of impoverished people living in vast collective forest areas or grasslands and some
state-owned forest areas, as facilitated through the direct purchase of ecological services by
the government. The dual goals of this policy included poverty reduction and ecological
protection. As of now, this policy has been implemented in 23 provinces or autonomous
regions in China. At the end of 2019, a total of USD 2.19 billion from central government
finances and USD 0.42 billion from provincial finances were allocated to recruit EFRs
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among impoverished populations, and ecological forest protection goals were accumula-
tively identified. More than 1 million people are employed as EFRs (see Appendix A 1.2).
Although the main goals of this policy were to achieve “poverty reduction” and “pro-
tect ecosystems”, in the policy implementation process, too many impoverished people
were employed with low human capital, and the higher-level government management
department also considered whether the policy employed impoverished populations and
achieved the goal of poverty reduction during its assessment. The labor subsidy standards
for ecological forest rangers essentially reached the state of “selecting and hiring to get
rid of poverty” (see Appendix A 1.3). Therefore, the poverty reduction effect of the policy
was very clear, effectively achieving “poverty alleviation by selection”; however, for the
ecological protection effect of the policy, especially regarding the mitigation of forest fires,
diseases and insect pests and other forest disasters within the scope of forest rangers’ duties,
the results obtained when judging whether forest ecology protection was achieved are
extremely vague.

Then, under the mobilization of such large-scale human, material and financial re-
sources, whether the EFR policy can effectively reduce the incidence of forest disasters
and achieve better forest resource management and protection has become an important
practical problem that urgently needs to be studied. Based on this issue, this article applied
statistical data gathered at the provincial level in China and the difference in differences
(DID) model to evaluate the impacts of the EFR policy on forest disasters from the per-
spective of forest fires and forest pests. Studying the ecological effects of this policy can
provide a realistic reference for the formulation, improvement and implementation of this
policy and other environmental service payment policies. Compared to previous studies,
the marginal contributions of our paper may include the following: first, in this study,
relatively scientific policy evaluation methods and comprehensive statistical data are used
to assess the impacts of the EFR policy on forest disasters; second, from the type and level
of forest disasters, and from the perspective of resource stocks and regional differences, the
differential impacts of the EFR policy on forest disasters were evaluated; and third, empiri-
cal observations obtained in China’s Sichuan Province were used to verify the reasons or
mechanisms behind the policy’s reported effects.

2. Literature Review
2.1. Current Status of Research on Environmental Payment Project Policy Effects

Ecological compensation projects are collectively referred to as payments for envi-
ronmental services (PES) internationally. This type of policy originated in Costa Rica in
1997; since then, the specific contents of these policies and their systematic designs have
expanded widely, and today, these policies cover water, biological diversity, carbon dioxide,
soil, forests and other ecosystems. From the perspective of global practical experience,
due to the high degree of overlap between forest resources and impoverished popula-
tions [8], many countries implemented PES projects in poverty-stricken areas to achieve
the dual goals of “poverty reduction and environmental protection” [9–12]. According to
existing research, previous researchers’ assessments of the ecological effects of “payment
for environmental services” projects focused on forest resources mainly considered the
perspectives of biodiversity and forest resource stocks; their main conclusions indicated
that subsidy-based environmental service projects associated with ecological compensation,
afforestation or forest tending had a significant positive impact on biodiversity and forest
resource accumulation [9,11,13,14].

However, the empirical results of some researchers indicated that PES projects may not
necessarily achieve ecological protection effects. For example, some researchers pointed out
that, when the agents implementing the PES project have expectations of potential future
subsidies, moral hazards arise, and PES plans may then provide limited additional environ-
mental benefits [15]. On the other hand, the background of special political, economic and
social conditions may exacerbate power and wealth asymmetries when PES projects are
implemented [16,17], and payment methods, communication, remuneration, inclusive and
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participatory decision-making, and monitoring and sanctioning procedures may affect the
enthusiasm of participants and, ultimately, the effects of the project implementation [18].
Therefore, in ecological compensation policies, problems arise that are associated with
targeting and matching positions, abilities, and funds [19]; the heterogeneity of farmers also
needs to be considered [20,21], and compensation mechanisms must be carefully designed
to meet both ecological protection and poverty alleviation goals [22].

2.2. The Current Research Situation Regarding the Effects of EFR Policies

Regarding the evaluation of EFR policies, some researchers used statistical data and
provincial experience to observe and analyze the effective reduction in forest disasters,
such as forest fires and pests, following the implementation of EFR policies, thus achieving
the “poverty reduction and ecological management” goal, a win–win situation [23–25].
However, some researchers pointed out that these policies are essentially “temporary em-
ployment assistance policies”, and the main goal of these policies is poverty reduction [26].
Some researchers applied data characterizing impoverished ecological forest rangers in
Sichuan Province to analyze ecological forest protection enacted by the impoverished
population. They followed the re-employment behavior of the poor population and found
that, in the re-employment of EFRs, more emphasis was placed on poverty indicators while
the human capital indicators associated with management and protection personnel was
neglected [12]. The abovementioned differences indicate that the impacts of EFR policies
on forest disasters are uncertain.

Through the above literature review, we found that the existing literature mainly
focused on evaluating the performances of PES projects, while mainly considering the
perspectives of biodiversity and forest resource stocks; the existing research lacks the
perspective of disaster incidence rates when evaluating the ecological effects of ecological
compensation policies. In addition, when evaluating the effects of EFR policies, only
analyses of individual cases and perceptual knowledge were conducted, while no effective
empirical test was created.

3. Policy Background and Hypothesis
3.1. Policy Background

Since the “Decision of the Central Committee of the Communist Party of China and
the State Council on Winning the Poverty Alleviation War” in November 2015, the “Poverty
Alleviation War” was formally proposed; since this time, governments at all levels in
China have closely focused on the “poverty reduction” goal, and associated policies have
been fully implemented. “China’s Rural Poverty Alleviation and Development Program
(2011–2020)” (see Appendix A 1.4) and the 2015 “Decision of the Central Committee of the
Communist Party of China and the State Council on Winning the Fight against Poverty”
(see Appendix A 1.5) were established, focusing on the use of ecological compensation
and ecological protection project funds to convert part of the local population with labor
abilities into forest rangers and other ecological protection personnel. These policies were
generated under the requirements of “personnel”, an important measure in the “eight
batches” of ecological compensation for poverty alleviation.

In September 2016, the State Forestry Administration (now the Forestry and Grassland
Administration) and the Ministry of Finance and the Poverty Alleviation Office of the
State Council jointly issued the “Notice on Carrying out the Selection and Employment of
Ecological Forest Rangers for the impoverished population” (see Appendix A 1.6). This
policy focused on centralized contiguous special poverty-stricken areas to ensure national
poverty alleviation and the development of key counties and key ecological functional
zones through transfer payments comprehensively implemented to conduct the selection
and employment of EFRs among impoverished people on file. Most forest rangers were
selected and hired by late October.

It should be noted that, according to the latest revision of the Land Management
Law (see Appendix A 1.7) in 2020, China’s forest land property rights are divided into
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state ownership and village collective ownership, but the wild animals, minerals, and
infrastructure in village collective forest land are also owned by the state. Among them,
the state-owned part has professional forestry staff management and protection, while the
village collective forest land is managed only by the farmers themselves, which means that
the village collective forest land is under effective management and protection. Therefore,
the ecological forest rangers employed by the EFR policy manage and protect the forest
land owned by the village collectives.

In 2017, the Department of Forestry of Anhui Province took the lead in promulgat-
ing the “Administrative Measures for Ecological Rangers of the Impoverished Popula-
tion in Anhui Province (Trial)”, the embryonic form of the EFR system framework (see
Appendix A 1.8). In 2018, the Poverty Alleviation and Development Office of the State
Council and the State Forestry and Grassland Administration jointly issued the “Adminis-
trative Measures for the Establishment of Ecological Forest Rangers for the impoverished
population”, in which the concepts, responsibilities, selection, management, and subsidy
standards of EFRs were reviewed. The design of this macro system clearly pointed out that
the main duties of forest rangers included the prevention of forest fires, fires, and forestry
pest hazards in their corresponding management and protection area, the reporting of
these disasters in a timely manner, and taking effective measures to fight these disasters. In
addition, the responsibilities of EFRs include the management and protection of resources
such as animals, plants and public infrastructure in their corresponding management and
protection zones (see Appendix A 1.9).

At present, the framework of the EFR system has been effectively established in major
regions of China and is continuously improved and adjusted. Therefore, from the main
responsibilities of EFRs, we can see that the emergence of forest rangers has established a
“defensive wall” against the occurrence of forest disasters. One of the main goals of the
EFR policy is to reduce the incidence of forest disasters in China.

3.2. Hypothesis

For public policies that take into account multiple goals, the policy executor’s choice
of goals will affect the consequences of policy implementation. The local government
selects policy objectives based on the constraints of higher-level evaluation, policy costs,
practical needs, opportunism, etc. The local government will take the initiative to adopt
corresponding policies, allowing the actions of other participants in the policy to match
the selected policy objectives for consistency. For this phenomenon—researchers call it an
“adaptive connection”, which is in the process of public policy implementation—the needs
of the local government adjust according to the policy objectives, and each participant
contributes to the policy implementation process in the policy resource allocation and per-
formance. Consistency is reached in the content of assessment, implementation objects, and
implementation methods [27]. Therefore, policy objectives and specific implementation be-
haviors are often complementary, especially under China’s special decentralization system,
and the evaluation of lower-level government performances by higher-level governments
directly affect the behaviors of local governments [28,29]. Political performance evaluations
depend on a government’s chosen policy goals. Therefore, the effects of a given policy
depend on the corresponding assessment constraints, and the design of these assessment
constraints and the selected assessment system depend on the chosen policy objectives.
When considering multiple policy goals that may conflict, the selection of different goals in
the evaluation process affects the realization of the final policy effects.

To a certain extent, the dual EFR policy goals of “poverty reduction and ecological
protection” are contradictory. The poverty reduction goal is mainly aimed at low-income
groups, whose human capital levels are generally low. Specifically, this can be manifested
as a low level of education, unhealthy body, lack of working ability, lack of initiative
or creativity. However, ecological protection is a relatively professional job that not only
requires professionalism but also demands a good physical strength to meet forest patrolling
and protection needs. Ecological protection activities also require the ability of personnel to
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judge forest disasters and to deal with emergencies; these jobs can even require the courage
to stop illegal or unethical behavior in the forest, yet impoverished people tend to lack the
resources to perform such actions. In addition, the distribution and patrol areas of EFRs
are mostly scattered in forest areas, and when considering village cadres or assessment
departments such as township forestry stations, it is difficult to effectively supervise the
management and protection of forest rangers. Due to supervision difficulties, these policies
can very easily lead to “opportunism” behaviors in forest guards. According to the above
logic, when conducting an analysis of policy effects, the causes of these effects can be
explained by the orientation of the target in the implementation process.

From the perspective of the specific policy system design, two choices exist, corre-
sponding to the policy goals. (1) In the first choice, the policy system focuses only on
“poverty reduction”. Correspondingly, the policy does not consider the implementation
level of the target’s ecological management or protection ability; it only selects the most
impoverished groups and does not consider the implementation of regional forest disasters
or ecological quality improvements in the assessment process. Since this policy only focuses
on poverty reduction goals during the implementation of this policy, the assessment of local
governments and ecological forest rangers was not included in the indicators of ecological
protection. Therefore, this will greatly enhance the opportunism of local governments and
ecological forest rangers. On the one hand, ecological forest rangers do not pay attention
to the occurrence of forest disasters in the management and protection process because
they are not restricted by the assessment of ecological indicators. On the other hand, be-
cause the local government does not have the pressure of forest management assessment,
the policy will not be implemented to reduce the incidence of forest disasters during the
implementation of the policy.

Under such target selection, due to forest disaster indicators being neglected in policy
implementation targets and assessments, the policy cannot effectively reduce the incidence
of forest disasters. (2) In the second choice, the policy system considers the balance of
“poverty reduction and ecological protection”. The corresponding policy considers the
ecological management and protection capabilities of the target during the implementation
process and incorporates forest disaster indicators during the performance assessment
process. Under this target selection framework, the ecological management of the im-
plementation target is compacted. The implementation of this policy greatly reduces the
incidence of forest disasters. The former goal is mainly reflected in the government’s urgent
need to achieve short-term “poverty reduction”, while the latter is mainly reflected in the
government’s urgent need to simultaneously promote poverty reduction and ecological
protection. However, during the implementation of EFR policies, China’s government
implemented poverty reduction as a political task. Therefore, it is very likely that “poverty
reduction” is emphasized while “ecological protection” is neglected in the specific imple-
mentation process. As a result, these policies did not effectively reduce the incidence of
forest disasters in China. Based on this, the relationship between EFR policies and the
incidence of forest disasters may contribute to the two following hypotheses.

Hypothesis 1 (H1). The EFR policy cannot significantly reduce the incidence of forest disasters.

Under this proposition, the goal of EFR policies is mainly to focus on the “poverty
reduction” goal while ignoring the realization of the “ecological” goal; this hypothesis may
be manifested in the following implementation process: (1) targets are mainly selected
based on poverty indicators, while human capital indicators related to management and
protection are ignored; (2) indicators related to “ecological protection” are reduced or even
ignored in the performance appraisal process.

Hypothesis 2 (H2). The EFR policy can significantly reduce the incidence of forest disasters.

Under this proposition, the EFR policy goals focus on the coordination of the dual goals
of “poverty reduction and ecological protection”, and the corresponding implementation
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behaviors may be expressed as follows: first, the targets are selected from groups with high
human capital among impoverished populations; and second, the ecological protection
indicators are quantified or compacted in the performance appraisal process.

The specific logical relationship is shown in Figure 4.
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According to the logical relationship presented in Figure 4, we know that, if the EFR
policy is only to achieve the policy goal of “poverty reduction”, then in the implementation
of the policy, poor groups with low levels of human capital will be selected as the targets
for hiring forest rangers, and the project will be used as much as possible. Funds hire
more poor people as forest rangers to achieve the goal of “poverty reduction”. In addition,
since the goal of the policy is to reduce poverty, forest rangers do not care about whether
forest disasters can be reduced, and they do not care about forest disaster prevention and
control indicators during the assessment. In contrast, if the EFR policy wants to achieve the
coordination of the dual goals of “poverty reduction” and “ecological protection”, it must
select a higher level of human capital among the policy-designated goals, and it will be
related to the forest disaster prevention and control effect when the policy implementation
effect is assessed.

4. Data and Model Design
4.1. Data

The dataset in this study was obtained from the Chinese National Statistical Yearbook
from 2014 to 2019 in 31 provinces, which contains province-level forest diseases data and
socio-economic data (see Appendix A 1.10). The basic geographic features of each province
were manually extracted based on the introduction of the human geographic conditions
of each province in the Baidu Encyclopedia. The forest disasters analyzed in this article
mainly include forest fires and forest pests (specifically, diseases, pests, and rodents). The
forest fire levels refer to the levels defined in the “China National Statistical Yearbook” (see
Appendix B).

4.2. Model Design

In this study, 2016 was used as the implementation year, corresponding to the demar-
cation point separating the time periods before and after the EFR policy was implemented.
This policy is an exogenous reform policy promoted by the national forestry and poverty
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alleviation departments from top to bottom, providing a realistic basis for this article to
distinguish between an experimental group and a reference group. In this paper, the 23
provinces, in which the policy was implemented, were regarded as the “experimental
group”, and the 8 provinces that did not implement the policy were regarded as the “refer-
ence group”. The DID method is widely used in public policy effect evaluations [30]; in
this study, according to the DID method principles, the estimation model of this article is
set as follows:

Yit = β0 + β1treati × postt + β2Controlit + θi + gt + εit (1)

where Yit is the explained variable. It represents the number of forest disasters or the area
affected in province i in year t. The variable treati is a dummy that indicates whether
province i adopted the EFR policy during the period from 2014 to 2019. It takes the value of
one if the province adopted the EFR policy and the province i is considered as a treatment
group, otherwise it becomes the control group. The variable postt is a dummy that indicates
the timing of pre-intervention or post-intervention. Then, the interaction term is province
i’s treatment status equal to one for the year that province i implemented the EFR policy
and the year for after. The EFR policy mainly strengthens the patrol of forests by hiring
ecological forest rangers, especially requiring the monitoring of forest disasters such as
forest fires, diseases, pests, and rodents. Therefore, when the EFR policy is implemented,
the control of forest disasters in provinces where the policy is implemented is strengthened.
If the implementation of the policy is effective, the same area where the policy is not
implemented will significantly reduce the incidence of forest fires in the implementation
area. In contrast, if the prevention and control of forest disasters were not considered during
the implementation of the policy, there would be no significant difference in the incidence of
forest disasters between the provinces that implemented the EFR policy and the provinces
that did not implement the policy, as well as before the policy was implemented. The
variable β1 is the focus of this article and represents the marginal effect on the incidence of
forest disasters after the implementation of the EFR policy. For example, if is a negative
number and is significant when it returns, it means that the implementation of the EFR
policy can significantly reduce the occurrence of forest disasters; β0 is the intercept term;
and Controlit is a series of other control factors that affect the occurrence of forest disasters.
The variable β2 represents the sum of the marginal contribution rates of other factors
affecting the occurrence of forest disasters. We include both the province fixed effects (θi)
and year fixed effects (gt) in order to control for time-invariant province characteristics and
common time trends that affect all provinces in the same way; εit is the random error term.

4.3. Variable Selection and Definition

In this study, the explained variable, forest disasters, mainly involves forest fires and
forest pests, and the control variables mainly include forest-disaster-influencing factors,
selected in reference to Tao Qing et al. (2015) and Ying Zhang et al. (2015) [7,31]. The
control variables were selected with respect to the importance of forestry resources, the
economic and social development levels, human capital level, meteorological conditions,
and informatization. The specific variable selection and setting values are shown in Table 1.

4.4. Methods

Since there are significantly differences between the treatment group that implemented
the EFR policy and control group in the terms of socio-economic variables, and in the
absence of a random control trial, the implementation of the EFR policy time may be
correlated with some socio-economic variables, such as gross domestic product per capita,
poverty incidence at the province level, which would lead to inconsistent estimates of
the impact of the EFR policy on forestry diseases. Based on this, we adopt a generalized
difference in differences (DID) approach to identify the causal effect of the EFR policy on
forestry diseases, which can capture the time-variant unobservable variables that could
confound the policy implementation.
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Table 1. Variable meanings and assignment rules.

Variable Type Variable Name Meaning or Calculation Unit

Explained variable

Total number of forest fires

The number of forest fire occurrences
shall prevail. In the regression, both

the logarithm of the total area and the
number of occurrences shall be taken

(the same below)

Once

Number of occurrences of forest
fires in each class

Fire classification: general fires;
relatively serious fires; especially
serious fires; particularly large,

serious fires

Once

Total area of pests The actual total area of damage
shall prevail Ten thousand hm2

The total area caused by the
classification of pests

Pest classification: diseases, pests,
harmful plants and rodents Ten thousand hm2

Core explanatory variables Whether to implement the policy 1 = Yes; 0 = No

Control variable

Importance of forestry Total output value of forestry/gross
output value of primary industry %

Population density Total population/total area of
province (logarithm of regression)

Guarantee of financial funds per
unit of woodland area

Total value of forestry support and
protection/total area of forestland

Annual per-capita disposable
income of farmers Logarithmic regression

Forest cover rate Forest area/land area × 100 %

Urbanization rate Actual statistics shall prevail %

Average annual precipitation Core city average mm

Average annual temperature Actual statistics shall prevail ◦C

Information level Mobile phone penetration rate (actual
statistics shall prevail) %

Human capital level
Total population with junior high
school education or above/total

population over six years old
%

Second, we aimed to understand whether the implementation effect of the policy
would be affected by the endowment of forestry resources and the level of regional eco-
nomic development. This is because areas with richer forest resources will employ more
forest rangers, and the localities will pay more attention to forest management, which may
reduce the incidence of forest disasters. In addition, since the initial starting point of this
policy is poverty alleviation, and it is mainly implemented in economically deprived areas,
the number of candidates in poor areas will be greater, that is, the impact of poor areas may
be greater. Based on this, in the analysis of heterogeneity, we mainly analyzed the difference
in the effect between large forestry provinces and small forestry provinces, as well as the
eastern, central, and western regions (from high to low levels of social and economic devel-
opment). We divided the 75th quantile of the per capita forest area in 2019 (0.39 hm2/person,
with a median value of 0.21 hm2/person) into large forestry provinces (per capita forest
area > 0.39 hm2) and small forestry provinces (0 < per capita forest area ≤ 0.39 hm2) to
explore regional forest resource inventory differences.

Finally, we lack the comprehensive statistics at the current stage to analyze the reasons
for this. Therefore, for the analysis of the reasons, we mainly combine our practical
investigation of the implementation of the policy in Sichuan, the design of the policy-
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related system and the conclusions of other researchers, and make inferences about the
causes through the methods of induction and summary. It should be noted that since the
authors of this study are all from the Sichuan Province (Sichuan Province is not only a large
forestry province but also located in western China), they are relatively familiar with the
implementation of the Sichuan EFR policy. Therefore, empirical observations mainly come
from Sichuan Province.

5. Results
5.1. Descriptive Statistical Analysis

Table 2 reports the statistical results of the main variables. The results showed that
the average annual number of forest fires in the province was 98.4, and the main forest fire
grades included general fires and relatively serious fires. The average annual pest damage
area in each province was 392,000 hectares, and the main pest type involved insect pests.
In addition, the average annual forest coverage rate in each province was 32.7%, and the
forestland financial expenditure was USD 52.63/0.07 km2. The statistics of the other main
variables are shown below in Table 2.

Table 2. Summary Statistics.

Variable Name Obs Mean SD Min Max

Total Number of Forest Fires 186 98.4 139.44 0 949
Number of General Fires 186 60.62 96.58 0 591

Number of Relatively Serious Fires 186 37.79 57 0 358
Number of Especially Serious Fires 186 0.08 0.49 0 5

Number of Particularly Large, Serious Fires 186 0.03 0.25 0 3
Total Area of Pest Damage 186 39.02 33.94 0.44 201.15

Disease-damaged Area 186 4.62 4.42 0.01 21.51
Insect-damaged Area 186 27.5 21.23 0.39 122.54

Rodent-damaged Area 186 6.3 13.69 0 86.96
Whether to Implement the Policy 186 0.74 0.44 0 1

Importance of Forestry 186 7.55 10.62 1.39 107.81
Forest Cover Rate 186 32.7 17.98 4.2 66.8

Annual Per-capita Disposable Income of Farmers 186 9.46 0.35 8.74 10.41
Population Density 186 5.31 1.49 .93 8.27
Urbanization Rate 186 57.24 12.73 23.71 89.6

Guarantee of Financial Funds Per Unit of Woodland Area 186 336.47 502.98 3.55 3365.72
Information Level 186 98.93 22.82 62.07 189.47

Human Capital level 186 69.51 11.95 18.69 94.09
Annual Precipitation 186 967.43 576.53 44.1 2939.7

Average Annual Temperature 186 14.48 5.02 4.3 25.3

Table 3 reports the economic and social differences between the experimental group
and the control group. The results show that annual per-capita disposable income of
farmers, population density, urbanization rate, forestry financial investment per unit area,
information level, human capital level, precipitation and temperature were significantly
higher for the control group than for the experimental group.

Table 4 reports the differences in forest resource protection between the experimental
group and the control group. The results show that the incidence of forest fires and the
area of harmful organisms were significantly higher in the experimental group than in
the control group, while major fires and environmental emergencies were significantly
lower in the experimental group than in the control group. In addition, the importance of
forestry and forest coverage in the experimental group was lower than that in the control
group, but this difference did not pass the mean significance test. The results described
above indicate that the EFR policy may effectively reduce the probability of forest fires and
harmful organisms.

Table 5 reports the changes observed in the forest resource protection metrics of the
experimental group before and after policy implementation. The results show that the
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incidence of relatively serious fires, environmental emergencies and pest-injured areas
decreased after the policy was implemented, but these differences did not pass the mean
significance test, and the total number of forest fires increased after the policy was imple-
mented. The above results show that the policy’s effect on forest resource protection is not
clear. Figure 5 shows the annual trends obtained for two main aspects in the experimental
group and control group: forest fires and harmful organisms. The results show that after
the implementation of the policy, the incidence of forest disasters did not decrease, and a
certain time lag effect exists.

Table 3. Differences in economic and social development between the experimental group and
control group.

Variable Name
Policy Is Not Implemented

(Control Group)
Policy Implementation Group

(Experimental Group) t-Test
Sample Size Mean Sample Size Mean

Annual Per-capita Disposable Income of Farmers 48 9.81 138 9.34 0.46 ***
Population Density 48 6.76 138 4.81 1.95 ***
Urbanization Rate 48 72.62 138 51.89 20.73 ***

Guarantee of Financial Funds Per Unit of
Woodland Area 48 706.64 138 207.73 498.91 ***

Information Level 48 123.11 138 90.52 32.59 ***
Human Capital Level 48 76.65 138 67.04 9.61 ***
Annual Precipitation 48 1260.83 138 865.38 395.45 ***

Average Annual Temperature 48 17.01 138 13.56 3.46 ***

Note: The “***” symbol indicates significance at a significance level of 1%.

Table 4. Differences in the protection of forest resources between the experimental group and
control group.

Variable Name
Policy Is Not Implemented

(Control Group)
Policy Implementation Group

(Experimental Group) t-Test
Sample Size Mean Sample Size Mean

Logarithm of the Total Number of Forest Fires 41 3.17 137 4.00 −0.82 ***
Proportion of Relatively Serious Fires and above 41 0.51 137 0.34 0.18 ***

Environmental Emergencies 41 2.43 137 1.85 0.58 ***
Logarithm of the Total Area of Pests 41 2.63 137 3.61 −0.97 ***

Importance of Forestry 41 11.75 137 5.81 5.94 ***
Forest Cover Rate 41 36.73 137 32.59 4.14

Note: The “***” symbol indicates significance at a significance level of 1%.
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Table 5. Changes in forest disasters between the experimental group and control group before and
after policy implementation.

Variable Name
Policy Is Not Implemented

(Control Group)
Policy Implementation Group

(Experimental Group) t-Test
Sample Size Mean Sample Size Mean

Logarithm of the Total number of Forest Fires 69 4.09 68 3.90 0.20
Proportion of Relatively Serious Fires and above 69 0.33 68 0.34 −0.01

Environmental Emergencies 69 1.81 68 1.89 −0.07
Logarithm of the Total Area of Pests 69 3.59 68 3.63 −0.04

5.2. Analysis of Empirical Results
5.2.1. Basic Regression Results

Table 6 reports the regression results obtained for the EFR policy impacts on forest
fires. From the estimation results of the regression model, the goodness of fit, R2, was
0.293 (at a significance level of 0.000), and this finding is guaranteed by gradually adding
robust variables to the results (no other control variables are added in columns (1) and (2)
of Tables 6 and 7, while other control variables are added in columns (3) and (4)). This
result shows that the variables included in the model contribute to the incidence of forest
fires with an explanatory power of 29.3%.

Table 6. Fixed-effects regression model results: logarithm of total forest fires.

(1) (2) (3) (4)
FE Two-Way FE Two-Way FE 2-Year Window Period

Treat * Post −0.252 * −0.066 0.249 0.027
(0.13) (0.22) (0.20) (0.22)

Importance of Forestry −0.015 *** −0.011
(0.00) (0.01)

Forest Cover Rate −0.035 0.151
(0.04) (0.13)

Annual Per-capita Disposable Income of Farmers 0.242 −10.700 **
(0.28) (5.06)

Population Density 5.866 12.865 *
(5.05) (6.93)

Urbanization Rate −0.181 ** −0.142 *
(0.07) (0.07)

Guarantee of Financial Funds Per Unit of
Woodland Area −0.000 0.000

(0.00) (0.00)
Information Level 0.016 0.012

(0.01) (0.02)
Human Capital Level 0.001 −0.002

(0.01) (0.03)
Annual precipitation −0.001 *** −0.001 **

(0.00) (0.00)
Average Annual Temperature 0.185 0.177

(0.17) (0.26)
Constant 3.736 *** 3.855 *** −22.007 34.785

(0.05) (0.13) (25.49) (42.38)

Year Fixed Effect No Yes Yes Yes

Province Fixed Effect Yes Yes Yes Yes

N 186 186 186 124
r2 0.037 0.119 0.323 0.293

Note: The ***, ** and * indicate significance at the significance levels of 1%, 5% and 10%, respectively. In addition,
the values in parentheses are standard errors.
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Table 7. Fixed-effects regression model: heavily damaging forest fires and above.

(1) (2) (3) (4)
FE Two-Way FE Two-Way FE 2-Year Window Period

Treat * Post 0.006 0.042 0.105 0.073
(0.04) (0.08) (0.10) (0.11)

Importance of Forestry −0.014 *** −0.014 ***
(0.00) (0.00)

Forest Cover Rate −0.028 −0.026
(0.03) (0.02)

Annual Per-capita Disposable Income of Farmers 0.012 4.400 **
(0.11) (2.05)

Population Density 1.116 −1.431
(1.97) (3.33)

Urbanization Rate 0.002 −0.017
(0.03) (0.03)

Guarantee of Financial Funds Per Unit of
Woodland Area −0.000 ** −0.000 *

(0.00) (0.00)
Information Level −0.005 −0.009

(0.00) (0.01)
Human Capital Level 0.010 0.005

(0.01) (0.01)
Annual Precipitation 0.000 0.000

(0.00) (0.00)
Average Annual Temperature −0.003 −0.011

(0.04) (0.03)
Constant 0.375 *** 0.381 *** −4.845 −30.307

(0.01) (0.03) (11.43) (20.36)

Year Fixed Effect No Yes Yes Yes

Province Fixed Effect Yes Yes Yes Yes

N 178 178 178 118
r2 0.000 0.008 0.202 0.298

Note: The ***, ** and * indicate significance at the significance levels of 1%, 5% and 10%, respectively. In addition,
the values in parentheses are standard errors.

According to the results listed in Table 6 (3), the policy did not significantly reduce the
incidence of forest fires. Even if the analysis window was changed to a two-year window,
the policy still failed to significantly reduce the incidence of forest fires. In addition, Table 7
reports the impacts of the EFR policy on fires at the relatively serious grade and above, and
the results still show that the policy did not significantly reduce the incidence of these fires.

Regarding the influence of other variables, the empirical results listed in Table 6 (3)
show that disposable income, the urbanization rate, and the annual per-capita disposable
income of farmers can significantly reduce the incidence of forest fires; that is, the higher
the disposable income of the farmers is, the higher the urbanization rate is, and the more
precipitation falls, the lower the incidence of forest fires in the region is. In contrast, the
population density has a significant positive impact on the incidence of forest fires; that is,
provinces with greater population densities have a higher incidences of forest fires.

Table 7 reports the impacts of the EFR policy on the number of fires graded relatively
serious and above. The results showed that the policy failed to reduce relatively serious
and more serious fires. The greater the importance of forestry, the greater the investment
in financial forestland guarantee funds is, and this can effectively reduce the incidence of
large fires.

Tables 8 and 9 report the regression results of the total area of forest pests and the
classification of pests. The findings reveal that the EFR policy can reduce the area infested
by pests, but the results are not significant. Therefore, the implementation of the policy did
not significantly reduce the area infested by forest pests.
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Table 8. Fixed-effects regression model results: logarithm of the area infested by forest pests.

(1) (2) (3) (4)
Two-Way FE Two-Way FE 2-Year Window Period

Treat * Post 0.036 −0.115 −0.134 −0.042
(0.02) (0.13) (0.11) (0.09)

(0.02) (0.02)
Constant 3.238 *** 3.221 *** 3.075 −14.384 *

(0.01) (0.03) (8.29) (8.27)

Year Fixed Effect No Yes Yes Yes

Province Fixed Effect Yes Yes Yes Yes

Control Variables No No Yes Yes

N 186 186 186 124
r2 0.012 0.096 0.187 0.285

Note: The *** and * indicate significance at the significance levels of 1% and 10%, respectively. In addition, the
values in parentheses are standard errors. The control variables include the importance of forestry, forest cover
rate, annual per-capita disposable income of farmers, population density, urbanization rate, guarantee of financial
funds per unit of woodland area, information level, human capital level, annual precipitation and average annual
temperature; Tables 9–11 contain corresponding variables.

Table 9. Fixed-effects regression model results: classification of forest pests.

(1) (2) (3) (4)
Disease Pest Rodent Harmful Plants

Treat * Post −0.197 −0.052 0.024 0.003
(0.16) (0.11) (0.06) (0.04)

Constant −29.204 −8.767 16.320 ** −2.301
(17.89) (11.46) (7.92) (4.39)

Year Fixed Effect No Yes Yes Yes

Province Fixed Effect Yes Yes Yes Yes

Control Variable Yes Yes Yes Yes

N 186 186 186 186
r2 0.179 0.134 0.161 0.140

Note: The “**” indicate significance at the significance levels of 5% respectively. In addition, the values in
parentheses are standard errors.

Table 10. Fixed effects regression model results: large forestry provinces vs. small forestry provinces.

(1) (2) (3) (4) (5) (6)

Logarithm of the Total Number
of Fires

Heavily Damaging Forest Fires
and above

Logarithm of the Area Infested
by Pests

Large Forestry
Provinces

Small Forestry
Provinces

Large Forestry
Provinces

Small Forestry
Provinces

Large Forestry
Provinces

Small Forestry
Provinces

Treat * Post 0.816 ** 0.130 0.524 0.015 −0.167 −0.110
(2.59) (0.58) (1.12) (0.16) (−0.73) (−0.99)

Constant 0.389 −1.027 −5.276 13.265 −5.084 13.199
(0.02) (−0.03) (−0.49) (1.01) (−0.69) (1.04)

Year Fixed Effect No Yes Yes Yes Yes Yes

Province Fixed Effect Yes Yes Yes Yes Yes Yes

Control Variable Yes Yes Yes Yes Yes Yes

N 47 139 46 132 47 139
r2 0.645 0.309 0.568 0.303 0.622 0.239

Note: The “**” indicate significance at the significance levels of 5%, respectively. In addition, the values in
parentheses are standard errors.



Forests 2022, 13, 80 16 of 21

Table 11. Fixed effects regression model results: regional differences.

(1)
Logarithm

of the
Total

Number of
Fires

(2)
Logarithm

of the
Total

Number of
Fires

(3)
Logarithm

of the
Total

Number of
Fires

(1)
Relatively

Serious
Fires and

above

(2)
Relatively

Serious
Fires and

above

(3)
Relatively

Serious
Fires and

above

(1)
Logarithm
of the Area

Infested
by Pests

(2)
Logarithm
of the Area

Infested
by Pests

(3)
Logarithm
of the Area

Infested
by Pests

West Middle East West Middle East West Middle East

Treat * Post 1.078 * −0.558 −0.168 0.668 0.232 0.193 −0.159 0.035 −0.202
(1.99) (−1.17) (−0.52) (1.17) (1.23) (1.44) (−0.56) (0.13) (−1.51)

_cons −23.47 151.37 * 61.672 2.767 10.701 23.466 −2.944 −33.482 * 22.924
(−0.83) (2.22) (1.79) (0.19) (0.59) (1.17) (−0.27) (−1.93) (1.28)

Annual
Fixed
Effect

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Control
Variable Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 72 48 66 72 48 66 72 48 66
r2 0.223 0.400 0.399 0.223 0.400 0.399 0.223 0.400 0.399

Note: The “*” indicate significance at the significance levels of 10%, respectively. In addition, the values in
parentheses are standard errors.

5.2.2. Analysis of Heterogeneous Effect

To further understand whether forest resource stocks and regional differences exist
in the effect of the EFR policy implementation, this paper divided the 75th quantile of the
per-capita forest area in 2019 (0.39 hm2/person, with a median value of 0.21 hm2/person)
into large forestry provinces (per-capita forest area > 0.39 hm2) and small forestry provinces
(0 < per-capita forest area ≤ 0.39 hm2) to explore regional forest resource inventory differ-
ences. In addition, regional differences were explored according to the division of China’s
eastern, central and western economic regions.

Tables 10 and 11 report the policy impacts on the incidence of forest disasters in
forest resource stocks and the differential impacts among different regions, respectively. In
terms of the analysis of the heterogeneity of the resource stocks, the policy significantly
impacted the occurrence of large forest fires in major forestry provinces, but this impact
was positive. After the implementation of the EFR policy, the policy had a larger and higher
impact level. The incidence of forest fires increased, but other aspects did not reflect any
significant impact.

After analyzing the regional heterogeneity of the EFR policy, the results show that the
EFR policy significantly impacted the total incidence of forest fires in the western region, but
this impact was still positive. The above results show that, overall, the forest ranger policy
reveals no significant differences in its corresponding forest disaster mitigation effects in
terms of differences in forest resource inventories or economic geographic locations.

6. Discussion

Based on panel data from 31 provinces in China from 2014 to 2019, this study focuses
on assessing the impact of EFR policy on forest disasters. Regardless of the overall level
or the classification of disaster types, the results show that the implementation of the EFR
policy did not reduce the incidence of forest disasters. This result is completely contrary to
the conclusion of previous studies that the EFR policy can effectively reduce the incidence of
forest disasters [23–25]. Furthermore, it also confirms previous researchers’ conjecture that
the policy may have no effect on forest disaster management and control [12,26]. Through
the comparison of argumentation methods, it is found that the previous conclusion, that
the policy is effective for forest disaster prevention, is only based on the statistical data
of individual provinces in a single year, without controlling the influence of other factors.
Therefore, the conclusions of this study may be more reliable. However, why has this policy
had no significant effect on forest disaster prevention and control? By combining the results
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of our practical investigation in Sichuan Province, the design of the policy system, the
implementation process of the local government and the analysis of previous researchers,
we infer and demonstrate three aspects: the selection behavior of forest rangers, the use
behavior of labor funds, and the performance evaluation of patrols. The specific reasons
may include:

First, when re-employing ecological rangers among impoverished people, officials are
more inclined to select individuals from the most impoverished populations. According
to ecological management requirements and protection goals, to effectively realize the
effective management and protection of forestlands, it is necessary to require candidate
selection methods that favor groups with higher human capital among impoverished
populations to meet forest patrolling and protection requirements. However, Yan et al.
(2020) [12] used data characterizing 33,681 EFRs in Sichuan Province to assess whether the
EFRs are more likely to be re-employed and found that EFRs with lower income levels,
whose poverty was not alleviated, and EFRs with lower human capital levels were more
likely to be re-employed due to their access to renewal opportunities. In addition, some
researchers pointed out that, in actual work, widespread problems exist associated with
the selection and hiring of individuals from impoverished households that are not well
qualified for ecological management and protection positions [32]. Based on these results,
it can be speculated that, when implementing EFR policies, governmental departments are
more inclined to reach the “poverty reduction” goal, rather than the dual goal of “poverty
reduction and ecological management”.

Second, the labor funds of ecological rangers are broken down. According to the
requirements of the “Administrative Measures for Ecological Forest Rangers of the impov-
erished population with Filing and Registration”, the central government shall provide
guarantees in accordance with the labor subsidy standard of USD 1563.45/person/year,
the main part of which must be used for forest rangers labor subsidies; this publication
also indicated that localities can reflect on the local actual situation to consider the EFR
management and protection subsidy standards, management and protection areas, diffi-
culty of management and protection duties and original EFR labor subsidy level, as well
as other factors to determine the specific subsidy standard. In the early stage of the EFR
policy implementation, the labor wages of impoverished EFRs in various regions of Sichuan
Province were essentially implemented at the standard of USD 1563.2328/person/year,
but according to the policy goals, by the end of 2020, all poverty-stricken people had to be
relieved of poverty. Thus, constraints in various regions began to dilute labor subsidy funds
for forest guards, and employment targets were increased to achieve greater poverty reduc-
tion targets. Through the data of 33,681 forest rangers who worked in Sichuan Province
from 2016 to 2019, it is known that the average annual labor subsidy was USD 791.1521,
and the minimum subsidy was USD 218.8526. Clearly, the dilution of labor subsidy funds
greatly reduces the enthusiasm of EFRs when managing and protecting forests, and this
policy has gradually evolved into a direct income subsidy policy. It can also be inferred
that the current orientation of the policy is mainly aimed at the “poverty reduction” goal.

Third, performance appraisals of forest rangers are mostly mere formalities and lack
standardization and restriction. Through field inspections of typical cases in the three major
forestry counties of Pingwu County, Qingchuan County, and Wenchuan County in Sichuan
Province, we found that EFR assessments are mainly performed by village committees
and that the main assessment content involves an inspection of the EFRs’ mountain logs;
however, these logs mostly contain the behavior of the individual writing the log, and
the corresponding assessment is singular and lacks reference value. Additionally, the
assessments of the village committees are often not strict due to factors such as human sen-
timent and assessment costs. Regarding the assessments of local governments, higher-level
governments also give more attention to the selection and funding of the policy implemen-
tation assessments of lower-level governments than to assessing the EFRs themselves. The
lack of constraints on environmental protection indicators has also led to deficiencies in
the assessment and implementation of local governments, as reflected in some previous
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studies. After analyzing the EFR policy, personnel have pointed out that the policy ne-
glected forestry management departments when considering the management of forest
rangers [33]. In addition, the salary structure of EFRs is singular and fixed, and there are no
performance-based salary incentives. Therefore, on the basis of the lack of any incentive,
forest rangers have a weak sense of competition and lack subjective initiative. Therefore, in
the absence of effective supervision and incentives, it is difficult for impoverished EFRs to
have the initiative to conduct serious inspections. This also shows that the goal orientation
of the EFR policy has focused more on “poverty reduction” than on “ecological protection”.

In summary, from the perspective of the systematic design and implementation of
EFR policies at three levels, the selection of renewal targets for EFRs, the use of labor
subsidy funds, and the evaluation of management and protection performances, the im-
plementation process of the EFR policy was found to be seriously tilted towards the goal
of “poverty reduction”. Institutional considerations for the realization of the “ecological
protection” goal were ignored. Based on these results, we can infer that it is precisely
because of the choice of the policy’s goal orientation that the policy lacks specific insti-
tutional considerations for the realization of the “environmental protection” goal in the
processes of the systemic policy design and practices. It is precisely because of the lack of
assessment requirements or constraints for forest disaster prevention and control, that local
governments and ecological forest rangers do not care about whether forest disasters occur
or not, which increased the opportunism of local governments and ecological rangers in
ecological management and protection behavior. In the end, this policy did not effectively
reduce the incidence of forest disasters.

From the perspective of the integrity of the data and evaluation methods used herein,
the data and policy evaluation methods used in this study were more representative
and convincing than those used in previous studies. However, the analysis described
in this paper still has the following deficiencies due to limitations associated with data
uncertainties: (1) the EFR policy was mainly implemented for impoverished populations
in collective forests, but the forest disaster data failed to effectively differentiate between
collective forests and state-owned forests, making it difficult to assess the impacts of the
EFR policy on collective forest disasters and better clarify the ecological effects of the policy;
(2) this article considers only the provincial level, though the experimental group and
control group differ greatly in their forestry and socio-economic development endowments,
thus reducing their comparability. It would be more effective to conduct analyses at the
county scale or smaller village scale to evaluate the impact of the EFR policy on forest
disasters; (3) in the cause inference section, this study considered only the implementation
of experienced observations, documents and EFR policy system design in Sichuan Province
to infer that the policy did not effectively reduce forest disasters. Some deviations in the
conclusions obtained regarding the reasons for the disaster incidence rate may have arisen
if different provinces were included. Based on the deficiencies of this article, in the future,
we will further evaluate the impact of this policy on forest disasters and other effects from
the perspective of counties and villages. At the same time, through the implementation of
this policy, we will also conduct a more comprehensive investigation of the opportunism
of local governments and ecological rangers in the implementation of this policy. This is
expected to provide a decision-making reference for the improvement of this policy.

7. Conclusions and Policy Implications
7.1. Conclusions

In the context of China’s eco-compensation policy and considering the dual “poverty
reduction and environmental protection” goals of the policy, this paper organized China’s
provincial-level forest disaster data collected from 2014 to 2019, combined these data with
the natural experiment of the policy as an external shock, and used the DID method to
evaluate the impact of the EFR policy on forest disasters. The main conclusions of this
article are as follows:
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(1) The empirical results at the provincial level show that the implementation of China’s
EFR policy did not effectively reduce the incidence of forest disasters. In short, the
implementation of the EFR policy did not effectively reduce the incidence of forest
fires, forest pests, forest diseases, and forest rodents. Moreover, this effect has no
significant differences in the stock of forest resources, the level of forest disasters, or
regional differences. Therefore, proposition 1 proposed in this paper is supported.

(2) The EFR policy failed to effectively reduce the incidence of forest disasters. The main
reason for this is that the policy is currently being implemented. Due to the pressure
of the “poverty reduction” assessment, the local government mainly chose the policy’s
“poverty reduction goals”, and the central government did not include the indicators
of “effective forest disaster prevention and control” in the performance evaluation of
local governments during the evaluation process, which in turn led the local govern-
ments to disregard the performance evaluation of ecological forest rangers’ ecological
protection effect. In this way, the opportunism of local governments and ecological
rangers was strengthened, and attention to forest disasters was neglected. In the end,
the policy did not achieve the goal of reducing the incidence of forest disasters.

(3) Increasing the urbanization rate (reducing the rural population), increasing the income
level of residents, and abundant precipitation can effectively reduce the incidence
of forest fires. Therefore, this result also shows that, by adjusting the frequency of
population activities, increasing residents’ income, and then improving the level of
awareness, it is beneficial for reducing the incidence of forest disasters.

7.2. Policy Implications

The analysis and conclusions in this study have certain enlightening significance for
policy making. The novel information relevant to the government is as follows: the “eco-
logical protection” goal of the EFR policy should be strengthened. Under the background
of essentially completing urgent poverty reduction tasks in the past and alleviating the
pressure of local poverty alleviation, the orientation of the EFR policy objectives should
shift from the “poverty reduction” goal focused on the past to the dual goal of “poverty
reduction and ecological protection”; next, regarding “ecological management and pro-
tection”, the appraisal index corresponding to the target is included in the content of the
performance appraisal. Human intervention can accelerate the restoration of forests fol-
lowing disasters [34,35]. Therefore, on the one hand, it is necessary to quantify the local
government’s “forest disaster” incidence indicators during the EFR policy implementation.
Punishment and reward mechanisms should be incorporated into EFR assessments, and
the selection and employment conditions and salary system should be gradually adjusted
to adapt to the new situation under which China’s ecological civilization construction and
poverty alleviation are effectively integrated with rural revitalization. In short, the design
and optimization of ecological compensation policies, such as impoverished EFRs, should
promote the matching of policy objectives and management systems to effectively obtain
the policy goals and improve the policy implementation efficiency.
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Appendix A

Table A1. Notes and information reference source.

Numbering Notes and Reference Source

1.1 https://www.thepaper.cn/newsDetail_forward_3263397, accessed on 21 March 2021

1.2 http://www.forestry.gov.cn/main/5383/20190930/100821670658921.html, accessed on 22 March 2021

1.3
The financial support standard for the ecological forest rangers is USD 1563.45/person/year, and is

mainly used for the labor compensation of forest rangers. This standard is much higher than the
poverty alleviation standard of USD 359.62/person-year (the constant price in 2011)

1.4 http://www.gov.cn/gongbao/content/2011/content_2020905.htm, accessed on 22 March 2021

1.5 http://politics.people.com.cn/n/2015/1208/c1001-27898134.html, accessed on 22 March 2021

1.6 http://www.greentimes.com/greentimepaper/html/2016-08/30/content_3294090.htm,
accessed on 15 February 2021

1.7 https://www.66law.cn/tiaoli/23.aspx, accessed on 15 February 2021

1.8 http://aqxxgk.anqing.gov.cn/show.php?id=658441, accessed on 15 February 2021

1.9 https://www.docin.com/p-2162409316.html, accessed on 15 February 2021

1.10 http://www.stats.gov.cn/, accessed on 24 January 2021

Appendix B

According to the “Notice on Adjusting Fire Levels” issued by the Ministry of Public Security:
General fires; relatively serious fires; especially serious fires; particularly big serious fires

(1) General fire. A fire that caused the death of less than 3 people, or severely injured less
than 10 people, or caused direct property damage of less than 10 million yuan.

(2) Relatively serious fires. A fire that caused the death of more than 3 people and less
than 10 people, or serious injuries of more than 10 people and less than 50 people, or
direct property losses of more than 10 million yuan and less than 50 million yuan.

(3) Especially serious fires. A fire that caused more than 10 deaths but less than 30 people,
or serious injuries of more than 50 people but less than 100 people, or direct property
losses of more than 50 million yuan and less than 100 million yuan.

(4) Particularly big serious fire. A fire that caused more than 30 deaths, or serious injuries
of more than 100 people, or direct property losses of more than 100 million yuan.

At: https://kuai.so.com/7ff516d2d5f8d497bd9b151689be28fa/wenda/selectedabstracts/
www.yebaike.com?src=wenda_abstract, accessed on 15 February 2021.
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