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Abstract: This paper presents novel empirical evidence on the welfare impacts of forest protection
programs, focusing on both income and material welfare at the household level. Specifically, we
conduct a household survey of 1271 households in forestry communities that participate in the
Natural Forest Protection Program (NFPP) in China. The survey data are collected from 56 state
forest enterprises (SFEs) across three provinces in China. We employ the Alkire—Foster method to
calculate and decompose the material deprivation index based on household income levels. Our
analysis reveals that forestry communities exhibit a significant proportion of households in low-
income welfare states, comprising nearly one-fourth (25.41%) of the sample. Furthermore, we observe
that the percentage of households in a low-material welfare state is nearly one-fifth (21.70%), with
7.79% of households experiencing both low-income and low-material welfare. Importantly, we find
that welfare disparities persist across population subgroups based on occupation and geography. In
addition, we assess the impact of the NFPP on household welfare outcomes and identify an elite
group of technicians residing in urban communities down the hill who experience positive welfare
effects from the program. These findings provide critical insights beyond a single welfare dimension
and contribute to the growing literature on evaluating forest protection policies. Furthermore, the
results offer valuable lessons for designing and implementing forest protection programs in other
developing countries.

Keywords: forest protection programs; forest community households; income welfare; material welfare

1. Introduction

In response to the formidable challenges of forest degradation and climate change,
various forest protection programs have been implemented by forestry communities world-
wide [1,2]. These programs encompass conventional protectionist approaches, such as
the creation of protected areas and national parks by governments to control and man-
age forest resources [3,4], as well as decentralized forest management models through
cooperative agreements between governments and local communities or businesses that
involve joint and participatory management of forest resources [5-8]. Unfortunately, in low-
and middle-income countries, the inherent conflict between protection and development
often impedes the success of forest protection programs in achieving a balance between
local forest resource stocks and community welfare [9-11]. This issue has far-reaching
implications, as approximately 1.6 billion individuals globally rely directly or indirectly on
forest resources for their livelihoods [12].

The Natural Forest Protection Program (NFPP), spearheaded by the Chinese govern-
ment, is among the largest forest conservation initiatives globally in terms of spatial extent
and government investment [13]. The present study aims to assess the efficacy of the NFPP,
which was instituted in response to a crisis in forest resources that plagued China during
the 1980s and 1990s. This crisis was largely precipitated by rampant logging activities,
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including heavy selective cutting and clear-cutting, by state forest enterprises (SFEs), which
had been entrusted with the responsibility of developing and managing natural forest
resources between 1949 and 1998 [14,15]. As a consequence, the depletion of natural forest
resources in state-owned forest areas, including those located in the upper reaches of
the Yangtze River, the middle reaches of the Yellow River, Northeast China, and Inner
Mongolia [16-18], jeopardized the existence of numerous forestry workers and local forest
ecosystems in northeastern China, posing a grave threat to their ecological security [19].

The efficacy of the NFPP in mitigating the ongoing forest resource crisis and promoting
the welfare of local forestry communities has become a pressing issue, given the widespread
academic interest in evaluating the effectiveness of diverse forest protection initiatives
from a welfare perspective [20-23]. Over the NFPP’s implementation period (2000-2020),
strict protection measures, such as logging restrictions and bans, led SFEs to shift their
primary focus from “timber logging and processing” to “forest management, nurturing,
and afforestation”. Consequently, numerous studies have demonstrated the significant
effectiveness of the NFPP in preserving and restoring natural forest resources [18,24-27].
However, it remains unclear how the participation of forestry community households in
the NFPP affects their welfare.

In the extant literature, the inquiry into the efficacy of forest protection programs in
addressing the forest resource crisis and promoting the welfare of local forestry commu-
nities has primarily concentrated on the following domains (For technical progress in the
existing literature around NFPP welfare effect assessment, see Appendix A): (1) assess-
ment of the welfare of households within forestry communities from a unidimensional
perspective, wherein household welfare levels are evaluated solely based on economic
income [28]. Some scholars have examined the impact of the implementation of NFPP on
the income of households employed by SFEs [29-32], while others have studied the effects
of strict protection measures such as logging restrictions and forest nurturing implemented
by SFEs during the NFPP implementation on the income of forestry community house-
holds [33,34]. (2) Assessment of the welfare of households within forestry communities
from a multidimensional perspective. Here, the quality and status of household life are
evaluated through the selection of multiple dimensions such as resources, capabilities, or
power [35-38]. Some scholars have employed sustainable livelihood levels [39-41] and fea-
sible capability levels [42,43] to measure and define the welfare level of forestry community
households, while others have used subjective welfare satisfaction [44] or constructed a
household wealth indicator system [45]. (3) Emphasis on vulnerable groups in local forestry
communities. This strand of research mainly centers on the measurement and analysis of
income poverty [46,47], multidimensional poverty [48], and household vulnerability [49,50]
levels within the forestry community household group.

In the extant literature on forest protection programs, two primary limitations have
been identified. Firstly, the measurement of household welfare levels in forestry commu-
nities is fragmented, with the ongoing debate over whether to adopt a unidimensional
or multidimensional perspective [51,52]. Evaluation results based on a single perspective
often result in biased conclusions [53]. For instance, lower-income groups are not neces-
sarily in a multidimensional state of poverty, and vice versa [54,55]. Secondly, the issue of
distributional heterogeneity of the incentive effects of forest protection programs has not
been sufficiently discussed [56]. Compensation mechanisms such as conditional cash trans-
fers [57,58], job provision [59], and community infrastructure investment [8] are typically
introduced to generate incentive effects and to prevent conflicts between forest protection
and residents” demands. Distributional heterogeneity pertains to the differentiation of
the benefits generated by compensation mechanisms within a group [56], which may not
reach disadvantaged groups and may be captured by local elites [1]. In reality, the welfare
effects of the NFPP vary among forestry community households owing to their different
opportunities for welfare benefits. However, compared to the limited literature that focuses
on vulnerable groups in forestry communities, the possibility that the welfare effects of the
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NFPP may be captured by elite groups has been almost disregarded, which is a significant
issue in the field of research on forest protection program welfare effects [60-62].

In this paper, we aim to provide additional insights beyond the single welfare perspec-
tive and to examine the distributional heterogeneity of welfare effects of NFPP. Specifically,
our research question is: What is the overall level of welfare for forestry community house-
holds who participated in the NFPP after 20 years, evaluated from both unidimensional and
multidimensional welfare perspectives? Additionally, how do the proportion and overlap
of low welfare groups vary across different welfare measurement perspectives? Are there
any risks of the NFPP’s welfare effects being captured by local elites? To address these
issues, this paper selected the Northeast and Inner Mongolia state-owned forest region
(NSFR) as the study area, where we evaluated the welfare level of 1271 forestry community
households in 2021, covering multiple dimensions of welfare information, such as income,
health, energy, living environment, and social relations.

NSER is composed of state-owned forest areas distributed in three provinces of Hei-
longjiang, Jilin, and Inner Mongolia, and managed by 87 SFEs. It is not only the core
area of NFPP implementation but also the region with the most serious forest resource
crisis outbreak, making it an ideal field to evaluate the effectiveness of NFPP. Among the
1271 sample households, they are distributed within the jurisdiction of 56 SFEs, accounting
for 64.37% of the total enterprises. We will further elaborate on these issues in the research
area section in Section 3.1 Study Area.

The present article is structured as follows. Section 2 provides a thorough review of
the implementation context and the consequential effects of the forest protection programs
(NFPP), thereby clarifying the research framework. Section 3 outlines the materials and
methods adopted in this study. Section 4 presents the analysis based on the statistical out-
comes derived from the quantitative data. Ultimately, Section 5 incorporates the discussion
and conclusions.

2. Background and Framework
2.1. Implementation and Impacts of China’s Natural Forest Protection Program

The NFPP consists of two distinct phases: Phase I (2000-2010) and Phase II
(2010-2020). The program is designed to cover a total of 17 provinces, which are deemed to
be key state-owned forest areas. These areas include the upstream of the Yangtze River,
the middle and upper reaches of the Yellow River, Northeast China, and Inner Mongolia
(see Figure 1). The program aims to achieve the fundamental objectives of protecting
and restoring natural forest resources [63] while ensuring and improving the welfare of
forestry community households [19]. The NFPP achieves this goal by establishing engi-
neering protection zones and entrusting SFEs to operate in these areas. An innovative
operating model has been developed, which involves “central government funding and
supervision—state forestry enterprises undertaking and operating—employment and in-
come of forestry community households”.

The operational approach of the NFPP does not adopt a dichotomous selection be-
tween the conventional protectionist approaches and the decentralized forest management,
but instead integrates both governance ideologies. On the one hand, the establishment of
engineering protection zones funded and regulated by the central government embodies
the conventional protectionist approaches ideology. In terms of financial resources, the
operational funds of NFPP originate solely from the special transfer payment funds pro-
vided by the central government, as well as the matching funds from local governments,
with the central investment accounting for more than 90%. In terms of regulation, in accor-
dance with the “Forest Law of the People’s Republic of China,” natural forest resources
belong to the entire public, while SFEs and participants from forestry communities only
possess the management and utilization rights. As the principal founder and owner of
the forest resources, the central government exerts comprehensive supervision over the
operating plans, employment plans, and investment plans of SFEs. For instance, “The
Review and Approval Method of Forest Management Plan for Key State-owned Forest
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Areas in Northeast China and Inner Mongolia (2017-2022)” [64] distinctly stipulates that
the endorsement of the natural forest management plan must be completed by the Forest
Resources Management Department of the State Forestry Administration.
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Figure 1. Scope of Implementation of NFPP, the square in the upper right corner of the figure
represents the area where NSFR is located.

On the other hand, decentralized forest management ideology is exemplified by the in-
teractions between the central government and SFEs through agency and commission. The
central government retains ownership of natural forest resources while delegating manage-
ment and utilization rights to SFEs, which become the de facto agents of forest protection
and restoration, subject to rigorous scrutiny by the former. In low- and middle-income
developing countries, such as Mexico, India, and Guatemala, cooperation mechanisms
between the central government and forestry communities are widespread. Forestry com-
munities in these countries enter into long-term cooperation agreements with the national
government, leading to the formation of community forestry enterprises (CFEs), which
constitute successful examples of decentralized forest management [65,66]. Chinese SFEs
may be considered analogous to CFEs, with their “political-enterprise integration” man-
agement system enabling them to simultaneously undertake the production function of
enterprises and the function of local governments. This means that SFEs are required not
only to fulfill the responsibility of devising and implementing forest management plans
but also to fulfill the responsibility of providing employment opportunities and promoting
community development.

During the implementation period of the NFPP from 2000 to 2020, SFEs took sev-
eral measures to comply with the regulations. These measures included the utilization
of central government transfer payments to implement quota-based logging and logging
prohibition measures [67], the resolution of historical debts of enterprises [68], the transfer
and resettlement of unemployed personnel [30], and the adjustment of the main business
of enterprises [69]. The aforementioned measures have brought about three significant
changes: (a) a shift in the operational strategy of natural forest resources, from natural forest
development to natural forest protection; (b) a change in the production and operation
direction of SFEs, from timber logging and processing to providing forest protection and
restoration services; (c) a modification in the employment practices of forestry community
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households, from engaging in production-related positions such as logging, transporta-
tion, and processing provided by SFEs to participating in forest management, nurturing,
afforestation, and fire prevention-related positions.

The effects of the aforementioned changes on the welfare of local forestry communities
were significant, both directly and indirectly. Prior to the implementation of the NFPP, SFEs
made substantial investments in community infrastructure and welfare initiatives (e.g., mu-
nicipal buildings, communication networks, medical clinics, and educational institutions)
to attract local labor and meet the needs of employees. These investments were financed
by profits generated from the logging and processing industry. However, following the
implementation of the NFPP, SFEs became wholly reliant on central government transfer
payments for funding forest protection and restoration tasks, resulting in a lack of incentive
for further investment in forestry community infrastructure and welfare projects. Prior to
the NFPP, households in forestry communities engaged in various livelihood activities, in-
cluding timber collection, crop cultivation under the forest canopy, livestock breeding, and
forest product harvesting. Nevertheless, after the implementation of the NFPP, SFEs began
implementing stringent protection measures, such as restricted logging and logging bans
that prohibited local forestry community households from harvesting any trees, including
windblown ones, which had a negative impact on the mushroom cultivation industry that
relied on sawdust as a raw material.

In essence, the implementation of the NFPP has resulted in various impacts on the
welfare of forestry community households, while also ensuring the preservation and
restoration of natural forest resources. These impacts include changes in wage income,
employment methods, livelihood activities, and living environment. Therefore, to compre-
hensively assess the overall welfare level of forestry community households participating
in the NFPD, it is necessary to evaluate not only the unidimensional welfare represented by
the economic income after the implementation of the NFPP, but also the multidimensional
welfare that encompasses various aspects such as diet, energy, housing, work, and social
interaction. Such an evaluation is necessary to account for the multi-faceted nature of the
household welfare concept [70].

2.2. Research Framework

The primary aim of this article is to assess the overall welfare status of households
within the forestry community who are participating in the National Forest Protection
Programs (NFPP) while investigating the heterogeneity in the distribution of welfare effects
resulting from these forest protection initiatives. The evaluation of household welfare
is conducted from two perspectives: income welfare (unidimensional perspective) and
material welfare (multidimensional perspective). The distribution heterogeneity issue
concentrates on the welfare level and features of low-welfare groups (vulnerable groups)
and elite groups (advantaged groups) within the forestry community. The research method-
ology can be summarized into three stages: defining and measuring household welfare
levels, identifying low-welfare groups, and identifying elite groups.

Step 1 involves defining and quantifying household welfare levels, followed by an
evaluation of the overall welfare status of forestry community households that participate in
forest protection programs (NFPP). The definition and measurement of household welfare
are crucial for assessing the welfare effects of various forest protection programs [71]. In
light of the theoretical advancements in welfare economics, various measurement standards
have been developed, such as income level, sustainable livelihood level, human devel-
opment index, and material deprivation index [37,72,73]. To provide additional insights
beyond a single welfare measurement perspective and to clarify conflicting results obtained
under different standards, this study employs the income welfare theory (unidimensional
perspective) and the material welfare theory (multidimensional perspective) to define and
measure the welfare levels of forestry community households. The income welfare theory,
rooted in the early period of welfare economics, regards welfare solely as economic welfare,
and household per capita disposable income is commonly used as a proxy variable to
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measure household welfare levels [28]. The material welfare theory, developed in the later
period of welfare economics, posits that welfare is the possession of necessary resources or
abilities and is compatible with freedom, efficiency, and fairness.

One of the representative measurement indices utilized in assessing the welfare status
of households is the Material Deprivation Index (MDI), which was originally proposed by
Peter Townsend based on the concept of relative deprivation [35]. Material deprivation
refers to the inability of individuals or households to consume or engage in activities that are
commonly recognized and encouraged by society, due to limited financial resources [74,75].
This phenomenon reflects the level of welfare of individuals across various material dimen-
sions, including food, housing, work, and social life [35]. The MDI has been widely applied
to monitor the multidimensional material welfare of households in several countries, such
as the United Kingdom, Ireland, and the United States, and organizations such as the
European Union [76-80]. In this study, the household per capita disposable income and the
MDI were ultimately selected as the proxy variables for income welfare (unidimensional
perspective) and material welfare (multidimensional perspective), respectively, to evaluate
the overall welfare level of households in forestry communities participating in the NFPP.

Step 2 involves identifying the low welfare group and exploring the heterogeneity of
the effects of the NFPP on welfare, it is crucial to consider the proportion and characteristics
of vulnerable groups. The low-welfare group, which is of primary interest, can be defined
as the group whose welfare level falls below a certain social standard. Depending on
the perspective of welfare measurement, the low-welfare group can be categorized into
the low-income welfare group [81-84] and the low-material welfare group, also referred
to as the material-deprived group [80]. The relationship between these two groups has
been extensively examined in prior research [35,85], with some scholars estimating the
degree of overlap between the two groups [86-88]. Some researchers argue that only
individuals or households experiencing both low income and severe material deprivation
can be considered truly impoverished [89,90]. Therefore, in line with Step 1, we identify
the proportion of the low-income welfare group and low-material welfare group using the
income poverty threshold and material deprivation threshold, respectively. Additionally,
we explore the extent of overlap between these two groups and the proportion of the
population experiencing both low-income and low-material welfare.

Step 3 involves identifying the elite group and investigating the risk of the welfare
effects being captured by this group in the heterogeneous distribution of NFPP welfare
effects. The elite group is a privileged social group that possesses disproportionate power,
influence, and resources and is generally characterized by occupying high positions in vari-
ous domains such as social, economic, and political spheres [91,92]. Drawing upon social
stratification theory, this study defines the elite group in forest community households
based on social and economic factors such as income, race, gender, and occupation. These
factors help categorize individuals into different groups, thereby reflecting their relative
social status. The concept of early occupational stratification [93] and subsequent devel-
opments in social stratification theory [94-96] are utilized to determine the elite group in
the forest community households. By combining the grouping results of forest community
households based on occupational and geographical stratification standards, we identify
the intersecting group of the most privileged group under the two stratification standards
as the local elite group. We measure the proportion of the elite group and examine the
differences in welfare levels between this group and other groups.

3. Materials and Methods
3.1. Study Area

The Northeast and Inner Mongolia state-owned forest regions (NSFR) are geographi-
cally located between longitude 120-135° E and latitude 38-56° N. This region encompasses
a forested area of 27.2748 million hectares, which represents 12.64% of China’s total forested
area. Moreover, the forest stock in this area amounts to 3.007 billion cubic meters, repre-
senting 17.55% of China’s total forest stock.
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The NSFR is a conglomerate of state-owned forest regions situated in three provinces,
namely Inner Mongolia, Jilin, and Heilongjiang, encompassing a total of 87 SFFEs re-
sponsible for their operation and management. The SFEs have adopted the “government-
enterprise unity” management system, which entails the fulfillment of production tasks for
the exploitation and management of natural forest resources, as well as the responsibility
of constructing local forestry communities. The forestry communities within NSFR are
primarily categorized into two types: forest farm communities on the mountain and urban
communities down the hill. Forest farm communities are small-scale forestry communi-
ties located on the mountain for the facilitation of timber harvesting and transportation
operations, while urban communities serve as administrative and service centers for SFEs,
as well as the main residential and commercial centers for local residents, situated down
the hill.

The NSEFR is a region of critical importance for the implementation of the NFPP, as
well as the region that has witnessed the most severe forest resource crisis in history. Prior
to the implementation of the NFPP, NSFR was a crucial timber production base with
an annual capacity of up to 35 million m?, accounting for over 90% of China’s timber
production [16,17]. However, the forest resource crisis led to a decline in the natural forest
resources within NSFR, reducing from 2 billion m® during its early stages of development
in 1949 to 570 million m> in 1990, a decline of 71.50% [97]. Consequently, SFEs without
sufficient timber resources faced an acute debt crisis [98]. In 1996, the year-end debt for all
87 SFEs within NSFR reached an astronomical CNY 15.971 billion [99]. Furthermore, the
laid-off workers suffered an average annual income of only CNY 430.17, less than one-tenth
of the per capita disposable income of China’s urban residents in the same year [100].

After the implementation of the NFPP, the 87 SFEs within NSER received transfer
payments from the central government to settle their historical debts. These enterprises
were primarily focused on protecting and restoring natural forests through the NFPP,
which involved tasks such as forest management, nurturing, restoration, and afforestation.
Over the course of the 20-year implementation of the NFPP (2000-2020), NSER gradually
implemented stringent protection measures, such as selective logging and complete logging
bans, ultimately ceasing the commercial logging of natural forests in 2015. This led to a
significant decline in wood production in NSFR, and the diminishing of pillar industries
such as logging and processing is expected to have significant impacts on the subsequent
development of local forestry communities and the livelihoods of households in these
communities. The current conditions in NSFR provide an ideal opportunity to evaluate the
effectiveness of the NFPP.

3.2. Data Sources

This study utilized cross-sectional data on forestry community households, which
were collected from the “Livelihood Monitoring of State-Owned Forest Areas in Northeast
China” survey project in May 2021. This joint survey project was conducted by the National
Forestry and Grassland Administration and Northeast Forestry University, and aimed to
comprehensively examine the living conditions of forestry community households involved
in forest protection programs in NSFR. For the purposes of this study, forestry community
households participating in the NFPP were defined as those with at least one member
employed by the 87 SFEs operating within NSFR.

The present study utilized a multi-stage random sampling method to obtain the
sample data from the forestry community households. Firstly, in each SFE’s operating
area, two forest farm communities on the mountain and one urban community down
the hill were equally sampled. Subsequently, 10 samples were randomly selected from
the employee list of each of the three communities. The survey was conducted through
computer-assisted telephone interviewing technology, utilizing structured interviews to
collect responses to the survey questionnaire from the respondents. The surveyors further
acquired relevant information about the household members during the interview process.
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The survey data comprised three major categories: (i) demographic characteristics,
encompassing variables such as age, gender, and marital status; (ii) household livelihood
information, including variables such as income, consumption, housing conditions, work
situation, and production and business activities and (iii) material deprivation information,
involving deprivation situations across several material welfare dimensions, such as diet,
energy, and social relations. The measures of economic income level and material depri-
vation, obtained through computer-assisted telephone interviews, furnished empirical
evidence to assess the welfare status of forestry community households. After removing
the samples that did not meet the research requirements, the final sample consisted of
1271 valid cases. These samples were drawn from the implementation areas of 56 SFEs,
constituting 64.37% of the total number of SFEs (87) in the NSFR region.

3.3. Research Methods
3.3.1. Methods for Measuring Welfare Levels

First, this article employs per capita disposable income of households as a proxy
variable to measure the income welfare level of forestry community households, from a
unidimensional perspective. Its calculation formula is as follows:

Imean = Itotal/N = (Iwage + Ioperate + Itransfer + Iproperty)/ N (1)

Formula (1) specifies the variables used to measure the income of households, where
Imean denotes the per capita disposable income, and Iy, represents the total income. The
latter is composed of four parts: wage income (Iwage), operating income (Ipperate), transfer
income (Iiransfer), and property income (Iproperty). Wage income pertains to the pure wage
income earned by household members from SFEs and other enterprises. Operating income
includes the pure income earned by household members through agricultural and forestry
production, as well as individual business operations. Transfer income encompasses income
derived from government subsidies, gifts from relatives, and other sources. Property
income consists of income obtained by household members from investments in stocks and
real estate. The variable N signifies the size of the household population, and it is assessed
using a universally accepted valuation standard that assigns a value of 1 for adults and 0.5
for children.

Second, this article uses the Material Deprivation Index (MDI) as a proxy variable for
the material welfare level (multidimensional perspective) of forestry community house-
holds. Drawing upon the dimensions selected in existing MDI studies [80,101-103], we
primarily adopt the logical and paradigmatic framework of the indicator system devised by
Peter Townsend [35]. Given the specific circumstances of forestry community households
within NSFR, this study develops a material deprivation index system, comprising 11 pri-
mary indicators and 53 secondary indicators. The 11 dimensions of material deprivation
include diet, clothing, energy, household infrastructure, housing quality, working environ-
ment, health environment, dwelling environment, family relationships, recreational activity,
and social relationships (The specific meanings of each material deprivation indicator can
be found in Appendix B).

MDI is characterized by additivity and comparability. Additivity implies that the MDI
score is obtained by summing up the individual scores of material deprivation dimensions,
which reflect the material deprivation status of households [104]. Comparability denotes
that a household with a score of “2” experiences more severe material deprivation than one
with a score of “1”. Hence, this study utilizes the Alkire-Foster method to streamline the
process of weighting indicators and calculating composite indices [105].

The material deprivation index score (c;) for the i individual can be computed as a
weighted sum of the dimensions in which they experience deprivation, using the weight
matrix w = (wy, ... , wp). The deprivation matrix g°, which is constructed based on the pop-
ulation’s indicator levels Y and deprivation thresholds z = (z, . . . , zp), is used to determine
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whether an individual is deprived in a particular indicator dimension. Mathematically, the
computation of ¢; can be expressed as follows:

. D
Cl = Zj:l W] X gl] (2)

where gj; is the element of the deprivation matrix g’ corresponding to the i individual and
j indicator dimension, and wj is the weight assigned to the j indicator dimension in the
weight matrix w. The summation is carried out over all indicator dimensions j from 1 to D.

This formula calculates the material deprivation index (MDI) for each individual by
multiplying the deprivation status (1 or 0) of each indicator dimension with the correspond-
ing weight and summing up the weighted values across all indicator dimensions. The MDI
score (cj) provides a quantitative measure of the level of material deprivation experienced
by the i individual, taking into account the relative importance of each indicator dimension
as determined by the weights assigned in the weight matrix w. Currently, the field of
material deprivation research generally assigns equal weight to w [80,101-103].

3.3.2. Methods for Identifying Low Welfare Group

First, low-income welfare groups are identified from the perspective of income welfare
using income poverty thresholds. Income poverty thresholds represent the minimum cost
below which an individual or household is considered to be in a state of low welfare,
with examples including absolute and relative poverty lines. Specifically, if the per capita
disposable income (Imean) of household i in the sample falls below the income poverty
thresholds, then household i is classified as belonging to the low-income welfare group.

The definition of absolute and relative poverty lines’ threshold standards varies across
different countries and regions. China’s announced absolute poverty line threshold stan-
dard for 2020 is approximately 4000 CNY/year (The absolute poverty line in China af-
ter 2011 was set at 2300 CNY/year (at constant 2010 prices), which is approximately
4000 CNY /year in 2020.). The latest global poverty line standard published by the World
Bank has been adjusted from $1.90 per person per day to $2.15 per person per day (approx-
imately 5365.5 CNY /year). In contrast to the absolute poverty line, the relative poverty
line varies with changes in the distribution of social income [82] and is usually determined
based on a specific proportion of the average or median social income level [106]. For
instance, the European Union sets its relative poverty line threshold standard at 60% of
the median disposable income per capita, while the OECD employs 50% of the median
disposable income per capita as its threshold standard. Considering that households in
the forestry community of the NSFR region possess urban registration (the household
registration system in China refers to the system of residence and identity certification that
the Chinese government implements for citizens within the scope of administrative man-
agement in the country. In China’s household registration system, there are two different
types of household registration: urban and rural. Urban household registration is usually
held by people who reside or work in cities, while rural household registration is held by
people who reside or engage in agricultural production in rural areas. There are significant
differences between urban and rural household registration in social welfare, education,
employment, and other areas, which is one of the important reasons for the urban-rural gap
and inequality in Chinese society [107,108]. Official statistics provide China’s per capita
disposable income for urban and rural residents, respectively. Forest protection programs
in the NSFR area are classified as urban household registration, and therefore, this article
selects the median per capita disposable income of urban residents in China for calculation)
and selecting the median as a reference is a widely adopted international practice [109-112],
this study ultimately adopts a certain proportion of the median disposable income per
capita of urban residents in China to define the relative poverty line standard. According
to data released by the National Bureau of Statistics of China [113], the median disposable
income per capita of urban residents in China was 40,378 CNY /year in 2020.
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This study adopts specific income poverty threshold standards to identify low-income
welfare groups. For the absolute poverty line, the selected thresholds are 4000.0 CNY/year
and 5365.5 CNY /year, respectively. For the relative poverty line, this study chooses three
different thresholds which correspond to 40%, 50%, and 60% of the median per capita
disposable income of urban residents in China (40,378 CNY /year). The resulting standards
are 16,151 CNY /year, 20,189 CNY /year, and 24,226 CNY /year, respectively.

Second, this study employs a method for identifying low-material welfare groups
using the material deprivation threshold (k, 0 < k < 1). The material deprivation threshold k
represents the level of weighted deprivation that an individual or household must surpass
to be recognized as being in a state of material deprivation. For instance, when the indicator
dimension D is 10 and the material deprivation threshold k is 0.3, it means that individual i
must experience deprivation in at least four indicators simultaneously to be considered
part of the low-material welfare group. The material deprivation threshold used in current
literature is commonly 1/3 [35,101-103], while some scholars set k to 4/9 [80] and 1/2 [55],
representing the threshold levels of two levels of severe material deprivation.

To identify low welfare groups under the material deprivation threshold k, an identifi-
cation function py (y;, z) is constructed, which takes a value of 1 if the MDI score ¢; exceeds
the threshold k, and 0 otherwise. Hence, the H index under the material deprivation
threshold k is used to reflect the proportion of the population with low-material welfare
and can be expressed as:

H= Zi\il pk(Yi/Z)/N = q/N (3)

where q represents the size of the poverty population (i.e., the number of individuals or
households with a value of 1 for the identification function py (yj, z)), and N represents the
total population size.

Alkire and Foster [105] argued that the poverty incidence index (H) fails to capture
the theoretical expectation that the incidence of poverty should increase as the poverty
population experiences deprivation in new dimensions. To address this limitation, they
proposed the average deprivation index (A), which measures the average degree of depri-
vation experienced by the poverty population, A = {1g°(k)1}/q. Specifically, A is calculated
as the ratio of the sum of all entries in the deprivation matrix g’(k) to the size of the poverty
population (q), where |g°(k)| is the sum of all deprivation indicators for each person in
the poverty population, and 1g°(k) | = YN, Z]D: gg (k). The adjusted poverty measure M
not only reflects the proportion of the low-welfare group (H) but also their average degree
of deprivation (A), with the formula as follows:

Mo=H x A=1g%Kk)|/N (4)

An important property of the index My is its perfect decomposability into subgroups
and indicators. Specifically, the overall measure can be expressed as a weighted average
of poverty levels for each subgroup, where the weights are determined by the subgroup’s
share of the population, expressed as:

Mo =Y. (Ng/N) x Mo, (5)

The My index of subgroup g is denoted by My ¢, and Ny refers to the population size
of subgroup g. Therefore, the contribution percentage of subgroup g can be calculated as
Cog = (Ng/N)(Mpg/Mp). My can be decomposed based on various population groups
(e.g., race or geographic region) and deprivation domains (e.g., education, income, or
health), making it well-suited for comparing group differences in policy analysis [114]. The
decomposition approach enables us to identify the dimensions of the material deprivation
index system that play a larger role in causing individuals or households to experience
multidimensional material deprivation, and facilitate targeted policy optimization.

Third, we assess the differences and correlations between the two low welfare states
by proportion scale. The differences are reflected in the disparity in size between the group
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below the income poverty threshold, denoted as Nj, and the group below the material
deprivation threshold, denoted as Ny, both of which are proportions of the total population
size N (see Figure 2). On the other hand, the correlation is revealed by the overlap size
between the two low welfare groups, denoted as N3, with proportion sizes of N3 /N; and
N3 /Ny, respectively. Notably, the proportion size of the population experiencing both low
welfare states in the total population is N3 /N.

Income poverty threshold Material deprivation threshold

income welfare Ni N2 material welfare

Figure 2. Cross-over Diagram between Low-income Welfare Group and Low-material Welfare Group.

3.3.3. Methods for Identifying Elite Group

As an advantaged social group, the elite possesses elevated levels of social, economic,
and political status [92]. Hence, identifying the elite group requires selecting the “status”
dimension for comparison between the advantaged group and other groups. Social stratifi-
cation theory offers several dimensions to choose from, including wealth status, occupa-
tional status, and social status [93,96,115]. The characteristic of forestry communities is the
“forest dependency” relationship between human activities and forest resources [116,117].
In the study area (NSFR) examined in this paper, the implementation of NFPP transformed
the above “forest dependency” relationship from a consumptive to a coexistent type, giving
rise to two distinctive social stratification phenomena.

One phenomenon resulting from the implementation of the NFPP is occupational
stratification. To adapt to the main business transformation, SFEs employed various mea-
sures such as one-time placement, transfer, and other means to address the surplus labor
force resulting from the decrease in timber production. A significant number of workers
who were previously employed in logging, processing, and transportation positions were
relocated and assigned to forest management, nurturing, afforestation, and other positions.
During the implementation of the NFPP, SFEs offered four types of positions primarily to
local forestry community households, which included management positions, technical
positions, forest positions, and temporary positions (the management positions primarily
involve management tasks, including developing business plans, overseeing functional
departments, and providing structural support for the operation of the National Forest
Protection Program (NFPP). Technical positions, on the other hand, focus on technical work
such as forestry surveying, formulation of technical standards, and providing technical
support for the successful execution of the NFPP. Forest positions are primarily respon-
sible for forest management, nurturing, afforestation, and breeding, providing necessary
manpower support for the efficient functioning of the NFPP. Temporary positions, mean-
while, are responsible for providing short-term services, such as assisting in nurturing and
afforestation projects, logistics support, and other related service support to ensure the
smooth operation of the NFPP). This occupational stratification, which resulted from these
measures, can be regarded as an indicator of relative socioeconomic status [118].

Another phenomenon resulting from the implementation of NFPP is geographical
stratification. Two main types of forestry communities exist within the study area (NSFR),
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forest farm communities on the mountain and urban communities down the hill. With the
gradual disappearance of natural forest harvesting and transportation in the forest farm
communities on the mountain, their remote geographic location, which is mostly based
on the characteristics of mountains and valleys, resulted in a growing gap in population
size, road quality, infrastructure services, medical education level, and other indicators, as
compared to the urban communities down the hill.

In brief, occupational stratification leads to disparities in individuals’ earnings and
social status, while geographical stratification results in discrepancies in individuals’ resi-
dential and social environments. A plausible deduction is that, under the NFPP, individuals
with superior abilities and more resources are inclined to secure better positions and more
favorable living locations. Consequently, a logical method to pinpoint the elite group in
this study is to first evaluate the disparity in welfare levels between groups using two
categorization standards, identify the most advantaged group (highest welfare level) under
the occupational stratification criterion and the most advantaged group (highest welfare
level) under the geographical stratification criterion, and secondly, designate the intersec-
tion group of the most advantaged groups under the two categorization standards as the
elite group.

4. Results and Analysis
4.1. Measurement Results and Analysis of Welfare Level
4.1.1. Measurement Results and Analysis of Income Welfare Level

The mean per capita disposable income of 1271 households in the NSFR region for the
year 2020 was 28,178.88 CNY /year. The income composition analysis revealed that 83.96%,
3.07%, 11.90%, and 1.07% of the income were sourced from wage income, operational
income, transfer income, and property income, respectively (see Table 1). The data in
Table 1 indicated that wage income and transfer income were the primary income sources
for forestry community households, whereas operational income and property income
made up only a small fraction of the personal income, which highlighted the structural
characteristic of heavy dependence on wage income. Consequently, it can be reasonably
concluded that the enhancement of salary standards for different positions in SFEs could
potentially enhance the welfare level of the local forestry community households in terms
of income.

Table 1. Per capita disposable income and proportion of income sources for forestry community
households.

Variable Type Obs Mean Std. Dev. Min Max Ration
Imean Personal income 1271 28,178.88 10,870.48 4500 72,050 100.00
Lvange Wage income 1271 23,657.95 10,811.75 0 72,000 83.96
Loperate Operate income 1271 866.16 3504.05 0 50,000 3.07
Liransfer Transfer income 1271 3354.47 5937.28 0 40,000 11.90

Tproperty Property income 1271 300.29 1167.50 0 18,920 1.07

Note: The statistical basis for the income level in the table is the per capita income level of the household, and the
unit is CNY/year; Ration represents the proportion of each type of income, and the unit is %.

4.1.2. Measurement Results and Analysis of Material Welfare Level

The total MDI score (mdi_total) and its sub-indices (mdi_domainl-mdi_domain11)
were calculated for 1271 households residing in forestry communities within the NSFR
range in the year 2020 (see Table 2). The result shows that the average MDI score for house-
holds in the forestry communities is 0.254. In particular, the scores for material deprivation
in the domains of work environment, leisure activities, and social relations were relatively
high, at 0.054, 0.062, and 0.043, respectively. A higher MDI score indicates a lower level of
material welfare and a more severe state of material deprivation. These findings reveal a
widespread occurrence of material deprivation in the forestry communities, characterized
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by inadequate working conditions, insufficient opportunities for leisure activities, and
limited social relations.

Table 2. Total and sub-indices of material deprivation index for forestry community households.

Variable Material Deprivation Dimension Included Indicat Obs Mean Std. Dev.  Min Max
mdi_total in terms of total indicat1-53 1271 0.254 0.109 0.018 0.646
mdi_domainl in terms of diet indicat1-5 1271 0.025 0.018 0.000 0.100
mdi_domain2 in terms of clothing indicat6-9 1271 0.015 0.022 0.000 0.080
mdi_domain3 in terms of energy indicat10-12 1271 0.016 0.021 0.000  0.090

. . in terms of .1
mdi_domain4 . indicat13-21 1271 0.021 0.022 0.000 0.111
household infrastructure
mdi_domain5 in terms of housing quality indicat22-25 1271 0.008 0.013 0.000  0.080
mdi_domainé in terms of working environment indicat26-35 1271 0.054 0.024 0.000 0.121
mdi_domain7 in terms of dwelling environment indicat36-38 1271 0.011 0.017 0.000 0.090
mdi_domain8 in terms of health status indicat39-42 1271 0.016 0.022 0.000 0.080
mdi_domain9 in terms of family relationships indicat43-46 1271 0.012 0.017 0.000  0.080
mdi_domain10 in terms of recreational activity indicat47-48 1271 0.062 0.028 0.000 0.100
mdi_domainl1 in terms of social relationships indicat49-53 1271 0.043 0.022 0.000 0.100
Notes: The sum of weights for indicat1-53 in the table is 1. The specific meanings of each indicator can be found
in Appendix B.

As all of the 53 s-level indicators under the 11 dimensions of material deprivation
are binary variables, it is possible to investigate the proportion of deprivation for forestry
community households on each of the 53 dimensions of material welfare (in order to save
space for the report, the detailed calculation results are not shown in this paper. The
reader can request the detailed results from the author). For instance, to assess the material
deprivation rate in the context of indicator 2, it is sufficient to measure the proportion of the
1271 samples whose indicator 2 value is 1. This enables the quantification of the prevalence
of material deprivation in the indicator 2 dimension. Among them, the indicators with a
material deprivation rate exceeding 80% are indicat35 (Whether the unit provides meal
expenses or subsidies) and indicat48 (Did you travel last year), which suggests that a large
number of forestry community households working in various positions do not receive
meal subsidies and lack leisure activities such as travel.

4.2. Identification and Analysis of Low Welfare Group
4.2.1. Identification and Analysis of Low-Income Welfare Group

Based on the income welfare standard (unidimensional perspective), the low-income
welfare groups are identified as forestry community households with per capita disposable
income levels falling below the income poverty threshold. The income poverty threshold
can be obtained by adopting the standard as defined in Section 3.3.2, which in turn helps
to determine the size and proportion of low-income welfare groups (see Table 3). When
the absolute poverty line is selected, the number of samples with per capita disposable
income below the income poverty threshold in the 1271 forestry community households
are 0 and 2, respectively, with an absolute poverty incidence of 0.00% and 0.16%. Thus, it is
evident that absolute poverty is largely absent in forestry community households within
the NSFR. On the other hand, when the relative poverty line is chosen, the income poverty
threshold standard is established based on 40%, 50%, and 60% of the median per capita
disposable income of urban residents in China in 2020 (40,378 CNY /year). The number of
samples with per capita disposable income below the income poverty threshold standard
in 1271 forestry community households are 186, 323, and 487, respectively, with a relative
poverty incidence ranging between approximately 14% and 40%.

A comparative analysis of the incidence of relative poverty within the NSFR was
conducted by reviewing the existing literature. The results indicate that the prevalence
rates of relative poverty in the NSFR were higher than those documented in previous
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studies, irrespective of the median thresholds used (i.e., 40%, 50%, or 60%). Specifically,
the incidence rate of relative poverty in China, based on a median threshold of 40%, was
9.0% [109], while the OECD and EU reported incidence rates of 11.7% [110] and 21.1% [111],
respectively, based on median thresholds of 50% and 60%. Similarly, the UK’s incidence rate
was 22.0% [112] based on the 60% median threshold. These findings indicate a significant
presence of low-income welfare groups among forestry community households. To facilitate
comparative analysis, the median threshold of 50% (20,189 CNY/year) was selected for the
subsequent sections. Under this threshold, the size of low-income welfare groups within
the NSFR was estimated at 323, which accounts for 25.41% of the total population.

Table 3. Size and Proportion of Low-Income Welfare Groups under Different Income Poverty
Thresholds.

Income Poverty Threshold Low-Income Welfare Group
Standard Threshold Size Proportion
Absolute poverty line
Chinese standard 4000 0 0.00
International standard 5366 2 0.16
Relative poverty line
40 percent of the median 16,151 186 14.63
50 percent of the median 20,189 323 25.41
60 percent of the median 24,226 487 38.32

Notes: The statistical caliber of Threshold in the table is the household per capita disposable income, the unit is
CNY /year; Proportion is calculated as % by dividing the value of Size by 1271 and multiplying by 100.

We conducted a further comparison of income levels and income structure between
the low-income welfare group and other groups (see Table 4). As shown in Table 4, the
low-income welfare group is disadvantaged in terms of income level across all types
of income, with a per capita disposable income level less than half of the other groups
(46.72%). In terms of income structure, the low-income welfare group relies heavily on
wage income (90.19%), while operating and transfer income support is lacking, leaving
them vulnerable to a single income type. On the one hand, the implementation of the NFPP
has limited the participation of forestry community households in production and business
activities, such as under-forest planting, breeding, and collection. On the other hand, it
indicates that the low-income welfare group has insufficient family property, including
bank deposits, and the proportion of property income structure is negligible (less than
1.00%). In conclusion, while forestry community households participating in the NFPP do
not experience absolute poverty, nearly a quarter (25.41%) of them belong to the low-income
welfare group (relative poverty population) exhibiting typical characteristics of low-income
levels and single-income structures.

Table 4. Differences in income level and structure between the low-income welfare group and
other groups.

Low-Income Welfare Group Other Groups Total Population
Type of Income Structural Structural Structural
Income Level . Income Level . Income Level .

Proportion Proportion Proportion
Personal income 15,227.89 100.00 32,591.50 100.00 28,178.88 100.00
Wage income 13,700.47 90.19 27,050.64 83.16 23,657.95 84.95
Operate income 316.76 2.15 1053.36 3.01 866.16 2.79
Transfer income 1119.35 7.08 4116.01 12.76 3354.47 11.32
Property income 91.31 0.58 371.50 1.07 300.29 0.94

Note: The statistical caliber of income level in the table is per capita income; The low-income welfare group refers
to the household per capita disposable income less than 50% of the median urban per capita disposable income in
China, which is 20,189 CNY/year.
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4.2.2. Identification and Analysis of Low-Material Welfare Group

Adopting a multidimensional perspective of welfare standards, we define low-material
welfare groups in forestry community households as those with MDI scores below the
material deprivation threshold (k). To enhance the reliability of our findings, we reported
the computed results of several indices for the low material welfare groups. We considered
three levels of material deprivation thresholds (k = 1/3, 4/9, and 1/2), as outlined in
Section 3.3.2 (see Table 5). Our analysis indicates that when the k is set at 1/3, the proportion
(H index) of the low-material welfare group is 0.217, implying that nearly one-fifth (21.7%)
of households in forestry communities within the NSFR experience multidimensional
material deprivation. Under this standard, the average MDI score of low material welfare
groups is 0.42, which is twice as high as that of other groups. When the k is adjusted to
represent severe material deprivation (k = 4/9, 1/2), the values of the H index are 0.065
and 0.027, respectively. These figures indicate that the proportion of low-material welfare
groups experiencing severe material deprivation is less than 10% and 5%, respectively. It
is noteworthy that regardless of the k used, the average MDI score of the low-material
welfare group is approximately twice as high as that of other groups. This indicates that
the low-material welfare group experiences a significantly more pronounced phenomenon
of material deprivation compared to other groups.

Table 5. The measurement results of each index under different material deprivation threshold
k standards.

Material Deprivation Low-Material Welfare Group Other Groups H Index Alndex M, Index
Threshold k MDI Score Size MDI Score Size

1 0.217 0.417 0.091
/3 0.42 276 0.21 995 (0.012) 0.004)  (0.005)

9 050 03 094 1188 0.065 0.502 0.033
(0.007) (0.005) (0.004)

” 055 ) 0.5 1237 0.027 0.551 0.015
(0.005) (0.007) (0.002)

Note: The standard deviation (std.err.) is presented in parentheses, and My = H * A.

As stated in Section 3.3.2, the My index possesses perfect decomposability, implying
that it can be disintegrated based on the dimensions of material deprivation. Following
Formula (5), the contributions of the 11 dimensions of material deprivation toward the
My index can be determined (see Table 6). Notably, the top three dimensions with the
highest contribution to the M index are domain10 (related to recreational activities) at
17.1%, domain11 (related to social relationships) at 12.3%, and domainé (related to working
conditions) at 12.0%. This highlights the need to address material deprivation in terms
of working conditions, social activities, and recreational activities, which can escalate the
risk of individuals or households falling into a state of low-material welfare. Therefore,
while implementing NFPP, it is crucial for SFEs to increase investment in improving
working conditions, offering recreational facilities, and enhancing medical institutions’
level, as these measures significantly contribute to improving the material welfare of
forestry community households.

4.2.3. Results of Differences and Correlations Analysis between Two Low Welfare Groups

This study employed two distinct thresholds to identify low welfare groups: the
income poverty threshold and the material deprivation threshold. Specifically, the income
poverty threshold was defined as 50% of the median per capita disposable income in
Chinese urban areas, which amounted to 20,189 CNY/year. On the other hand, the material
deprivation threshold was set at k = 1/3. Subsequently, we conducted a differences and
correlations analysis between the two low welfare groups (see Table 7).
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Table 6. Contribution and ranking of 11 material deprivation dimensions to the My index.

Contribution to the

Domain Material Deprivation Dimension Contribution Ranking
My Index
domain 1 in terms of diet 0.072 7
domain 2 in terms of clothing 0.102 4
domain 3 in terms of energy 0.084 6
domain 4 in terms of household infrastructure 0.071 8
domain 5 in terms of housing quality 0.048 11
domain 6 in terms of working environment 0.120 3
domain 7 in terms of dwelling environment 0.049 10
domain 8 in terms of health environment 0.102 4
domain 9 in terms of family relationships 0.059 9
domain 10 in terms of recreational activity 0.171 1
domain 11 in terms of social relationships 0.123 2
Note: The calculation results in the table are based on the material deprivation threshold value K being set to 1/3.
Table 7. Overlap size between low-income welfare group and low-material welfare group.
Other Groups from the Perspective Low-Welfare Group Total
of Material Welfare from the Perspective of Material Welfare
Other groups
from the perspective 771 177 948
of income welfare
Low-welfare group
from the perspective 224 99 323
of income welfare
Total 995 276 1271

Among the 1271 forestry communities households, a total of 323 (25.41% of the size
N1/N) and 276 (21.72% of the size N, /N) belong to the low-income welfare and low-
material welfare groups, respectively. The difference in the sizes of these two low-welfare
groups is statistically significant. Notably, poverty as measured by income is more prevalent
than poverty as measured by material deprivation. Regarding the correlation between the
two low welfare groups, 99 individuals belong to both the low-income welfare group and
the low-material welfare group, accounting for 30.65% (N3/Nj) of the low-income welfare
group, 35.87% (N3/N3) of the low-material welfare group, respectively, and 7.79% (N3 /N)
of the total population of the 1271 forestry communities households.

The population exhibiting a dual low welfare state, as denoted by N3, is of particular
interest in this study. Table 8 presents the mean differences between this group and others
in terms of income level, consumption level, degree of material deprivation, and subjective
satisfaction. The results indicate that the dual low welfare group is disadvantaged in all
four dimensions of comparison, suggesting that individuals experiencing both low-income
levels and high levels of material deprivation are the most marginalized and least likely
to benefit from the implementation of the NFPP. This group is at high risk of poverty,
as it is characterized by both income and material poverty. Further analysis based on
geographical and occupational stratification standards revealed that out of the 99 samples
belonging to the dual low welfare group, 35 were located in forest farm communities on
the mountain, while 64 were situated in urban communities down the hill. The group with
the largest scale comprised forest workers and temporary workers, accounting for 68 and
17 individuals, respectively, which together represented 85.86% of this group. Thus, it can
be concluded that a significant proportion of the dual low-welfare group facing poverty
issues is distributed among frontline workers actively involved in the task of natural forest
protection and restoration.
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Table 8. Mean differences between the dual low welfare group and other groups.
Size Income Level Consumption Material Subjective
Level Deprivation Index Satisfaction
The dual low welfare group 99 14,586.44 19,055.22 0.42 2.95
Other groups 1172 29,327.04 29,672.52 0.24 3.38
Total 1271 28,178.88 28,845.53 0.25 3.35
Note: The statistical basis for income level and consumption level is the per capita level of households in the
forestry communities, measured in CNY/year; The subjective satisfaction is measured on a 5-point scale, where
1-5 represent the respondent’s level of dissatisfaction from very dissatisfied, somewhat dissatisfied, neither
satisfied nor dissatisfied, somewhat satisfied, to very satisfied, respectively.
4.3. Identification and Analysis of Elite Group
4.3.1. Grouping Results and Welfare Level Differences under Occupational and
Geographical Stratification Standards
To investigate differences in welfare levels among various groups, we employed the
identification approach detailed in Section 3.3.3, and the results are presented in Table 9.
Specifically, we identified the group with the highest welfare level under the occupational
stratification standard and the group with the highest welfare level under the geographical
stratification standard.
Table 9. Grouping results and differences in welfare levels under occupational stratification and
geographical stratification standards.
The Proportion of Mdi The Proportion of
Standard Group Size Income Level Low-Income Score Low-Material
Welfare Groups Welfare Groups
Occupational stratification
Managers 390 29,323.68 20.51 0.22 10.51
Technicians 47 29,761.13 12.77 0.21 12.77
Forest workers 714 27,729.51 27.87 0.27 26.33
Temporary workers 120 26,512.32 31.67 0.29 34.17
Geographical stratification
Forest farm communities on 5, 27,062.42 27.00 0.35 55.50
the mountain
Urban communities down the hill 1071 28,387.37 25.11 0.24 15.41

Note: The total sample size is 1271; the statistical caliber of income level is per capita level; In the calculation of
the proportion of the low welfare group, the income poverty threshold and material deprivation threshold are set
at 20,189 CNY /year and 1/3, respectively.

Occupational stratification refers to the classification of workers based on the job
types provided by the SFEs to local forestry communities during the implementation of
the NFPP. In this study, we categorized four groups, namely managers, technicians, forest
workers, and temporary workers. Our results showed that the technicians group was the
most advantaged group under the occupational stratification standard. Specifically, this
group exhibited the highest income level (29,761.13 CNY/year) and the lowest level of
material deprivation degree (0.21). Moreover, the proportion of the technicians group in
both low-income welfare status and low-material welfare status was the lowest, at 12.77%.

Geographic stratification was carried out based on the types of forestry communities
within the NSFR range, with the resulting groups divided into two categories: forest
farm communities on the mountain and urban communities down the hill. The analysis
indicates that the urban communities down the hill are the most advantaged group under
the geographic stratification standard. This group exhibits higher income levels, a lower
degree of material deprivation, and a lower proportion of low-welfare groups.
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4.3.2. Definition and Welfare Disparities of Elite Group

The elite group with the most advantageous position can be identified at the inter-
section of the most advantageous groups formed by two grouping criteria. In this study,
technicians living in urban communities down the hill were identified as the elite group
among forestry communities households within the NSFR, based on grouping calculation
results presented in Section 4.3.1. To explore the differences in income level, consumption
level, material deprivation degree, and subjective satisfaction between the elite group and
other groups, further calculations were performed, and the results are reported in Table 10.

Table 10. Mean differences between the elite group and other groups.

Size Income Level Consumption Level =~ Material Deprivation Index  Subjective Satisfaction
Elite group 44 29,808.48 31,712.44 0.20 3.27
Other groups 1227 28,120.44 28,742.72 0.26 3.35
Total 1271 28,178.88 28,845.53 0.25 3.35

Based on the data presented in Table 10, the cohort of elite individuals comprises
44 members, which accounts for 3.46% of the total sample of 1271 households. In compari-
son to other groups, the elite group exhibits an advantageous position in terms of income
level, consumption level, and material deprivation index. Notwithstanding, the elite cohort
may demonstrate lower subjective satisfaction, which could be attributed to their higher
expectations for their quality of life. The study area’s technicians, who inhabit the urban
communities down the hill, display a more favorable socio-economic status than other
groups, characterized by higher levels of income and consumption, and a lower degree
of material deprivation. Such pronounced discrepancies in welfare between the elite and
other groups raise concerns about the possibility of local elites capturing the welfare effects
of the NFPP, thereby posing a challenge to the equitable distribution of benefits.

5. Discussion and Conclusions

5.1. Discussion

5.1.1. Enhancing the Efficacy Evaluation of Forest Protection Programs from a Dual Welfare
Perspective: An Imperative for Effective Conservation Strategies

Assessing the welfare of households in forestry communities is a crucial starting
point for evaluating the effectiveness of forest protection programs [71]. However, the
issue of measuring welfare has been a contentious subject in academia, with debates
centering on unidimensional income welfare and multidimensional material welfare per-
spectives [51,52]. The outcomes of using distinct measurement perspectives often display
limited overlap [119-121], implying that low-income groups may not necessarily experi-
ence deprivation in the realm of material welfare, and vice versa [54,55]. As such, it is
essential to expound on the disparities in results generated by diverse welfare measurement
perspectives in a logical manner [53]. These findings have implications for decision-makers
and researchers involved in forest protection programs, underscoring the importance of
enhancing the efficacy evaluation of such programs from a dual welfare perspective. The
comprehensive evaluation results of income welfare and material welfare levels for house-
holds participating in the NFPP not only supplement and update the expanding empirical
literature on evaluating forest protection policies [20-23] but also address the shortcom-
ings of biased evaluation outcomes arising from selective measurement perspectives in
previous literature.

The evaluation results reveal that the income welfare level of households in forestry
communities is 28,178.88 CNY /year, which is 65% lower than the average disposable
income per capita in urban areas of China (43,834 CNY /year). Wage income constitutes
more than 80% of the total income. These findings are consistent with the conclusions drawn



Forests 2023, 14, 1140

19 of 28

by Jiang and Xu (2011) [29], Wang et al. (2016) [30], and other studies that indicate that
participation in the NFPP can offer stable employment opportunities and increase income.
Nonetheless, low-income levels and a single-income structure continue to pose significant
challenges to improving the welfare of households in forestry communities [31,122]. The
material welfare level, as reflected by the material deprivation index, has an average value
of 0.254, implying that material deprivation is prevalent, and there is a marked absence of
good working conditions, adequate recreational activities, and extensive social networks.
These results are in line with the recent pessimistic findings of Sun and Geng (2022) [40],
who assessed the welfare effects of NFPP from the perspective of livelihood resilience,
suggesting that measures such as logging restrictions and bans constrain the role of NFPP
in enhancing the multidimensional material welfare level of community households.

In response to forest environmental degradation, developing countries have widely
adopted decentralized forest management in the form of CFEs to enhance community
participation and benefit sharing in forest protection programs [2,8]. However, decen-
tralization also poses a challenge as it weakens the government’s protection and control
capacity for valuable forest resources [123]. The Chinese government-led NFPP program
has adopted the “government-enterprise-community” operating model, integrating conven-
tional protectionist approaches and decentralized forest management. This study provides
an opportunity to observe the effectiveness of this integrated protection form and offers
insights into other developing countries” forest protection programs. For precious tree
species, effective measures include establishing nature reserves, setting up special pro-
tection positions and operation funds, and leveraging the government’s “bottom-line”
advantages in providing employment and guaranteeing minimum income. For economic
tree species, decentralized forest management in the form of CFEs [124-126] can be fully
implemented to improve the operational efficiency and profitability of forest resources.
This would enable forestry communities to have sustainable operating funds for investment
and construction of infrastructure and welfare projects.

It is important to acknowledge that the findings presented in this article are subject
to certain limitations. The evaluation conclusions are drawn from cross-sectional data on
the livelihoods of forestry community households in 2020, which may not fully reflect the
temporal evolution of income and material welfare indicators. Therefore, the establishment
of a longitudinal database for tracking welfare measurements will be a crucial area of focus
for future research in the context of forest protection programs, the track panel data can
also further satisfy the realization of constructing counterfactual research designs.

5.1.2. Ensuring the Rights of Vulnerable Groups Is a Prerequisite for the Effectiveness of
Forest Conservation Programs

Scholars have identified impoverished groups in forestry communities as a barrier
to achieving a balance between increasing forest resources and improving community
welfare through protection programs [11]. This dependence on forest resources for survival
not only contributes to forest degradation but also perpetuates the impoverishment of
forest-dependent communities [9,10]. The concept of “forest dependency” introduced by
Fortmann and Kusel [116] highlights the close interrelationship between forest resources
and human activities in forestry communities. Households rely on forest products such as
timber, firewood, and non-timber forest products to sustain their basic livelihood activities,
including energy, housing, and food [127]. It is evident that the stringent protection
measures of forest protection programs will affect these livelihood activities, thereby
constraining the motivation of community households to participate in forest protection
programs. Thus, it becomes necessary to ensure the rights of vulnerable groups and to
increase their share of compensation benefits in the distribution plan as a prerequisite for
the effective implementation of forest protection programs.

Therefore, the current study aims to identify and assess the vulnerable groups within
local forestry communities from both the perspectives of income welfare and material
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welfare. Based on the evaluation results, the income welfare perspective reveals the exis-
tence of a low-income welfare group (25.41%) among the forestry community households
participating in the NFPP, while no absolute poverty was found. This finding is in line with
the existing literature on poverty among forestry community households [46] and supports
the recent research results of Chen et al. (2022) [47], which suggest that the implementation
of the NFPP project has effectively addressed the issue of absolute poverty, but still faces
severe challenges of relative poverty. The material welfare perspective shows that nearly
one-fifth of the households (21.70%) belong to a low-material welfare group, with a material
deprivation index twice that of other groups. In comparison to multidimensional welfare
indices such as sustainable livelihood levels and feasible capacities utilized in existing
literature, the material deprivation index is better able to capture the material welfare level
of forestry community households in dimensions such as work environment, living envi-
ronment, and social relations [85], and has stronger targeting for optimizing environmental
governance policies [128,129]. For instance, SFEs can focus on improving dietary subsidies
or the work environment. Furthermore, our attempt to use the material deprivation in-
dex to measure the welfare level of forestry community households in China for the first
time provides a useful starting point for evaluating the welfare effects of environmental
governance policies in other developing countries.

The findings of the evaluation of the degree of overlap between the low-income
welfare group and low-material welfare group convey a crucial message that should be
taken seriously by decision-makers of forest protection programs. If the degree of overlap
is high, it implies that decision-makers can solve the dual challenge of income poverty
and material poverty by increasing the intensity of fiscal transfer payments or raising
compensation standards to enhance the income levels of participants. Regrettably, the
evaluation results presented in this article demonstrate that the mutual overlap proportion
between the low-income welfare group and low-material welfare group is maintained at
approximately one-third (30.65% and 35.87% respectively). This indicates that decision-
makers of forest protection programs should not exclusively focus on the income welfare of
participants but also pay attention to their material welfare. As underscored by Heflin and
Butler (2013) [130], the occurrence of entering and exiting material poverty is more frequent
and common than that of entering and exiting income poverty. Therefore, improving the
working environment of participants and enriching the social and entertainment activities
in the residential community of participants pose challenging yet optimal directions for
various forest protection programs, as opposed to merely increasing the wage income level
of participants.

5.1.3. Avoiding Unfair Distribution Results of Elite Capture of Benefits in Forest
Protection Programs

In the domain of environmental governance, the public’s expectation is that partic-
ipants in governance should receive policy welfare effects in an equitable manner. This
implies that merely focusing on the overall welfare effects of a group is inadequate, and
it is essential to also consider the degree of welfare inequality within the group [7,131].
Extensive research has demonstrated the heterogeneity of incentive effects produced by
diverse forest protection programs, revealing an inability to attain an equitable distribution
of benefits among groups. For instance, the investigations conducted by Gelo and Koch
(2014) [132], Moktan et al. (2016) [133], and Okumu and Muchapondwa (2020) [1] all
indicate that forest protection programs tend to provide a greater improvement in welfare
to high-income households compared to low-income households.

Designing a benefit distribution scheme that is equitable and just not only adheres to
the principles of social justice [134] but also enhances the optimization and advancement
of forest protection programs. It is noteworthy that the current literature scarcely addresses
the heterogeneity of welfare effects in the allocation of NFPP, despite recent empirical
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research by Yuan et al. (2022) [135] that tested the effectiveness of ecological compensation
mechanisms in optimizing the pattern of benefit distribution. Nonetheless, prevailing
research heavily concentrates on current issues and theoretical debates regarding the di-
rection of resolving the benefit distribution scheme [122,136,137]. The possibility that the
welfare effects of NFPP might be captured by privileged groups remains largely unexplored.
The implementation of forest protection programs frequently generates a significant impact
on the socio-economic structure of local forestry communities. Therefore, decision-makers
and researchers must consider how to mitigate the risk of power and benefits being seized
by local elite groups during the process of restructuring the socio-economic system [138],
and identifying the identity of elite groups becomes a crucial step in addressing this issue.

The present study demonstrates the applicability of social stratification theory in
identifying the elite group and uncovering the heterogeneity in incentive effects distribution
within forest protection programs. Following the implementation of the NFPP, SFEs
and forestry community households had to adapt to the shift in external environmental
policy from “logging” to “protection” [139,140], leading to the emergence of two distinct
social stratification phenomena, namely occupational and geographical stratification. The
intersectional group of technicians living in urban communities down the hill, which
belongs to the optimal advantaged group under the two stratification criteria, constitutes
the local elite group, enjoying privileged positions in terms of income, consumption, and
material welfare levels. Nevertheless, the frontline participants, i.e., forest workers and
temporary workers who were actually engaged in forest protection and restoration during
the implementation of the NFPP, did not receive the most benefits.

Our recommendation is to integrate indicators that are linked to enhancing income
welfare and material welfare into the performance evaluation frameworks of government,
enterprises, and communities. In order to mitigate the welfare disparity that arises from ge-
ographical stratification through relocation initiatives, and to address the welfare disparity
that is caused by occupational stratification through employment training and promotional
pathways. We advocate for decreasing the proportion of low-welfare and elite groups,
gradually transforming the population distribution pattern of forestry communities from a
“pyramid-shaped” to an “olive-shaped” distribution, and mitigating the risk of power and
benefits being monopolized by the local elite group.

5.2. Conclusions

The primary objective of the study presented in this article is to evaluate the effective-
ness of China’s Natural Forest Protection Program (NFPP) and provide valuable insights for
the development and optimization of forest protection programs in other developing coun-
tries. The study utilizes data from 1271 forestry community households that participated in
the NFPP within the NSER to evaluate the overall welfare effects of the program, including
income welfare and material welfare, and to examine the distributional heterogeneity of
the program’s welfare effects. The key findings of the study include:

First, The NFPP has played a significant role in safeguarding and enhancing the
welfare of forestry community households, with participating households’ income levels
significantly exceeding China’s absolute poverty line standard. However, the program’s
ability to increase income and enhance “soft welfare” remains limited, as the overall
level of income welfare remains low, and material deprivation is widespread, particularly
concerning the work environment, leisure activities, and social relationships.

Secondly, the welfare effects of the NFPP demonstrate a typical allocation heterogeneity
problem, with significant differences in welfare levels between low welfare groups and
other groups. The study identifies that approximately 25.41% of forestry community
households belong to the low-income welfare group, and about 21.72% of households
belong to the low-material welfare group. The overlapping proportion of low welfare
groups from the two perspectives of welfare was approximately one-third, and the size of
the group in both income poverty and material poverty accounted for 7.79% of the total
group size.
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Thirdly, the study suggests that the intersection of the optimal and advantageous
groups under different social stratification standards can be used to identify the local
elite group. The study’s assessment results indicate that technicians residing in the urban
communities down the hill (with a group size of 44, accounting for 3.46% of the total sample
households) constitute the elite group in the NSFR region, characterized by higher levels of
income and consumption and a lower degree of material deprivation than other groups.
This finding suggests that the welfare effects of the NFPP are subject to elite group capture.
It should be noted that we are cautious about the research conclusions about elite groups.
The “elite group” mentioned in this article is a broad concept, which assumes that the
dominant group that benefits the most from the NFPP is the elite group. The research
conclusions can only be regarded as the starting point for analyzing the distribution results
of NFPP’s welfare effects. More accurate and in-depth research depends on the comparative
results of future longitudinal data.

Based on the study’s results, the authors recommend that the operation mode and
evaluation mechanism of forest protection programs, including the NFPP, should be further
improved from the welfare perspective. This includes (1) incorporating various welfare
measurement indicators, such as income welfare and material welfare, into the project
objectives and performance evaluation system of forest protection programs to avoid
governance blind spots; (2) designing assistance or compensation programs that are diverse
and differentiated based on the type of low welfare group (income, material, or both) and
(3) providing a fair and just benefit distribution plan to avoid marginalized weak groups
and the monopoly of benefits by the elite group.
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Appendix A

Table Al. Evaluation Studies of the Welfare Effects of NFPP by Different Scholars.

Num Proxy Variable I\/I[’easuren.lent Year Data Type Literature
erspective
1 Household Income Unidimensional 1997 /2004 /2008 Micro Survey Cross-sectional [29]
2 Household Income Unidimensional 1997 /2004 /2008 Micro Survey Cross-sectional [30]
3 Household Income Unidimensional 2015/2016 Micro Survey Cross-sectional [33]
4 Wage Income Unidimensional 2001-2016 Statistical Yearbook Panel [31]
5 Wage Income Unidimensional 2017 Micro Survey Cross-sectional [34]
6 Forest Income Unidimensional 2021 Micro Survey Cross-sectional [32]
7 Sustainable Livelihood Multidimensional 2008 Micro Survey Cross-sectional [39]
8 Household Wealth Multidimensional 2012 Micro Survey Cross-sectional [45]
9 Feasible Capability Multidimensional 2017 Micro Survey Cross-sectional [42]
10 Life Satisfaction Multidimensional 2017 Micro Survey Cross-sectional [44]
11 Feasible Capability Multidimensional 2019  Micro Survey Cross-sectional [43]
12 Sustainable Livelihood Multidimensional 2015/2019 Micro Survey Cross-sectional [40]
13 Sustainable Livelihood Multidimensional 2021 Micro Survey Cross-sectional [41]
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Appendix B

Table A2. The Material Deprivation Index questionnaire.

Category Serial Number Index
1 Have you eaten normally every day for the past two weeks?
2 Do you get fresh meat every week?
Diet 3 Does your child have school meals at school?
4 Are you able to cook breakfast most days of the week (at least 5 days out of 7)
5 Have you hosted a family dinner in the last month?
6 Did you buy out-of-season shoes last year?
. 7 Did you buy new clothes last year?
Clothing
8 Did you buy clothing online in the last year?
9 Have you purchased new winter clothing in the past three years?
10 Whether the household has a steady supply of electricity (without
frequent blackouts).
Energy
11 Is the home centrally heated?
12 Is the indoor temperature below 16 degrees Celsius in winter?
13 Do you have a TV at home?
14 Does the home have a refrigerator?
15 Do you have a smartphone at home?
16 Do you have Internet access at home?
Household infrastructure 17 Do you have a computer at home?
18 Do you have a washing machine at home?
19 Do you have a vacuum cleaner at home?
20 Does the home have tap water?
21 Do you have a sofa at home?
2 Does the home have one or more of the following four facilities (indoor toilet, sink
or washbasin, bathtub or shower, cooking utensils)?
Housing quality 23 Is the permanent residence a dangerous building?
o4 Whether there are quality problems such as rain leakage and water leakage in the
permanent residence.
25 Whether three or more people in the family live in one room.
26 Whether you work outdoors most or all of the time.
27 Whether you have been standing or walking to work.
28 Do you work more than eight hours a day (choose No if it is exactly eight hours)?
29 Do you take at least one day off per week?
) ) Working conditions: 1. Provide heating facilities when working in winter; 2.
Working environment Provide rest drinks such as tea or coffee (whether charged or not); 3. The
workplace has indoor flushing toilets; 4. Washing and changing facilities are
30 provided at the workplace; 5. The workplace has indoor dining conditions; 6. The
workplace provides a place to put coats and spare clothes; 7. The workplace
provides a place where personal belongings can be locked and kept; 8. The
workplace provides first aid kits or first aid equipment; 9. Working hours allow
the possibility of making at least one personal phone call per day.
31 Have you been unemployed for more than two weeks in the past year?
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Table A2. Cont.

Category Serial Number Index
B Whether there is a situation of job instabili_ty, such as the possibility of being fired
at any time.
Working environment 33 Whether the unit pays the xsivi%lisox;vi}her?ei;}sl;e unit asks for leave (due to
34 Does the unit provide paid leave during the year?
35 Whether the unit provides meal expenses or subsidies.
36 Have you been in bed for more than 14 days in the last year?
Flealth environment 7 Pealth (oxcluding health care produactsy?
38 Do you have a disability?
39 Are there leisure places such as parks or squares near your home?
40 Is the environmental pollution around your usual residence serious?
Dwelling environment 41 Is there a public or private kindergarten near the place of residence (within 3 km)?
4 Whether there are public or private primary and secondary schools near the place
of residence (within 3 km).
43 Does child have safe play spaces at home?
44 Has the child had a playmate in the past four weeks?
Family relationships 45 Did you celebrate your child’s birthday last year?
46 Did your household spend less than 1000 CNY during the Spring Festival
last year?
47 Whether you have been out for a walk or entertainment at night in the
Recreational activity last two weeks.
48 Did you travel last year?
49 Do you have someone who can help in an emergency (e.g., sick)?
50 Have you entertained relatives and friends over for dinner in the last four weeks?
Social relationships 51 Have you dined out with friends and family in the last four weeks?
52 Have you moved in the last two years?
53 Have you ever participated in the discussion and discussion of other collective

affairs such as elections?
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