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Abstract: In 2021, China achieved an all-round victory in the fight against poverty and completed
the task of eliminating absolute poverty. However, relative poverty will still exist for a long time.
According to the degree of relative poverty, this paper divided rural population into four groups,
incapability group, vulnerable group, marginal group and non-relative poverty group, to further
explore the differences in specific land elements requirements among different groups. Firstly, ten
factors were selected as evaluation indexes, including per capita household income, education
level, poverty registration situation, employment situation, critical disease situation, natural disaster
frequency situation, etc. By extracting 100 relative poverty group evaluation units as samples, the
authors established a decision tree for rural relative poverty group evaluation based on an improved
ID3 algorithm. Secondly, we quantified the effect of different land elements. Considering the resource,
asset and capital function of land, this paper constructed an ordered logistic model with four groups
as classification variables. The result showed that: (1) a better condition of land resource endowment
leads to a lower degree of rural relative poverty; however, over-reliance on land increases the risk of
relative poverty; (2) except for cultivation income and land transfer income, asset value and capital
value of rural land are not evident. Suggestions are put forward: use land elements to build a
long-term mechanism for rural relative poverty alleviation; improve the quantity, quality and spatial
endowment of rural land resources; optimize the rural land property rights and land acquisition
system; realize the market-based mechanism for rural land transfer; and implement the policy of
Increase and Decrease Connection of Urban and Rural Construction Land.

Keywords: land element; relative poverty; poverty group; improved decision tree; ordered
logistic model

1. Introduction

Poverty eradication is a common mission among human beings and one of the greatest
challenges that the world needs to face together today [1,2]. The United Nations has put
forward the goal of comprehensive poverty eradication in the 2030 Agenda for Sustainable
Development (SDGs). In 2021, China achieved a comprehensive victory in the battle
against poverty and successfully completed the great task of eradicating absolute poverty.
Although the problem of absolute poverty in China has been solved, it does not mean
that the problem of poverty in China has ended, but has shifted from absolute poverty
to relative poverty [3]. China has entered the “post-poverty alleviation era”, which has
raised higher requirements for the establishment of a long-term national poverty alleviation
governance system.

Currently, relative poverty is usually considered to be a state in which basic subsistence
needs are met but the quality of living is below the basic social standard of living, and in
which there is a lack of expanded reproductive capacity or the capacity is relatively weak [4].
Compared with absolute poverty, relative poverty is more complex, with characteristics
of universality, fragmentation, multidimensionality, dynamism and being long-term [3,5].
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Relative poverty will persist in the future, and it needs to be urgently included as a
key research object. There is no uniform definition of poverty. A certain percentage of
average income is usually used as a criterion to distinguish relative poverty [6-8]. In fact,
relative poverty is not only reflected in income, but also in personal ability, education,
health and many other factors. As a result, the types of poverty are multidimensional and
complex [9-11]. To better achieve the goal of poverty eradication, precise identification
of the types of poverty group and their actual needs is needed. With regard to the period
of poverty transition in China, different scholars have summarized the relative poverty
groups that need attention according to the characteristics of relative poverty and the causes
of poverty, including vulnerable group (including the elderly, the sick and the disabled),
transition poverty group, multidimensional poverty group, developmental poverty group,
structural poverty group, the group prone to return to poverty, the marginal poverty group,
etc. [3,12-16]. In reality, relative poverty groups may have multiple poverty characteristics
superimposed; thus, there are large differences in poverty levels.

Poverty in China is mainly concentrated in rural areas, and rural poverty is one of
the most important problems Chinese society faces [17]. According to the standards of
national-level poverty counties, there are 832 national-level poverty counties in China,
distributed in 22 provinces before they were withdrawn, and the distribution of national-
level poverty counties is shown in Figure 1la. As of 2021, the number of China’s rural
population is 498.35 million, accounting for 35.28% of the total population of the country.
The rural poor in China is mainly concentrated in the central, western and southwestern
regions [18]. In the past decades, the Chinese government has taken a series of measures to
alleviate rural poverty [18,19], including implementing precise poverty alleviation policies,
increasing infrastructure construction in rural areas, etc. Rural poverty problem is affected
by many factors, such as the condition of arable land, environmental disasters, and energy
poverty [20]. According to the results of China’s third national land survey [21], China’s
arable land covers an area of 127,861,900 hectares, and 64% of which is distributed in the
northern regions, the distribution of China’s arable land [22] is shown in Figure 1b. Five
provinces, including Heilongjiang, Inner Mongolia, Henan, Jilin, and Xinjiang, have large
arable land areas, accounting for 40% of the country’s arable land. The quality of arable land
is complex, mainly influenced by natural and human factors, and there are certain regional
differences [23]. Common environmental disasters in China include earthquakes, flash
floods, typhoon disasters, droughts, sand and dust storms, etc., and direct economic losses
caused by geological hazards account for more than 20% of the total annual economic losses
from natural hazards [24]. In addition, most of the rural poor are engaged in agricultural
production and rely mainly on the sale of agricultural products to sustain their livelihoods;
however, some rural areas are not easily accessible, and it takes longer and more money for
farmers to transport their agricultural products to urban farmers’ markets, which increases
the cost of sales and hinders farmers from escaping poverty [25,26].

Land is the most important resource and asset for poor groups, and land policy
reform plays an important role in poverty reduction [26-28]. Using land elements to
combat poverty is an important element of China’s poverty eradication efforts [29-31].
The land poverty alleviation policies currently implemented in China can be divided into
three main categories, namely land resource policies, land asset policies, and land capital
policies [30,32-35]. Improvements in land resource endowments favor short-term poverty
reduction, while improvements in land asset and capital endowments have relatively long-
term effects on rural poverty. Land resource poverty alleviation policy directly improves
the natural properties of land, improves the quantity and quality of land resources through
agricultural land improvement, construction land improvement and ecological land im-
provement [17,34], improves the agricultural production and living conditions in poor
areas, and alleviates the problem of deep poverty; the land asset poverty alleviation policy
is mainly reflected in the quantitative guarantee of land resources, through the confirmation
of the right to use collective construction land and the right to use residential bases, improv-
ing land property rights in poor areas, regulating land trading market, guaranteeing the
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right of farmers to income from land assets, and raising the income level of poor farmers;
land capital poverty alleviation policies mainly optimize the allocation mechanism of land
factors and promote the capital financing of land resources, and the main ways include
the transfer of land contract management rights, mortgage of land management rights,
balance of arable land, and increase and decrease linkage of urban and rural construction
land, etc.
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Figure 1. (a) Distribution of national poverty-stricken counties in China; (b) Distribution of arable
land in China (note: this figure is from the article produced by Zhou Y, Zhong Z, Cheng G).

Most of the current studies on land poverty alleviation focus on centralized, large-scale
input poverty alleviation models, mechanisms and effects for poor areas [28,36,37]. The
target of poverty alleviation is mainly the region rather than the population, ignoring
the different specific needs of the poverty target for land, and it is unable to provide
effective suggestions for implementing precise poverty alleviation policies or improving the
quality of land poverty alleviation. Moreover, land poverty alleviation is mostly oriented
towards absolute poverty and generally ignores relative poverty groups which present more
complex and fragmented poverty characteristics than absolute poverty. Different types of
relative poverty group have different functional needs for land, and their relative poverty
levels may be influenced by different degrees from land elements. Most of the studies on
relative poverty groups also rely only on a surface analysis of the characteristics of poverty,
and do not realize the precise identification and classification of relative poverty groups,
which is difficult to match the scattered, multidimensional and dynamic differences in
poverty characteristics of different relative poverty groups. To achieve precise governance
of relative poverty, precise identification of relatively poor groups at the individual level
should be accomplished.

In conclusion, the existing studies lack mechanistic analysis of the role of land elements
in the governance of rural relative poverty groups, especially based on different types of
land elements. On the one hand, there is an impact of different types of land elements
on the division of rural relative poverty groups; on the other hand, the endowment of
different types of land factors affects the degree of relative poverty. However, the role of
different types of land elements has not received sufficient attention in relevant studies,
which only treat land as a unified whole, and the distinction of poverty reduction effects
among resource, asset and capital endowments of land elements is not clear. Therefore, it is
necessary to study the specific effects of three land elements on different relatively poor
groups. In the future, to use the land factor to combat relative poverty, we must first realize
the precise identification of relative poverty groups, and then, on this basis, reconceptualize
what exactly is the new role of land for relative poverty.
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The objectives of this paper are: first, to classify the relative poverty groups in rural
China into four categories, namely the incapability group, vulnerable group, the marginal
group and non-relative poverty group; second, to analyze the influence of three land
element endowments, namely land resources, land assets, and land capital, on different
rural relative poverty groups. This study uses farm household research data from national
poverty-stricken counties (before exit) in China to construct an evaluation model of rural
relative poverty groups. Then, we quantify the differentiation effects of three types of land
elements: resource, asset and capital, through regression analysis and marginal effects
analysis, to provide theoretical reference and practical basis for using land elements to
solve relative poverty problem.

The subsequent sections of the paper are organized as follows: Section 2 is the
theoretical framework and research hypothesis, analyzing the problem of identifying
relative poverty groups in rural China and the influence of land elements on relative
poverty groups, and putting forward the research hypothesis; Section 3 is the research
design and variable selection, constructing a decision tree evaluation model of relative
poverty groups in rural areas, classifying relative poverty groups into four categories,
and constructing an econometric model of the differentiating influence of land elements;
Section 4 is the empirical study, using the decision tree model to classify and evaluate
the relative poverty groups, and using the multivariate ordered logistic model to analyze
the differentiation impact of land factors on the relative poverty groups; Section 5 is the
discussion of the study; Section 6 is the main conclusions and policy recommendations of
the study.

2. Theoretical Analysis and Research Hypothesis
2.1. Rural Relative Poverty Group Identification: Based on Poverty Deprivation Perspective

Relative poverty is a state of poverty which is more complex and difficult to define.
Absolute poverty can usually be defined by being below a certain income level [38]; how-
ever, for the definition of relative poverty, it is necessary to consider higher-level needs in
addition to income status. Townsend, a British scholar, was the first to conduct systematic
research on relative poverty and first proposed the definition of the concept of relative
poverty, arguing that relative poverty is not only reflected in a person’s low-income level,
but also in the lack of social resources, viability and social rights, and that these people are
usually excluded and marginalized by society and fall into poverty [39]. On this basis, he
proposed the concept of “poverty deprivation” to reflect the degree of relative poverty of
poor groups. In identifying and measuring relative poverty, we should not only consider
whether the income level can meet the basic needs of survival, but also take into account
more social factors, including individual ability, social conditions, living environment,
social participation and other aspects [8,40-44]. The United Nations Development Pro-
gramme defined the relative poverty criteria in 2010, proposing a system of indicators with
three dimensions: health status, education acquisition and life quality. Relative poverty
groups are relatively deprived due to a lack of the above social resources and have higher
vulnerability to poverty [45,46]. Income levels are vulnerable to risks or shocks that can
lead to poverty, either temporarily or chronically, depending on the level of deprivation.
Amartya Sen further develops the concept of capability deprivation based on poverty
deprivation, arguing that there may be viable capability deprivation in relative poverty,
i.e., the relative poverty group may lack the ability to obtain the basic resources for sur-
vival and development, and thus cannot escape the poverty situation through their own
efforts [47].

Therefore, a relative poverty group has the characteristics of low-income level, high
vulnerability and weak viability, etc. When identifying the relative poverty group in rural
areas, we should firstly judge whether they belong to the poverty range according to their
income level, so as to distinguish the relative poverty group from the non-relative poverty
group; secondly, we should analyze their own development ability such as their health
status, education acquisition and social participation, and judge whether there is a poverty
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deprivation status; finally, we should further judge the relative poverty level according to
the actual deprivation status. Based on the actual situation of rural poverty in China, this
paper divides the rural relative poverty groups into the following three categories (Figure 2):
incapability group, vulnerable group and marginal group; in addition, there is a progressive
relationship between the three groups in terms of poverty. The incapability group refers to
the group with loss of labor capacity including the old, weak, sick and disabled, with low
income level, poverty vulnerability and lack of feasible ability; the vulnerable group refers
to the group whose income level has been removed from the absolute poverty standard,
but with a high possibility of returning to poverty due to the existence of various risks and
weakness of their own development capacity, with low income level, poverty vulnerability
but with certain feasible ability; the marginal group refers to the group that has not been
included in the poor households before, but with a relatively weak development capacity of
their own and needs to be included in relative poverty, with low income level, low poverty
vulnerability and certain feasible ability.

: : i Individual ability i
i . : Social condition :
. High income level : : Living environment :
: Medium income level ! ! social participation '
: Low income level ! : health condition :
: | : Education Background !
| 1 1 !

Identification of
Relative Poverty
Groups

|:> Income :> Self-development Ability

—> Relative poverty group —> Marginal group
—> Non-relative poverty group —> Vulnerable group

4

—> Incapability group

Figure 2. Identification of relative poverty groups.

2.2. Analysis of the Impact of Land Elements on Rural Relative Poverty Groups

Land is one of the main and most direct factors of production and living for rural
people, with three functions: resource, asset and capital, and is the most important source of
economic income for most rural people. Poverty caused by land factors can be summarized
into three types, namely land resource-based, land asset-based and land capital-based
poverty [38,48,49].

The key to the ability of land as a factor of production is that land is a natural resource,
and its resourcefulness is mainly reflected in the material state of land, including factors
such as land area, land fertility, ground slope, soil thickness, degree of concentration,
infrastructure conditions and environmental conditions. Poverty of rural populations is
often associated with fragile natural resource endowments [50]. The causes of land resource-
based poverty include poor land resource endowment, fragile ecological environment, and
frequent geological disasters [51-53]. Farmers earn income by growing and selling food
crops or cash crops. The natural resource endowment of land determines the scale, output
and efficiency of land production. For example, the larger the area of land, the higher the
yield of farmers planted, the higher the income earned, and the lower the risk of poverty;
the quality of land affects the yield and quality of crops, which indirectly affects the income
level of farmers; water infrastructure affects the irrigation capacity of farmers, and the
lack of water infrastructure reduces the efficiency of agricultural production, leading to
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a reduction in farmers” income and increasing the risk of poverty. If farmers have better
land resource endowment conditions, then the corresponding production costs are lower,
production efficiency is higher, and they can obtain higher economic returns and lower
degree of relative poverty; conversely, poorer land resource endowment conditions will
affect the scale and cost benefits of agricultural production and increase farmers’ poverty
vulnerability [22].

Therefore, we propose Hypothesis 1:

Hypothesis 1 (H1). There is a significant effect of land resource element on the division of rural
relative poverty groups, and the better the condition of land resource endowment, the lower the
relative poverty degree of farmers.

On the basis of natural resources, land can be occupied and used as a property, thus
giving rise to ownership and use rights to land (land ownership in China is divided into
state land ownership and collective land ownership), and income from land can be earned
by owning or using it [54,55]. Providing access to land for the poor is good for poverty
reduction [29,56,57]. Homestead is the land necessary for rural residents” housing and
living [58], which has a direct impact on farmers’ living and poverty situation, and sufficient
homestead area can provide farmers with the guarantee of basic living needs and reduce
the risk of poverty. Compensation income from land acquisition refers to the economic
compensation paid to farmers after the government expropriates their land, which can
increase farmers’ income and alleviate their poverty situation [59]. Farming income directly
affects farmers’ poverty situation, and the higher the farming income received by farmers,
the lower the poverty level of farmers. The causes of land asset-based poverty include two
aspects: on the one hand, the property rights of agricultural land and residential bases in
rural areas are not clear enough, and land asset attributes are not reflected, so that farmers
cannot obtain due economic compensation when facing infringement problems such as
land expropriation and forced demolition; on the other hand, the value of land assets
owned by farmers is low, and it is difficult for farmers to obtain a higher income from land
asset-based income. Under the premise that the asset nature of land is manifest, land assets
can bring certain economic benefits to land owners and users [60], including cultivation
income obtained through the use of land and economic compensation obtained from land
expropriation, etc. The more land assets farmers own, the higher the economic benefits that
can be translated, and the corresponding poverty level should be lower.

Therefore, we propose Hypothesis 2:

Hypothesis 2 (H2). There is a significant effect of land asset element on the division of rural
relative poverty groups, and the higher the value of land assets, the lower the relative poverty degree
of farmers.

When land is put on the market as an asset or when inputs are made to the land,
the land will form value-added, the former in the form of lease or transfer of land tenure
relationship, the latter in the form of capital, labor or technical inputs. At this time, the
asset nature of the land is transformed into the capital nature, and the capitalization of
land is conducive to alleviating the problem of rural poverty [49]. Common land capital
factors include land transfer income, agricultural land operation input, land dividend
income, and compensation for Increase and Decrease Connection of Urban and Rural
Construction Land. Land transfer refers to the transfer of land use rights from farmers
who have contracted land management rights to other farmers or economic organizations,
which is conducive to revitalizing idle and inefficiently utilized land, improving the effi-
ciency of land resource allocation and utilization, enabling farmers to obtain the benefits
brought by the market premium of land resources, and mortgage loans for land use rights
can break the dilemma of difficult rural financing which can increase farmers’ business
income [35,61-63]. Farmers’ operation inputs to agricultural land, such as purchasing seeds,
improving agricultural infrastructure, irrigation, fertilization, pest control, improving agri-
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cultural infrastructure, paying labor costs, etc. Adequate operation inputs for agricultural
land can promote industrialized agriculture, improve agricultural production efficiency,
and increase farmers’ income from land management [64,65]. Land dividend income refers
to the surplus construction land used by the village to build a factory or transferred, leased
or valued as shares to others for building a factory, and the annual dividends to villagers,
which is a reliable economic source and can reduce the risk of poverty of farmers [66]. Com-
pensation for Increase and Decrease Connection of Urban and Rural Construction Land
means that according to the policy, the abandoned land and redundant homesteads in the
village are vacated and reclaimed as arable land, and the surplus construction land index
can be provided to the town, giving a certain compensation to the village and farmers [67],
which can increase farmers’ incomes.
Therefore, we propose Hypothesis 3:

Hypothesis 3 (H3). There is a significant effect of the land capital element on the division of rural
relative poverty groups, and the higher the value of land capital, the lower the relative poverty degree
of farmers.

3. Study Design and Variable Selection
3.1. Research Methodology
3.1.1. Classification Decision Tree Model Based on Improved ID3 Algorithm

In order to classify the rural relative poverty groups, this study uses a classification
decision tree model, which is improved by introducing the affiliation function method in
fuzzy mathematics based on the use of ID3 algorithm, and categorizes the samples based
on data attributes according to the decision tree rules. Firstly, the dataset is created using
the sample data, the information entropy is calculated, the dataset is divided according to
the conditional attributes, and the decision tree is constructed recursively; secondly, the
algorithm is tested, i.e., the decision tree is used to classify the sample data and generate a
decision tree in the form of a dictionary; finally, the decision tree is visualized.

Decision tree is a common classification method. The classification decision tree model
has a tree-like structure and includes two constituents, nodes and directed edges. To
classify with a decision tree, i.e., starting from the topmost root node, a conditional feature
or attribute of the sample set is tested, and the samples are divided according to the results
of the test, divided into the corresponding child nodes, recursively, and finally reach the
leaf nodes, i.e., each sample is assigned to the corresponding category. The ID3 algorithm
is a common decision tree algorithm. The specific approach is to take the root node as
the starting point, calculate the information gain of the features in the dataset, obtain the
feature with the largest information gain value, use it as the current node feature, create
several child nodes according to the value of the feature, and recurse the child nodes
until all features are selected or the information gain values of the remaining features
are small.

Relative poverty is multidimensional, and with reference to the research on relative
poverty criteria and multidimensional poverty measurement [68—72], indicators such as
income level, employment status, skill training status, social insurance status, poverty
registration status, working age status, education level, critical diseases, natural disasters
and life quality are selected as the conditional attributes of the decision tree model for rural
relative poverty group evaluation, i.e., the rural relative poverty group evaluation model’s
index system. In total, 100 rural populations were selected as the sample set (Table 1), and
the decision tree classification model of relative poverty group evaluation was generated
using Python software.
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Table 1. Sample dataset for evaluation of relative poverty groups (partially).

Condition Attribute
Sample : . : : -
Number Income Employment Skill Social Registered Labor Education Critical Natural Life Qualit Group Type
Level Situation Training  Insurance Poverty Age Level Illness Disaster y

1 Medium Yes Yes Yes No Yes Medium/High No Low Low Marginal group
2 High Yes No Yes No No Medium/High No Medium/High Low Non-relative poverty group
3 High Yes Yes No No Yes Medium/High No Low M(Ie_Idil;;n / Non-relative poverty group
4 High Yes Yes Yes No Yes Low No Low Low Non-relative poverty group
5 Medium No No Yes Yes No Low Yes Low Low Incapability group
6 High Yes Yes No No Yes Medium/High No Low Low Non-relative poverty group
7 Low Yes No Yes Yes No Low Yes Medium/High Low Incapability group
8 High Yes No Yes Yes No Medium/High No Low Low Non-relative poverty group
9 Medium No No Yes Yes No Low Yes Low Low Incapability group
10 Medium Yes No Yes No Yes Low Yes Low M?—Idig}? / Incapability group
11 High Yes Yes Yes No Yes Low Yes Medium/High Low Non-relative poverty group
12 High Yes Yes Yes Yes Yes Low No Low Low Non-relative poverty group
13 Low Yes No Yes Yes No Low No Medium/High Low Vulnerable group
14 High Yes No Yes Yes No Low No Medium/High Low Non-relative poverty group
15 High Yes Yes Yes Yes Yes Low No Low Medium/ Non-relative poverty group

High
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3.1.2. Multivariate Ordered Logistic Model

In this paper, a multivariate ordered logistic model was used to analyze the effect
of land elements on the differentiation of rural relative poverty groups. A multivariate
ordered logistic model is used to study the relationship of the independent variable X on
the dependent variable Y, where the dependent variable Y is required to be definite class
data and ordered, usually with a small number of categories. Since the dependent variable
(i.e., the type of rural relative poverty group) in this paper is a discrete ordered categorical
variable, an ordered logistic model was used for regression analysis, and the model was

specified as follows.

1

_ Iy
P(type_ xi> 1+e—(“+ﬁxi) (1)

in the formula: x; denotes the ith indicator variable, fype is the actual observed value, and
a potential implicit variable L; is introduced, as follows.

Li = ,BXi + & (2)

in the formula: 7 denotes a particular rural population sample; L; denotes the relative
poverty group type of the ith rural population; X; = (x;1,Xj2, -+, X;;) denotes a vector
of a set of explanatory variables that affect the classification of the rural population into
relative poverty groups; B = (Bo, B1,- - - , Pn) denotes the parameter vector to be estimated;
¢; denotes the residual term. Assuming that the relative poverty of the rural population is
type;, the relationship between TYPE; and L; is as follows.

1, 0< Li < /\1
)2, MSLi<A
typel - 3, )LZ S Li < )\3 (3)
4, Li=As

in the formula, A; is the critical point of change in relative poverty level. Then, when given
X, the probability of the dependent variable TY PE; for different values is as follows.

prob(TYPE; = 1) = F(A; — BX;)

prob(TYPE; = 2) = F(A — BX;) — F(M — BX;) @
prob(TYPE; = 3) = F(A3 — BX;) — F(A2 — BX;)

prob(TYPE; = 4) = 1 — F(A3 — BX;)

in the formula, F(-) denotes the distribution function.

To further analyze the degree of influence of land elements on the classification of
relative poverty group types, this paper uses marginal effect, i.e., the marginal effect of the
independent variable X; on the probability of different values of the dependent variable
TYPE;. The specific expression is as follows.

oprob(TYPE; =1
dprob(TYPE; =2
oprob(TYPE; =3
oprob(TYPE; = 4

/0X; = —Bif (M — BX;)

/0X; = —Bilf(A2 — BX;) — f(M — BXi)] 5)
/0X; = —=Bilf(As — BX;) — f(Aa — BX)]

/0X; = Bif (A3 — BX;)

— — — —

in the formula, f(-) denotes the density function.

3.2. Variables and Data Descriptions
3.2.1. Variable Selection
Dependent Variable Selection

The explanatory variable in this paper is the type of rural relative poverty group.
The types of rural relative poverty group include the incapability group, the vulnerable
group, the marginal group and the non-relative poverty group. According to the decision
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tree evaluation model of rural relative poverty group made in the previous section, the
samples were classified into the corresponding relative poverty group types according to
the decision tree rules.

Independent Variable Selection

1.  Core independent variables

The core independent variables are the land elements, including land resource element,
land asset element and land capital element. Land resource element includes factors such
as contracted arable land area, contracted arable land quality, arable land ground slope,
agricultural productive infrastructure, spatial distribution and geological disaster; land
asset element includes factors such as homestead area, land acquisition compensation
income, and cultivation income; land capital element includes factors such as agricultural
land operation input, land work time, land transfer income, land dividend income, and
compensation for Increase and Decrease Connection of Urban and Rural Construction Land.
The meanings, assignment rules and descriptive statistics of core variables are shown in

Table 2.

Table 2. Variable meanings and assignment rules.

Variable Variable Name Variable Description Assignment Rule Average E)fpect.ed
Value Direction
Incapability group = 1;
Relative Poverty including the incapability group, vulnerable group = 2;
Dependent T Inerabl h inal inal =3, 3.357
variable Group Type vulnerable group, the marginal group  marginal group = 3; .
(TYPE) and the non-relative poverty group non-relative
poverty group =4
Resource Contracted Arable the area of arable land contracted Contracted arable land 5.634 +
Land Area (CLA) by farmers area / mu ’
Contracted fertility condition of arable land Poor =1, Medium = 2,
Arable Land contracted by farmers Fertile =3 2.052 *
Quality (CLQ) y =
éigilf dLglI:) de average slope of arable land <2°=1;2~6°=2;7~15° =3; 1.750 )
GS) P contracted by farmers 16~25° =4;>25° =5 ’
including roads (field ridges), water
Agricultural conservancy (ditches), agricultural
Productive machinery service institutions, N
Infrastructure agricultural sales outlets, agricultural Yes=1;No=0 075
(APT) technology service institutions and
other agricultural facilities.
Scattered and irregular = 1;
Spatial dispersion and regularity of scattered but regular = 2; 2731 +
Distribution (SD)  arable land concentrated but irregular = 3; ’
concentrated and regular = 4
. including landslides, debris flows, None = 1; Once every few
Geological .
. ground subsidence, earthquakes, years = 2; Once a year = 3; 1.891 -
Disaster (GD) . . .
volcanic eruptions, etc. Several times a year = 4
rural farmers occupy and use the
Asset Homestead Area land owned by the collective as a Homestead area/m? 68.417 +

(HA)

residential base
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Table 2. Cont.
. . . e . Average Expected
Variable Variable Name Variable Description Assignment Rule A
Value  Direction
when the land acquisition
department acquires the village’s
land or individual’s contracted land
Land Acquisition  or flowing land, the compensation Average annual compensation
Compensation cost given to the acquired person, income from land acquisition =~ 369.894 +
Income (LAI) including land compensation fee, in the past five years (CNY)
seedling compensation fee,
attachment compensation fee and
settlement subsidy fee
o all income from the main and Average annual cultivation
Cultivation . . .
Income (CI) by-products of food crops, cash crops  income in the past five years 8.516 +
and other agricultural crops (CNY), take as logarithm
Agricultural Land  including the cost of irrigation, Agricultural land
Capital Operation Input pesticides and fertilizers, hired operation input (CNY), 7.348 +
(ALI) labor, machinery, etc. taken as logarithm
Land Work Time . . Average daily land work
(TIME_LW) time spent in land work time (hours) 5.842 +
income from the transfer of land
Land Transfer use rights from farmers who Average annual income from
have contracted land management 266.265 +
Income (LTT) . land transfer (CNY)
rights to other farmers or
economic organizations
village uses the extra construction
Land Dividend land to build a factory or transfers,
leases, or gives shares to others for Land dividend income (CNY)  55.972 +
Income (DI) . . .
building factories, and gives the
villagers dividends every year
Compensation for ~ vacate abandoned land and
Increase and redundant homesteads in the village = Average annual compensation
Decrease and reclaim them as arable land, and  for increase and decrease
Connection of the excess construction land index connection of urban and rural ~ 56.058 +
Urban and Rural ~ can be taken to the city for use, with ~ construction land in the past
Construction certain compensation to the village five years (CNY)
Land (IDC) and farmers
Household income per capita
S;?;)OILS (?It\lh ér gljsl?lrg;) income in addition to the above (excluding land income) 8.692 +
- (CNY), taking as logarithm
Gender
(GENDER) gender of the farmer Male = 1; Female = 0 0.679 +
poor rural households that have
Pover completed approval, recorded the
Reeis ttr}; tion (PR) poverty level of poor households, Yes=1;No=0 0.552 +
& established a poverty file, and
obtained a poverty card
Labor Age comply with the legal requirements lf\;[;llzliels:stshtahr;ﬁ%gea;‘:r:lgllgr 0.600 N
(LABORAGE) of the labor age range y ’ ’
yes=1,no=0
Education Elementary school and
(EDUCATION) level of education received above = 1; Elementary 0.384 +

school and below = 0
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Table 2. Cont.

Average Expected

Variable Variable Name Variable Description Assignment Rule A
Value  Direction

diseases such as malignant tumors,

Critical Disease cardiogenic diseases, brain and N
(ILLNESS) neurological diseases, or serious Yes =1;No =0 0.270
internal organ diseases
Family Number
(FAM- number of members of the family Yes=1;No=0 4.043 +
ILY_NUMBER)
Food Crop food crops include wheat, rice, corn, Yes = 1; No =0 0316 .

(FOOD_CROP) potatoes, etc.

cash crops include cotton, hemp,
rape, peanuts, tobacco, tea, mint, Yes=1;No=0 0.666 -
coffee, etc.

Cash Crop
(CASH_CROP)

2. Control variables

In addition to the land element, there are many factors that influence the classification
of relative poverty rural groups. In this paper, a total of six variables were selected, including
other income, gender, poverty registration, labor age, education, critical disease, number
of family members, cultivation of food crops and cultivation of cash crops. The meanings,
assignment rules and descriptive statistics of the control variables are shown in Table 2.

3.2.2. Data Sources and Descriptive Analysis

The sample data used in this paper were obtained from primary data obtained from
January to February 2021. First, the poor farmers in 832 national-level poor counties (before
withdrawal) in 22 provinces according to the standards of national-level poor counties
established in China were taken as the total sample. Second, to ensure that the selected
sample is sufficiently representative, the stratified multi-stage probability sampling method
was used to select 23 national-level poor counties for the study (see Figure 3); 1-2 townships
were selected from each poor county, and from each township, a number of farmers were
randomly sampled, and interviews and questionnaires were conducted by researchers.
After eliminating invalid sample data, the final sample size obtained was 618.
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Figure 3. Distribution of sample poor counties.
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The sample data were screened for validity, and 560 valid samples were obtained,
with an effective rate of 93.23%. The decision tree classification model was applied to the
classification evaluation of the relative poverty group of all samples in this paper, and the
classification results of all samples were obtained. Among them, the sample size of the
incapability group is 29, accounting for 5.18%; the sample size of the vulnerable group
is 98, accounting for 17.50%; the sample size of the marginal group is 77, accounting for
13.75%; the sample size of the non-relative poverty group is 356, accounting for 63.57%.
The proportion of each group in the classification results is consistent with the actual
relative poverty situation in rural areas. There were more male respondents, a total of 380,
accounting for 67.86%, and 180 female respondents, accounting for 32.14%. The educational
level of the respondents was low, with 61.61% having elementary school education or less.
The percentage of the sample who had received skills training was 21.42%. The sample
size of those who had poverty registration was 309, accounting for 55%. The sample size of
those who purchased social insurance was 461, accounting for 82.1%. The average number
of family members was 4, the maximum was 12, and the minimum was 1. The average
contracted arable land area of the respondents was 5.64 mu, with the highest contracted
206.5 mu and the lowest no contracted arable land.

4. Empirical Results
4.1. Classification of Rural Relative Poverty Groups

The generated decision tree classification model for rural relative poverty group
evaluation is shown in Figure 4, with a tree depth of 6 and a number of nodes of 11.
The generated decision tree classification model is applied to the relative poverty group
classification evaluation of all samples in this paper, and the sample data are first sorted
according to the classification rules of the decision tree; then, the attribute data of the
samples are put into the model for classification to determine the relative poverty group
classification of each sample, and the final results obtained were collated to obtain the
classification results of all samples.

[ Education level ] [ Registered poverty ]

1
Incapability
group

Vulnerable
group

Incapability
group

Figure 4. Schematic diagram of relative poverty group evaluation decision tree.
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4.2. Influence of Land Elements on Rural Relative Poverty Groups
4.2.1. Estimation Results and Interpretation

This paper conducted an ordered logistic regression analysis on the rural population
relative poverty group sample. According to the results of the goodness-of-fit test of the
model, the goodness-of-fit Pseudo r-squared of the rural relative poverty group model was
0.535 with a significance of 0.000, which concluded that the overall fit of the model was
good and further ordered logistic regression analysis could be conducted. The regression
results are shown in Table 3.

Table 3. Results of relative poverty groups ordered logistic regression model.

TYPE Coef. St.Err.  t-Value p-Value [95% Conf Interval] Sig
CLA —0.022 0.011 —1.96 0.05 —0.044 0 *
CLQ 1.284 0.364 3.53 0 0.571 1.997 ok
GS —0.044 0.217 —0.20 0.839 —0.47 0.382
API 1.094 0.483 2.26 0.024 0.147 2.041 >
SD 0.701 0.198 3.55 0 0.313 1.088 e
GD —1.261 0.335 —3.77 0 —-1.917 —0.606 e
HA 0.004 0.004 1.06 0.289 —0.004 0.013
LAI 0 0 —2.19 0.028 —0.001 0 o
CI 1.41 0.299 4.72 0 0.825 1.996 e
ALI —0.162 0.279 —0.58 0.562 —0.709 0.385
TIME_LW 0.049 0.088 0.56 0.576 —0.123 0.221
LTI 0.002 0.001 292 0.004 0.001 0.004 o
DI 0.001 0.001 0.75 0.455 —0.001 0.002
IDC 0.001 0.001 1.36 0.174 0 0.002
INC_OTHER 2.494 0.326 7.66 0 1.856 3.132 o
GENDER 0.162 0.505 0.32 0.748 —0.828 1.152
RP —1.446 0.558 —-2.59 0.01 —2.54 —0.353 e
LABORAGE —0.601 0.468 —1.28 0.199 —1.517 0.316
EDUCATION 0.883 0.333 2.65 0.008 0.23 1.536 ok
ILLNESS —0.235 0.572 —0.41 0.68 —1.356 0.885
FAMILY_NUMBER —0.104 0.147 —-0.71 0.479 —0.393 0.184
FOOD_CROP —0.040 0.431 —0.09 0.927 —0.884 0.805
CASH_CROP 1.193 0.761 1.57 0.117 —0.299 2.686
cutl 26.968 4.128 - - 18.878 35.058
cut2 33.032 4.548 - - 24119 41.945
cut3 35.099 4.683 - - 25.921 44278

Note: ***, ** * denote significant at the 1%, 5%, and 10% levels, respectively.

1. Resource-based factors

Contracted arable land area (CLA) and geological disaster (GD) have significant
negative effects on relative poverty group level, indicating that the larger the contracted
arable land area, the higher the frequency of geological disaster in the village, and the
higher the relative poverty level. The reason for this is that the larger the area of farmland
contracted by poor farmers, the greater their subsistence dependence on the land and
the greater the risk of poverty they face; geological disaster is one of the critical causes
of poverty return, and geological disaster can destroy farmers’ productive capital and
livelihood resources, thus deepening their poverty level. Contracted arable land quality
(CLQ), agricultural productive infrastructure (API), and spatial distribution (SD) have
significant positive effects on relative poverty group level, indicating that the higher
the quality of farmland contracted by farmers, the possession of agricultural productive
infrastructure, and the more scattered and regular the spatial distribution of farmland, the
lower the level of relative poverty. The reason is that land quality, spatial distribution and
agricultural productive infrastructure directly affect the productive capacity of land, and
the more productive the land is, the more farmers can escape from the relative poverty
situation. The effect of ground slope (GS) of arable land on relative poverty group level is
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not significant. The reason is that the ground slope of the vast majority of cultivated land is
small, there are fewer cases where ground slope affects land work, and the ground slope
factor has less influence on relative poverty.

2. Asset-based factors

Land acquisition compensation income (LAI) has a significant negative effect on
relative poverty group level, indicating that the more land farmers are expropriated, the
higher the risk of relative poverty. The reason is that land expropriation causes poor farmers
to lose their land, which is accompanied by a reduction in stable income and insecurity of
long-term livelihoods, and a greater risk of falling into deep relative poverty. Cultivation
income (CI) has a significant positive effect on relative poverty group level, indicating that
the higher the cultivation income of farmers, the lower the degree of relative poverty. The
reason is that cultivation income is one of the main incomes of farmers, and the higher the
cultivation income, the higher the overall income of farmers and the relatively higher the
living standard, the lower the relative poverty level. The effect of homestead area (HA) on
the level of relative poverty group is not significant. The reason is that, for a long time, the
rule of homestead is that one house per household, the area is limited, and the homestead
cannot be transferred. What farmers enjoy is only the right to use, and they cannot earn
income by buying, selling and transferring homestead; therefore, it has little effect on the
relative poverty level of farmers.

3. Capital-based factors

Land transfer income (LTI) has a significant positive effect on relative poverty group
level, indicating that the higher the farmers’ land transfer income, the lower the relative
poverty level. The reason is that farmers may have a lower utilization rate of the land they
contracted due to reasons such as going out to work or losing labor capacity. Transferring
idle land through transhumance can earn more income and help farmers eradicate relative
poverty. The effects of agricultural land operation input (ALI), land work time (TIME_LW),
land dividend income (DI), and compensation for increase and decrease connection of
urban and rural construction land (IDC) on relative poverty group level are not significant.
The reason is that farmers’ inputs for agricultural land operation and average daily land
work time are relatively average, which are necessary inputs and have no effect on relative
poverty; at present, due to the constraints of policies and markets, it is difficult to reflect
the marketization of rural land resources, and there are fewer cases of land price shares
and construction land index trading, and fewer farmers receive land dividends and com-
pensation for linkage increase and decrease connection of urban and rural construction
land. However, due to the decentralized contracting of rural land, there is less possibility
to trade through cross-regional construction land with increase and decrease connection
and arable land protection index, and the impact on relative poverty is smaller.

4. Control variables

Other income (INC_OTHER) and education (EDUCATION) have a significant positive
effect on the relative poverty group level, indicating that the higher the income other than
land, the higher the educational attainment, and the lower the relative poverty level. The
reason is that income directly affects farmers’ living standard, and the higher the income,
the higher the living standard and the lower the relative poverty level; there is a positive
relationship between education level and survival and development ability, and the higher
the education level received, the stronger the survival and development ability possessed,
the lower the poverty vulnerability of farmers and the lower the relative poverty level.
Poverty registration (PR) has a significant negative effect on the relative poverty group
level, indicating that the higher the relative poverty risk of poor households with poverty
registration. The reason is that the poor households with poverty registration are the group
that meet the national rural poverty alleviation standards, generally have lower income,
relatively poorer housing, education, and health, and have higher poverty vulnerability and
higher risk of relative poverty. The effects of gender (GENDER), labor age (LABORAGE),
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critical disease (ILLNESS), number of family members (FAMILY_NUMBER), cultivation
of food crops (FOOD_CROP) and cultivation of cash crops (CASH_CROP) on the relative
poverty group level are not significant.

4.2.2. Marginal Effect Analysis

Table 3 reflects the significance of the effects of different factors on the relative poverty
of the rural population, but does not accurately reflect the extent of the effects of the above
indicators on the relative poverty. Therefore, this paper further analyzes the differences in
the effects of different indicators by calculating marginal effects, as shown in Table 4.

Table 4. Marginal effects.

TYPE=1 TYPE=2 TYPE=3 TYPE=4
Variable
Coefficient p>z Coefficient p>z Coefficient p>z Coefficient p>z
CLA 0.000 0.083 (*) 0.001 0.054 (*) 0.000 0.052 (*) —0.002 0.042 (**)
CLQ —0.013  0.011 (**) —0.060  0.000 (***) —0.023 0.022 (**) 0.095  0.000 (***)
GS 0.000 0.839 0.002 0.838 0.001 0.840 —0.003 0.839
API —0.011 0.037 (**) —0.051 0.027 (**) —0.019 0.036 (**) 0.081 0.018 (**)
SD —0.007  0.008 (***) —0.032  0.000 (***) —0.012  0.010 (***) 0.052  0.000 (***)
GD 0.013  0.009 (***) 0.058  0.000 (***) 0.022  0.005 (***) —0.094  0.000 (***)
HA 0.000 0.315 0.000 0.289 0.000 0.293 0.000 0.285
LAI 0.000 0.055 (*) 0.000  0.025 (**) 0.000 0.072 (*) 0.000  0.026 (**)
CI —0.015  0.003 (***) —0.065  0.000 (***) —0.025  0.007 (***) 0.105  0.000 (***)
ALI 0.002 0.570 0.007 0.560 0.003 0.574 —0.012 0.562
TIME_LW —0.001 0.577 —0.002 0.579 —0.001 0.562 0.004 0.573
LTI 0000  0.018 (**) 0.000  0.003 (***) 0.000 0.029 (**) 0.00  0.003 (***)
DI 0.000 0.457 0.000 0.456 0.000 0.460 0.000 0.453
IDC 0.000 0.198 0.000 0.166 0.000 0.228 0.000 0.173
INC_OTHER ~0.026  0.000 (***) ~0.116  0.000 (***) —0.044  0.001 (***) 0.185  0.000 (***)
GENDER —0.002 0.749 —0.008 0.747 —0.003 0.754 0.012 0.749
RP 0015  0.019 (**) 0067  0.011 (**) 0.025 0.037 (**) —0.107  0.008 (***)
LABORAGE 0.006 0.214 0.028 0.192 0.011 0.238 —0.045 0.194
EDUCATION —0.009 0.020 (**) —0.041  0.010 (***) —0.016 0.017 (**) 0.066  0.005 (***)
ILLNESS 0.002 0.683 0.011 0.679 0.004 0.690 —0.017 0.681
FAMILY_NUMBER 0.001 0.479 0.005 0.473 0.002 0.519 —0.008 0.482
FOOD_CROP 0.000 0.927 0.002 0.927 0.001 0.927 —0.003 0.927
CASH_CROP —0.012 0.119 —0.055 0.119 —0.021 0.186 0.089 0.121

Note: ***, ** and * indicate significant at the 1%, 5% and 10% levels, respectively.

As can be seen from Table 4, for the resource-based factors, each increase in contracted
arable land area (CLA) by 1 unit (mu) increases the probability of the dependent variable
taking TPYE = 2 (vulnerable group) by 0.1%, decreases the probability of taking TYPE = 4
(non-relative poverty group) by 0.2%, and changes in the probability of taking TYPE =1
(incapability group) and TYPE = 3 (marginal group) can be negligible. For each unit
increase in contracted arable land quality (CLQ), the probability of the dependent variable
taking TYPE = 1 (incapability group) decreased by 1.5%, the probability of taking TPYE = 2
(vulnerable group) decreased by 6.2%, the probability of taking TYPE = 3 (marginal group)
decreased by 2.0%, and the probability of taking TYPE = 4 (non-relative poverty group)
increased by 9.6%. For each unit increase in agricultural productive infrastructure (API),
the probability of the dependent variable taking TYPE =1 (incapability group) decreased
by 1.3%, the probability of taking TPYE = 2 (vulnerable group) decreased by 5.5%, the
probability of taking TYPE = 3 (marginal group) decreased by 1.8%, and the probability of
taking TYPE = 4 (non-relative poverty group) increased by 8.7%. For each unit increase in
spatial distribution status (SD), the probability of the dependent variable taking TYPE =1
(incapability group) decreased by 0.8%, the probability of taking TPYE = 2 (vulnerable
group) decreased by 3.2%, the probability of taking TYPE = 3 (marginal group) decreased
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by 1.0%, and the probability of taking TYPE = 4 (non-relative poverty group) increased by
5.0%. For each unit increase in geological disaster (GD), the probability of the dependent
variable taking TYPE =1 (incapability group) increases by 1.4%, the probability of taking
TPYE =2 (vulnerable group) increases by 6.1%, the probability of taking TYPE = 3 (marginal
group) increases by 2.0%, and the probability of taking TYPE = 4 (non-relative poverty
group) decreases by 9.5%.

For asset-based factors, for each unit increase in cultivation income (CI), the probability
of the dependent variable taking TYPE = 1 (incapability group) decreased by 1.5%, the
probability of taking TPYE = 2 (vulnerable group) decreased by 6.3%, the probability
of taking TYPE = 3 (marginal group) decreased by 2.0%, and the probability of taking
TYPE = 4 (non-relative poverty group) increased by 9.8%. The probability change in land
acquisition compensation income (LAI) on the value of the dependent variable TYPE taken
is negligible.

For capital-based factors, the probability change in land transfer income (LTI) on the
value of the dependent variable TYPE is negligible.

The marginal effects of land factor indicators that have significant effects on the degree
of relative poverty, in descending order, are cultivation income (CI), contracted arable land
quality (CLQ), geological disaster (GD), agricultural productive infrastructure (API), spatial
distribution (SD), contracted arable land area (CLA), land transfer income (LTI), and land
acquisition compensation income (LAI). It can be observed that the greatest influence on
the degree of relative poverty is the land asset factor, which is dominated by cultivation
income, followed by the land resource factor, which affects land output, and the land capital
factor has no significant influence on relative rural poverty. The reason is that farmers’
main source of income is growing agricultural products, and cultivation income has the
greatest impact on farmers’ poverty level; land resource element factors such as arable land
quality, geological disaster, agricultural productive infrastructure, and spatial distribution
affect land production capacity, i.e., the ability to convert land resources into money, and
also have an impact on farmers’ poverty level; while land capital element factors are not
visible for the time being and have a smaller impact on farmers” poverty level.

5. Discussion
5.1. Advantages of Using Decision Tree Classification Model

At present, the multidimensional poverty index, which is more commonly used
for relative poverty identification, can only measure the incidence and depth of relative
poverty [73,74], and cannot further distinguish relative poverty types. Most studies on
the classification of relative poverty groups stay at the level of conceptual definition
and generalize from the macro level based on poverty characteristics, without scientific
division at the individual level. This paper uses the ID3 algorithm in machine learning
to construct a decision tree classification model to achieve the identification of relative
poverty types at the individual level. The decision tree classification model develops
classification rules through sample learning, which does not rely on empirical knowledge,
mines the classification rules with high accuracy, and can process data containing more
conditional attributes, and the classification results of decision tree are more objective
and reasonable compared with other classification methods. The ID3 algorithm is one
of the classical classification algorithms of decision trees, which is widely used, and its
objective is to calculate the information entropy and information gain of attributes, and
select the attributes with the maximum information gain value to recursively complete the
establishment of each node of the decision tree, so as to achieve the inductive classification
of data. The ID3 algorithm uses all current training samples in each step of the search,
which greatly reduces the sensitivity to individual training sample errors. In addition,
the decision tree model has good interpretability and can be visualized to facilitate the
observation and analysis of the underlying classification mechanism.
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5.2. The Value of the Land Elements in Relative Poverty Governance

Land is the main property of poor farmers, and poor farmers have a strong reliance
on land. However, due to the limitations of capital and technology, land elements can
hardly provide poor farmers with stable production and livelihood security, making them
in relative poverty. If we can identify the impact of different land elements on relative
poverty groups, we can realize precise poverty alleviation in the subsequent work and help
farmers remove themselves from relative poverty. Therefore, land elements play a very
important role in relative poverty governance.

The results of this paper show that land elements have significant effects on the
classification of rural relative poverty groups, mainly focusing on land resource conditions,
cultivation income and land transfer. Improving land resource endowment is conducive to
alleviating farmers’ relative poverty, especially improving land resource factors such as
the area of arable land and quality of arable land, which directly affect land production
capacity; the stronger the land production capacity, the more cultivation income farmers
can obtain, the more economic income land can bring to farmers, and the lower the relative
poverty of farmers. There are differences in the efficiency of environmental governance
in different regions [75]. Land capital mobility is conducive to poverty reduction [76,77].
Through the flow of land use rights and pooling of land as shares, farmers can obtain stable
land transfer income and land dividends, which can increase farmers’ economic income
and help them get out of relative poverty [78]. However, from the research results, land
transfer income has an impact on farmers’ relative poverty but to a lesser extent, probably
because the rural land transaction market is not yet complete, and the barrier is large,
scope is small and value is not high in land transfer, and farmers cannot enjoy the benefits
from the market-based premium of land resources. The relationship between most land
capital factors and the poverty level of relative poverty groups is not significant, such as
agricultural land operation inputs, land dividend income, and compensation for increase
and decrease connection of urban and rural construction, etc. The main reason is that the
asset and capital attributes of land have long been neglected in rural areas of China [49],
the vitality of land capitalization is insufficient, farmers’ operation inputs for agricultural
land are low, agricultural production efficiency is low, and the scale and specialization of
production cannot be realized. The way to realize cross-regional capitalization of land,
such as increase and decrease connection of urban and rural construction land, cannot be
carried out, and farmers do not receive corresponding land compensation. All of the above
problems make it difficult for farmers to obtain high capital income from land.

It can be observed that there is still much room for farmers to obtain economic benefits
from land, and the value of the land elements in relative poverty governance should be
valued; in addition, how to use the land elements for poverty reduction needs to be further
discussed in subsequent studies.

5.3. Land Function Classification: Resource, Asset, Capital

Land can be the material basis for human survival and social development because
it has multiple functional attributes. This paper focuses on the impact of land elements
on relative poverty rural groups, which requires attention to human activities on land, in-
cluding physical measures or economic behaviors made by humans on land, and economic
feedback from land to humans, and therefore requires classification of land functions from
the perspective of the interaction between humans and land. In the interaction between
people and land, the nature of land is reflected as resource attributes, asset attributes and
capital attributes [49]; therefore, this paper classifies land functions into three categories,
namely resource function, asset function and capital function. Farmers cannot produce and
live without land, and the basis of land as a means of production and life is the natural
resource attribute of land; farmers can contract rural collective land and conduct economic
activities on the land to grow food crops or cash crops; on the basis of the natural resource
attribute, land can be possessed and used as a kind of property, while farmers can sell crops
on the land to obtain economic income, and when land and houses are expropriated and
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demolished, farmers can also receive corresponding economic compensation; therefore,
the asset attribute of land can bring farmers certain economic income; farmers can irrigate,
fertilize, remove insects and other inputs to the land, and then obtain higher economic
returns, or they can transfer their land operation rights and obtain transfer income through
leasing, shareholding, mortgage, etc. Therefore, land also has capital attribute. Any defi-
ciencies in land resource, asset and capital links can be the cause of farmers’ poverty. The
differentiating effects of land elements on relative poverty rural groups are analyzed from
the perspective of all three. Based on the results, targeted suggestions are made.

There are other theories of land function classification in academic circles, and the
common classification methods include: (1) classifying land function into production func-
tion, bearing function, resource function and social function from the perspective of land
management; (2) classifying land function into five functions of nurturing, bearing, storage,
landscape and asset from the perspective of land economy; (3) classifying land function
into ecological function, production function and life function from the perspective of land
system. The advantage of dividing land functions into three categories of resources, assets
and capital is that it is conducive to providing policy recommendations for precise poverty
alleviation in rural relative poverty from the land element level. Land resources, assets
and capital elements have different impacts on poverty, and different poverty groups have
different needs for land elements. The endowment optimizations of the three kinds of
land element have different effects on poverty reduction in rural poverty. The previous
crude poverty alleviation policies no longer meet the complex requirements of the relative
poverty problem. Land poverty alleviation policies should adjust the structure of poverty
alleviation policies in a timely manner according to the actual situation and poverty relief
needs of different poverty groups. Through precise input and precise management, appro-
priate land poverty alleviation methods should be selected for precise poverty alleviation,
so as to improve the quality of poverty alleviation. In addition, land functions can also be
classified into two dimensions: time and space, and subsequent studies can be considered
from these aspects.

6. Main Conclusions and Policy Recommendations

Based on research data from national-level poor counties (before exit) in China, this
paper firstly constructed a method for evaluating rural relative poverty groups based on an
improved decision tree model, and secondly, used an ordered logistic model based on the
classification of relative poverty groups to further explore the differentiation effects of land
elements with different functional attributes on rural relative poverty groups, including
land resource element, land asset element and land capital element.

Through the study, it was found that: First, the rural population can be classified,
according to the degree of relative poverty from heavy to light, into four groups: incapa-
bility group, vulnerable group, marginal group and non-relative poverty group. Second,
land resource element has a significant impact on the classification of rural relative poverty
groups. The better the condition of land resource endowment, which is reflected in the
higher quality of contracted arable land, equipped with agricultural productive infras-
tructure, scattered and regular spatial distribution, and the lower frequency of geological
disasters, the lower the degree of rural relative poverty, which verifies hypothesis one.
However, over-reliance on land increases the risk of rural relative poverty. Third, among the
asset-based land factors, only cultivation income has a significant effect on the classification
of rural relative poverty groups, and it has the largest effect among all land factors, which
verifies hypothesis two. The effects of other asset-based factors, such as homestead area
and compensation income from land acquisition, are not reflected because the rural land
ownership subject is not yet visible. Fourth, among the capital-based land factors, only
land transfer income has a significant impact on the classification of rural relative poverty
groups, but to a lesser extent relative to other factors, which verifies hypothesis three. The
value of rural land capital is not well represented.
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Based on the above conclusions, the following policy recommendations are proposed:
First, focus on rural relative poverty groups, and use land elements to help classify and build
a long-term mechanism for rural relative poverty governance based on the characteristics of
different types of rural relative poverty groups, so as to promote an effective solution to the
poverty problem in China. Second, through land improvement methods such as farmland
consolidation, environment government and disaster prevention and control, improve the
quantity, quality and spatial endowment of rural land resources, and establish a perfect
agricultural modernization system, thereby improving farmers’ agricultural production
efficiency and reducing the vulnerability of rural population to poverty due to natural
disasters. Third, promote the reform of the rural land system, improve rural land property
rights, clarify the way to confirm the rights of land assets, guarantee the property rights
of farmers to agricultural land and rural homestead, encourage the withdrawal of idle
homesteads with compensation, improve the rural land acquisition system and procedures,
and improve the property endowment of rural land. Fourth, establish an effective rural
land transfer market, encourage farmers to transfer idle agricultural land, improve the
policy of Increase and Decrease Connection of Urban and Rural Construction Land, and
give full play to the capital value of rural land so that farmers can gain more income.
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