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Abstract

Whether reducing the poverty rate helps to curb the growth of crime rates does not have a
definitive answer in the current literature. This study utilizes the context of poverty allevia-
tion projects in 592 poverty counties across China in 2015. By employing the difference-
in-differences method and combining county-level data from 2014 to 2020, we empirically
investigates the causal relationship between poverty reduction and crime rates. The study
finds that the poverty alleviation projects significantly reduce crime rates in the regions,
with this inhibitory effect primarily observed in property-related crimes, such as theft
and robbery. Further analysis reveals that the increase in per capita annual income level
is the main mechanism behind these results, and there have a spillover effect of this pro-
ject. These findings hold under a series of robustness tests such as placebo test and parallel
trend. As the largest developing country in the world, this research provides policy impli-
cations for poverty reduction practices in other developing countries.

Keywords Crime Rate - Poverty - Income Effect - Developing Countries - Public Policy -
Spillover Effect

Introduction

The relationship between poverty and crime has always been an important topic of interest
in criminology and economics (Allen & Stone, 1999; Stretesky et al., 2004; Ross, 2020).
According to Merton’s strain theory of deviance, which argues that crime occurs when
there aren’t enough legitimate opportunities for people to achieve society’s normal suc-
cess goals, there is a "strain" between the goals and the means to achieve them, leading
people to turn to crime to attain success. Economists also believe that there is a connection
between poverty and crime, and they take crime as a obstructive factor of economic devel-
opment (Mehlum et al., 2005).
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Based on the theory above, a question arises: if governments implement poverty allevia-
tion projects to improve the income level of a region, will it effectively reduce the crime
rate in that area? If so, what are the primary mechanisms? Are these effects effective for all
types of crimes? Although some studies have discussed the relationship between poverty
and crime (Meloni, 2014; Chambru, 2020), most of them have not adequately addressed
the endogeneity issue between poverty and crime (Song et al., 2020; Heilmann et al.,
2021). Moreover, there is a lack of research specifically focusing on China in this context.
As the world’s largest developing country, China serves as an ideal laboratory for studying
the aforementioned issues.

Reducing or eliminating poverty is a shared global challenge today, especially consider-
ing that the majority of impoverished individuals are concentrated in developing countries
(Masron & Subramaniam, 2018). As the largest developing country in the world, China has
achieved remarkable accomplishments in poverty alleviation in recent years (Song, 2012).
According to United Nations data, China has contributed 70% to global poverty reduction
since the 1990s. By international poverty standards(individuals living on less than $2.15
per day), China has reduced its rural impoverished population from 770 to 30 million over
the past 40 years, significantly improving people’s living standards.

Based on these reasons above, this study utilizes the poverty alleviation projects imple-
mented by China in 592 poverty counties nationwide by the end of 2015 as the context to
examine whether and why a significant reduction in poverty rates would lead to a nota-
ble decrease in crime rates (details of the project will be given in the later section). The
remaining sections of this paper are organized as follows. First, we provide a literature
review on past work related to our research. Second, We propose questions this study will
answer. Third, a description of the data, research design and key variables will be given.
Fourth, we will analyze and discuss the main results. Fifth, we conclude and provide pol-
icy implications, also acknowledge the limitations and talk about the directions that future
researcher could proceed.

Literature Review

This paper contributes to the existing literature in the following ways. Firstly, we supple-
mented the relevant literature on poverty and poverty alleviation. Scholars have not only
focused on the origins (Duong & Flaherty, 2023), causes (Singh & Jha, 2023), and meas-
urement of poverty (Ogwang, 2022; Dang and Verme, 2023), but also on the social impacts
it brings (Jalal et al., 2022). In addition, numerous studies have aimed to identify factors
that can reduce the number of people living in poverty and improve the living standards of
those in underdeveloped regions, such as infrastructure development (Zhang et al., 2023),
digital transformation (Ding et al., 2023), and climate change (Chalise & Naranpanawa,
2023). Specifically, as the world’s largest developing country, many studies have focused
on China’s poverty issues and poverty alleviation efforts (Han & Si, 2023; Su et al., 2023).
Some relevant literature that closely related to this study has also assessed the social
impacts of poverty alleviation policies (Khosla & Jena, 2022; Lou et al., 2023; Ma et al.,
2022; Silva et al., 2023). But previous studies have not evaluated and analyzed the impacts
of large-scale poverty alleviation projects in China, and we will fill this gap and offers
insights into the social outcomes of such project.

Secondly, this study also contributes to the existing literature on crime. Previous research
has discussed the causes (Ajzenman et al., 2023; Baryshnikova et al., 2022; Charlton et al.,
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2022; Eren et al., 2022), impacts (Mitra & Shajahan, 2022; Muller & Schwarz, 2023; Pak
& Gannon, 2023), and governance of crime (Arora, 2023; Castro & Tirso, 2023), as well as
factors that can reduce crime rates, such as institutional factors like taxation (Lenhart, 2021),
judiciary (Guerra & Nilssen, 2023), and property rights (Lawson, 2023), as well as natural
and social factors(Allen, 2021; Lee et al., 2022; Tealde, 2022; Drugowick & Pereda, 2023).
While previous literature has also examined the relationship between crime rates and poverty
(Mehlum et al., 2005; Ross, 2020), there are two key limitations. First, it has not adequately
addressed the issue of endogeneity between the two variables. Second, it has not specifically
discussed the impact of poverty reduction on crime rates within the context of China, the larg-
est developing country, and we will fill these gaps in this study.

Hypotheses and Refinement of Questions

Our core question is whether alleviating poverty will reduce the crime rate. However, there is
a "chicken-egg" problem between poverty and crime. Without any external policy shocks or
administrative control, the poor are more likely to commit crimes. Conversely, a region with a
high crime rate will inevitably hinder the normal functioning of the economy and the improve-
ment of people’s living standards, which form a negative cycle. However, if the government
takes various policies to improve the living standards and increase the income of people in
a region, this cycle can move in a positive direction. When people’s income levels rise, it
reduces criminal behavior, and the reduction in criminal behavior further promotes economic
development. Therefore, in the context of this study, we tend to assume that government pov-
erty alleviation projects, while increasing income, will further reduce the crime rate.

In addition, we also want to answer another question: Is the decrease in crime rate sym-
metrical across different types of crimes? In other words, does an increase in income lead to a
decrease in various types of crimes? Different types of crimes correspond to different criminal
motives (Toby, 1962). For example, Merton’s strain theory suggests that societal resources are
limited, while human desires are unlimited. When individuals in society all strive for the same
goals (such as high income or employment), and the resources provided by society are insuf-
ficient, those who are unable to acquire resources through legitimate way will feel frustrated,
leading to the use of illegal means (crime) to acquire wealth. Additionally, criminologists also
have proposed the anarchic crime theory, which suggests that crime occurs in situations of
social disorder and low law enforcement efficiency. During economic downturns, individuals
in socially disadvantaged areas may be driven by extreme helplessness and choose crime as a
means to escape reality. Another perspective is the cultural factor emphasized by the neoclas-
sical school of criminology, where the relative deprivation theory emphasizes emotional and
internal reward-based criminal motives (Webber, 2007). Based on these theories, we want to
investigate which types of crimes will decrease after the efforts to alleviate poverty.

Details of the Project

China’s poverty alleviation efforts have a long history, but the earlier poverty alleviation
projects were different from the current one. In the past, poverty alleviation projects were
implemented nationwide without regional divisions (Qu, 2017), which posed challenges in
studying the economic and social impacts of poverty reduction. However, unlike the past,
the current poverty alleviation project is implemented in targeted counties.
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The reason of why some parts of China are classed as non-impoverished and others
impoverished is that substantial financial resources are allocated annually for transfer
payments to impoverished areas. However, China has approximately 1,300 county-level
administrative regions, and there is significant disparity in wealth among different counties
(Zhang, 2021). For example, the living standards in the eastern coastal regions are sig-
nificantly better than those in the western regions. Hence, the government needs to estab-
lish certain criteria to identify low-income areas with insufficient local government fiscal
revenue. Financial subsidies are then provided to these counties to enhance their living
standards.

After two years of design and planning, the corresponding poverty alleviation work
began in the relating counties at the end of 2015. The time-line of this poverty alleviation
project is presented in Table 1.

The scale and intensity of this poverty alleviation work are significant. According to
official statistics, as of 2020, a total of 255,000 village-based work teams were dispatched
nationwide, and a cumulative total of 2.9 million government and state-owned enterprise
personnel were deployed to work in the selected counties. According to the requirements of
official documents, these personnel were precisely matched with the corresponding impov-
erished counties, villages, and households, and carried out poverty alleviation work based
on local and household characteristics.

Previous poverty reduction projects were mainly aimed at providing transfer payments
to county-level governments which have limited fiscal revenue and unable to afford basic
public infrastructure. However, the focus of this poverty reduction project is to transform
the county’s industrial structure, enhance the people’s ability to create wealth, and eradi-
cate poverty mindset. In other words, it emphasizes “teaching people to fish rather than
just giving them fish”. We consulted the government’s official website and summarized the
tasks of this poverty reduction project in Table 2.

Regarding the selection of impoverished counties, the official documents explicitly state
that it was based on the per capita gross domestic product (GDP), per capita general budg-
etary revenue, and per capita net income of rural residents. Finally, a total of 592 impover-
ished counties were selected as targets based on these indicators (Appendix 1 provide more
details about the classification of the county).

Data
Crime Rate Data
In this article, we have used two measures to assess crime rates: the number of crimi-

nal cases and the number of offenders. To examine whether there are differences in the
changes of crime rates across different types of crimes, we further divided criminal cases

Table 1 The time-line of the

L. . Time Activities
poverty alleviation project
2013.11-2014.2 Design and planning
2014.4-2014.6 Project preparation and resource allocation,

selection of target counties
2015.12-2020 Implementation, monitoring and evaluation
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Table 2 The details of the projects

Tasks Details

Education Improving the educational conditions in impoverished areas by providing free
education, scholarships, student loans, etc., to enhance educational opportuni-
ties, improve the quality of education, and enhance the employment skills and
competitiveness of the impoverished population

Medical Establishing medical and sanitary institutions, providing free or low-cost medi-
cal services and medications to the impoverished population, strengthening
management of chronic diseases, conducting health education, and improving
the medical security level in impoverished areas

Industrial transformation Developing industries suitable for the local area such as agricultural product
processing and rural tourism that suit local conditions to provide employment
opportunities and increase income, thereby helping the impoverished popula-
tion achieve income growth and prosperity

Social security Establishing a comprehensive social security system, including minimum living
allowances, medical insurance, and pension insurance, to provide basic living
security for the impoverished population and alleviate their burdens

Housing Improving housing conditions in impoverished areas, providing safe, sanitary,
and suitable living environments, and addressing the housing issues of the
impoverished population

Ecology Promoting ecological restoration and protection, developing the ecological
economy, improving the ecological environment and sustainable utilization of
resources in impoverished areas

Skill training Providing vocational training and skill enhancement opportunities for the
impoverished population, improving their employment and entrepreneurial
capabilities

Public services Enhancing the infrastructure construction in impoverished areas, including

roads, water supply, electricity, and other basic public service facilities, to
improve the living conditions and quality of life for the impoverished popula-
tion

into four categories: property crimes, robbery and theft crimes, violent crimes, and inten-
tional injury crimes. The motivation behind this classification is to explore the impact of
poverty reduction programs on different crime motivations. Property crimes include rob-
bery and theft crimes, but considering that robbery and theft may be more common in eco-
nomically depressed areas with low income, we have separated them as a distinct category
for regression analysis.

Since the poverty alleviation project implemented at the county level, official county-
level crime rate data in China is not publicly available at present. Therefore, in this article,
county-level crime rate data is obtained by aggregating national court verdicts published
by the Supreme People’s Court. The method of obtaining the crime rate data through court
verdicts is reliable for the subsequent analysis in this article due to the following reasons.

Firstly, the Supreme People’s Court of China has explicitly stipulated that, except for
cases involving state secrets, personal privacy, crimes committed by minors, case end with
mediation, and other specific types, all other cases should be made public and published on
their official websites. Moreover, the verdicts published on these websites follow a stand-
ardized format, which facilitates the automated retrieval of a large amount of data using
programs. Specifically, for each case, we obtained data such as location, time, and type of
crime using automated programs. Previous studies have also utilized this measure of crime
rate and have confirmed its reliability (Khan & Li, 2020).
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One important point to note is that the public disclosure of court verdicts began in 2014.
Therefore, a challenge for this article is the limited availability of pre-implementation data
for the poverty alleviation project, which prevents us from conducting parallel trend analy-
sis at the annual level. However, we can still analyze the crime rate data on a quarterly
basis, which will be used for testing in subsequent sections.

County-level Data

We also need to include relevant data at the county level as control variables, including
fiscal revenue, fiscal expenditure, population, and per capita GDP. The reason for using
these variables as control variables is their association with the classification of poverty
and non-poverty counties. If we do not control for these variables in the regression, the
experimental group cannot be compared with the control group, and the regression results
may be biased.

We determined the experimental group and control group based on the official list of
impoverished counties. For other county-level data such as per capita gross domestic prod-
uct (GDP), per capita general budgetary revenue, and per capita income of rural residents,
we obtained them from multiple sources such as the China County Statistical Yearbook,
EPS database(a commercial database that contains various micro and macro data), CEIC
database(a commercial database contains economic data about most counties). These data
have been widely used in research on China-related issues (Clay et al., 2021; Groh et al.,
2022; Li et al., 2016).

It is important to note that county-level statistical data may have some missing values,
so it was not possible to obtain complete data for all 592 impoverished counties. After
excluding samples with missing data, the final analysis included 592 impoverished coun-
ties as the experimental group and 1,355 non-impoverished counties as the control group.
In addition, to discuss the possible mechanisms in this article, we also utilized data on
changes in people’s income levels from the China Family Panel Studies (CFPS) survey,
which provides information after the implementation of poverty alleviation policies (Buch-
mueller et al., 2021; Crossley et al., 2023; Cutler et al., 2022).

Other Relevant Data

In addition to the aforementioned variables, we also included other variables at the county
level in the covariate balance test of the difference-in-differences model, such as industrial
added value, employment, fixed asset investment, and student population. Furthermore, in
the robustness test, we utilized indicators such as population mobility and income. Table 3
presents the names, definitions, and descriptions of these variables. In the subsequent
sections of the research design, we will provide detailed explanations for the use of each
variable.

Research Design
In the context of this article, the division between the experimental group and the control

group is relatively clear; therefore, we will employ a difference-in-differences model for
regression analysis. The difference-in-differences model has been widely used to analyze
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the impact of government policies. Specifically, we employ the following regression equa-
tion to study the causal relationship between poverty and crime rates.

Crime; = a + pTreat; X Post, + X;, + 0; + 0, + €, (1)

In Eq. (1), Crime;, represents the growth rate of crime of county i in year ¢, Post, is a
dummy variable indicating whether the time is after 2015, Treat, takes 1 if the county belongs
to experimental group. X, represents the control variables that we need, o; and 0, represent
county and year fixed effects, respectively, while €;, represents the disturbance term.

In an ideal scenario, if the experimental group and the control group were randomly
selected, we could directly compare the results of the two groups to determine the causal
relationship between them. However, in the context of this article, the selection of the
experimental group and the control group is not entirely random; the experimental group is
inherently more impoverished. Therefore, in order to accurately assess the impact of poverty
reduction policies, it is necessary to follow the common practice in the literature. Prior to
regression analysis, a covariate balance test is conducted on the experimental and control
groups, and relevant variables are included in the regression equation as control variables.
We use the following equation to conduct the covariate balance test between the experimen-
tal and control groups and set the final regression equation based on the test results.

Covariate;, = a + pTreat; + X;, + v, 2

We are interested in the coefficient f which indicates whether the control group and
experimental group have significant difference on a battery of pre-determined variables.
Then we will set the final regression equation based on the results of balanced test. Table 4
presents the results of these tests. In Panel A, we first display four variables based on offi-
cial grouping criteria. It can be observed that there are significant differences between the
experimental and control groups in all four variables. Furthermore, in Panel B, we select
additional variables for testing and examine the conditional differences between the two
groups after controlling for the aforementioned four variables. We find that the experimen-
tal and control groups still exhibit noticeable differences in other variables, but achieve
conditional balance after controlling for the selection criteria. Moreover, in Panel C, we
examine the differences in the main dependent variables of this study between the two
groups and find that they are also conditionally balanced.

Based on the results of the balance tests mentioned above, it is evident that there are
differences between the experimental group and the control group. However, when we con-
trol for the government’s classification criteria in the regression analysis, the experimental
group and the control group no longer exhibit significant differences in other variables.
Therefore, it is necessary to control for these classification criteria variables in the regres-
sion equation. Finally, the regression equation in this article is formulated as follows:

Crime;, = a + pTreat; X Post, + fiscal;, + population;, + expenditure;, + GDP;, + o; + 6, + ¢,
3)

Analysis and Findings

We present the mean, standard deviation, and sample size of the main variables mentioned in
the article in Table 5, and compare the experimental group and the control group. According
to this table, there are two points that need to be noted. Firstly, in terms of the total number of
criminals and cases, the control group has higher absolute values, which could be attributed
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Table 4 Balance test

experimental group Control Group Difference Conditional
Difference
(1) 2) 3) 4)
Panel A: Criteria
Fiscal 1.426 3.543 2,117
(0.047) (0.062) (0.043)
Population 1.954 3.963 2.009"
(0.058) (0.063) (0.097)
Expenditure 8.231 7.453 -0.778""
(0.193) (0.123) (0.023)
GDP 2.037 4.854 28177
(0.032) (0.083) (0.116)
Panel B: A battery of county-
level variables
VA-Primary 15.735 27.313 11.578™ -0.653
(0.342) (0.574) (0.635) (0.954)
VA-Secondary 28.742 85.753 57.011"" -0.463
(0.842) (2.789) (2.643) (0.367)
VA-Tertiary 60.753 102.764 42,011 -0.654
(3.764) (5.643) (2.952) (0.691)
Employee-Primary 10.542 20.643 10.1017 -0.315
(0.759) (1.107) (0.755) (0.384)
Employee-Secondary 38.053 67.643 29.590"" 2765
(1.643) (2.951) (3.287) (3.865)
Employee-Tertiary 42.729 80.754 38.025™" 3.860
(4.221) (3.876) (4.753) (2.905)
Investment 73.764 149.754 75.990"" -3.864
(2.641) (3.975) (3.753) (5.974)
Students 18.750 22.863 4113 0.263
(0.864) (0.964) (1.015) (0.963)
Panel C: Dependent variables
Crime 374.735 200.873 173.862"" 5.837
(10.872) (6.937) (12.865) (6.012)
Case 297.746 172.836 124910 5.361
(9.973) (8.931) (10.382) (7.930)
CrimeGrowth 0.274 0.460 -0.186™" 0.003
(0.023) (0.051) (0.051) (0.081)
CaseGrowth 0.286 0.481 -0.195™ -0.001
(0.031) (0.069) (0.063) (0.082)

1. ##* #x %k denotes 1%, 5%, and 10% significance levels, respectively, with robust t-statistics in parenthe-
ses. 2. The unit of value added of the three Industry is in 100 million yuan, the unit of students enrolled and

employee is in hundred

to the higher population density in the control group. However, when considering the growth
rates of crime rates, the experimental group shows a significant increase compared to the con-
trol group. Therefore, we will use both absolute values and growth rates of these variables as
explanatory variables in subsequent analyses. Secondly, based on the per capita GDP, per cap-
ita fiscal revenue, and expenditure data, it is evident that the control group has better economic
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Table 5 Descriptive statistics of main variables

Variable Experimental Control Full sample N
Mean SD Mean SD Mean SD

Crime 169.612 153.616 351.904 337913 282.831 295.736 13,034
Case 128.733 119.9741 238.291 250.035 213.937 223.390 13,034
CrimeGrowth 0.183 0.620 0.132 0.581 0.153 0.631 10,966
CaseGrowth 0.193 0.691 0.148 0.582 0.163 0.698 10,966
PropertyGrowth 0.192 0.841 0.147 0.595 0.163 0.742 10,966
RobberyGrowth 0.225 0.961 0.163 0.702 0.185 0.823 10,966
ViolentGrowth 0.224 1.067 0.142 0.863 0.173 0.946 10,966
InjuryGrowth 0.212 1.052 0.138 0.852 0.162 0.932 10,966
Fiscal 1.531 1.742 3.494 3.481 2.762 3.065 13,034
Population 1.862 2.083 3.639 3.012 3.139 2.863 13,034
Expenditure 9.183 5.863 7.976 5.472 8.421 5.638 13,034
GDP 22.431 12.963 50.381 35.731 39.974 32.837 13,034
Income 11.567 9.372 25.075 13.531 22.452 12.577 13,034
Mobility 0.642 0.242 0.743 0.345 0.693 0.290 13,034

1. The unit of GDP is in thousands of yuan, the unit of population is in hundreds of people per square
kilometer, the unit of fiscal is in thousands of yuan, and the unit of expenditure is in thousands of yuan. 2.
Except the growth rate, the span of variables are 2014-2020

conditions compared to the experimental group. This indicates that the selection criteria for
the experimental and control groups are indeed related to the level of poverty.

According to Table 5, there are two points that need to be noted. Firstly, in terms of the
total number of criminals and cases, the control group has higher absolute values, which could
be attributed to the higher population density in the control group. However, when considering
the growth rates of crime rates, the experimental group shows a significant increase compared
to the control group. Therefore, we will use both absolute values and growth rates of these
variables as explanatory variables in subsequent analyses.

Secondly, based on the per capita GDP, per capita fiscal revenue, and expenditure data, it
is evident that the control group has better economic conditions compared to the experimental
group. This indicates that the selection criteria for the experimental and control groups are
indeed related to the level of poverty.

Main Results

Table 6 presents the baseline regression results of this study. Column 1 displays the regres-
sion results using annual data, showing a significant reduction in the annual growth rate of
criminal activities after the implementation of the poverty alleviation project. Column 2
further controls for the linear time trend of the control variables (Goodman-Bacon, 2021),
and finds that the coefficient remains significant. Finally, in column 3, regression is con-
ducted using monthly data, and it still reveals a significant reduction in the growth rate of
criminal activities due to the poverty alleviation project.

In addition, we also examined the dynamic effects of the poverty alleviation project on
the growth of crime rates according to the literature (Sun & Abraham, 2021). Column 4 of
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Table 6 Baseline results and dynamic effects

1) 2 3) C))
Treat x Post -0.143™ -0.117" -0.201"
(0.041) (0.033) (0.021)
2016 -0.063
(0.047)
2017 -0.193"™
(0.045)
2018 -0.224™
(0.047)
2019 -0.187""
(0.036)
Linear Trend of the Criteria No YES YES YES
Data frequency Year Year Month Year
County FE YES YES YES YES
Time FE YES YES YES YES
N 10,966 10,966 63,384 10,966
R2 0.327 0.339 0.159 0.337

1. We use the percentage increase of the offender as depended variable in the baseline results. 2. We take
2014 as the base time in linear trend. 3. Standard errors cluster at the county level. 4. *** *%_* denotes 1%,
5%, and 10% significance levels, respectively

Table 5 presents these results. It is found that the effect is not significant in the first year.
This suggests that poverty reduction is a continuous process and may not have an immedi-
ate impact on crime rates initially. However, the effects gradually become evident after
2017. Finally, due to the limitations of annual data, we utilized quarterly data to examine
the parallel trends between the experimental and control groups. Specifically, we tested the
variation of the difference in crime growth rates between the two groups over time using
the following equation:

Figure 1 presents parallel trends based on quarterly data (Based on the time-line in
Table 1, we take the last quarter of 2015 as the base period), revealing that prior to the
initiation of the poverty alleviation project, the regression coefficient fluctuates around
zero, indicating no economic or statistical significant difference. However, after the project
begins, the regression coefficient gradually becomes negative and attains statistical signifi-
cance. This indicates that the difference in crime rates between the experimental group and
the control group is indeed a result of the poverty alleviation project.

Changing the Measurement of Crime Rate

In the baseline results, we used the annual growth rate of the number of crimes as the
dependent variable. In this section, we will first replace the dependent variable with the
annual growth rate of the number of crime cases. Table 7 presents the relevant regression
results, and it is found that using the annual growth rate of crime cases as the dependent
variable does not significantly change the regression results. Then we take the number of
offender and crime cases as dependent variable. Table 8 presents the relevant results, it can
be observed that using the number of the offender and case as the dependent variable does
not change the conclusions of the baseline regression.
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Fig. 1 Parallel trends

Changing the Control Group

In the previous analysis, we treated all non-poverty counties as the control group. However,
there might be spillover effects of poverty alleviation efforts (Durlauf, 1994; Thome et al.,
2013), meaning that the poverty reduction effects could simultaneously affect the crime
rate in neighboring counties. If such effects exist, the estimation results may be biased
(Berg et al., 2021). Therefore, we attempt to select control counties that are farther away
from the treatment group(We use adjacency of two counties as the criterion. If two coun-
ties are adjacent, we exclude them from the control group. If they are not adjacent, we take
them as part of the control group).

As a comparison, we also present the results using neighboring counties as the control
group and non-neighboring counties as the control group simultaneously. In Table 9, col-
umns (1) and (2) represent the regression results using neighboring counties as the con-
trol group, and it can be observed that both the statistical significance and economic sig-
nificance decrease to some extent. However, the regression results using non-neighboring
counties as the control group remain significant. This suggests that the poverty alleviation
project indeed has a certain degree of spillover effect.

Considering Criminal Mobility

Since many criminal activities do not occur locally (Andresen, 2011; Freedman & Owens,
2016), it is possible that individuals from poverty counties migrate to non-poverty coun-
ties and engage in criminal behavior (Wilstrom & Torstensson, 1999). If such migration
exists, the estimates presented earlier may be biased and could potentially underestimate
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Table 7 Take the growth rate of crime cases as dependent variable

1 2 3) C))
Treat X Post -0.128"™ -0.1617 -0.195™
0.014) (0.042) (0.029)
2016 -0.083"
(0.045)
2017 -0.190™"
(0.035)
2018 -0.201"
(0.046)
2019 -0.197""
(0.038)
Linear Trend of the Criteria No YES YES YES
Data frequency Year Year Month Year
County FE YES YES YES YES
Time FE YES YES YES YES
N 10,966 10,966 63,384 10,966
R2 0.384 0.353 0.179 0315

1. We take the growth rate of crime cases as dependent variable, the remaining settings are consistent with
the baseline regression. 2. *#%*, **_* denotes 1%, 5%, and 10% significance levels, respectively

the crime rate growth in poverty counties. To address this issue, we ranked cities based on
their population mobility and removed the 15 and 30 most active cities in terms of popula-
tion mobility from the sample respectively (Huang & Deng, 2006).

Table 10 presents the corresponding regression results, and it is found that even after
considering the cross-regional transfer of criminal behavior due to population mobility, the
causal relationship between poverty and crime still exists.

Placebo test

Under the background of this study, the selected counties are treated as the experimen-
tal group, while the remaining counties are the control group. To test the robustness
of the baseline results, we bootstrapping 1000 times and estimate them separately. By
comparing the estimated results from bootstrapping with the original estimates, we can
assess whether the original estimates are affected by omitted variables (Chetty et al.,
2009). Following the approach of Chetty et al. (2009) and La Ferrara et al. (2012), this
study conducts bootstrapping procedure while controlling for the unchanged proportion
of treatment and control observations in the original sample. Figure 2 and 3 presents the
results of the placebo test, where we find that the estimated coefficients from the ran-
dom assignment show a normal distribution centered around zero, while the distribution
of the true estimated coefficient differs significantly from bootstrapping results.
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Table 9 Changing the control

Adjacent Not adjacent
group

1 (@) 3 “

Treat X Post -0.096 -0.086 -0.154™ -0.159
(0.030) (0.021) (0.035) (0.029)

Linear Trend of YES YES YES YES
the Criteria

County FE YES YES YES YES

Time FE YES YES YES YES

N 7364 7364 7885 7885

R2 0.397 0.401 0.372 0.365

1. Columns 1 and 2 represent the results when the control group are
neighboring counties, while columns 3 and 4 represent the results
when the control group are non-neighboring counties. 2. Columns 1
and 3 use the annual growth rate of the number of offenders as the
dependent variable, while columns 2 and 4 use the annual growth rate
of the number of cases. 3. *** ** * denotes 1%, 5%, and 10% signifi-
cance levels, respectively

Table 10 Control the mobility

Top 15 Top 30
(1 ) 3) )
Treat X Post -0.115™  -0.109™  -0.125™" -0.127""
(0.027) (0.020) (0.037) (0.040)
Linear Trend of YES YES YES YES
the Criteria
County FE YES YES YES YES
Time FE YES YES YES YES
N 10,239 10,239 9939 9939
R2 0.338 0.332 0.371 0.389

1. Columns 1 and 2 represent the results after excluding the top 15
cities in terms of mobility rankings, while columns 3 and 4 represent
the results after excluding the top 30 cities in terms of mobility rank-
ings. 2. Columns 1 and 3 use the annual growth rate of the number of
offenders as the dependent variable, while columns 2 and 4 use the
annual growth rate of the number of cases. 3. ***, ** * denotes 1%,
5%, and 10% significance levels, respectively

Income Effect

The goal of poverty alleviation is to increase income. In this section, we examine
whether the poverty alleviation policy has significantly increased the income in pov-
erty counties. Furthermore, we investigate whether income plays a decisive role in the
relationship between poverty and crime rates. To answer that, we utilize data from the
China Family Panel Studies (CFPS), which provides information on household and
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Fig.2 Placebo test with growth rate of offenders as the dependent variable
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Fig. 3 Placebo test with growth rate of cases as the dependent variable

individual income levels (Flaaen et al., 2019). We integrate this data with the previous
dataset (CFPS data does not cover all counties. Therefore, we can only match samples
from 34 poverty counties and 51 non-poverty counties). Table 11 presents the regres-
sion results.

In column 1, it is found that the implementation of the poverty alleviation project sig-
nificantly increases the annual income level of respondents in poverty counties. The coef-
ficient indicates that, compared to the control group, the experimental group experiences
an average increase of approximately 10% in per capita annual income. Furthermore, we
add per capita annual income as a variable to the regression equation and regress it against
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the growth of the number of offenders. Column 2 and 3 shows the regression results, it
is observed that both the statistical and economic significance of the coefficient decrease.
This suggests that the increase in per capita income after the implementation of the pov-
erty alleviation project is indeed an important factor contributing to the reduction in crime
rates. Finally, in columns 4 and 5, we use the growth rate of crime cases as the dependent
variable and find similar results as mentioned above.

Subdivision of Crime Types

To further verify that the relationship between poverty and crime rates is a result of income
level improvement, we further divide all crime cases into different types according to the
literature(Wickramasekera et al., 2015;), including property crimes, robbery and theft,
violent crimes, intentional injuries. We conduct separate regressions for each crime type.
Table 12 presents the regression results. It can be observed that when the crime type is
property crimes, the poverty alleviation project significantly reduces the growth rate of
crime rates. However, when the crime type is non-property crimes such as violence and
personal crimes, the suppression effect of the poverty alleviation project on the growth rate
of crime rates is not significant. This once again highlights that the increase in income level
in the experimental group is the main mechanism for the reduction in crime rates. Other
non-property crimes did not decrease significantly due to the poverty alleviation project.

Conclusions
According to Merton’s strain theory of deviance which argues that crime occurs when there

aren’t enough legitimate opportunities for people to achieve the normal success goals of a
society. In such a situation there is a ‘strain’ between the goals and the means to achieve

Table 11 Mechanism

Income Offenders Cases

1 2 3) 4) 5)
Treat X Post 0.102"" -0.161"" -0.049 -0.104™" -0.051

(0.018) (0.017) (0.042) (0.015) (0.050)
Income -0.059™" -0.069™"

(0.010) (0.013)
Linear Trend of the  YES YES YES YES YES
Criteria

County FE YES YES YES YES YES
Time FE YES YES YES YES YES
N 24,986 24,986 24,986 24,986 24,986
R2 0.757 0.493 0.502 0.473 0.481

1. We take the natural logarithm of the income level. 2. We used the 2016 and 2018 CFPS data, which
reflect the annual income levels of the respondents in 2015 and 2017, respectively. 3. Columns 2 and 3 use
the growth rate of the number of offenders as the dependent variable, while columns 4 and 5 use the annual
growth rate of the number of cases. 4. Columns 3 and 5 include income level as a control variable in the
regression Eq. 5. *** ** * denotes 1%, 5%, and 10% significance levels, respectively
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Table 12 Subdivision of Crime Types

Property Robbery and theft Violent Injuries
(eY) (@) 3 “ %) (6) O] ®)

ek seodek seokok

Treat X Post -0.157 -0.163 -0.169 -0.182""  0.021 0.034  -0.012 -0.024
0.032) (0.047) (0.051) (0.065) 0.034)  (0.058) (0.039) (0.036)

Linear Trend  YES YES YES YES YES YES YES YES
of the Cri-
teria
County FE YES YES YES YES YES YES YES YES
Time FE YES YES YES YES YES YES YES YES
N 10,966 10,966 10,966 10,966 10,966 10,966 10,966 10,966
R2 0.321 0.325 0.312 0.347 0.297 0.289 0.276 0.280

1. We employed two different measures of crime rates for each crime type. Specifically, columns (1), (3),
(5), and (7) use the growth rate of the number of offenders as the dependent variable. Columns (2), (4), (6),
and (8) use the growth rate of the number of cases as the dependent variable. 2. ***, **_ * denotes 1%, 5%,
and 10% significance levels, respectively

those goals, and some people turn to crime in order to achieve success. Therefore, this arti-
cle, to some extent, provides empirical evidence for the aforementioned theories using Chi-
na’s poverty reduction projects as a background (poverty can lead to an increase in crime
rates). Specifically, regarding the differences in this theory under the contexts of China
and the United States (where the theory was originally applied to by Merton), we attempt
to provide an analysis from the perspective of intergenerational social mobility. Relevant
research suggests that due to differences in political systems, in the United States, people
are more likely to have opportunities to achieve upward social mobility through their own
efforts (maybe that’s why we usually call US as “a land of opportunity”) (Chetty et al.,
2014; Corak, 2013). Therefore, the motivation for crime based on Merton’s strain theory
may be lower compared to China (Please note that Merton’s strain theory defines poverty
in terms of relative poverty, which is different from the absolute poverty used in this study,
therefore the above discussion is merely a qualitative analysis).

The analysis in this article can be summarized in the following aspects. Firstly, the
paper provides a detailed overview of the background of the poverty alleviation project.
Due to the selection of the experimental and control groups in this project was not random,
which may present significant challenges to the identification in this study. To address this
problem, we reviewed relevant official documents of the project and find out the criteria for
selecting the experimental group. Specifically, we find that the government use per capita
GDP, per capita general budgetary revenue, and per capita net income of rural residents at
the county as criteria for selecting the experimental group. By controlling for these vari-
ables, we can better estimate the causal relationship.

Secondly, we estimated the causal relationship between poverty and crime rates and
found a significant decrease in crime rates among the experimental group after the imple-
mentation of the poverty alleviation project. Additionally, we demonstrated the dynamic
effects of this process, revealing that the decline in crime rates gradually manifested
approximately one year after the project’s implementation. Lastly, we conducted a series
of robustness tests and found that the aforementioned results remained economically and
statistically significant when alternative dependent variables, data frequencies, and control
groups were used in the robustness checks.
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Thirdly, we conducted further analyses on the above results, including mechanism
analysis and extended analysis. In the mechanism analysis, we found that the main path-
way through which crime rates decreased was the increase in per capita income levels.
In the extended analysis, we further categorized different types of crimes and found that
the reduction in crime rates was primarily concentrated in property-related crimes, which
shared the common characteristic of being motivated by monetary gain. However, we did
not observe a significant decrease in violent crimes within the experimental group. By
comparing the aforementioned results, it is evident that the national poverty reduction poli-
cies, by increasing per capita annual income, have subsequently led to a reduction in crime
rates within the experimental group.

According to the analysis in this article, we propose the following policy recommenda-
tions. Firstly, based on China’s poverty reduction experience, other developing and devel-
oped countries should formulate corresponding policies in education, healthcare, social
security, industrial transformation, and public services to improve people’s living standards
while effectively reducing crime rates. It is particularly important to focus on increasing
per capita income. Secondly, while the government is formulating policies to reduce crime
rates, it should also consider different criminal motivations. The results of this article indi-
cate that reducing the poverty rate alone cannot effectively reduce all types of crime rates.
For example, the rates of violent crimes and intentional harm do not decrease due to a
decrease in the poverty rate. Therefore, the government should match policies with differ-
ent types of crimes and effectively reduce crime rates across various categories. For violent
crimes and intentional harm, the government should establish an effective system for col-
lecting and analyzing crime data, regularly monitor crime trends and patterns, conduct rel-
evant research, and explore the causes and influencing factors of intentional harm and vio-
lent crimes. This will provide a scientific basis for policy formulation and implementation.

Thirdly, poverty reduction can have extensive spillover effects. Therefore, when govern-
ment fiscal expenditures are limited, it is advisable to conduct widespread pilot projects
nationwide, as China has done. This approach ensures that poverty reduction efforts are
maximized within a certain fiscal expenditure range, yielding the best social effects. At the
same time, pilot projects should emphasize flexibility and sustainability, taking into account
local conditions and implementing specific policy measures accordingly. It is important to
establish a policy evaluation mechanism to assess the effectiveness and outcomes of pilot
projects in a timely manner and to summarize experiences and lessons. Based on the evalu-
ation results, policies should be adjusted and improved promptly to ensure the effective
implementation and long-term sustainability of poverty reduction policies.

This article also has several limitations. Firstly, this article focuses only on China, a
developing country. It is unclear whether the research findings are applicable to other
developing and developed countries, and whether the effects of poverty reduction policies
are the same in different countries. Secondly, we do not know why there was no reduc-
tion in violent crimes and intentional harm, and we are unsure about which policies can
effectively reduce these types of crimes. Thirdly, our data is at the county level and lacks
individual-level data, which makes it difficult to study income distribution and inequality,
as well as to understand the relationship between income, happiness, and crime. Fourthly,
regarding the measurement of poverty, we only utilized the government’s list and did not
employ other measurement methods (such as infant mortality rate). However, different
poverty measurement approaches may impact the empirical results.

Therefore, we look forward to future research primarily focusing on the following
aspects. First, if individual-level data can be obtained, further research could be con-
ducted on the relationship between poverty and crime rates, comparing and contrasting the
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findings with those of this article, while also discussing the relationship between income
distribution inequality and crime. Second, other researchers should evaluate the relation-
ship between poverty reduction policies and crime rates in other developing and developed
countries, comparing them with China, and discussing the differences while providing
reasonable explanations. Third, based on the findings of this article, government policies
that increase income primarily reduce property crimes, but have limited impact on violent
crimes and intentional harm. Future research should also examine the effects of other gov-
ernment policies on crime rates, discuss whether these policies increase or decrease crime
rates, and differentiate between different types of crimes. This will facilitate matching dif-
ferent policies with different types of crimes, enabling governments to implement tailored
policies in different regions.

Appendix 1: Details about the classification criteria of the county
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Fig.4 Official document of the criteria for selecting poverty counties (Chinese version)

Figure 4 is the official document of the government that outlines the criteria for selecting
poverty counties (Chinese version). We have annotated the key contents of the document
with red lines. The corresponding translation and explanation is:

The official criteria for designating poverty counties have changed three times:

1. In 1986, counties with a per capita net income lower than 150 CNY for agricultural
areas, 200 CNY for pastoral areas, and 300 CNY for revolutionary areas(implies that
the county has experienced a war) were included in the national support range. These
figures were calculated based on the average income of farmers in 1985.

2. 1In 1994, counties with a per capita net income exceeding 700 CNY, based on the aver-
age income of farmers in 1992, were all excluded, while counties with a per capita net
income lower than 400 yuan were included.
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3. 1In 2011, the criteria for poverty counties were based on indicators highly correlated
with poverty levels, including per capita county-level gross domestic product (GDP),
per capita county-level general budgetary revenue, and per capita net income of rural
residents for the years 2007-2009. Any county with all three indicators below the aver-
age level of the western region during the same period was classified as a poverty county.

According to the translation and explanation above, we can see that the selection criteria
for poverty counties include average annual income, per capita county-level GDP, and per
capita county-level general budgetary revenue. These indicators can effectively reflect the
poverty level of a county.

Appendix 2: The Definition of Poverty
How we measure poverty in quantitative analysis

In our study, we used the Did model to analyze the relationship between poverty and crime.
Therefore, following the approach in relevant literature, poverty is treated as a binary vari-
able in the model, taking the values of 1 or 0, representing the treatment group (poverty
counties) and the control group (non-poverty counties), respectively. In other words, based
on the aforementioned criteria, a county is classified as a poverty county if its income level
and other specified criteria are below the national threshold.

Government'’s definition of poverty in this study and definitions in relevant
literature

There are various definitions of poverty in existing research, such as infant mortality rate,
absolute poverty, and relative poverty. Each research framework has its most appropriate
standards. In our study, we need use the government’s official definition to group poverty
counties, as only through this approach can we accurately identify the relationship between
poverty and crime rates. Specifically, in the context of our study, the government imple-
ments poverty alleviation policies based on its designated criteria. Therefore, it is necessary
to use these criteria for classification to accurately identify the causal relationship between
poverty reduction efforts and crime rates. If alternative criteria, such as infant mortality
rate, were used, the treatment and control groups would be mixed, making it impossible to
ascertain the effectiveness of the government’s poverty reduction policies or determine the
causal relationship between poverty reduction and crime rate reduction.

Limitations of the definition

The criteria for classifying poverty and non-poverty counties may have limitations. Firstly,
the classification criteria are determined by the government based on China’s specific
conditions, which may introduce some subjectivity. Secondly, we are uncertain how the
research results would change if the government used alternative criteria to classify pov-
erty and non-poverty areas, such as using infant mortality rate.

@ Springer



Poverty and Crime: New Evidence from a Nationwide Poverty...

The comparison of poverty measures

We have consulted relevant reports and literature and have found the globally accepted
poverty definitions/measures provided by the World Bank and Ravallion:

1. The World Bank defines poverty in absolute terms. It defines extreme poverty as living
on less than US$1.90 per day, and moderate poverty as less than $3.10 a day.
2. Ravallion et al. (2009) update the international “$1 a day” poverty line (1990) to $1.25.

According to the commonly used standards for absolute poverty, we can make a sim-
ple comparison with the poverty standards set by the Chinese government. In the 1990s,
the Chinese government defined poverty counties based on a per capita income below 700
yuan, which, according to the exchange rate of the People’s Bank of China (China’s cen-
tral bank) in 1990, is approximately 0.4 US dollars per day. This is considerably lower
than Ravallion’s international "dollar a day" poverty line (1990). In recent years, China
has raised its standards for identifying the poverty population. Taking 2010 as an example,
the individual poverty line was set at 2,300 yuan, which, when converted using the 2010
exchange rate between the Chinese yuan and the US dollar, is approximately 0.93 US dol-
lars per day. This standard is closer to Ravallion’s criteria but still slightly lower, particu-
larly when compared to the World Bank’s poverty line standards.

Absolute poverty and relative poverty

Another point should be noted is that based on the background of this study, when we
say poverty in this article we are referring to absolute poverty. Relative poverty is closely
linked to inequality and takes no account of real national income per head.

Appendix 3: Data Limitation

The data used in this paper are at the county level. If we want to discuss income inequality
within counties, it would require individual-level data to show income distribution. Unfor-
tunately, we currently do not have access to the individual-level data. The publicly avail-
able individual income survey data we can obtain, such as CGSS (Chinese General Social
Survey), CSS (Chinese Social Survey), and CLDS (China Labor-force Dynamics Survey)
only consist of sample sizes of tens of thousands of observations. If we group the observa-
tions by county to observe their distribution, there will be too few observations per county,
making it challenging to observe their distribution and calculate inequality measures like
the Gini coefficient (considering China’s current 1,299 counties). The Chinese government
has calculated the national-level Gini coefficient, and some studies have also estimated the
Gini coefficient at the provincial level. However, these higher-level data cannot be matched
with our research. Therefore, we must acknowledge that with the currently available data,
we cannot further examine income distribution inequality within counties.
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