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Abstract. Poverty is a critical issue that requires attention that not only on a
global scale but also on a national scale within China. As widespread societal
challenges, the issue of poverty has profound implications for the well-being of
people and development of nations. This study aims to examine the influences of
policy related variables on poverty rates in the rural areas within China. Data
acquired from 267 prefecture-level cities from years 2011-2019 were collected
and analyzed, and the results demonstrate that government expenditure on edu-
cation, government expenditure on technology and the ratio of tertiary industry
all have significantly negative relationships with poverty rates. The interaction
effects between these three variables reveal that when each of the two factors are
both higher, the poverty rates would be further lower. The findings in this study
indicate that government expenditure on education and technology and the ratio
of tertiary industry can substantially diminish the level of poverty in rural areas
within China. The implications of these findings for policymaking and potential
future research directions are thoroughly discussed.

Keywords: poverty rates, government expenditure, the ratio of tertiary indus-
try.

1 Introduction

Poverty is a complex societal challenge that encompasses a lack of access to resources,
opportunities, and basic services. It represents a state of economic vulnerability and
social disparities, where individuals struggle to meet their basic needs and experience
limited prospects for upward mobility. The poverty rate serves as a crucial indicator,
quantifying the extent of poverty within a given population. It measures the proportion
of individuals living below the poverty line, shedding light on the prevalence and se-
verity of poverty (World Bank, 2018)[1].

Globally, poverty eradication and the reduction of poverty rates are essential for
achieving sustainable development. Recognizing the urgency of poverty alleviation, the
United Nations has prioritized this issue through its Sustainable Development Goal 1,
which aims to end poverty in all its forms and dimensions by 2030 (UN, 2021) [2]. In
China, poverty eradication is one of the top priorities due to its large population and
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regional disparities. The Chinese government has implemented comprehensive poverty
reduction programs, such as the targeted poverty alleviation strategy, to address rural
poverty and improve the well-being of its citizens. These initiatives recognize the mul-
tifaceted nature of poverty and emphasize the need for tailored interventions to address
the diverse challenges faced by different regions and population groups (Liu et al., 2020
[3]; Xinhua, 2020 [4]).

Understanding the factors that influence poverty rates is crucial for formulating ef-
fective policies and interventions. Education is one of the most critical factors for pov-
erty reduction. By investing in education, societies can equip individuals with the skills
and knowledge necessary to break the cycle of poverty and achieve socio-economic
mobility. At the same time, technological advancements and innovation are instrumen-
tal in poverty reduction by driving economic growth and job creation. Government ex-
penditure on technology can foster an environment conducive to technological innova-
tion, which in turn promotes economic productivity and reduces poverty rates (Fong,
2009) [5]. Moreover, the ratio of the tertiary industry, which includes sectors such as
services, information technology, and finance, is another possible critical factor influ-
encing poverty rates. The development of the tertiary industry promotes economic di-
versification, job creation, and income generation, which contribute to poverty allevia-
tion.

Given the notions above, this study focuses on three specific variables: government
expenditure on education, government expenditure on technology, and the ratio of the
tertiary industry- to provide a comprehensive analysis of their impacts on poverty rates
in rural areas. The investigation within the specific context of rural areas within China
is necessary to account for the country's unique demographic composition, regional
disparities, and evolving socio-economic landscape.

1.1  Government Expenditure and Poverty Rates

Research conducted by the World Bank (2018) [6] in their World Development Report
on learning and education's promise highlighted the significance of government invest-
ment in education for poverty reduction. The report emphasized that access to quality
education empowers individuals by providing them with the skills and knowledge nec-
essary for economic and social advancement. Education assists individuals acquire bet-
ter employment prospects, leading to increased incomes and a reduced risk of falling
into poverty. In addition, it can also help break the intergenerational cycle of poverty.
By providing children with quality education, governments offer them the opportunity
to acquire knowledge, develop critical thinking skills, and pursue higher education or
vocational training, thereby improving their prospects and reducing their likelihood of
falling into poverty (Gnangoin et al., 2020 [7]).

Increased investment enables the construction of schools, hiring of qualified teach-
ers, provision of educational resources, and implementation of educational programs
tailored to the specific needs of rural communities. Government spending on education
has been found to have a positive association with poverty reduction, as it promotes
access to quality education and reduces educational disparities. Evidence from a study
by Anderson and Wassmer (2018) [8] on the effects of local government expenditure
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on education and poverty improvement in the American states revealed a positive rela-
tionship between education investment and poverty reduction. The study demonstrated
that increased government spending on education led to better educational outcomes,
which, in turn, resulted in higher incomes and lower poverty rates. Similarly, a study
by Fan, Hazell and Thorat (2000) [9] investigating the impact of government expendi-
ture on education and poverty in rural India provided evidence of the positive relation-
ship between education investment and poverty reduction. The study revealed that in-
creased government spending on education resulted in higher literacy rates, improved
employment opportunities, and reduced poverty levels in rural areas.

In short, government expenditure on education in rural areas enhances social mobil-
ity by providing equal educational opportunities to disadvantaged populations. Educa-
tion acts as a pathway for individuals from low-income backgrounds to improve their
circumstances, overcome barriers, and achieve upward social mobility. A report from
the World Bank (2018) [6] emphasized the role of education in promoting social mo-
bility and reducing poverty. It stressed that government investment in education helps
bridge the educational attainment gap between different socioeconomic groups, ena-
bling individuals from rural areas to access better opportunities and escape poverty.
Based on the discussion above, we are able to propose the following hypothesis:

Hypothesis 1: Government expenditure on education has a negative relationship
with poverty rates in rural areas within China.

1.2  Government Expenditure on Technology

Government expenditure on technology in rural areas facilitates the development of
essential infrastructure such as broadband connectivity, telecommunications networks,
and electricity supply. These infrastructure investments are vital for enabling access to
information and communication technologies (ICTs), which can improve economic op-
portunities and enhance social development. It can also improve transportation and lo-
gistics systems, facilitate e-commerce platforms, and connect rural producers with
larger markets, thereby expanding their income-generating prospects. Evidence from a
study by Robinson (2019) [10] on the impact of government technology investment on
poverty reduction in rural Colombia demonstrated a positive relationship between tech-
nology expenditure and poverty alleviation. The study revealed that improved access
to markets and economic opportunities through technology interventions led to in-
creased incomes and reduced poverty levels in rural areas.

In addition, government expenditure on technology includes initiatives aimed at pro-
moting digital skills development in rural communities. By acquiring training and ca-
pacity-building programs, individuals are able to cultivate the skills necessary to par-
ticipate in the digital economy, fostering entrepreneurship and enhancing employabil-
ity. Lechman and Popowska’s research found that expanding ICT deployment, boosting
school enrollment, and nurturing growth in material wealth can profoundly reduce pov-
erty in developing economies. These factors contribute considerably to poverty reduc-
tion and pave the way for sustainable development in these regions (Lechman and
Popowska, 2022 [11]). Research by Mora-Rivera and Garcia-Mora (2022) [12] on the
influences of government technology programs on poverty reduction in rural Mexico
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showcased the significance of digital skills development. Their study underlined that
technological investment that focused on training programs and digital literacy initia-
tives resulted in improving livelihoods and lower poverty rates in rural areas.

Furthermore, investment in technology improves access to essential services such as
healthcare, education, and financial services in rural areas. Technology interventions,
such as telemedicine and online education platforms, can overcome geographical bar-
riers and provide remote communities with vital services, ultimately contributing to
poverty reduction. A study by Leng (2022) [13] on the role of technology in income
increase in rural China demonstrated the positive impact of technology-enabled ser-
vices. The research emphasized that government investment in technology infrastruc-
ture and digital service drastically improved access to employment, entrepreneurship,
and part-time work, thereby dropping rates of poverty in rural areas.

In sum, increased investment in technology facilitates infrastructure development,
expands access to markets and economic opportunities, promotes digital skills devel-
opment, and enhances access to essential life-sustaining services. The evidence under-
scores our second hypothesis as stated below:

Hypothesis 2: Government expenditure on technology has a negative relationship
with poverty rates in rural areas within China.

1.3  Ratio of Tertiary Industry and Poverty Rates

The tertiary industry encompasses sectors such as services, healthcare, education, and
tourism, which possess the potential to create jobs and stimulate economic growth. The
expansion of service-related sectors facilitated the creation of employment opportuni-
ties, leading to improved incomes and decreased poverty levels in rural areas. The ter-
tiary industry often offers higher-paying jobs compared to the primary or secondary
sectors, thereby contributing to income increase and poverty alleviation in rural regions.
The provision of higher-quality services and specialized skills in sectors like healthcare
and education can enhance individual and household incomes. The World Bank's report
on the changing nature of work (2019) [14] emphasized that a higher ratio of the tertiary
industry was associated with better income levels and subsequent reductions in poverty
rates. Research conducted by Chen (2020) [15] explored its influence on poverty reduc-
tion revealed that an increase in the tertiary industry ratio resulted in reduced poverty
rates.

Barrientos and Lloyd-Sherlock (2018) [16] conducted a study on the impact of non-
contributory pensions on poverty reduction in low-income countries. Their findings
emphasized the importance of diversifying the economy through the expansion of the
tertiary industry. The research demonstrated that diversification, particularly in service-
related sectors, played a crucial role in reducing poverty rates. A higher ratio of the
tertiary industry in rural areas also promotes economic diversification, reducing de-
pendency on agriculture or primary industries. Diversification enhances resilience to
economic shocks, providing alternative income sources and mitigating risks of falling
behind on the socioeconomic level.

Simultaneously, a higher ratio of the tertiary industry improves access to essential
services such as healthcare, education, and financial services in rural areas. This
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increased access positively impacts poverty rates by providing individuals and commu-
nities with the necessary resources and opportunities for upward mobility. Research by
Torero and von Braun (2019) [17] on the role of information and communication tech-
nologies (ICTs) in agriculture and rural finance indicated that the development of the
tertiary industry facilitated improved access to financial services and agricultural infor-
mation, leading to poverty reduction in rural areas. The study highlighted the role of
service-oriented sectors in enhancing rural development and poverty alleviation.

From the discussion above, we recognize a higher ratio of the tertiary industry con-
tributes to the increase of employment opportunities, incomes, economic diversifica-
tion, and enhance access to services. It can consequently help the reduction of poverty
rates in rural areas.

Hypothesis 3: Ratio of the tertiary industry will have negative relationship with
poverty rates in rural areas within China.

1.4  The Interaction Effects of Government Expenditure on Education,
Government Expenditure on Technology and Ratio of Tertiary Industry

To begin, the interaction effect between government expenditure on education and gov-
ernment expenditure on technology can facilitate the development of a digitally skilled
workforce. The integration of technology in education can enhance the effectiveness of
teaching and learning processes, facilitating personalized and interactive learning ex-
periences. This can lead to improved educational outcomes, higher literacy rates, and
better acquisition of skills, which in turn can contribute to higher employability and
income levels, reducing poverty rates. From the investment in technology and incorpo-
rating technology into educational curricula, students can gain the necessary digital lit-
eracy and technical skills required for the modern job market. This can increase their
chances of finding quality employment and reduce the possibility of poverty.

Secondly, the interaction effect between government education expenditure and the
ratio of the tertiary industry is noteworthy. A higher ratio of the tertiary industry signi-
fies a greater emphasis on service-based sectors, which often require specialized skills
and education. When government education expenditure is targeted towards developing
competencies aligned with the needs of the tertiary industry, individuals in rural areas
can acquire the necessary qualifications to access employment opportunities within
these sectors. This can lead to increased incomes and improved socio-economic condi-
tions, consequently reducing poverty rates.

Lastly, when there is a higher government expenditure on technology and a higher
ratio of the tertiary industry, it can lead to a positive interaction effect on poverty re-
duction. This is because investments in technology can enhance the productivity, effi-
ciency, and competitiveness of service-based sectors, thereby creating more job oppor-
tunities and increasing income levels in those sectors. Additionally, technological ad-
vancements can improve access to services, such as healthcare and education, which
are essential components of the tertiary industry. This improved access can positively
impact poverty rates by providing individuals in rural areas with better opportunities
for skill development, employment, and income generation. Technological advance-
ments can enable the expansion and development of new service-based sectors, leading
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to a more balanced and resilient economy. This diversification can reduce dependency
on traditional industries and create additional employment opportunities, thereby con-
tributing to poverty reduction.

H4a: There will be significant interaction effects of government education ex-
penditure and government technology expenditure on poverty rates.

H4b: There will be significant interaction effects of government education ex-
penditure and the ratio of tertiary industry on poverty rates.

H4c: There will be significant interaction effects of government technology ex-
penditure and the ratio of tertiary industry on poverty rates.

2 Method

The data that was used in this study was derived from the following sources: “Statistical

Year Book of China Cities”, “China Research Data Platform”,” China Statistical Year

Book of Education”, “China Statistical Year Book of Tertiary Industry” and “China

Statistical Year Book of Rural Areas”. After matching and sorting relevant data, the

final dataset consists of 267 prefecture-level cities from year 2011-2019. The total sam-

ple size of the dataset is 2403. The information below represents the measurements of

employed variables.

Control variables:

(1) Financial ratio: Government expenditure/Government revenue

(2) Wages on the job: The average wage for employees in the cities

Independent variables:

(1) Education expenditure: Government expenditure on education/Total government
expenditure

(2) Technology expenditure: Government expenditure on technology/Total govern-
ment expenditure

(3) Ratio of tertiary industry: Total tertiary value of the city/ City GDP

Dependent variables:

(1) Poverty rates: Total population classified to be in poverty in the rural area of the
specific city/ Total population of the rural area in the specific city

(2) Engel's Coefficient: Average food expenditure of the rural household in the specific
city/Average expenditure of the rural household in the specific city

3 Results

Panel data analysis with OLS was used in the analysis of the data. The independent
variables are entered the analysis with t-1 period after standardized transformation. The
descriptive statistics are shown in Table 1.

The correlations between the variables are presented in Table 2. Based on the results,
it is evident that education expenditure, technology expenditure and ratio of tertiary
industry all have negative correlations with both poverty rates and Engel’s coefficient.
These discoveries lay the groundwork for conducting additional regression analysis.
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Table 1. Mean and standard deviation of the sample.

Variable N Mean SD Min Max
Poverty rate 2403 0.786 0.0680 0.488 0.962
Engel’s Coefficient 2403 753 .0780 416 0.952
Ratio of Tertiary Industry 2403 40.79 9.535 10.15 79.23
Education Expenditure 2403 .180 .0400 .0440 0.356
Technology Expenditure 2403 .017 .0160 .00100 0.207
Financial Expenditure 2403 470 217 .0700 1.541
Wages on the job 2403 5.445 1.666 496 12.96

In Table 3, the results show that education expenditure, technology expenditure and
ratio of tertiary industry all have sizeable impacts on poverty rates and the Engel coef-
ficients. It points to the idea that the increase of all these factors will decrease the pov-
erty rates and Engel’s coefficients. We find that hypotheses 1 to 4 are all corroborated
by the data. Furthermore, the results indicate that all three interaction effects are statis-

tically significant.

Table 2. Correlation between variables.

Poverty Engel’s Ratio of  Education Technology Financial
Rate Coefficient  Tertiary Expenditure Expenditure Expenditure
Industry
Engel’s 980 **
Coefficient
Ratio of -208%** - 306%**
Tertiary
Industry
Education -060%** - 058*** - 2]6¥**
Expenditure
Technology  -.158*** - 164%** 259%** -.047%*
Expenditure
Financial -087*** - 09]*** 227k** -.001 S84k**
Expenditure
Wages on SV S oo 584 x* - 184%** 3T5H** 238***
the job
** p<.01

**P<.001
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Table 3. The results of panel data analyses.

(M 2
Poverty rate Engal’s
Coefficient

Financial Expenditure 029" 034"
Wages on the job -.000 -0.000
Ratio of Tertiary Industry -.022™ -.026™
Education Expenditure -011™ -012™
Technology Expenditure -.008"™" -010™"
Education *Technology -.003* -.004"
Education *Ratio of -.005™* -.006™
Tertiary Industry
Ratio of Tertiary -.008"™" -010™"
Industry*Technology

cons 7707 734
N 2136 2136
2 a 0.129 0.138
F 44.6489 43.9013
*p<0.5
** pP<.01
**P<.001

4 Discussion

The findings of this study demonstrate noteworthy impacts of government expenditure
on education, government expenditure on technology and the ratio of tertiary on the
poverty rate in rural areas of China. These findings suggest that these factors have the
potential to effectively reduce poverty rates, highlighting their importance in poverty
alleviation strategies. These results align with and contribute to existing research,
providing valuable insights into the complex relationships between these factors and
rural poverty rates.

Government expenditure on technology and education nowadays have emerged as
crucial factors in poverty reduction. Increased investment in technology infrastructure
and digital connectivity in rural regions can narrow the digital divide, offering new
economic opportunities (Lin et al., 2022) [18]. Peng et al. (2020) [19] found that im-
proved technology access empowers rural residents to engage in online activities such
as e-commerce and online education, thus enhancing income-generating capabilities
and reducing poverty rates. Additionally, investing in education has consistently shown
positive outcomes in poverty reduction efforts in rural areas. Previous research by Xie
et al. (2023) [20] has emphasized that improving educational resources, including
schools, teachers, and educational materials, equips rural residents with essential skills,
enhances employability, and facilitates access to higher-paying jobs. Nonetheless, the
ratio of tertiary industry has also been recognized as a key driver of poverty reduction
in rural areas.



36 G. Chen

The significant interaction effects suggest that these three factors work together in
harmony to collectively influence poverty rates. To effectively reduce poverty, policy-
makers should consider how best to utilize the interaction effects. By adopting a com-
prehensive and coordinated approach, governments can create an ecosystem that nur-
tures education, technology, and the growth of service-oriented sectors. This involves
strategic investments in educational infrastructure, curriculum development, teacher
training, technological resources, and collaborations with industry stakeholders. By
harnessing the synergistic effects of these factors, governments can create sustainable
pathways out of poverty and promote inclusive socio-economic development in rural
areas.

While these findings provide valuable insights, it is important to acknowledge the
limitations of this study. One of which is the fact that this study employed secondary
data from existing sources, which may be subject to measurement errors or potential
biases. Future studies could benefit from collecting primary data through surveys and
interviews to obtain more accurate and context-specific information. Moreover, our
study focused primarily on quantitative analysis, which provides valuable insights into
the statistical associations between variable, but lacks the merits of qualitative research
approaches, such as in-depth interviews or case studies. Such forms of qualitative re-
search could provide a deeper understanding of the lived experiences of individuals in
rural areas and the mechanisms through which these factors influence poverty rates.
Furthermore, this study solely focused on rural areas in China, which limits the gener-
alizability of our findings to other geographical contexts. It is crucial to consider the
unique socio-economic, cultural, and political factors of different regions when formu-
lating poverty reduction policies. Forthcoming studies should aim to replicate these
analyses in diverse settings to enhance the external validity of the findings.

The findings in this study contribute to the existing literature by demonstrating the
significant effects of the ratio of tertiary industry, government expenditure on technol-
ogy, and education expenditure on the poverty rate in rural areas of China. These factors
hold promise as effective mechanisms for poverty reduction and should be considered
in policy-making efforts. However, it is essential to recognize the limitations of this
study and encourage further research to deepen the understanding of the complex issues
of poverty. By addressing these limitations and expanding the scope of inquiry, further
research can provide nuanced insights to guide evidence-based policies and interven-
tions aimed at reducing rural poverty and fostering sustainable development.

References

1. World Bank. (2018). Poverty and Shared Prosperity 2018: Piecing Together the Poverty
Puzzle. Washington, DC: World Bank Group.

2. UN. (2021). Goal 1: End poverty in all its forms everywhere. United Nations Sustainable
Development. Retrieved from https://sdgs.un.org/goals/goall.

3. Liu, M., Feng, X., Wang, S. and Qiu, H. (2020). China's poverty alleviation over the last 40
years: successes and challenges. Australian Journal of Agricultural and Resource Econom-
ics, 64: 209-228. https://doi.org/10.1111/1467-8489.12353.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

On Poverty Rates 37

Xinhua. (2020, February 22). China Focus: China's poverty alleviation wins global acclaim.
Xinhua News Agency.

Fong, M. (2009). Digital Divide Between Urban and Rural Regions in China. EJISDC: The
Electronic Journal on Information Systems in Developing Countries, ISSN 1681-4835, Vol.
36, 2009. 36. DOI:10.1002/j.1681-4835.2009.tb00253 .x.

World Bank. (2018). The World Development Report 2018: Learning to Realize Education's
Promise. World Bank Publications.

Gnangoin, Du, Assamoi, Edjoukou, & Kassi. (2019). Public Spending, Income Inequality
and Economic Growth in Asian Countries: A Panel GMM Approach. Economies, 7(4), 115.
MDPI AG. Retrieved from http://dx.doi.org/10.3390/economies704011

Anderson, N., & Wassmer, R. (2018). The effects of local government expenditure on edu-
cation and poverty reduction: Evidence from the American states. Applied Economic Per-
spectives and Policy, 40(1), 73-91.

Fan, S., Hazell, P., & S. K. Thorat. (2000). Impact of Public Expenditure on Poverty in Rural
India. Economic and Political Weekly, 35(40), 3581-3588. http://www.jstor.org/sta-
ble/4409807.

Robinson, S.C. (2019). Prospective poverty alleviation in Colombian rural areas as a result
of New Zealand FDI in the dairy industry. https://repository.eafit.edu.co/han-
dle/10784/17586.

Lechman, E. & Popowska. M. (2022). Harnessing digital technologies for poverty reduction.
Evidence for low-income and lower-middle income countries. Telecommunications Policy,
46, 6 (Jul 2022). https://doi.org/10.1016/j.telpol.2022.102313.

Mora-Rivera, J. & Garcia-Mora, F. (2022). Internet access and poverty reduction: Evidence
from rural and urban Mexico, Telecommunications Policy, 45 (2),
https://doi.org/10.1016/j.telpol.2020.102076.

Leng, X. (2022). Digital revolution and rural family income: Evidence from China, Journal
of Rural Studies (94), 336-343, https://doi.org/10.1016/j.jrurstud.2022.07.004.

World Bank. (2019). The World Development Report 2019: The Changing Nature of Work.
World Bank Publications.

Chen, J. (2020). Research on the Effect of Industrial Structure Upgrading on Poverty Re-
duction-Grouped Data Based on Household Income in Urban and Rural Areas. Open Journal
of Social Sciences 08(04):600-615, DOI:10.4236/js5.2020.84043.

Barrientos, A., & Lloyd-Sherlock, P. (2018). Non-contributory pensions and poverty reduc-
tion in low-income countries. World Development, 101, 263-276.

Torero, M., & von Braun, J. (2019). Information and communication technologies for de-
velopment and poverty reduction: The case of agriculture and rural finance. World Devel-
opment, 122, 300-305.

Lin, C., Zhai, H., & Zhao, Y. (2022). Industrial Poverty Alleviation, Digital Innovation and
Regional Economically Sustainable Growth: Empirical Evidence Based on Local State-
Owned Enterprises in China. Sustainability, 14(23), 15571. MDPI AG. Retrieved from
http://dx.doi.org/10.3390/su142315571.

Peng, C., Ma, B. & Chen, Z. (2021). Poverty alleviation through e-commerce: Village in-
volvement and demonstration policies in rural China. Journal of Integrative Agriculture. 20.
998-1011. DOI:10.1016/S2095-3119(20)63422-0.

Xie, X., Sarntisart, S.& Nasir Uddin, Md. (2023). The Impact of Education Investment on
Regional Poverty Alleviation, Dynamic Constraints, and Marginal Benefits: A Case Study
of Yunnan's Poor Counties. Economies, 11, 42. https://doi.org/10.3390/econo-
mies11020042.



38 G. Chen

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	On Poverty Rates: The Influences of Government Expenditure and Tertiary Industry in Rural Areas in China

