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Abstract: Nowadays the Shanghai urban residents' income gap is widening and the relative poverty situation is weakening, this article explore the function of public services in urban poverty and poverty reduction effect through theoretical and empirical way, provide policy suggestion and theoretical guidance for the government on poverty alleviation work. This article use shanghai public service as object of research, firstly, use qualitative research methods with poverty decomposition theory, and through the relationship of the Public Finance and Public Service: Public service poverty reduction of the transmission mechanism is deduced; secondly, use empirical research methods with Lorenz curve equation to calculate the Shanghai urban poverty index by Lorenz curve equation, and build a regression model of public services and poverty reduction to verify the causal relationship between the FGT index with public funds. The result shows that: infrastructure services alleviate urban poverty through demand effects and supply effects; educational services directly improve the human capital of the urban poor; health services improve health and reduce medical costs to reach the purpose of alleviating poverty; Social security directly increase personal income and ease the pressure. Although the impact of the current economic growth and income distribution on poverty incidence is the same, but the effect of income distribution on poverty gap and poverty squared distance is greater than the economic growth. There is no causal relationship between Shanghai municipal public service funding and urban poverty indicators. In long term, there is significant negative relationship between infrastructure funding and poverty incidence, between social security and poverty gap. The poverty reduction effect of education, health is not significant. The fact can be explained by public services fund, poverty reduction aim degrees, utilization and persistent.
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I. Introduction

Since reform and opening up, the gap between the rich and the poor of urban residents has been continuously widened as the economy is developed rapidly, comprehensive national power is stably improved and the urban residents’ absolute income and living standard are improved. Especially from the 1990s, reform of the financial system and reform of state-owned enterprises cause that the supply mechanism of traditional public services is constantly weakened, new public service supply mechanism guaranteed by public financial system has not been effectively established under new market economic system, and public service supply is lagged and in disparity. These factors lead to that regional income gap, urban-rural income gap and urban income gap are gradually widened. In addition, the reform of state-owned enterprises gives rise to surging urban laid-off workers, expansion of urban poverty and more severity of urban poverty. With the fact that people’s living standard is increasingly improved, we can not deny the income effect of economic development; however, faced with further severe urban poverty, we may doubt the trickle-down effect of economy in poverty reduction.
At present, the research of domestic urban poverty mainly focuses on exploration of urban poverty situation and verification of poverty reduction effect based on public investment or public service expenditure in rural area, but very few scholars particularly make specific analysis on poverty reduction effect of urban public service. This article highlights the research of poverty reduction effect of urban public service expenditure, utilizes relevant theories of poverty research field in development economics, calculates FGT index of urban poverty in Shanghai, explores mutual relationship between public service expenditure and urban poverty reduction, then presents an analysis on limitations for the poverty reduction based on public services, and discusses possible idea and direction of urban anti-poverty policy in future to contribute to poverty reduction in Shanghai. 
II. Literature review
Since the 70s of last century, some development economics scholars had researched the poverty reduction effect of public service expenditure. They criticized and queried “trickle-down effect” and “diffusion effect” of economic growth theory, and successively put forward pro-poor growth (PPG) and favorable public policy for the poor, etc. For big difference in poverty reduction effect of developing countries, it is necessary to consider different economic development levels and unequal level initially in different countries, but the poverty reduction policies by the government in different countries can not be disregarded [1]. A foreign scholar Mosley (2004), by means of multinational cross-sectional data to keep GDP per capita constant, estimated the influence on poverty-stricken population due to governmental service expenditure in different regions, and verified significant influence on poverty reduction base on high government expenditure in education, agriculture, housing and municipal construction[2]. 
Considering the history and severity of China’s rural poverty, most scholars viewed poverty reduction effect of rural public services as object of research, and primarily centered on economic public services such as road, electric power, communication and infrastructures. The scholars from China and abroad not only verified the poverty reduction effect of rural public services, but also analyzed marginal poverty reduction effect of various services. Fan Shenggen (2000) gave a demonstration on the poverty reduction effect of public investments, also sort the growth effect and poverty reduction effect of public services and deemed that the growth effect from large to small can be sorted as agricultural RESEARCH & DEVELOPMENT, education and communication; while poverty reduction effect from large to small can be sorted as education, communication and agricultural RESEARCH & DEVELOPMENT [3]. Sukhadeo Thorat and Fan Shenggen (2007) explained logical relationship among public expenditure, economic development and poverty when they researched the poverty reduction effect of Sino-India public investment, and thought that public expenditure and poverty alleviation projects for agricultural RESEARCH & DEVELOPMENT and infrastructures(Including road, electric power, irrigation, communication and education) promoted improvement of agricultural productivity, development of non-farming sectors and increase of rural income so as to influence poverty alleviation [4].  
Some domestic scholars emphasized the difference in marginal poverty reduction effect of various public services and also supported viewpoints above. Wei Hong and Zhang Quanhong (2009) used the provincial panel data of 1978~2006 and adopted estimation method of simultaneous equations model to research the poverty reduction effect of rural public investments in China. Relevant result showed that the poverty reduction effect from large to small was sorted as education, agricultural research & development, road, electric power, communication and irrigation [6]. Yang Ying (2011) established regression model as per relevant data of China’s major poverty-stricken counties of 2002-2008, of which the result reconfirmed that the government expenditure for education, science & technology and agricultural support will promote the growth of farm’s per capita income and present positive correlation; the expenditure from large to small is sorted as education, agricultural support and science & technology. The difference is that the poverty reduction effect of infrastructure construction is not significant [7]. 
Apart from marginal poverty reduction effect of various public services, certain scholars also analyzed limitations in the exertion of poverty reduction effect. Li Jialu (2010), through propensity matching method, estimated the poverty reduction effect of poverty-alleviation projects (Including man and livestock drinking water project, renovation and reconstruction of public schools and relevant equipments, hygienic environment and relevant equipments, enrollment of children, illiteracy elimination, returning farmland to forest and grassland, etc.) based on rural poverty monitoring data of 30 national poverty-alleviation counties in S province in 2009, analyzed the increased income of poor farmers influenced by poverty alleviation project and indicated that the anti-poverty collimation and capital allocation efficiency of public services are key factors to affect poverty reduction effect. [8].
In brief, the evaluation on poverty reduction effect of public services is researched a lot in academic field. The public expenditure or the relationship between service and poverty reduction is mostly discussed on the basis of overall national data or provincial data. For specific region, such discussion is only for poor counties, rural area or the region where ethnic minorities are centralized. But the relationship of urban poverty reduction effect is rarely involved in demonstration. This article will present the measurement and demonstration of relationship between urban poverty reduction and public service expenditure including education, medical treatment, social security, infrastructure and others relating to the people’s livelihood to enlighten and promote urban poverty reduction.
III. Data source and research method
1. Data source

The data is from basic statistics on urban households (Grouped according to income level) in Shanghai Statistical Yearbook of 1990-2010. The income grouping is based on the residents’ per capita disposable income and varies in different year: 7 groups for 1990-2003; 5 groups for 2004-2010. Except the price factor, urban residents’ annual per capita disposable income and poverty line are adjusted by virtue of consumer price index (CPI). 
2. Research method

By sorting out relevant research results both domestic and abroad, with pro-poor growth theory in developing economics and Kuznets’s theory, public finance theory and others as research evidence, the article offers the measurement of urban poverty index and poverty decomposition, and explores urban public service poverty reduction of the transmission mechanism; With deep qualitative analysis on relevant survey data and material, it is necessary to acquire data, sort out data and perform cointegration test and Granger test via statistical analysis software to get poverty reduction effect of urban public services.
IV. Logical analysis on the poverty reduction effect of public services
1. Economic growth effect and distribution effect
As per pro-poor growth theory, the poverty variation depends on two factors and one is economic growth rate. When income distribution situation is not changed, the economic growth rate is more and the poverty reduction is far rapider; the other is variation of income distribution situation. The economic growth generally exists with income distribution variation, the improvement of income distribution will promote poverty reduction effect of economic growth, whereas the deterioration of income distribution will restrain even offset poverty reduction effect of economic growth. The long-term economic development process of most countries shows that income distribution may not be sharply deteriorated in economic growth so that the poor can obtain benefits from economic growth to some extent to alleviate the poverty [9]. Therefore, the poverty variation can be decomposed into income effect and distribution effect. The income effect of poverty variation means that economic growth promotes poverty alleviation, that is to say, poverty incidence will be reduced with the rise of per capita income; the distribution effect of poverty variation means that economic growth restrains poverty reduction, that is to say, poverty incidence will be increased with the intensity of unequal income distribution. 
To differentiate income effect and distribution effect of the poverty, the article analyzes the influence of income level and income distribution for poverty reduction by means of poverty elasticity (income growth elasticity and income distribution elasticity, which are related to the poverty). The income growth elasticity related to poverty means decrease percentage of poverty index caused by every 1% income level increased in economic growth provided that income distribution remains unchanged; the income distribution elasticity related to poverty means the increase percentage of poverty index caused by every 1% income distribution inequality increased. Whether the poverty can be alleviated practically and effectively depend on the result under comprehensive effect of two kinds of elasticity. If the income distribution inequality is gradually intensified, the positive effect of income increase for poverty reduction may be weakened and the poverty may be evenly intensified. 
2. Analysis on the public service poverty reduction of the transmission mechanism
Public services mainly affect poverty variation through two channels: The first is direct poverty reduction effect of public service. The poor is directly provided with material relief to meet basic living and material demand of them. As per Amartya Sen’s viewpoint, social security shall directly center on income poverty and theoretically be with obvious poverty reduction effect; relatively speaking, public education and public health service may bring far greater marginal contribution to relieve feasibly capability poverty [10]. The second is indirect poverty reduction effect of public service. On one hand, the indirect mode can be used to provide education, medical treatment, employment and other security as well as corresponding policy support for the poor, improve their creation efficiency and competitiveness in market economy, strengthen sustainability of governmental poverty reduction and help poverty-stricken people really get rid of poverty [11] e.g. the human capital and technology level of poverty-stricken people as well as their competitiveness in labor market can be improved through ways such as training, school and education in order to alleviate poverty indirectly. On the other hand, public service capital extremely promotes economic growth and the advantage of economic growth is that the wealth will spontaneously flow from the rich to the poor, thus, the poor can be directly benefited from public service [12].
According to functional features of basic public services, the public services can be generally classified as follows: 
Table 1 Type of Public Services

	Foundation type
	Economic type
	Social type
	Safety type

	Public infrastructure
	Employment service
	Compulsory education
	Defense security

	Water/power/gas supply
	Basic production conditions
	Public health
	Social security

	Telecom
	Fair and just business environment
	Social insurance  
	Environmental safety

	…
	…
	…
	…


After the functions of various public services have been sorted out in details, the following conduction mechanism is obtained upon analysis. 
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Figure 1 Public Service Poverty Reduction of the Transmission Mechanism
V. Empirical analysis result 
Based on former research, the present article selects three factors including public service expenditure, economic growth and income distribution as explanatory variables and basic models are established as below: 
     Poverty=f(fund，Income，Gini)                                (5.1)
Therein, Poverty indicates urban poverty in Shanghai and Fund, Income and Gini respectively indicate public expenditure, urban residents’ income level and income inequality.
1. Measurement of urban poverty index

As two economists of World Bank Ravallion and Chen compile POVCAL software exclusively calculate poverty index according to function form of Lorenz curve and calculation principle of parameter estimation method, the residents’ annual per capital disposable income in basic statistics on urban households (Grouped according to income level) from Shanghai Statistical Yearbook of 1990-2010. According to different years, the income group can be divided into: 7 groups for 1990-2003, 5 groups for 2004-2010. Meanwhile, except the price factor, urban residents’ annual per capita disposable income and poverty line are adjusted by virtue of consumer price index (CPI). With 1/2 of annual per capita disposable income as poverty line, POVCAL software is utilized to obtain corresponding Value P and Value L of Shanghai in each year of 1990-2010. By OLS regression analysis, it is planned to get GQ model and model, and calculate FGT poverty index in each year. FGT poverty index of Shanghai during 1990-2011 is shown as Figure 2.
( Poverty incidence (H) index
Since the 1990s, urban poverty scale change of Shanghai had been involved in three inflexion points respectively in 1998, 2000 and 2004. From 1991, the rise of poverty situation was related to numerous laid-off workers under the background of market-oriented reform and economic transition. Based on continuous improvement of economic system in market and rapid economic growth for 8 years, the poverty entirely dropped after 1998; as for the 21st century, sudden intensity of income distribution inequality resulted in surging rise of poverty and Gini coefficient therein was increased from 22.04% to 31.69%, compared with the same period formerly; that situation lasted until 2004 when rapid economic growth brought a big increase of per capita income and Gini coefficient dropped in the same period. In addition, public service equalization policy advocated by the government effectively controlled unequal income distribution and relieve urban poverty. 
( Poverty-gap (PG) index
This index, which reflects the distance between income level of the poor and poverty line, is used to indicate poverty reduction difficulty. From 1990 to 2011, the poverty gas varied basically in consistence with poverty incidence. According to practical significance of poverty gap, when PG index got more, the average income of the poor would be further away from poverty line and the poverty reduction for the government would get more difficult so that it was necessary to input a large amount of capital and cost for poverty alleviation. Seen from poverty-gap variation trend since 2004, the poverty alleviation became more difficult for the government than that of last century, but that situation was gradually improved. 
( Square poverty gap index
This index reflects internal distribution inequality of the poor, that is to say, the poor is endowed with more weight in weighted average to display that the poorer is the further away from poverty line and that whether income distribution of the poor is improved. From 2003 to 2011, compared with other two indexes, SPG index value was small and varied slowly, which indicated that the positive effect of income increase to improve urban most poverty-stricken people was not significant due to income distribution inequality.
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Figure 2 Urban Poverty Index of Shanghai Based on Lorenz Curve during 1990-2010
2. Data test
To clearly verify analysis result, the unstable time-series data in this article shall pass unit root test, cointegration test and Granger causality test. 
( Unit root test

Firstly, all the series in the model needs to be in log transformation to reduce data instability. For time series upon log transformation, the first difference indicates growth rate which varies with the percentage. Secondly, ADF unit root test method is used to determine the stability of variables. Therein, ln and D respectively indicate natural logarithm and first difference related to corresponding series. The test results are shown as Table 2. Upon significance level of 10%, every series is displayed as I(0) unstable series, but they will be changed to I(0) stable series after first difference. Therefore, all time series meet the requirements of cointegration test. 
Table 2 ADF Test Results of Time-series Variables

	Variables
	ADF test statistics
	Test type
	Stability 10%
	Results

	lnH
	-2.9809
	(c，t，0)
	-3.6591
	Unstable

	D(lnH)
	-6.3309
	(c，t，0)
	-3.6746
	Stable

	lnpg
	-2.1884
	(c，t，0)
	-3.6591
	Unstable

	D(lnpg)
	-4.6668
	(c，t，0)
	-3.0294
	Stable

	lnspg
	-2.2644
	(c，t，2)
	-3.692
	Unstable

	D(lnspg)
	-3.9578
	(c，0，0)
	-3.0294
	Stable

	lninc
	-3.1989
	(c，t，2)
	-3.7119
	Unstable

	D(lninc)
	-3.3593
	(c，0，1)
	-3.04
	Stable

	lngini
	-2.6568
	(c，t，0)
	-3.6591
	Unstable

	D(lngini)
	-4.0432
	(c，0，0)
	-3.0294
	Stable

	lnvar1
	-4.337
	(c，t，2)
	-3.24
	Stable

	D(lnvar1)
	-4.991
	(c，0，0)
	-3.241
	Stable

	lnvar2
	-2.827
	(c，t，2）
	-3.244
	Unstable

	D(lnvar2)
	-3.326
	(c，0，1)
	-3.24
	Stable

	lnvar3
	-2.227
	(c，t，0)
	-3.244
	Unstable

	D(lnvar3)
	-3.426
	(c，0，0)
	-3.24
	Stable

	lnvar4
	-2.246
	(c，t，0)
	-3.234
	Unstable

	D(lnvar4)
	-3.753
	(c，0，0)
	-3.42
	Stable


* Where H, PG and SPG respectively indicate urban poverty incidence, poverty gap ratio (poverty gap) and weighted poverty gap ratio (squared poverty gap) calculated according to international standard; Gini and Inc are respectively Gini coefficient and per capital disposable income to indicate income level and inequality degree; var1, var2, var3 and var4 respectively indicate education expenditure, expenditure for public health, social security expenditure and infrastructure expenditure.
( Cointegration test
In this article, Johansen test is used to judge cointegration relationship and symbol relationship among variables. As Johansen test is a test method based on the vector autoregressive model, the structure of VAR model shall be confirmed before test. We establish VAR model of poverty index (H,PG and SPG) and corresponding variable and confirm lag intervals for different VAR model. In addition, the residual test and stability test are further used to verify the stability of model so as to ensure effective analysis result. On such basis, the poverty index and corresponding public service expenditure, Inc and Gini coefficient passed cointegration test and relevant results were shown as Table 3. 
Table 3 Cointegration Equation of Poverty Incidence (H) and Infrastructure Expenditure
	VAR system
	Cointegration equation 

	lnH/lnvar4/lninc/lngini
	lnH=-6.3913lnvar4-5.748lninc+3.24lngini+23.54


Table 4 Cointegration Equation of Poverty Gap (PG) and Social Security Expenditure
	VAR system
	Cointegration equation

	lnH/lnvar3/lninc/lngini
	lnPG=-0.3913lnvar3+3.748lninc-12.24lngini-42.4


According to cointegration results, the cointegration relationship exists between poverty incidence and infrastructure expenditure as well as between economic growth and income distribution on 10% obvious level. The poverty incidence can not form cointegration relationship with education fund, public health fund or social security fund. There is strikingly negative relationship between infrastructure expenditure and poverty incidence. The increase of infrastructure expenditure may restrain the rise of poverty incidence. Economic growth is the maximum power for reduction of the poor, which is identical with most researches. 
There is cointegration relationship between poverty gap and social security fund on 10% striking level, but other public service expenditures fail to exert obvious effect. This situation implies that social security fund never promotes poverty reduction, but improves income level and distribution fairness of the poor. 
( Granger causality test
The determination of short and long term relationship between public service expenditure and poverty index can not indicate causality between them, thus, Granger causality test is afterwards used for causality test. Granger causality test is generally in two forms: The causality test for non-cointegration series applies to the test upon VAR model; the causality test for cointegration series applies to the test upon VEC model. The poverty reduction fund gets involved in cointegration relationship with poverty index in this article, therefore, the second method is taken for test. The specific results are as shown in Table 5. 
Table 5 Granger Causality Test

	Null hypothesis
	Statistics P
	Null hypothesis
	Statistics P

	lnH is not the cause for lnvar1 
	0.8875
	lnPG is not the cause for lnvar3 
	0.345

	lnvar1 is not the cause for lnH
	0.5645
	lnvar3 is not the cause for lnPG
	0.456

	lnH is not the cause for lnvar2 
	0.543
	lnPG is not the cause for lnvar4 
	0.35

	lnvar2 is not the cause for lnH
	0.435
	lnvar4 is not the cause for lnPG
	0.784

	lnH is not the cause for lnvar3 
	0.789
	lnSPG is not the cause for lnvar1
	0.653

	lnvar3 is not the cause for lnH
	0.235
	lnvar1 is not the cause for lnSPG
	0.528

	lnH is not the cause for lnvar4 
	0.456
	lnSPG is not the cause for lnvar2
	0.583

	lnvar4 is not the cause for lnH
	0.35
	lnvar2 is not the cause for lnSPG
	0.7459

	lnPG is not the cause for lnvar1
	0.681
	lnSPG is not the cause for lnvar3
	0.349

	lnvar1 is not the cause for lnPG
	0.789
	lnvar3 is not the cause for lnSPG
	0.762

	lnPG is not the cause for lnvar2
	0.543
	lnSPG is not the cause for lnvar4
	0.895

	lnvar2 is not the cause for lnPG
	0.09
	lnvar4 is not the cause for lnSPG
	0.382


Seen from the table, any public service expenditure is not Granger cause for the variation of poverty incidence H, poverty gap ratio PG or squared poverty gap SPG.
The impact of economic growth and income distribution on poverty is researched in urban poverty variation and decomposition stated above: As indicated by marginal rate of substitution of poverty index, although the impact of the current economic growth and income distribution on poverty incidence is the same, but the effect of income distribution on poverty gap and poverty squared distance is greater than the economic growth, that is to say, poverty reduction effect based on income distribution improvement is superior to poverty reduction effect due to economic growth, therefore, current poverty reduction policy shall center on narrowing residents’ income gap. The research on the relationship between Shanghai municipal public service funding and poverty reduction through cointegration test and Granger causality test shows that there is no causal relationship between Shanghai municipal public service funding and urban poverty indicators (H, PG and SPG) during 1990-2010 on the whole. In long term, there is significant negative relationship between infrastructure funding and poverty incidence and infrastructure funding always drives economic growth so as to bring many employment opportunities and income for the poor; there is negative relationship between social security and poverty gap. The poverty reduction effect of education, health is not significant. 
VI. Conclusions and suggestions

Based on empirical analysis and test of Shanghai public service expenditure and residents’ income during 1991~2011, the following conclusions are drawn: 
1. Logical analysis and deduction displays poverty reduction transmission mechanism of public service expenditure: The public service of foundation type may alleviate urban poverty by means of demand effect and supply effect and lay the foundation for the development of public service of economic type; the public service of safety type plays an indirect role e.g. environmental safety and social security, which can protect public service of economic type; the economic benefit from public service of economic type can provide economic support for public service of social type, directly improve human capital of urban poverty-stricken people for education service, realize poverty alleviation by improving health situation and reducing medical expenses for health service, directly supply living security and relieve economic impact on the family due to the accident or the disaster by social relief, minimum living standard and other ways for social security; in the meantime, these poverty reduction effects will be given back among public services of foundation type, safety type and economic type to form effective and positive cycle.
2. The verification on the relationship between FGT index and public service funding indicates that: the impact of the current economic growth and income distribution on poverty incidence is the same, but the effect of income distribution on poverty gap and poverty squared distance is greater than the economic growth; that is to say, poverty reduction effect based on income distribution improvement is superior to that based on economic growth. There is no causal relationship between Shanghai municipal public service funding and urban poverty indicators during 1990-2011. In long term, there is significant negative relationship between infrastructure funding and poverty incidence, between social security and poverty gap. The poverty reduction effect of education, health is not significant.
The aforesaid conclusions reflect that social public service expenditure is insufficient, poverty reduction aim degrees is to be improved, and utilization and persistence of public service funding is to be enhanced. Hence, the suggestions include: in respect of the system, establishing comprehensive poverty alleviation guarantee system, structuring social safety net and improving poverty reduction aim mechanism; in respect of financial expenditure, improving public service expenditure level, adjusting public service expenditure structure and increasing public service expenditure for urban poverty alleviation in Shanghai; in respect of policy and performance, implementing supply policy based on government leadership and multiple-subject cooperation and ensuring sustainability and utilization of public service expenditure in Shanghai. 
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