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Abstract
The aim of this paper is to investigate, empirically, what components of public 
spending imply a decreasing effect on income mobility, and what components create 
income opportunities, also discussing the role of government effectiveness. The role 
of the components of government expenditure is analysed in the association between 
intergenerational income mobility and socioeconomic characteristics, which are rel-
evant for the life chances of children. Using the Global Database on Intergenera-
tional Mobility, containing estimates of intergenerational income mobility at coun-
try level, and applying the moderated regression model, the results show strikingly 
consistent patterns. A country with more disadvantaged conditions displays less 
intergenerational income mobility than other countries, but public spending has a 
moderating role in improving the life chances of children towards upward economic 
mobility. Public investment devoted to those socioeconomic characteristics that cre-
ate income opportunity may lead to less government effectiveness in the achieve-
ment of income mobility.
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Introduction

The work of [4, 5] is the first theoretical framework used by economists and sociolo-
gists to explain the income transmission across generations of families. Since then, a 
rich literature has focused on the measurement of intergenerational income elasticity 
and several empirical studies have investigated the determinants affecting the inter-
generational income mobility [28, 35, 6, 7, 14].

Income mobility seems to be mainly associated to investment in human capital 
and income inequality. The negative relationship between income inequality and 
income mobility has been shown in various studies, starting from the work by [34] 
to the recent meta-analysis by [2]. The importance of investment in human capital 
for a country in increasing the income mobility is recognized in several contribu-
tions [31, 40, 17]. However, other socioeconomic factors may affect income trans-
mission. Recently, particular attention amongst the neighbourhood factors has been 
given to crime, empirical studies show that a decline in crime increases the expected 
income rank [11, 33]. There is evidence that health shocks could contribute to inter-
generational mobility (i.e., less ability to work, high medical expenses), as well as 
people moving out of an income class may have very different life expectancy pat-
terns than those staying [18, 8, 22]. Kearney [21] reports evidence that there are 
improved economic opportunities for women and minorities, but gender and racial 
wage gaps persist. Urbanization is usually connected with a high rate of social 
mobility in developed countries, but it will not automatically improve prospects for 
mobility for the urban poor [15, 30].

This brief review of studies shows that, if on the one hand, there is a rich lit-
erature on income mobility and its relationship with income inequality and educa-
tion opportunity; on the other hand, there are few studies on the association between 
income transmission and other socioeconomic factors, such as health conditions, 
urbanization, crime, gender and racial gaps. Furthermore, since growing up under 
disadvantaged socioeconomic conditions may negatively affect the life chances of 
children, an important role may be assumed by the adoption of public policies that 
aim to create opportunities for people living into disadvantaged backgrounds [11, 
29, 37, 32, 33]. In particular, to improve the disadvantaged conditions, government 
expenditure should be devoted to social protection, education, health care, public 
order, housing and community development. Government spending for education 
has been identified in various studies as an important policy instrument for income 
mobility and redistribution [10, 27, 36, 38]. Other components of public spending 
may also play a crucial role in improving the life chances of children born in disad-
vantaged conditions towards upward economic mobility [39], but the literature on 
the analysis of the impacts of the components of government expenditure is limited 
to few studies [24] show, for selected components of public spending (education, 
welfare, health, housing and community development), that government expenditure 
has a greater impact on the income of children from the poorest families than on 
the income of children coming from rich families. More recently, Nam [25] investi-
gates the moderating role of government spending, considered as aggregated of the 
previous mentioned components, in the association between income inequality and 
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intergenerational income mobility. Huang et al. [20] find that there is greater income 
mobility in high-spending regions.

While there is a growing number of studies facing if and how the socioeconomic 
conditions and government expenditure affect intergenerational income mobility, 
there is a limited number of studies that have empirically examined the effects of 
socioeconomic factors on intergenerational income mobility conditioned on pub-
lic spending. To address the question, using a moderated regression analysis with 
cross-country data, this paper investigates the role of the components of government 
expenditure in the association between intergenerational income mobility and socio-
economic characteristics, which are relevant for the life chances of children.

The findings of the paper confirm a consistent pattern for the socio-economic 
variables: the intergenerational income mobility increases in the countries with less 
inequality (income, racial and gender), less crime, more education and more life 
expectancy. The findings also show that there is a moderating role of the compo-
nents of public spending in reducing income persistence, which differs amongst the 
socioeconomic characteristics. Finally, the results show that the existence of disad-
vantaged conditions may decrease the government expenditure effectiveness lead-
ing to less income mobility, as well as public investment devoted to improve those 
socioeconomic conditions that create income opportunity may lead to less govern-
ment effectiveness.

The paper proceeds as follows. (“Measurement of intergenerational income 
transmission”) provides a brief presentation of the main theoretical model beyond 
the measurement of intergenerational income transmission in empirical studies. 
(“Analysis of the socioeconomic effects”, “Analysis of the effects of public spend-
ing decomposition” respectively, investigate the effects of socioeconomic factors 
and public spending decomposition. (“Moderated regression model”) presents the 
moderated regression model and discusses the role of government expenditure and 
its effectiveness in the association between income mobility and the socioeconomic 
characteristics. (“Conclusions”) sets conclusions.

Measurement of intergenerational income transmission

The theoretical framework for the measurement of the intergenerational income 
transmission follows that of [4, 5].

There are two generations, parents (generation t–1) and children (generation 
t), the intergenerational income transmission is estimated through the following 
equation:

where yt–1 is the permanent income of parents and yt is the child lifetime income 
when adult, α is the average income of the children when adults, εt is the unobserved 
components, and β is the intergenerational income elasticity (IGE). A higher inter-
generational income elasticity β implies a lower degree of income mobility.

(1)yt = � + �yt−1 + �t
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Studies reporting comparison of estimates of intergenerational income elasticity, 
β, show that developed countries have high income mobility, the Nordic European 
countries have the lowest values of intergenerational income elasticity; in develop-
ing countries, estimates show that the income mobility is really very limited [35, 
6, 26, 7, 14]. Disadvantaged conditions in a country may imply less favourable 
endowments to be passed from parents to sons, less human capital investment and 
less returns to capital. The implications are that if we do not consider the socioeco-
nomic factors, the estimates of intergenerational income elasticity may result biased. 
Amongst the components of government expenditure, higher public investment in 
education has been identified in various studies as an important policy instrument 
for boosting income mobility and redistribution [10, 27, 36, 38]. Differently, for the 
other components of public expenditure, the literature is limited, but they may also 
play a crucial role in improving opportunity for the life chances of children [24, 20, 
25, 39].

Due to limited availability of data on IGE at country level, previous stud-
ies reporting cross-country analysis on IGE consider small samples; for example, 
Boudreaux [9] reports an empirical analysis of the institutional determinants on 
income mobility using a sample of 25 observations, with estimates of IGE from dif-
ferent studies on income transmission. In this paper, a greater sample has been used 
with the distinctive advantage of employing a consistent data set on IGE at country 
level. Data on the variable IGE come from the Global Database on Intergenerational 
Mobility [16], containing estimates of absolute and relative intergenerational income 
mobility by 10-year cohorts, covering individuals born between 1940 and 1989.

Analysis of the socioeconomic effects

The method of Ordinary Least Squares (OLS) with cross-country data is used to 
capture the relationship between intergenerational income transmission and the soci-
oeconomic factors. More formally, the empirical specification is simply constructed 
as follows:

where the dependent variable IGE measures the intergenerational income elasticity; 
X denotes the set of variables related to the socioeconomic characteristics; ε is the 
stochastic error term and i is the subscript for country.

Higher values of IGE indicate greater intergenerational income persistence and, 
hence, lower income mobility. The set X includes the proxies related to the socio-
economic conditions, which are: Gini index for income inequality; school enrolment 
(secondary, % gross) for education; prison population rate for crime; life expectancy 
at birth for the health indicator; urbanization rate; labour force participation rate 
(% of female population ages 15 +) for female labour participation; international 
migrant stock for immigration. The sample is constructed on the annual data of 
24 OECD Member States over the period 1995–2000. In the Appendix, Table A1 

(2)IGEi = � + �Xi + �i
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reports the list of countries. Table A2 presents the description of the variables with 
the data sources and summary statistics.

Table 1, in column (1.1), reports the OLS regression results of the socioeconomic 
effects on IGE. The selected explanatory variables exhibit the predicted sign. The 
coefficient upon income inequality is positive confirming the existence of the so-
called Gatsby curve between income inequality and IGE, firstly defined by Krueger 
[23] based on Corak’s data [14]. For the proxy related to education, the coefficient is 
negative suggesting, as reported in several studies, the importance of the formation 
of human capital for a country in increasing the intergenerational mobility. Higher 
life expectancy leads to higher income mobility. This result is consistent to the fact 
that higher life expectancy increases human capital, which contributes to the rise 
of GDP per capita as well as income mobility [19]. Countries with higher levels 
of urbanization will experience reductions in the IGE, this is because it is easier 
to promote social mobility through access to education and labour market oppor-
tunities when children and workers are clustered in urban areas; also studies show 
that migrants in urban areas have more upward social mobility than those in rural 
areas. The coefficient upon female labour participation is negative confirming previ-
ous studies that reveal how gender attitudes are a key transmission mechanism for 
intergenerational economic mobility. The presence of immigrants positively affects 
IGE. It is well-recognized that immigrants have lower socio-economic outcomes 
than natives, and this impacts on the outcomes of their children negatively in terms 
of upward income mobility. The exposure to neighbourhood violence may be a cen-
tral mechanism by which growing up in areas of concentrated disadvantage reduces 
the life chances of children to move upward in the income distribution; however, the 
OLS results do not show any substantial relationship between the arrest rate, used 
as proxy for crime, and IGE. Almost all the coefficients are statistically significant. 
Considering the results in terms of magnitude, they may appear small and not rel-
evant, but if we consider that IGE is defined on the range between 0 and 1, these 
small marginal effects call to pay attention to the socio-economic conditions and 
how they may affect income mobility. For example, if we increase female labour 
participation and education by one percentage point, then the income mobility will 
go up, respectively, by 0.004 and 0.001. The strongest positive effect on income 
mobility is due to the health indicator, a unit change in life expectancy is associated 
with an increase in income mobility that is 0.025 larger. Differently, an increase by 
1 percent in income inequality and immigration would lead to a decrease in income 
mobility, respectively, by 0.3 and 0.1 percent.

Analysis of the effects of public spending decomposition

To investigate the effects of the government expenditure on income mobility, five 
components of public spending have been included in the analysis, which are espe-
cially targeted to improve the disadvantaged conditions and to promote upward 
mobility [24]; they are the government expenditure devoted to social protection, 
education, health care, public order and safety, housing and community develop-
ment. The regression model specified in Eq. (2) is extended as follows:
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Table 1   OLS regression (dependent variable: intergenerational income elasticity)

(1.1) (1.2) (1.3)

Constant 2.409 0.916 1.368
(7.589)*** (3.155)*** (4.403)***

Income inequality (Gini index) 0.004 0.003 0.005
(1.427) (1.52) (2.401)**

School enrolment, secondary (% gross) − 0.001 − 0.001 − 0.002
(1.688)* (1.315) (4.009)***

Life expectancy at birth (years) − 0.025 − 0.001 − 0.016
(5.473)*** (0.127) (1.993)**

Urbanization rate − 0.001 0.001 0.002
(0.488) (1.58) (2.317)**

Labour force participation rate, female (% of female population ages 
15 +)

− 0.004 − 0.001 − 0.002

(2.973)*** (0.828) (1.993)**
International migrant stock (% of population) 0.003 0.005 0.004

(2.658)*** (5.07)*** (3.739)***
Prison population rate (per 100,000 of national population) 0.000 0.001 0.000

(5.065)*** (7.404)*** (3.957)***
Social protection (government expenditure per capita, ln) 0.118

(4.625)***
Education (government expenditure per capita, ln) − 0.249

(10.215)***
Public order and safety (government expenditure per capita, ln) 0.088

(3.842)***
Health (government expenditure per capita, ln) − 0.114

(4.901)***
Housing and community development (government expenditure per 

capita, ln)
0.069

(5.576)***
Social protection (government expenditure, % GDP) 0.004

(1.646)
Education (government expenditure, % GDP) − 0.015

(1.142)
Public order and safety (government expenditure, % GDP) 0.111

(6.689)***
Health (government expenditure, % GDP) − 0.014

(2.343)**
Housing and community development (government expenditure, % 

GDP)
0.043

(3.297)***
Number of observations 144 144 144
R2 0.63 0.84 0.8
Adj R2 0.61 0.83 0.78
F-test 33.23*** 58.34*** 43.23***
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where the vector Z includes the components of public spending. Table A2 reports 
details on the government expenditure by function with the data sources and sum-
mary statistics.

Table 1 shows the results using as proxy the natural log of government expendi-
ture per capita, in columns (1.2), and government expenditure as share of GDP, in 
columns (1.3).

They confirm a consistent pattern for the socio-economic variables: the inter-
generational income mobility increases in the countries with less income inequal-
ity, immigration and crimes; income mobility occurs in those countries with more 
education and female participation in the labour market. For the components of 
government expenditure, the results show that an increase by 1 percent in govern-
ment expenditure as share of GDP for education and health care would lead to an 
increase in income mobility by 0.23 percent. The effects of the government educa-
tion and health expenditure per capita are stronger than the effects of the govern-
ment expenditure as share of GDP. In fact, we have that an increase by 1 percent 
in government expenditure per capita for education and health care would lead to 
an increase in income mobility, respectively, by 0.71 and 0.33 percent. This means 
that income mobility is higher in those countries where there is more public invest-
ment per capita devoted to education and health care rather than just an increase in 
the government expenditure as share of GDP. Furthermore, the OLS estimates show 
that the government expenditure oriented to improve some disadvantaged conditions 
does not lead to an increase in income mobility; this occurs for the public spend-
ing devoted to social relief, such as social expenditure and housing and community 
development expenditure, and government expenditure for public order and safety.

Moderated regression model

In the analysis of the effects of the socioeconomic conditions and of the components 
of the public expenditure on the intergenerational income transmission, a couple of 
research questions, neglected in literature, merit to be faced. One question is related 
to the role of government expenditure in the association between the socioeconomic 
conditions and income mobility. The other question aims to investigate if the socio-
economic characteristics may reduce the government expenditure effectiveness, 
which can be measured by the achievement of creating income mobility.

(3)IGEi = � + �1Xi + �2Zi + �i

Table 1   (continued)
Absolute t-statistics are displayed in parentheses under the coefficient estimates
*Statistically significant at the 10% level
**Statistically significant at the 5% level
***Statistically significant at the 1% level
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These questions involve the concept of moderator, which typically addresses 
“when or under what conditions”, a predictor variable alters the strength of the rela-
tionship between another independent variable and a dependent variable [3].

In the regression analysis, the moderator variable is connected to the exogenous 
variable multiplicatively and is integrated into the analysis as interaction term. In 
detail, in the first step, a regression model, called basic model, is formulated includ-
ing both the socioeconomic variables in the set X, and the component of the govern-
ment expenditure zi from the set Z as follows:

After that, in a second step, a regression model, called interaction model, is for-
mulated where the product term, between the socioeconomic variable xi from the set 
X, and the component of the government expenditure zi, is additionally taken into 
the regression equation as follows:

The significance of the regression coefficient β3 belonging to the interaction term 
in Eq. (5), that is the t-test, shows if there is a moderating effect of the government 
expenditure in increasing income mobility (if β3 > 0), or if the socioeconomic char-
acteristic may lead to a decrease in government expenditure effectiveness (if β3 > 
0). Therefore, the change of the coefficient of determination R2 from the base model 
to the interaction model is a measure of the effect size indicating how much crite-
rion variance is additionally explained by the product term and, therefore, can be 
ascribed to the moderator effect due to component of the government expenditure or 
to the socioeconomic characteristic [1]. The strength of the moderator effect is often 
displayed in form of the effect size index (f2):

where by R2
i
 and R2

b
 are the coefficient of determination, respectively, of the interac-

tion model and of the basic model. For the evaluation of the effect size, Cohen [12] 
and Cohen et al. [13] have conventionally established the following values: low if 
0.02 < f2 < 0.15; medium if 0.15 ≤ f2 < 0.35; high if f2 ≥ 0.35.

The interactions between xi and zi can take three typical patterns [13]: (a) enhanc-
ing interactions, in which both xi and zi affect the outcome variable in the same 
direction and together they have a stronger effect than a merely additive one; (b) 
buffering interactions, in which zi weakens the effect of xi on the outcome, or in 
which xi weakens the effect of zi on the outcome; and (c) antagonistic interactions, 
in which xi and zi have the same effect on the outcome, but the interaction is in the 
opposite direction.

The moderated regression model is applied considering that public spending for 
social protection and education is oriented to reduce income inequality, to increase 
labour participation of female and to sustain immigrants; public spending for educa-
tion is devoted to increase human capital as well as to decrease inequality (income, 

(4)IGEi = � + �1Xi + �2zi + �i

(5)IGEi = � + �1Xi + �2zi + �3(xi ∗ zi) + �i

(6)f 2 =
R2
i
− R2

b

1 − R2
i
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gender and minority) and crime; government expenditure for public order and safety 
allows of increasing the enforcement level against the criminal activities; public 
spending for housing and community development occurs in urbanized cities; public 
health expenditure is relevant to increase life expectancy reducing illness and mor-
tality, as well as to improve the health conditions of immigrants.

Table 2 shows mixed results for the coefficients upon the interaction of the socio-
economic variables with their related components of government expenditure per 
capita. Table A3 in the Appendix reports the basic model. The results can be aggre-
gated in three sets.

The first set includes the interactions that take a buffering pattern statistically sig-
nificant, in which the component of public spending per capita weakens the effect 
of the socioeconomic characteristics on IGE. In detail, the moderating role of gov-
ernment education expenditure in increasing income mobility is found in associa-
tion with labour participation of female, immigration and crime. Also government 
expenditure for social protection and health care result to assume a moderating role 
that yields more income mobility in association with immigration. In terms of effect 
size, the strength of public spending as moderator variable is very low for labour 
participation of female, approximately medium for immigration, and almost high for 
crime.

The second set includes the results that show an antagonistic interaction, in which 
the socio-economic characteristics and the components of government expenditure 
have the same effect on the IGE, but the interaction is in the opposite direction lead-
ing to a moderating role of public spending in increasing income mobility. This is 
found statistically significant for the public order and safety expenditure per capita 
in the association between crime and IGE with a very high effect size. There is also 
an antagonistic interaction between the government expenditure devoted to social 
protection and female labour participation, but it is not statically significant, and the 
effect size is very low.

The third set includes the socioeconomic characteristics that show an antago-
nistic interaction statistically significant with government expenditure reducing its 
effectiveness in the achievement of creating income mobility. In this set we find that 
income inequality decreases the effectiveness of public spending devoted to social 
protection and, hence, there is a positive effect of the interaction term on IGE. Also 
there is an antagonistic interaction with positive effect on IGE between public edu-
cation expenditure and the proxy related to schooling, and public health expenditure 
with life expectancy. These latter results suggest that public investment devoted to 
improve those socioeconomic conditions that create income opportunity (i.e., educa-
tion, life expectancy and urbanization), leads to less government effectiveness. The 
effect size is found to be high for the interaction term between government expendi-
ture for health and life expectancy, low in the other interactions.

Table  3 reports the results of the interaction model in which the government 
expenditure per capita by function has been substituted with the components of 
the government expenditure, as share of GDP. Table  A4 in the Appendix reports 
the basic model. The results mainly show an antagonistic interaction between 
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socioeconomic characteristic and the components of public spending decomposition. 
There is a statistically significant moderating role of public education expenditure in 
increasing income mobility in association with income inequality and crime. The 
results also confirm that public investment devoted to improve the socioeconomic 
conditions that create income mobility (i.e., education, life expectancy, urbanization 
and female labour participation), leads to less government effectiveness.

Conclusions

This paper has investigated the mechanism linking intergenerational income trans-
mission, socioeconomic characteristics and public spending decomposition.

If on the one hand, there is a growing number of studies facing if and how the 
socioeconomic conditions and government expenditure affect intergenerational 
income mobility; on the other hand, in literature there is a limited number of studies 
that have empirically examined the effects of socioeconomic factors on intergenera-
tional income mobility conditioned on government expenditure.

In this context, the cross-country analysis suggests that: (i) if we do not consider 
socioeconomic characteristics, the intergenerational income elasticity may result 
biased; (ii) a country with more disadvantaged conditions displays less intergenera-
tional income mobility than other countries; (iii) countries would benefit of higher 
income mobility if public spending has a moderating role in the association between 
socioeconomic variables and IGE; (iv) some socioeconomic characteristics may 
decrease the effectiveness of government expenditure in creating income mobility.

The policy implications are relevant providing to the policy-makers a better 
understanding of the nexus between income mobility, socioeconomic characteris-
tics and the potential role of government expenditure. In detail, the findings on the 
socioeconomic effects show that the intergenerational income mobility increases in 
the countries with less income inequality, crime and immigration; more education 
creates opportunity in income transmission, as well as gender attitudes are impor-
tant for upward economic mobility in a country. Amongst the components of gov-
ernment expenditure, those devoted to education are beneficial for income mobility 
assuming also a moderating role in the association with inequality (income, gen-
der and ethnic) and crime. Also social protection expenditure has a moderating role 
for immigration and female labour participation, as well as health care expenditure 
yields more income mobility in the association with immigration. Finally, govern-
ment expenditure effectiveness is reduced if public investment is devoted to socio-
economic characteristics that have a positive association with income mobility, such 
as education, life expectancy and urbanization.

Appendix

See Appendix Tables A1, A2, A3, A4.
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Table A1   List of countries

*World Bank country code

Code* Country

AUS Australia
AUT​ Austria
BEL Belgium
CHE Switzerland
CZE Czech Republic
DEU Germany
DNK Denmark
ESP Spain
FIN Finland
FRA France
GBR United Kingdom
GRC​ Greece
IRL Ireland
ITA Italy
KOR Rep. of Korea
LUX Luxembourg
LVA Latvia
NLD Netherlands
NOR Norway
PRT Portugal
SVK Slovakia
SVN Slovenia
SWE Sweden
USA United States of America
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