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Abstract
This paper aims to understand whether a shift towards a more balanced cash trans-
fer and service-based welfare system is valuable in terms of reducing income ine-
quality and what factors mostly contribute to the income inequality evolution. To 
examine this, I first impute the monetary values of in-kind benefits and then reassess 
Gini coefficients  across countries and welfare regimes. I also compare the role of 
cash transfers by functions and, more importantly, by how they are allocated. By 
means of factor source decomposition, the elasticities confirm wages as being the 
income source that creates most inequalities, while taxes play the most equalising 
role together with cash transfers. However, universal services such as healthcare and 
compulsory education outperform most of the cash transfers included in the analy-
sis, with a stronger effect in the Mediterranean countries. Although in-kind services 
play a marginal role in explaining the changes in the Gini coefficient between 2008 
and 2017, results suggest that a coordinated view of cash transfers and public ser-
vices, as well as increasing the share of non-contributory means tested transfers, can 
reduce income inequality in all welfare regimes.
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1 Introduction

According to the current literature (e.g. Bourguignon, 2017; Gustafsson & Johans-
son, 1999; Milanovic, 2015; OECD, 2008; Rodrik, 1998, etc.) one of the main driv-
ers that could explain income inequality is the welfare regime. Indeed, each single 
state can shape and adjust total income distribution through taxes and transfers at all 
stages of the business cycle.

In this sense, there is a substantial body of literature investigating the general 
redistributive effects of state intervention which focuses on the disposable income 
definition, i.e. through taxes and cash transfers (for example Caminada et al., 2017; 
OECD, 2008; Raitano, 2016, etc.). Two main alternative approaches are used for the 
estimation of such redistributive capacity.

The first approach—known as the sequential accounting approach—relies on 
the contributions of Kakwani (1977) and Reynolds-Smolensky (1977). The overall 
redistributive effect is computed as the percentage reduction in the Gini coefficient, 
i.e. as the relative difference between the Gini coefficient for disposable income—
computed after taxes and transfers—and the Gini coefficient for market income. 
For example, the OECD (2008, 2011) and Caminada et al., (2017, 2019) implement 
this approach showing that cash transfers outperform taxes in reducing the Gini 
coefficients.

The alternative approach is the factor source decomposition first introduced by 
Fei et al. (1978) and Pyatt et al. (1980) and extended by Shorrocks (1982). It con-
sists of determining which income source contributes the most to income inequal-
ity. For example, Jännti (1997) found that the primary source of inequality is wage 
inequality originating in the labour market and confirmed that taxes and social trans-
fers reduce inequality, with taxes playing the larger part. Similarly, Raitano (2016) 
observed that, proportionally, earnings from work make up for the largest contri-
bution to total inequality. Adopting a welfare-regime perspective, he found that the 
largest overall redistribution occurred in the Scandinavian countries. Rani and Fur-
rer (2016) and Fuest et al. (2010) obtain similar results.

However, independently of the method,1 the existing literature mostly focus 
on the disposable income definition, excluding relevant components like public  
services (refer to Canberra, 2011 for an extensive discussion about the best proxy of 
economic wellbeing). Some exceptions in literature like Verbist et al. (2019), Vaala-
vuo (2011, 2020), Aaberge et al., (2013, 2017), or Aaberge and Langørgen (2006) 
and Aaberge et al. (2010) exclusively focus on in-kind benefits, missing important 
comparisons with cash transfers by functions and entitlement. Lastly, a dynamic 
perspective focused on how marginal contributions of each income source of the 
extended income definition evolve over time is missing in the existing literature.

1 A more advanced technique is to use tax-benefit microsimulations using EUROMOD. Paulus et  al. 
(2010) is an example of applying the study of distributional effects of in-kind benefits using such micro-
simulations.
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Therefore, this paper aims at filling these gaps considering a comprehensive and 
dynamic comparison between cash-transfers (by functions and entitlement) and in-
kind services.

Indeed, from a policy perspective it would be useful to know the redistributive 
capacity of cash transfers not only by function (e.g. allowances for unemployment, 
old-age, survivors, sickness, disability, education, family/child, housing and social 
exclusion), but also the inequality effects of higher shares of contributory cash trans-
fers (means-tested or not), or one that uses non-contributory transfers.

Furthermore, the budget structure of a country evolves over time and is increas-
ingly shifting towards a service-based welfare system with higher ratios of in-kind 
benefit expenditure over GDP (see the Eurostat Social Expenditure Dataset). Is this 
a valuable strategy in terms of reduction of inequality? And what type of cash trans-
fers still outperforms the in-kind benefits?

And finally, while the existing literature mostly deals with levels, i.e. the impact 
of a given program (being a cash-transfer or an in-kind service) on inequality at 
given points in time, this paper extends the previous literature providing a better 
understanding of the dynamic redistributive effects of both cash transfers and pub-
lic services. In other words, what are the income sources that mostly determine the 
income inequality evolution? To the best of my knowledge, this is the first paper 
addressing this dynamic perspective across countries including a detailed compari-
son between types of cash-transfers (classified by function and entitlement) and in-
kind services.

For this purpose, I use the Lerman and Yitzhaki (1985) Gini decomposition 
approach focusing on the EU15 countries. Using the factor source decomposi-
tion allows to estimate the elasticities of income inequalities to changes in income 
sources. More specifically, it is possible to estimate the effects of a small percentage 
change in one specific income source on the total Gini coefficient (ceteris paribus). 
Therefore, the elasticities have a more direct and immediate policy implications 
compared to the sequential accounting approach. Indeed, as Paul (2004) argues, 
the government interventions contribute to change the income sources only at the 
margin, and therefore the elasticities are the most relevant elements to observe. Fur-
thermore, this decomposition method is immune by the path-dependence problem—
later discussed in Sect. 3.1—characterising the sequential-accounting approach, as 
all the redistributive effects are computed simultaneously.

Results confirm wages as being the income source with the highest disequalis-
ing effects, while taxes play the most equalising role together with cash transfers, 
particularly in the Nordic countries. However, universal services such as healthcare 
and compulsory education outperform the redistributive power of most of the cash 
transfers included in the analysis, with a stronger effect in the Mediterranean coun-
tries. Although in-kind services play a marginal role in explaining the changes in 
the Gini coefficient between 2008 and 2017, results suggest that a shift towards a 
service welfare is beneficial in terms of inequality reduction.

The rest of the paper is organised as follows. In Sect. 2, I introduce the relevance 
of the in-kind benefits in public budgets. In Sect.  3, I introduce the Lerman and 
Yitzhaki (1985) decomposition method along with the imputation techniques of the 
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in-kind services. In Sect. 4, I present the results that stem from the above-mentioned 
technique, and further discuss them in Sect. 5.

2  The role of in‑kind benefits and cash transfers

The existing literature on in-kind benefits and cash transfers addresses mostly two 
lines of research: the welfare effects on the labour supply decisions and welfare 
redistributive effects, i.e. their impact on income inequality (or other relevant eco-
nomic outcomes).

The standard economic theory predicts lower labour supply because of cash-
transfers programs (e.g. Becker, 1965). However, some mixed evidence exists with 
studies observing the expected negative effects, while others non-significant labour 
supply changes (see Moffitt, 2002 for a review of existing studies in the USA). More 
recently, Baird et al. (2018) provide a comprehensive review of the labour market 
effects of different cash-transfers program. They conclude that both conditional and 
unconditional cash transfers result in little or no change in labour supply decisions.

As for the in-kind transfers, the theoretical literature is scant (Murray, 1980; 
Leonesio, 1988; Muffitt, 2002) and mostly conclude that when in-kind transfers are 
structured in a way such that the individual is constrained to over-consume the pro-
vided good, if such good is substitute with labour, then the labour supply is likely to 
increase. On the contrary, when labour and the in-kind transfer are perfect comple-
ment, the labour supply tends to decrease. Few studies empirically test this theoreti-
cal prediction. For example, Binglay and Walker (2013) consider in-work cash and 
in-kind transfers and find large positive effects on the labour supply among single-
mothers in UK.

In terms of inequality reduction, an extensive literature has been produced on 
the redistributive effects of taxes, cash transfers and in-kind benefits. Focusing on 
the latter, Callan et al. (2008) have argued that distributional analysis based on dis-
posable income considering only cash transfers may severely bias estimates and 
results. In the first seminal study evaluating the impact of in-kind benefits (educa-
tion, health and social housing), Smeeding et al. (1993) concluded that adding the 
monetary value of these services to final income has a positive and significant effect 
in terms of reducing poverty and inequality. Subsequently, this line of research has 
been developed further with the contributions of Garfinkel et al., (2005, 2006), Mar-
ical et al. (2006), Callan et al. (2008), Verbist et al. (2019), Vaalavuo (2011, 2020), 
Aaberge et al., (2013, 2017) and Törmälehto and Sauli (2013), which have all used 
varieties of a sequential accounting approach. Conversely, Aaberge and Langørgen 
(2006) and Aaberge et al. (2010) use the Gini decomposition technique to analyse 
the distributional role of local government services.

However, as anticipated, these studies do not include an integrated analysis com-
paring cash-transfers (by functions and entitlements) and in-kind benefits and—
more importantly—lack a dynamic perspective focused on marginal contributions 
of each income source. Therefore, in this paper, I will try to combine these contribu-
tions, by comparing cash transfers and in-kind benefits—across welfare types—with 
the aim of understanding whether in-kind benefits have a more, less or equivalent 
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redistributive efficacy, and if this has changed over time. It should be noticed that in 
estimating the inequality effects, the fiscal externalities (e.g. the effect of a govern-
ment program on the public budget through labour supply choices) characterising 
the first line of research are not considered. However, using the observed per-capita 
monetary values of each program in a dynamic perspective—comparing 2008 and 
2017—may help to internalise into the analysis the potential changes in the public 
budgets due to fiscal externalities.

The above-mentioned literature about redistribution has developed two main 
approaches for the estimation and imputation of non-cash transfers.

Firstly, their production cost is used to value them, since these products and 
services are produced and supplied outside a typical market framework and do 
not typically display a price. Alternatively, they can be valued by calculating their 
cash-equivalence, i.e. the amount that the household would have paid for similar 
services in the private market. However, this latter approach is much more data-
demanding and does not consider that public services may have characteristics that 
are extremely different from services produced and supplied by the market.

As for allocation of monetary value to the household income, this depends on 
the type of service being assessed. The actual use allocation, i.e. monetary values 
allocated to the households according to the effective consumption of the service, 
is mostly used for public services like education (including pre-primary), social 
housing and public transport (Verbist et al., 2019). However, this method is highly 
data-demanding and difficult to implement, as microdata reporting information 
about social services consumption may be rare.

The alternative method adopted in the literature, mostly for health-care services 
and long-term elderly care, is the insurance value approach as the availability of the 
services and the possibility to use them may be more important than their actual 
use. For example, for a chronically ill person it is more valuable the possibility to 
intensively access the public healthcare rather its actual consumption. Indeed, the 
actual use approach may falsely represent he/she as better off compared to a healthy 
individual. In other words, using the insurance value approach may compensate for 
bad outcomes. Furthermore, it is less data-demanding compared to the actual use 
approach.

With the insurance approach, the aggregate value of the service will be imputed 
equally between individuals who share the same characteristics (age, gender) and/or 
household structure (with children, employed, etc.). This can be thought of like the 
State paying an insurance premium that is equal for all individuals who having the 
same probability of accessing the service.

Independently of the method adopted, the literature observes in-kind services as 
positively reducing poverty and inequality. If such positive effects of in-kind benefits 
on reducing income inequality exist, the underlying hypothesis is that an expansion 
of this kind of expenditure may imply a stronger redistributive impact over time. 
Symmetrically, a contraction of such services due to financial crises may undermine 
the equalising effects of in-kind services.

Indeed, as Esping-Andersen and Myles (2011) argue, the structure of welfare 
regimes is changing and shifting from cash transfers to in-kind benefits. This is con-
firmed by looking at the evolution of cash and in-kind expenditures over GDP across 
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the EU15. Comparing the overall average cash benefits in terms of GDP in 1995 
and in 2017, there is a 0.3 percentage point increase, while in-kind expenditures 
increased by 1.3 percentage points.2

Focusing on cross-country heterogeneity in the expenditure composition, Kautto 
(2002) has complemented Esping-Andersen’s (1990) categorisation of welfare 
regimes by including in-kind services. According to his analysis, the Nordic coun-
tries (Sweden, Denmark and Finland) are characterised by high share of both cash 
transfers and in-kind services; the liberal regime is characterised by a high share of 
services, but a low share of cash transfers; the conservative regime has high levels 
of cash transfers and low levels of services; and lastly, the Southern European coun-
tries have low levels of both cash transfers and services. The relationship between 
the two variables can be clearly observed in Fig. 1.

2.1  Welfare regimes

In this section, I briefly discuss the welfare regime typology applied in the analyses, 
following the contribution made by Esping-Andersen (1990). Esping-Andersen’s 
analysis of the main cross-national and historical variations in social rights and 
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Fig. 1  Cash and in-kind benefits plot—percentage of GDP. Source: author’s own elaboration based on 
representation using Eurostat Social Expenditures Dataset. Note: The comparison between 1995 and 
2017 is intended to provide a longer-term perspective on changes in budget composition, which may not 
be detectable over a shorter time period

2 I used the Eurostat Social Expenditures Dataset (https:// ec. europa. eu/ euros tat/ web/ social- prote ction/ 
data/ datab ase). I acknowledge that net social expenditures over GDP are a better measure, but neither 
Eurostat nor SOCX OECD disentangles the net measure by functions and by type of transfer.

https://ec.europa.eu/eurostat/web/social-protection/data/database
https://ec.europa.eu/eurostat/web/social-protection/data/database
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welfare state stratification led him to group European countries into three basic 
welfare regime clusters. The liberal welfare state is characterised by means-tested 
programmes, modest universal transfers, and/or modest social-insurance plans. The 
beneficiaries of these programmes tend to be the poorest in society, but the low 
number of people entitled to them; the limited benefits of the programmes and the 
stigma associated with them often lead the beneficiaries to rely on the labour market 
to supplement or extend their incomes. The UK and Ireland are the main proponents 
of this welfare regime.

In the social-democratic welfare state, universalistic and de-commodification 
principles dominate, with the aim of overcoming the dualism between the State and 
the market, and of promoting equality of the highest standards and not just of mini-
mum needs. In this way everyone is included in the universal insurance system.

Countries in central Europe (most notably France and Germany) constitute the 
third regime, the corporatist welfare state. Here, the most important characteristic is 
the preservation of the differential status generated in the active labour force: conse-
quently, rights are tied to contributions, and hence, also to class and status. The state 
is the key actor in providing welfare policies, but the focus on the horizontal dimen-
sion of the welfare distribution limits its redistributive impact.

Ferrera (1996) extends Esping-Andersen’s contribution, adding a new welfare 
specification. Differently from the other models, in the Mediterranean welfare state, 
family and Church are the main actors that provide social support, whereas the state 
is just a residual actor. An individual’s current and previous employment status 
determines whether he or she is entitled to social security benefits. Mediterranean 
countries show a dualised labour market, where on the one hand the male breadwin-
ner is more likely to enjoy employment stability, and on the other, women, young 
people and immigrants suffer more precarious employment. Spain, Italy, Portugal 
and Greece are example of these Southern European welfare states.

2.2  Welfare types and inequality

The structural characteristics of the welfare system of a given country directly affect 
individual labour supply choices, but also the labour market institutional structure. 
Therefore, the structural differences across the welfare types are likely to influence 
both the market and disposable income distributions, generating different levels of 
redistribution.

Korpi and Palme (1998) adjusted the classification model introduced in the previ-
ous section to account for the types of social insurance programs. They found that 
countries with targeted benefits (flat-rate means-tested amounts) have higher income 
inequality, introducing the ‘paradox of redistribution’. Korpi (2000), extended the 
previous work and observe that mostly all liberal countries (USA, UK, Australia and 
Ireland) display high level of income inequality, while the Nordic countries (Swe-
den, Norway and Finland) present the lowest level of inequality. These findings have 
been confirmed more recently, with Esping-Andersen and Myles (2011) showing a 
negative correlation between social public expenditures over GDP and income ine-
quality. Similarly, Raitano (2016) and Caminada et al., (2017) find that the Nordic 
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countries are the most equal ones, while countries in the liberal regimes the most 
unequal. The validity of this classification is confirmed also when adding in-kind 
benefits (Vaalavuo, 2011).

I will use the presented (exogenous) classification to interpret the redistributive 
analysis and factor source decomposition. However, I will test how valid this clas-
sification is in explaining the relative contributions of different factors to inequality 
with a hierarchical cluster analysis (see "Appendix"—cluster analysis).

3  Data and methods

I use the European Union Statistics on Income and Living Conditions (hereafter 
EU-SILC) microdata on the EU15 countries3 (Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, 
Sweden and UK) to estimate the redistributive effects of various income sources 
across countries and over time (comparing 2008 with 2017). In this way, I can 
explore the main income sources that contribute to changes in equality levels.

Since 2008, data for the EU15 countries include all the necessary gross-income 
components, allowing me to estimate the inequality effect of each income factor.4 
Moreover, in 2017 the EU-SILC data break down social transfers not only by func-
tion (unemployment, old-age, survivors, sickness, disability, education, family 
allowances, housing allowances and social exclusion allowances), but also distin-
guish the contributory or non-contributory nature of the transfers (and whether they 
are means-tested or not). This allows to work with the same definition of income 
over time—thus avoiding comparability issues5—and to take into account the nature 
of the cash transfer (only in 2017).

Furthermore, the EU-SILC data also include a variable which imputes respond-
ents’ housing rental payments. The monetary value of the social housing service can 
therefore be directly estimated (further details in the subsequent section).

The main problem with the data has to do with its harmonisation or, specifically, 
with how to treat the negative and null income values. The EUROSTAT recommen-
dation for bottom coding is to set all negative values to zero and then bottom code at 
15% of the median equivalised disposable income. However, for the income source 
decomposition it is necessary for each income component to add up exactly to the 
total disposable household income. This means that it necessary to bottom-code 
each single income component. However, because the proportions of negative and 

3 I focus on the EU15 in order to consider the standard classification of welfare regimes, excluding post-
socialist countries that may present different structural characteristics.
4 The only limitation refers to the lack of important capital income components, like capital gains. The 
absence of such income components may underestimate the overall income inequality.
5 Formally, the EU-SILC income definition is evolving over time. The main change is between 2008 
and 2011, where pensions received through individual private plans (PY080G) are added to the defini-
tion of total disposable household income. However, the microdata include this information for all years, 
allowing us to simply add this component to the income in 2008 and obtain exactly the same definition of 
income for the two selected years.
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null incomes are very close to 0 in all countries, here all negative total disposable 
household incomes and their relative factor components will be set to zero. As for 
top-coding, here the incomes are trimmed at the top 0.5 percent.

I will rely on the Gini coefficient as my inequality measure due to its simplicity 
and common use as a summary index. Because it is very sensitive to the values at 
the extremes of the distribution and these will be trimmed, it is possible that there 
is some bias in the estimates provided below. There are no significant differences 
between the Gini coefficients obtained with the method implemented here and the 
official EUROSTAT statistics.

Furthermore, as the basis for computing any income inequality measures is total 
disposable household income, I use the assumption of income pooling—i.e. that 
household resources are equally shared by its members. Therefore, the total dispos-
able household income is adjusted to the household size using the modified OECD 
scale6 to obtain the equalised disposable income. As for the in-kind benefits, the 
current literature proposes different approaches. Smeeding et  al. (1993) assume 
no income-sharing for the services in-kind and aggregate the non-cash services at 
the household level and express it in per-capita terms. Differently, Garfinkel et al. 
(2006) argue that the standard approach is to apply the same equivalence scale to 
both cash and in-kind transfers. The underlying reason is that such simple approach 
is half-way solution between the absence of economies of scale argument—imply-
ing in-kind benefits expressed in per-capita terms—and the absence of (equal) 
income sharing within the household, which involve that in-kind benefits should be 
added to the equivalent income on individual basis. Aaberge et al. (2010) develop 
a new equivalent scale as a weighted average of scales for cash-income and in-kind 
transfers, differentiating the needs for cash and non-cash incomes. However, this 
approach requires detailed data to distinguish the heterogeneity of public expendi-
tures by individual needs. For this reason, I apply the solution proposed by Garfinkel 
et al. (2006), using the same equivalence scale for both cash and in-kind monetary 
values. As a robustness, I will replicate the analysis adding the (non-equivalised) in-
kind benefits to the equivalent income on individual basis.

3.1  Lerman and Yitzhaki Gini decomposition

As mentioned above, factor source decomposition has been extensively discussed 
in Shorrocks (1982), and its extension to the Gini coefficient is seen in Lerman and 
Yitzhaki (1985). This is the Gini decomposition that is used here to identify the 
redistributive effect of each income component, including in-kind benefits.

Lerman and Yitzhaki (1985) demonstrate that the total income inequality meas-
ured by the Gini coefficient can be decomposed in the following way:

6 This scale assigns a weight of 1 to the head of household, a weight of 0.5 to each additional adult in the 
household and a value of 0.3 to each child.
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That is, the total Gini coefficient is equal to the sum of the product of three ele-
ments for each income component k:

1. S
k
 , which is the share of the income source k on the total income.

2. G
k
 , which is the inequality index for the specific k-th source of income, in this 

case, the Gini coefficient.
3. R

k
 , which is the (rank) correlation between the k-th income source and the total 

income. A positive (negative) value means that factor k is positively (negatively) 
correlated with the total income.

Therefore, if an income source is unequally distributed (high G
k
 ) and negatively 

correlated ( R
k
< 0) with the total income, its increase might reduce income inequal-

ity. Conversely, if the k-th source is unequally distributed and also significantly and 
positively related to total income, then its increase might contribute positively to 
deepening income inequality.

The valuable aspect of the Lerman and Yitzhaki (1985) approach is that it makes 
it possible to estimate the effect on inequality caused by a marginal change in each 
income source.

For example, consider a proportional change in the household income source k 
equal to � . The partial derivative of the Gini coefficient with respect to the propor-
tional change ( � ) is:

where G is the Gini coefficient before the marginal change in the k-th source.
Therefore, the percentage change in income inequality as a consequence of a 1 

percentage point change in income source k is:

In other words, the Gini elasticity is equal to the relative contribution ( SkGkRk

G
) 

to inequality of income source k minus the share of source k in the total income. 
It should be noticed that the sum of the elasticities across all sources k is zero: 
multiplying all k household income sources by � leaves the total Gini coefficient 
unchanged. It follows that the elasticity of a given source k is interpreted ceteris 
paribus i.e. the percentage change in the Gini coefficient because of 1% increase in 
source k when all the other sources are constant. Furthermore, from Eq. 3 it emerges 
that the percentage change in the Gini coefficient will be negative if the share of the 
source k is larger than the relative contribution to income inequality. This means that 
if the source k has a relative high share, but its relative contribution to the overall 
income inequality is low (because of low correlation with the total income, R

k
 , or 

(1)G =

K
∑

k=1

S
k
G

k
R
k

(2)
�G

��
= S

k

(

G
k
R
k
− G

)

(3)
�G∕��

G
=

S
k
G

k
R
k

G
− S

k
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because of low within inequality G
k
 ), its marginal increase will reduce the overall 

Gini coefficient.
An additional property of the Lerman and Yitzhaki (1985) method is that the fol-

lowing relationship is true:

In words, the change in income inequality equals the sum of the changes in the 
contributions to income inequality of each single component k. The contribution 
can be further decomposed following Podder and Chatterjee (2002) who define the 
evolution of the Gini coefficient over time as the sum of the share effect and the 
concentration coefficient effect. The former represents the change in the Gini coef-
ficient due to changes in the shares of the different sources of income ( S

k
 ); the latter 

is the change in the inequality over time because of changes in the concentration 
coefficient ( G

k
R
k
 ). Jurkatis and Strehl (2014) propose a similar decomposition and 

argue that an increase in the concentration coefficient—due to higher rank correla-
tion and/or higher inequality of income source k—always rises the Gini coefficient. 
Differently, an increase in the share of an income source k leads to higher-income 
inequality only if this source k has a disequalising effect (concentration coefficient 
lower than the overall Gini index).7

This property will be applied in order to assess the main determinants of inequal-
ity changes between 2008 and 2017. In practical terms, to ease the discrete computa-
tion, I will take the difference in the contribution ( S

k
G

k
R
k
 ) to income inequality for 

all the k components between 2008 and 2017 and observe to what extent each source 
contributes to the evolution of the Gini coefficient over the decade.

The choice of decomposition method seems to be somewhat arbitrary (as Cami-
nada et al., 2017 claim). Here I present some theoretical justifications for my choice.

The sequential accounting approach computes the redistributive effect of each 
component step by step, while the factor decomposition is simultaneous. Therefore, 
in the former approach, the order of the income factors matters. For example, the 
unemployment benefit effect is computed by adding it to the market income or sub-
tracting it from the gross income (Caminada et  al. 2017 compute it in both ways 
and define the inequality contribution as the average of the two computations). This 
means that the choice of the factor source decomposition helps avoid the ordering 
issue.

The second—and perhaps most important—difference between the approaches 
relates to their “normative” foundations. As argued by Fuest et al. (2010), the very 
different results obtained by the sequential accounting approach and the factor 
source decomposition depend on the effects of an equally distributed lump sum. It 
reduces inequality in the sequential accounting approach, but not in the factor source 

(4)ΔGini =

K
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k
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k
)

7 In continuous time the following relation holds: Ġ =
∑
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decomposition. Indeed, Shorrocks (1982) imposed the normalisation assumption 
to find a standard decomposition technique for any inequality measure.8 Recalling 
the main elements of the income source decomposition, an equally distributed lump 
sum will have a correlation with the total income distribution ( G

k
 ) equal to zero and 

therefore a null contribution to the inequality index.
Lastly, the factor source decomposition allows us to observe the elasticity of each 

income factor: it is possible to calculate the effects of a small percentage change 
in one specific income factor on the total Gini coefficient (holding the others con-
stant). On the one hand, the calculation of such elasticities allows us to overcome 
Shorrocks’ (1982) failure to detect the inequality reduction as a consequence of a 
lump-sum transfer to all individuals in a population. On the other, elasticities are 
very relevant from a policy perspective; Paul (2004) argues that the change made to 
a given income source by a government intervention can occur only at the margins, 
and therefore the elasticities are the most relevant elements to observe.

Therefore, differently from Rani and Furrer (2016) and Fuest et al. (2010), I will 
focus primarily on estimating the elasticity of each income component.

3.2  In‑kind monetary values

To add the in-kind benefits to the total disposable household income and estimate 
their elasticities, it is necessary to determine the monetary value of the different ser-
vices under assessment.

As anticipated in Sect. 2, one way to determine the value of each service is to 
estimate its production costs, i.e. the public expenditure on the service. This is the 
main method adopted here. As for the imputation of monetary values to individuals/
households, a mixed approach is used, imputing their actual use or the insurance 
value depending on the available information.

3.2.1  Healthcare

Starting with healthcare, I use OECD data on per-capita health expenditures to 
determine the monetary value of the service. However, not all individuals receive 
the same flat monetary amount for healthcare services, since this depends on the use 
they make of those services. For this reason, I apply a combination of the insurance-
value approach and the actual-use imputation technique. Vaalavuo (2011) applies a 
similar approach and calculates age-specific health expenditures based on European 
Commission data. In her method, each age-group has its own specific per-capita 
expenditure reflecting their probability of accessing the service.

8 To better understand the “normative” foundation differences, consider the following example. If we 
add a lump sum to all households’ incomes, the sequential accounting system would detect a large over-
all inequality reduction, as expected. However, Shorrocks’ decomposition fails to detect this reduction 
because of the normalisation assumption. This assumption states that adding a constant to all households 
has zero inequality contribution because it has zero correlation to the total disposable income distribu-
tion. It is also due to this violation of the uniform addition assumption (Morduch and Sicular, 2002) that 
the Lerman-Yitzhaki elasticities are more valuable regarding the relevance of income components.
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Following the same underlying logic, I use information on the “actual use” of 
health services to predict probabilities of access to healthcare. These probabilities 
are then used to weight the per-capita expenditures. As a result, all individuals shar-
ing the same observable characteristics will have the same probability of access and, 
in turn, the same imputed monetary value for health services.

In practical terms, I start by defining a dummy measuring whether the individ-
ual accessed the health service during the year. Next, I use a logistic regression to 
estimate the probabilities of accessing the service, using age-groups, gender, educa-
tion, employment status and income-quintiles as independent variables. It should be 
noted that in this computational exercise, it is not possible to distinguish between 
public or private health services. The impossibility to consider the frequency/inten-
sity of the participation and by which type of needs is an additional drawback of this 
approach. For example, a chronically ill person may require higher access and/or 
more expensive treatment compared to a person with the same observable charac-
teristics (in terms of logistic regression covariates). However, in this approach these 
two individuals will have the same imputed monetary value without differences 
based on intensity/type of health assistance.

3.2.2  Education: pre‑primary, compulsory and tertiary

For pre-primary education I adopt the actual-use approach. The EU-SILC microdata 
reports information on whether a child is using a pre-primary educational service 
and if so, for how many hours per week. Therefore, for each country, I first com-
pute the average number of hours that each child uses the service. Next, I divide the 
total expenditure incurred by the state in pre-primary education per child receiv-
ing the service by the average number of hours of use, so as to obtain a per-hour 
cost. Finally, this per-hour cost is multiplied by the hours effectively used by each 
child within a household. The underlying assumption for this computational exercise 
is that the per-hour cost is the same across the whole of the single country under 
assessment.

Regarding compulsory education, i.e. primary and secondary education, the 
standard and easiest approach is to assume 100% attendance for those in the age 
bracket to attend compulsory school and impute the per-capita expenditure to each 
student. However, to have a more realistic estimation that adjusts for dropping out 
of school, I multiply the per-student expenditure by the official (net) enrolment rate 
obtained by the UNESCO statistics.9 I do not impute any monetary value to those in 
the compulsory secondary education (over 16s) who report that they are not enrolled 
in any school programme and are working.

The imputation of the monetary value of tertiary education relies on the same 
technique used for primary and secondary education. However, to avoid biased esti-
mates in the redistributive (or regressive) effect of higher education per household, 
I follow Vaalavuo (2011) and exclude households that consist of only university 
students. In fact, these households are temporarily classified as “poor” households, 

9 http:// data. uis. unesco. org/ Index. aspx#

http://data.uis.unesco.org/Index.aspx#


 L. Giangregorio 

1 3

made up of young people that live only with money their parents give them. Includ-
ing these student households may distort the distribution estimate, especially if the 
household is really part of another one, as it may lead to an overestimation of the 
redistributive effect (or a less regressive one). Ideally, it would have been better to 
add the value of attending tertiary education to parents’ household income, but there 
is no information to link the two households.

In this case, the heterogeneity in the distributions of single-students households 
affects the cross-country comparison. However, such distortion is likely to be sig-
nificant only for countries with the highest share of excluded single-students house-
holds. Table 2 in "Appendix" reports the share of excluded households by country. 
The Nordic countries (Denmark, Finland, Sweden) and Netherlands are those with 
the highest share ranging from 30 to 50 percent (in line with Valaavuo, 2011). As a 
robustness, I will compare the elasticities of tertiary education with and without the 
exclusion of single-tertiary students households, expecting differences only in the 
cases of Denmark, Finland, Sweden and Netherlands.

3.2.3  Social housing

Since 2007, the EU-SILC data provide a variable (HY030) with the household’s 
imputed rental income for leased properties in each country. Theoretically, this mon-
etary amount could be added (excluding interest on mortgages) to owners’ house-
hold incomes as a return on investment. The per-household monetary value of these 
imputed rents can be added to the disposable income of households living in social 
housing as the value of the social service.

In the EU-SILC dataset it is possible to observe tenant status and to distinguish 
between owners, individuals who are renting on the private market (who do not 
receive any returns in terms of imputed rent) and individuals renting from the social 
market (i.e. at a reduced rent and/or for free). Since I am interested in the mon-
etary value of social housing services, I only add the imputed rent to the disposable 
income of households renting outside the private market, i.e. from public or non-
profit institutions.

The main problem with this approach is comparability across countries and the 
stability of the estimation. As Törmalehto and Sauli (2013) note, the EU-SILC data 
do not adopt a unique technique for imputing rents, but each country implements 
its own approach. Some countries may adopt hedonic regressions with Heckman 
selection-bias correction, while others adopt a simple regression approach. Another 
problem is that countries differ in how they report the imputed rent, i.e. gross or net, 
without specifying which costs are deducted in the latter case.

In the EU-SILC user dataset, there are nine countries (AT, BE, ES, EL, FR, LU, 
PT, SE, IE) that have both gross and net imputed rents, while five countries (DK, FI, 
IT, NL, UK) only provide gross rents. One country—Germany—provides only net 
rents. Therefore, I use the gross imputed rent in order to maximise the number of 
available countries. As a consequence, Germany is excluded from the imputation. 
Denmark does not have sufficient information to identify households renting at a 
reduced price or rent-free, and hence, I also exclude it from the imputation. Finally, 
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because the Netherlands has a very high share of negative imputed rents, it is also 
excluded from the imputation.

4  Results

Before introducing the decomposition results and the respective income elasticities, 
I briefly provide a general overview of the changes in inequality between 2008 and 
2017, and of how much each country redistributes overall, by comparing the Gini 
coefficient on market income and the Gini index on disposable income.

As expected, countries belonging to the liberal and the Mediterranean welfare 
regimes are those with the highest level of the inequality, while countries in the 
social democratic regime have the lowest level of income inequality. In contrast, 
focusing on market income inequality, all coefficients fluctuate around 0.50. This 
means that the redistributive capacity of each country plays a sizeable role in deter-
mining the resulting heterogeneity in disposable income inequality. Specifically, the 
largest effect of State intervention is in Nordic countries, while the reverse is true for 
the liberal and Mediterranean countries. Countries in the central European contribu-
tory regime are in the middle.

Comparing 2008 with 2017, inequality has increased in most countries. The 
exceptions are Portugal, UK, Germany, France, Belgium and Finland. Denmark and 
Sweden, particularly, have experienced the highest increase in inequality in disposa-
ble incomes, which are now at comparable levels to those of some continental coun-
tries (Belgium and the Netherlands).

4.1  Income‑source elasticities on the original income components

To obtain an idea of the distributional effects of each income component, in this 
section I firstly present the decomposition results—specifically the income-source 
elasticities—for the last available year (2017) and then present the dynamic changes 
over time. It should be reminded that the absence of some important capital income 
components concentrated at the top of the income distribution, e.g. capital gains, is 
likely to underestimate the total income inequality and, in turn, the estimated elas-
ticities (e.g. Advani & Summers, 2020).

Figure  2 reports the estimated income-component elasticities using the dispos-
able income definition (market income, cash transfers and taxes).

As expected, the highest elasticities are observed for wages. The Gini coefficient 
increases by a range of 0.1 to 0.57 percent as a consequence of a 1% increase in 
the wage component (ceteris paribus). The highest percentage increase in the Gini 
coefficient is observed in the Nordic countries. This is explained by the fact that 
although they have a comparably unequal distribution of wages with respect to the 
other countries, the Nordic ones have a stronger positive correlation of wages with 
the total income distribution.

Conversely, the Nordic countries also have the highest equality-enhancing effect 
exerted by taxes: for a 1% increase in taxes, the average reduction in the Gini 
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coefficient in Sweden, Finland and Denmark is about 0.20%. This is explained by 
the highest share of taxes ( S

k
) and the strongest negative correlation ( R

k
 ) with total 

income, compared to other countries.
However, taxes have an equalising effect in all countries: this ranges from 0.09% 

in the Gini reduction in the UK to 0.24% in Finland.
Among the social transfers, the most interesting component is the old-age and 

survivors’ benefits. This has an equalising effect, with a negative elasticity in almost 
all countries. However, studies by Rani and Furrer (2016) and by Fuest et al. (2010) 
report that its relative contribution to inequality (i.e.  SkGkRk

G
 ) is positive in most coun-

tries. What is causing these apparently contradictory results?
Recalling the definition of elasticity as  SkGkRk

G
− S

k
 , once the share of component 

k is subtracted, it is possible to obtain a negative elasticity from a previous positive 
relative contribution.

For example, take the case of Germany. Computing the relative contribution of 
the old-age transfer turns out to be positive, which means that it positively contrib-
utes to inequality; however, for a 1% increase in this cash transfer, Germany’s Gini 
coefficient drops by about 0.15%. This is because the old-age transfer has a moder-
ate share in the total income (see Table 4 in "Appendix"), and in subtracting it from 
the positive relative contribution, the elasticity ends up being significantly negative.

All other social transfers have an inequality reduction effect which is 
more in line with the sequential accounting approach (although with a lower 

Fig. 2  Income-component elasticity. Source: author’s own calculation using EU-SILC data. Notes: the 
results ought to be interpreted as follows. For a 1% increase in a given income component k, the Gini 
coefficient will be increased (or decreased) by the % reported in the graph. Elasticities add up to 0, mean-
ing that if all components simultaneously change by 1%, the effect on the Gini coefficient will be 0
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magnitude compared to the effect of taxes), with stronger effects observed in the 
Nordic countries.

4.2  Effects of in‑kind benefits

In this section, I present the elasticities of in-kind benefits, i.e. the effects on the 
Gini coefficient of a marginal increase of 1% in each service.

The expectation is that as the share of the population that has access to the in-
kind service grows, the equalising effect of its monetary value will also increase. 
Indeed, the percentage difference in the average total disposable household income 
with and without in-kind benefits is largest in the first quintile.

However, there may be some services, specifically tertiary education, that have 
a regressive effect on inequality. This is because the significant and positive asso-
ciation between wages and education not only increases wage differentials between 
workers with different levels of education/experience (between wage inequality), but 
also the dispersion of wages among workers with the same observable characteris-
tics (within wage inequality)—see Lemieux (2006) for more details.

The impact of educational transfers on inequality is also likely to be regressive for 
another important reason: if the offspring of the wealthier classes are more likely to 
attend the university than the offspring of the working class, then the monetary value 
of this service would mostly benefit the rich, worsening overall inequality. In other 
words, the rich would be the ones benefitting the most from this in-kind service. 
The robustness test for the tertiary education reveals that the elasticities are almost 
identical with and without excluding the single-tertiary students’ households for 
almost all countries but Denmark, Finland, Sweden and Netherlands. As expected, 
excluding the single-students household in these countries implies a less equalising/
stronger disequalising effect of tertiary education (see Table 3 in "Appendix").

Figure 3 reports the elasticities computed using the extended income definition, 
i.e. adding the in-kind benefits. To highlight the comparison between cash transfers 
and in-kind, I report only the elasticities of these income components.

Excluding old-age cash transfers, healthcare and primary-secondary in-kind ben-
efits have the strongest inequality reduction effect in most countries. This is par-
ticularly true for the Mediterranean countries, where the in-kind services perform 
systematically better than cash transfers in reducing inequality. Indeed, these are the 
countries where the percentage change in average incomes, with and without mon-
etary values for health services, displays the highest change in the bottom quintiles.

Specifically, for a 1% increase in the monetary healthcare component, the Gini 
coefficient declines by between 0.02 and 0.11%, while the primary and secondary 
monetary transfers account for a variation in the Gini coefficient of between + 0.01% 
and − 0.06%.

Regarding the effect of compulsory primary and secondary education, in all 
countries except Denmark and Finland, it is redistributive. The null impact of com-
pulsory education on reducing inequality in these countries is due to the highest 
positive correlation between education benefits and total income distributions; this 
offset all the equalising effects that might have been expected, compared to all other 
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countries. This may suggest that in countries with a more compressed income dis-
tribution, in-kind benefits have a lower equalising effect. Indeed, compared to all 
other countries, Denmark and Finland display the lowest percentage change in the 
average income at the lowest quintile when adding the monetary values of primary 
and secondary education. This result seems to be coherent with the low elasticity of 
inequality to the benefits obtained from compulsory education.

In all countries, pre-primary education, tertiary education and social housing 
have a negligible share of total disposable household income—not exceeding 1% in 
any country—and therefore a minor effect on the Gini coefficient. However, this is 
not sufficient to argue that these services are not valuable in terms of policy strate-
gies. For example, investing in pre-primary education more than for other large pro-
grams like healthcare, may be beneficial for inequality reduction.10

Fig. 3  Elasticities of in-kind benefits and cash transfers. Source: author’s own calculation using EU-
SILC data. Note: The results are for 2017, but similar results were obtained for 2008. Elasticities do not 
add up to zero because all other income components—market income and taxes—are excluded from the 
graph

10 The current method is not suitable for evaluating the redistributive effects of changes in euro terms in 
one program compared to the same euro change in another program. For this purpose, a more detailed 
micro-simulation (e.g. EUROMOD) is recommended. However, as a raw exercise, I estimate the elas-
ticities adding 100 euros firstly to healthcare transfers (all other elements at their original values) and 
subsequently the same 100 euros to the pre-primary service (all other elements at their original values). 
Comparing these scenarios to the baseline model, the augmented pre-primary service displays a stronger 
increase in its equalizing power compared to the augmented healthcare values. Tables and results avail-
able upon request.
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All in all, these results confirm the equalising effects of in-kind benefits and are 
coherent with the expectation that lower amounts distributed to a small share of 
households do not significantly affect the inequality measure. Results hold when in-
kind benefits are added to the individuals in non-equivalised form.11

4.3  Decomposing the Gini coefficient changes between 2008 and 2017

Finally, I present the main determinants behind the changes in the Gini coefficient 
between 2008 and 2017 across countries, using all income components, i.e. includ-
ing in-kind benefits.12

Figure 4 displays the absolute differences between 2008 and 2017 in each compo-
nent’s contributions ( S

k
G

k
R
k
 ) to the change in the Gini coefficient over time, while 

Table 6 in "Appendix" shows the same information in table format. In other words, 
this figure helps to understand how much of the evolution of the income inequality 
is explained by the changes in the contributions of the different income sources.

Fig. 4  Determinants of changes in the Gini coefficient over time. Source: author’s own calculation, based 
on EU-SILC data. Note: countries are ordered according to the absolute change in the Gini coefficient 
(star-pointer). Positive values mean that the change is towards an increase in inequality; negative, that the 
change is towards a decrease in inequality

11 Tables are available upon request.
12 The inclusion of in-kind benefits lowers income inequality compared to the measure based on dispos-
able income.
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Independently of whether inequality increased or decreased over time, changes 
in the contribution of employee wages, taxes and cash transfers are the most impor-
tant elements in determining the evolution of income inequality between 2008 and 
2017. Given the years of financial crisis, it seems reasonable that the most important 
determinants of changes in inequality are those stemming from the labour market—
labour income—and fiscal policies (taxes and cash transfers).

To go into more detail, when the source of the increased inequality was a change 
in taxes, as in the case of the UK (or Luxembourg), the negative contribution of 
taxes to inequality in 2017 was lower than in 2008, i.e. it became less equalising. 
Conversely, in Portugal the equalising effects of taxes increased over time.

When it came from wages, the inequality stemming from the labour market 
gained even more importance. This was the case in Spain, Italy and Denmark.

Cash transfers positively contributed to the rise of inequality in all countries, 
meaning that their equalising power decreased over time. This is probably due to 
the policies of shrinking public budgets and spending cuts implemented to tackle the 
crisis. Specifically, old-age benefits were hit the most: in Spain and Italy their nega-
tive elasticities between 2008 and 2017 dropped almost by half, making them far 
less equalising (compare the elasticities in Tables 4 and 5 in "Appendix").

As for in-kind benefits, their equalising contribution to the Gini change tends to be 
relatively small, due to the minor changes in the share of in-kind benefits over GDP. 
The most relevant exception is Greece, where in-kind benefits contribute positively to 
the Gini change, i.e. they are far less equalising in 2017 compared to in 2008. This is 
reasonable since Greece experienced the harshest austerity measures with severe cuts to 
the balance and to services. As observable in Fig. 1, it is the only country with a lower 
share of both cash and in-kind expenditures over GDP in 2017 compared to 1995.

The equalising effects of in-kind benefits decreased over time—therefore point-
ing towards higher-income inequality—in Luxembourg, Finland, Netherlands and the 
UK. In Luxembourg this is explained by the contraction in per-capita health expend-
iture, which passed from 4700 euros in 2008 to 4271 in 2017, and by the regressive 
effect played by tertiary education. Similarly, in Netherlands and the UK, the share ( S

k
) 

of health expenditures decreased over time, contributing to decreased equalising power 
(share-effect). In Finland, the main source of these lower effects on equality is due to 
primary and secondary education. As mentioned in the previous section, Finland has a 
neutral/null effect due to the highest rank correlation with total income distribution ( R

k
 ), 

which increased during the decade. This implies that the effect of primary and secondary 
education limits the reduction in the Gini coefficient (concentration coefficient effect).

Therefore, it can be concluded that where per-capita monetary values of in-kind 
benefits increased over time and their contributions to the change in the Gini coef-
ficient are fairly constant, the hypothesis that in-kind benefits contribute to the 
decreasing income inequality trend is verified.

4.4  Contributory versus non‑contributory cash transfers

Based on the results in the previous section, it is possible to conclude that cash 
transfers still outperform in-kind benefits in determining (dis)equalising effects. In 
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this section, I further disentangle what type of cash transfers has the strongest equal-
ising power.

For this purpose, I compare the effects of contributory means-tested, contributory 
non-means-tested, non-contributory means tested and non-contributory non-means-
tested factors on income inequality. I do not divide the cash transfers by functions, 
but rather aggregate them by entitlement criteria, exploiting the additional informa-
tion included in the EU-SILC data starting from the year 2014. I start by distin-
guishing each social transfer by function (unemployment, old-age, survivors, sick-
ness, disability, education, family, social exclusion and housing); next, I divide the 
total amount of the transfer for each function by entitlement criteria; finally, I add 
these amounts across functions. For example, the total of the contributory means-
tested transfers equals the sum of the monetary amounts of all functions registered 
as being contributory and means-tested. Note that in some countries (Greece, Fin-
land, France, Luxembourg, Netherlands, Sweden and the UK), the contributory 
means-tested amounts are not reported, because this type of scheme is not available 
at the national level.13 Table 1 shows the elasticities for each country and entitlement 
criteria of the benefits.

Table 1  Gini elasticities of cash transfers by entitlement criteria and country. Source: author’s calculation 
based on EU-SILC data

Results refer to 2017, but the same holds for 2008; “mt” stands for means-tested

Country Contributory mt Contributory non-mt Non-contributory mt Non-contrib-
utory non-mt

Austria 0.002 − 0.093 − 0.043 − 0.062
Belgium 0.000 − 0.425 − 0.034 0.014
Germany − 0.037 − 0.189 − 0.049 0.008
Denmark − 0.045 − 0.075 − 0.374 − 0.044
Greece − 0.155 0.000
Spain − 0.019 − 0.051 − 0.053 0.000
Finland − 0.274 − 0.155 − 0.025
France − 0.083 − 0.091 − 0.015
Ireland − 0.009 − 0.070 − 0.181 − 0.035
Italy − 0.008 − 0.027 − 0.013 − 0.013
Luxembourg − 0.063 − 0.006 − 0.052
Netherlands − 0.068 − 0.108 − 0.177
Portugal − 0.004 − 0.015 − 0.024 − 0.004
Sweden − 0.253 − 0.038 − 0.083
UK − 0.119 − 0.100 − 0.034

13 EU-SILC data flag all contributory means-tested entitlement criteria that do not exist at the national 
level.
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As can be seen, contributory non-means-tested and non-contributory means-
tested cash transfers are the most effective in reducing inequality. I also observe sig-
nificant heterogeneity across countries, mostly depending on the share of each com-
ponent compared to the total income. The interaction between the non-means tested 
and contributory nature of a transfer has an especially important equalising effect in 
Belgium, Sweden and Finland, followed by Austria, Germany and France, i.e. in the 
continental regimes. On average, in these countries, a 1% increase in all contributory 
non-means tested transfers reduces the Gini coefficient by 0.192 per cent.

The Nordic countries are where cash transfers have the strongest equalising 
effects—consistently with the results of previous sections—but while in Finland 
and Sweden the largest part of the equalising effect comes from contributory non-
means-tested transfers, in Denmark it is the opposite. In fact, in Denmark a mar-
ginal increase in non-contributory means-tested transfers makes the Gini coefficient 
decrease by 0.37% (all else being equal).

These differences observed between contributory and non-contributory trans-
fers are due to elements of source decomposition (see Table 7 in "Appendix"). The 
correlation ( R

k
 ) between non-contributory means-tested transfers and total income 

is highly negative, i.e. favouring the poorest, but the shares of these transfers on 
this total income are much lower than the contributory non-means tested transfers 
in all countries. The only exception is Denmark, where the share of contributory 
non-means-tested transfers represents 9% of total income, while that of non-contrib-
utory means-tested transfers represents 13%. Given the strong negative correlation 
between the latter component and income, the resulting elasticities for Denmark are 
reasonable.

In sum, on the one hand, the low share of the non-contributory cash transfers, a 
typical consequence of their means-tested nature, prevents them from having a much 
larger equalising impact, one expected from their strong negative correlation with 
total income distribution. On the other hand, the equalising impact that contribu-
tory transfers could exert because of their higher share only materialises in countries 
where these transfers have a strong negative correlation with total income, which 
explains the apparent contrasting results between relative contribution and elastici-
ties presented in the previous sections.

5  Conclusions and discussion

This paper aims at enriching the existing literature providing new evidence about the 
redistributive impact of in-kind benefits compared to the cash-transfer structure (by 
function and entitlement criteria), and—more importantly—their contribution to the 
evolution of income inequality over time.

If efficiency and optimisation concepts constantly guide governments and poli-
cymakers’ actions, this paper tries to provide additional guidelines in terms of how 
shaping fiscal policy interventions aimed at reducing income inequality. This is very 
relevant in a context of rapidly evolving welfare systems and high budgetary pres-
sures. Indeed, from a policy perspective it would be useful to know which social 
benefits—both in terms of functions and entitlements—favour a more equal income 
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distribution so to adjust resources from an unequal to a more equal welfare program. 
Furthermore, to explore whether the increase in in-kind service expenditures over 
GDP is a valuable strategy in terms of income inequality, the analysis included the 
per-capita monetary values of healthcare, pre-primary, compulsory and tertiary edu-
cation, as well as social housing services.

For this purpose, I have adopted the Lerman and Yitzhaki (1985) Gini decompo-
sition approach focusing on the EU15 countries. More specifically, this method per-
mits to identify the factors that most contribute to increase and decrease in income 
inequality estimating the direct effects of a marginal change in specific income com-
ponents on the inequality index. Analysing the elasticities is more relevant from a 
policy perspective and has an immediate interpretation. In the same metric, the elas-
ticities display the contribution of the various income components to the reduction 
or increase in inequalities and hence facilitate governments’ decisions in favouring 
one policy or another from an equality perspective.

The results showed—in line with past research and economic theory—that wages 
are the most relevant component in shaping overall income inequality. Indeed, 
wages have the highest disequalising elasticities, ranging from a 0.1 to a 0.57 per-
cent increase in inequality for a 1% increase in the wage component (ceteris pari-
bus). Conversely, taxes play the most equalising effect, with stronger results in the 
Nordic countries where, for a marginal increase in taxes, the average reduction in 
the Gini coefficient is of about 0.20%. Cash transfers also have equalising effects 
in almost all countries, with once again stronger effects in the Nordic ones. Among 
these cash transfers, the old-age and survivors benefits contribute the most to reduc-
ing inequalities. This was to be expected, as these benefits represent, on average, 
18% of the total income in the EU15, while all other benefits do not exceed 1.4%. In 
other words, the reason for the high equalising effect of old-age and survivors trans-
fers is that they make up a relatively high share of total income.

In-kind benefits, particularly universal services such as healthcare and compul-
sory education, further contribute to a reduction in inequality, especially in coun-
tries with high levels of inequality. The strongest equalising effects of healthcare and 
compulsory education are observed in the Mediterranean countries, characterised by 
high Gini indexes and low shares of in-kind benefits over GDP. In general, these ser-
vices outperform all other cash transfers in terms of marginal contributions, while 
pre-primary and tertiary education and social housing do not display such relevant 
effects, probably due to their lower numbers and/or low share of beneficiaries rela-
tive to the whole income distribution.

To understand what the contribution of in-kind benefits is to the evolution of the 
Gini coefficient between 2008 and 2017, I decomposed the change in the Gini coeffi-
cient. This exercise reveals that changes in employee wages, taxes and cash transfers 
are the most important elements in determining the evolution of income inequality. 
Indeed, countries with increasing income inequality are characterised by higher con-
tributions made by labour income and lower relevance of taxes and cash transfers.

In-kind benefits play a minor role in explaining the changes that took place in the 
decade under assessment, but evidence from almost all countries shows that they 
contribute to reducing the Gini coefficients, confirming the hypothesis that expan-
sionary in-kind benefits are beneficial for reducing inequalities over time. The most 
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relevant exception is Greece, whose severe cuts in benefits contributed to the dis-
equalising effects of in-kind services.

Finally, I widen the comparison to consider the social transfer entitlement crite-
ria. Results show that contributory non-means tested and non-contributory means-
tested transfers are the most effective schemes for reducing inequalities. Continen-
tal countries—Austria, Belgium, Germany and France—and Finland and Sweden 
appear to rely more on contributory non-means-tested schemes. The effects of these 
schemes are stronger in Nordic countries, with Denmark being the only country with 
a strong Gini reduction due to a non-contributory means-tested scheme (0.37% for a 
1% increase in these transfers).

The main reason why contributory non-means tested transfers are more relevant 
than non-contributory ones is that they occupy a larger share of total income. If non-
contributory means-tested schemes had the same share as contributory ones—as in 
case of Denmark—they would have a stronger redistributive impact, since they are 
strongly and negatively correlated with the total income distribution, thus favouring 
the most economically disadvantaged.

All in all, it has been observed that the primary source of inequality lies in the 
labour market—and that policy interventions should be directed in that direction. 
However, it is also observed that although cash transfers still represent the lion’s 
share in redistributive capacity, the shift towards a service welfare (Fig. 1) is ben-
eficial in terms of inequality reduction in all welfare regimes—especially for the 
Mediterranean countries. These results suggest that if a government aims to reduce 
income inequality, it should take a coordinated perspective of public services and 
cash transfers, and reallocate the available resources based on the inequality reduc-
tion capacity of each program to maximise the overall redistributive capacity. For 
example, if the per-euro change in pre-primary educational services results in higher 
inequality reduction (i.e. higher negative elasticities) compared to the same euro-
change in educational cash transfers, then more resources should be allocated to pre-
primary services. This would result in a mixed welfare structure where the share of 
cash-benefits and in-kind services depends on their redistributive capacity. Indeed, 
the analysis on the main determinants of income inequality dynamics confirms the 
necessity for governments to adopt a coordinated view of taxes, cash-benefits—both 
in terms of functions and entitlements—and in-kind benefits when shaping their fis-
cal actions (Lustig, 2018).

There are some important limitations to the present work that could be addressed 
in future research. In particular, the analysis of in-kind benefits does not take into 
account the costs of accessing the services, which should be discounted. Moreover, 
differences in quality both within and between countries in the services provided 
were not considered. It is also necessary to develop service efficiency indexes in 
relation to expenditures to weight the monetary value of the quality of the service. 
More importantly, it may be necessary to discount the part of the services provided 
by the private sector, both in healthcare and in education.

Finally, some important (capital) income components like capital gains are not 
included in the income definition, resulting in an underestimation of income ine-
quality. These (important) technical aspects should be the subject of future research.
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Appendix

Cluster analysis

Within the paper I have taken as exogenous the welfare-regime definitions following 
the Esping-Andersen’s (1990) contributions. Although results seem to suggest that 
this classification is fairly appropriate, I perform a hierarchical cluster analysis to 
check whether countries fit this external definition, based on the elasticities of the 
income components and on the level of income inequality.

In the hierarchical cluster the default distance of measure is the Euclidean dis-
tance; however, there are different ways to clustering the units of analysis. In this 
case, I use the most common criteria: the Ward’s approach. It minimises the within-
cluster variance and therefore defines the groups of clusters leading to the minimum 
increase in the total within-cluster variance once merging observations.

The result is a dendrogram, which continues to link countries until all are grouped 
together. This means that the closest countries are linked firstly and more distant 
lastly—the height of the link determines the distance between countries.

I report here the resulting cluster analysis based on the elasticities and income 
inequality. All measures have been standardized (Fig. 5).

As plotted, the social-democratic countries are the most distant ones, linked as 
last ones to the other groups of countries. The first linking are the continental coun-
tries on the left-corner, although Greece seems to be closest to the continental group, 
while Spain, Italy and Portugal cluster all together as the Mediterranean regime.
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Fig. 5  Hierarchical cluster resulting dendrogram. Source: Own elaboration on EU-SILC data
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Belgium and Netherlands are the strongest exception of the traditional welfare 
regime definition: they are theoretically closer to the continental one, but here 
they are clustered with the social-democratic countries. Indeed, over-time the level 
of inequality of Belgium and Netherlands behaves more similarly to the Nordic 

Table 2  Share of excluded 
single-student households 
attending tertiary education. 
Source: Own computation on 
EU-SILC data

Country 2008 2017

Austria 0.121 0.150
Belgium 0.043 0.017
Germany 0.232 0.187
Denmark 0.568 0.389
Greece 0.231 0.149
Spain 0.012 0.011
Finland 0.348 0.344
France 0.145 0.112
Ireland 0.021 0.012
Italy 0.032 0.023
Luxembourg 0.006 0.026
Netherlands 0.319 0.341
Portugal 0.004 0.020
Sweden 0.466 0.464
UK 0.067 0.030

Table 3  Elasticities of tertiary education with and without excluding single-student households. Source: 
Own computation on EU-SILC data

2008 2017

Without exclusion With exclusion Without exclusion With exclusion

Austria 0.013 0.015 0.002 0.006
Belgium 0.013 0.014 0.008 0.009
Germany 0.005 0.008 0.001 0.005
Denmark − 0.012 0.002 − 0.029 − 0.010
Greece − 0.006 − 0.005
Spain 0.002 0.002 − 0.004 − 0.003
Finland 0.004 0.010 − 0.007 0.003
France 0.006 0.008 0.002 0.005
Ireland 0.015 0.015 − 0.010 − 0.009
Italy − 0.004 − 0.004 − 0.003 − 0.003
Luxembourg 0.028 0.028
Netherlands 0.001 0.006 − 0.018 − 0.004
Portugal 0.001 0.001 − 0.004 − 0.003
Sweden − 0.003 0.005 0.000 0.006
UK − 0.004 − 0.003 − 0.001 − 0.001
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countries. However, it is more likely that it is the increasing level of inequality in the 
Nordic countries that closes the distance with Belgium and Netherlands, rather than 
the other way round (Tables 2, 3).

Income‑source decomposition tables

See Tables 4, 5, 6 and 7.
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