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This study examines the extent of public income redistribution in a Scandinavian welfare state. We con-
firm previous findings where the redistributive effect of cash transfers is larger than that of in-kind trans-
fers, indirect taxes, and collective consumption, but their difference depends substantially on common
methodological choices. First, we apply administrative data to identify actual use of in-kind transfers and
compare their redistributive effects to those from simpler allocation rules advocated in the distributional
national account literature when actual transfers are not observed. Second, we show that the use of the
insurance value (age and gender specific mean use) as an alternative allocation brings the redistributive
effect of in-kind transfers far closer to that of cash transfers. Third, we adjust for life cycle differences
and show that while in-kind transfers mainly redistribute income across age groups, redistribution from
cash transfers takes place both within and across age groups.
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1. INTRODUCTION

Rising income inequality is observed throughout the Western hemisphere, and
a natural question is whether governments can or should mitigate such rise, for
instance by redistributing income. However, merely assessing how much income is
redistributed is difficult because a large portion of public redistribution occurs in the
form of non-cash transfers and taxes which are often not observed on an individual
level.

This study combines insights from two strands of literature to shed light on the
extent of public income redistribution (see references below). We focus on family
equivalized income inequality but, inspired by the distributional national account
(DINA) literature, we include the major components of public income and expen-
ditures: direct and indirect taxes, cash transfers, in-kind transfers, and collective
consumption expenditure. In-kind transfers are defined by individual use of child-
care, schooling, education, youth social care, health care, and elder care. Indirect
taxes include, for instance, value added taxes, and collective consumption is public
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expenditures that cannot be individualized, such as expenditures on defense and
criminal justice. The context is a universal welfare state, Denmark, where public
taxes and tariffs constitutes roughly 48 percent of total gross national income, and
public consumption constitutes a third of total consumption.l

Our first contribution is that we take advantage of access to rich administrative
data, where we observe detailed in-kind transfers at the individual level and com-
pare this to two simpler allocation methods: a simple lump-sum transfer or a neutral
transfer in proportion to disposable income. These simple allocation methods have,
for instance, been advocated by the WID team who have advanced research on
DINA substantially in recent years (Alvaredo et al., 2021). Along a similar vein,
we compare the two simple allocation mechanisms when applied to indirect taxes
and collective consumption expenditure. We also compare the results for indirect
taxes to a third alternative, also advocated in Alvaredo et al. (2021), where indirect
taxes are obtained from aggregate consumption by income groups from external
survey results.

Second, following these comparisons of allocation methods, we contrast
the use of actual in-kind transfers to the use of their insurance value, which has
become customary in the literature on extended income (Aaberge et al., 2018; Euro-
stat, 2013; Figaro and Paulus, 2015). Two arguments for using the insurance value
are: (a) To avoid scenarios where expensive treatments re-rank individuals, without
considering the reduced living conditions of those in need of treatment (Aaberge
and Langeren, 2006), and (b) That providing insurance against unexpected events
is a primary rationale for universal welfare states, and such insurance value accrues
to everyone ex-ante, independently of actual use. The insurance value is typically
measured as the expenditure according to age- and gender-specific mean use which
is available for many countries.” We believe that the insurance approach is a viable
alternative to the simpler per capita or disposable income methods applied in the
DINA literature.

Our last contribution is to apply another insight from the income and wealth
inequality literature: That the distribution of income measured in a cross-section
may exacerbate income differences measured over longer time spans (e.g., Almas
and Mogstad, 2012; Atkinson, 1971; Paglin, 1975). In the current context this
implies that redistributive effects of public transfers may be exacerbated if the
transfers covary with income across the life cycle. We compare two simple age
adjustments to examine how life cycle variation alters the redistributive effects of
public cash and non-cash transfers.

The analyses are conducted on rich administrative full population Danish
data from 2008 to 2017 that include information on individual income, income
taxes, and in-kind transfers related to the individual use of childcare, schooling,
education, youth social care, health care, and elder care. For each type of public ser-
vice, we estimate average public expenditure per user at different levels of detail. The

'See https://www.statistikbanken.dk/, Table SKTRYK and NAHCI.

: See, for instance, health care spending by age and gender in OECD countries: https://stats.oecd.org
/Index.aspx?DataSetCode=EBDAG, while other expenditures can readily be combined with patterns of
use.
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redistributive effect of a transfer is measured as the percentage change in inequality
when the transfer is added to pre-transfer income.” An important backdrop
for our analysis is that inequality in family equivalized disposable income, measured
by the Gini coefficient, has increased by 40 percent in Denmark from 1994
to 2018, while inequality in pre-tax and transfer income has almost been sta-
ble during the same period (The Ministry of Finance, 2020). It is therefore
natural to ask what a more complete picture of public income redistribution
looks like.

We find that the redistributive effect of cash transfers is much larger than that
of non-cash transfers, but that their relative size depends greatly on methodological
choices: While the redistributive effect of taxes and cash transfers is as high as 3844
percent, the redistributive effect of in-kind transfers is at most 7 percent throughout
the period from 2008 to 2017 when measured by actual receipt of in-kind transfers.
In comparison, the redistributive effect of in-kind transfers allocated as lump-sums
is 11 percent, and only 2 percent when allocated in proportion to disposable income.
Neither of the simple allocation rules therefore mimics actual receipt well in the cur-
rent scenario. Adding collective consumption expenditure reduces inequality by 5
percent, whereas indirect taxes allocated per capita or by income specific consump-
tion widen inequality by up to 10 percent. Again, the redistributive effects of indirect
taxes and collective consumption are negligible when allocated in proportion to dis-
posable income.

Looking at specific types of in-kind transfers, actual receipt of in-kind transfers
related to the use of social care, health care, and elder care also widens inequalities.
Since the actual receipt of in-kind transfers do not account for the reduced living
conditions for those in higher need of these services, a common alternative is to
allocate these in-kind transfers by their insurance value (age- and gender- specific
mean expenditures). We show that this more than doubles the redistributive effect
of in-kind transfers to 15 percent. Using the insurance value for cash transfers as
well, reduces their redistributive effect to 22—24 percent, bringing the redistributive
effects of cash and in-kind transfers much closer.

The redistributive effect of actual receipt of in-kind transfers vanishes when we
adjust for age differences in disposable income, whereas it is only reduced to 2131
percent for cash transfers. This implies that in-kind transfers mainly redistribute
income across age groups, whereas redistribution from cash transfers takes place
both within and across age groups.

Sensitivity analyses show that the overall picture that cash transfers have a far
larger redistributive effect does not depend on the sequence of which transfers are
added to pre-transfer income and holds when inequality is measured with the per-
centile ratios. The use of percentile ratios reveals that redistribution from in-kind
transfers is larger in the top half of the income distribution, while the opposite is
true for cash transfers.

*The pre-transfer income concept differs in the main analyses for different types of transfers, but
we show that the sequence of transfers does not alter overall conclusions. In the summary we refer to the
redistributive effect of taxes and cash transfers as the change in the Gini coefficient when cash transfers
are added and taxes subtracted from market income, and the redistributive effect of in-kind transfers is
the change in the Gini coefficient when in-kind transfers are added to disposable income.

© 2023 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
International Association for Research in Income and Wealth.

422

85UB0| 7 SUOWILLOD) BAIEaID 3|gea i [dde auy Aq pausenoh aie sapie O ‘8sn Jo sa|ni Joj Akeiq 1 auluQ A8|IAA UO (SUO N IPLOI-pUE-SWLBIALI0D B M Ale.q 1 Bu 1 uo//Sdny) SuonIpuoD pue swis | Y1 89S *[SZ0z/2T/E0] Uo ARiqIT auluo A8 |IM ‘Yo1essay 80UsS [B100S 10 JBIusD Usited ayL — JAIA AQ LE9ZT MIOJTTTT OT/I0pAUCO A3 1M AIq 1Bl UO// SNy WOl pepeojumoq ‘2 ‘¥20g ‘T66VSLYT



Review of Income and Wealth, Series 70, Number 2, June 2024

The study adds to the literature on the redistributive effects of specific public
transfers, taxes and cash transfers in particular (Joumard et al., 2012; OECD, 2011;
Alvaredo et al., 2021; Piketty et al., 2014; Heisz and Murphy, 2016) but also to
the smaller literature on “extended income” aiming at adding the value of in-kind
transfers to personal income (Evandrou et al., 1993; Smeeding et al., 1993; Garfinkel
et al., 2006; Aaberge and Langeren, 2006; Paulus et al., 2010; Aaberge et al., 2010;
Koutsampelas and Tsakloglou, 2013; Aaberge et al., 2018; Aaberge et al., 2019;
Hérault and Jenkins, 2022), and the literature on distributional national accounts,
that has seen numerous recent advancements (O’Higgins and Ruggles, 1981; Piketty
et al., 2018; Auten and Splinter, 2019; Saez and Zucman, 2020; Bozio et al., 2018;
Alvagedo et al., 2021; Carranza et al., 2021; Blanchet et al., 2022, to mention just a
few).

2. THE PuBLIC SECTOR IN DENMARK

Our study focuses on public redistribution in Denmark, where the public sector
provides many services free of charge, that is, as in-kind transfers to its citizens. The
public sector finances the health care system, child-care, primary schooling, upper
secondary and tertiary education, as well as social support to disadvantaged groups
and elder care to disabled elderly. Thus, there are no copayments for hospitalizations
or social support, nor any tuition for higher education. Instead, access is governed
by other rules such as assessments by the general practitioners for health care, and
by social care workers for need of social support and access to education is based on
high school grade point averages. Denmark also offers a wide array of cash transfers
with a high level of generosity, targeting both students, unemployed, disabled and
the elderly. To finance services and transfers, Denmark has a high level of income
tax rates consisting of a local flat rate and a highly progressive national tax rate.
The local municipalities determine (up to some degree) both the local income tax
level and are responsible for providing child-care, schooling, social care, and elder
care, while five regions and the government are responsible for providing, respec-
tively, health care and upper secondary or tertiary education. To insure against too
large a dispersion in service levels across rich and poorer municipalities, the central
government provides a block grant to municipalities. Spending levels and local tax
rates are restricted through budget agreements, and there are financial sanctions in
case agreements are defaulted or taxes are raised beyond fixed total level.

3. METHODS

We use a standard framework for the analysis of disposable income inequality:
We focus on adults, assume an equal sharing of income per household member,
and use the modified OECD equivalence scale. For a given type of baseline

*The literature on valuation of in-kind transfers dates further back and often looks at single in-kind
transfers, e.g., Gillespie (1965); Le Grand (1978); Smeeding (1982); Moffitt (1989), and Lieber and Lock-
wood (2019).
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income, y,,, we measure the redistributive effect of a given tax or transfer, ¢, as the
relative change in inequality when the transfer is added to the baseline income
(Musgrave and Thin, 1948; Reynolds and Smolensky, 1977):

I(yy+1) =1 ()
I (vp)

Where I is a measure of inequality, so R is negative if the transfer reduces
inequality. We measure inequality by the Gini coefficient in the main part of
the analysis and contrast it to percentile ratios to provide insight on redistribu-
tive effects in the bottom and top part of the distribution. We take a pragmatic
approach and value in-kind transfers by average public expenditures on pub-
lic services and focus on different ways to allocate these expenditures across
individuals.”

Our study is closely related to the ongoing work of the team who are work-
ing on establishing distributional national account methods and have established
the world inequality database.’ Bozio et al. (2018) and Blanchet et al. (2022) find
that while a lump-sum allocation of in-kind transfers and collective consumption
produces larger redistributive effects compared to an allocation in proportion to
disposable income, the allocation rule does not affect trends in redistributive effects
in France, Europe and the US. We add to existing literature by comparing dif-
ferent types of allocations of in-kind transfers, indirect taxes, and collective con-
sumption, and by adjusting for life cycle variations. This is described further in
the following.

(D R(n) =

(1) As an outset for our analysis, we compare actual consumption of in-kind
transfers (average expenditures at various levels of aggregation described in
the Appendix S1) to the simplified allocation methods often used and recom-
mended in the DINA literature: per capita and in proportion to disposable
income (Alvaredo et al., 2021).

(2) As highlighted in the DINA literature, the traditional focus on cash transfers,
as well as the inclusion of in-kind transfers in the extended income literature,
omits a substantial part of both public incomes and expenditures. To obtain
a more complete picture of income redistribution, we include both indirect
taxes and collective consumption expenditure. While the latter may be less
important for a pure distributional perspective, they are included in DINA
analyses, and it is therefore important to know the consequences of different
allocation methods applied in different strands of literature. We compare allo-
cations of collective consumption expenditures and indirect taxes according to
the simple rules used for in-kind transfers; either as an equal lump-sum to all
adults or proportionally to disposable income. Since allocation per capita is an
individual allocation mechanism, we also allocate in proportion to individual

5Smeeding et al. (1982) is a pioneer study of the most common alternative valuation methods for
in-kind transfers.

® https:\wid.world.
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disposable income. Once allocated, we convert all incomes to equivalized
incomes to hold the unit of analysis constant. This implies that allocation in
proportion to disposable income is not neutral by construction, as it would
be using equivalized income. For indirect taxes we also compare results
to an allocation based on aggregate consumption by four overall income
groups, as also suggested in Alvaredo et al. (2021), see the Appendix Sl for
further details.

(3) As an alternative to the simple allocation methods for in-kind transfers, we
examine their redistributive effect when they are allocated across individu-
als according to the insurance approach that is often utilized in the extended
income literature (Smeeding, 1982; Smeeding et al., 1993). The argument for
the use of the insurance value is often to avoid scenarios where expensive treat-
ments re-rank individuals, without considering the reduced living conditions of
those in need of treatment (Aaberge and Langeren, 2006). Another argument
is that providing insurance against unexpected events is a primary rationale
for universal welfare states, and that such insurance value accrues to everyone
ex-ante, independently of future use. The insurance approach assigns the aver-
age expenditures of public services to different groups of users with a similar
risk of use of public services. We predict the insurance value by simple age-
and gender-specific use, which is standard in the literature for health and elder
care (Garfinkel et al., 2006; Aaberge and Langeren, 2006; Aaberge et al., 2010;
Paulus et al., 2010; Koutsampelas and Tsakloglou, 2013; Eurostat, 2013). We
have compared the age- and gender-specific predictions to a specification that
also included education, but this had no impact on the results. The insurance
approach could be a useful alternative to allocations per capita and in propor-
tion to disposable income when individual utilization is not observed, when
external information on age related consumption is available. For consistency,
we also apply the insurance value for cash transfers, since they too provide
insurance, against disability and unemployment.

(4) While the objective of cash transfers is to alleviate consequences of low
income, in-kind transfers are more often allocated according to specific needs,
irrespective of income levels. When the need for public services differs across
age groups, in-kind transfers will redistributive income across age groups. The
redistribution effect from in-kind transfers is therefore exacerbated if life cycle
variation in consumption of public services covary with life cycle variation in
income. Unfortunately, we do not observe lifetime incomes nor transfers, and
as a second-best alternative, we follow studies on income and wealth inequality
and adjust for age (Almas and Mogstad, 2012; Atkinson, 1971; Friesen and
Miller, 1983; Mookherjee and Shorrocks, 1982; Paglin, 1975; Pudney, 1993;
Wertz, 1979). We compare two age adjustments: a simple adjustment where
we subtract mean age specific income and a regression-based method based
on Almas and Mogstad (2012). The regression-based approach allows age to
be correlated with other determinants of income, and adjusts for differences
across age, net of other determinants. We control for gender, education, family
type (described by being single and the number of children), immigrant or
descendant status, and calendar year.

© 2023 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
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In addition to the methodological comparisons, we conduct two sensitivity
analyses. First, we examine whether the redistributive effects depend on the order in
which transfers are added. This has been shown to matter for direct taxes (Hérault
and Jenkins, 2022). When evaluating redistributive effects, it is customary to add
cash transfers to market income and in-kind transfers to disposable income, as we
do in most of the analyses. We show how sensitive the redistributive effects are when
each transfer is either added first or last in the sequence of all transfers. However,
like Hérault and Jenkins (2022), we argue that the natural order for cash trans-
fers and income taxes is to add them to the pre-tax or pre-benefit income, because
direct taxes are based on gross income and indirect taxes are paid from the post-tax
income. The natural order is less clear for in-kind transfers and collective con-
sumption expenditures. Second, we examine the redistributive effect with the use
of alternative inequality measures, based on ratios of the 10", the 50" and the 90t
percentile ratios, which are very common, particularly in the DINA literature. These
ratios enable us to explore the redistributive effects in the tails of the distributions,
whereas the Gini is more sensitive to changes near the mode of the income distri-
butions. For space considerations, we only consider the redistributive effects based
on actual consumption without regard to the sequence of transfers.

4. DatA

We utilize administrative register data from Statistics Denmark with full
populations and individual information on cash income and public service use. We
focus on incomes from 2008 to 2017 as we have excellent data on both cash and
in-kind transfers for this period.

Table 1 shows the key income concepts used in this study: market income,
disposable income, in-kind transfers, collective consumption expenditure and indi-
rect taxes. Disposable income is market income plus cash transfers minus income
taxes, and extended income is disposable income plus in-kind transfers. Mar-
ket income includes income from employment, self-employment, capital income
(including imputed rent from home ownership) as well as payments from private
pensions. Cash transfers include unemployment, sickness, and disability benefits;
student grants; public pensions; temporary cash transfers; and housing and child
subsidies.” Taxes include both national and local income taxes and capital taxes.
The in-kind transfers are described in short below and in detail in the Appendix S1.

4.1. In-Kind Transfers, Collective Consumption Expenditure and Indirect Taxes

In-kind transfers are non-monetary transfers related to the use of public
services, while indirect taxes include value added taxes (VAT) on consumption

"Note that both imputed rent and housing subsidies are sometimes treated as an in-kind transfer
(Evandrou et al., 1993; Smeeding et al., 1993; Paulus et al., 2010) or considered separately (Figaro and
Paulus, 2015). We decided to include imputed rent as part of both market income and disposable income,
such that our definition of disposable income follows the definition from Statistics Denmark, and the
only difference between market income and disposable income is taxes and cash transfers. See https:/
/www.dst.dk/da/Statistik/dokumentation/Times/personindkomst/dispon- 13 for more details on dispos-
able income (in Danish).
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TABLE 1
TypEs oF INCOME AND TYPE OF EXPENDITURE DATA

Expenditure
Income type Definition aggregation level
Market income Labor income and income from Individual

self-employment, capital income,
private pension, imputed rent for
house owners
+ Transfer income Public cash transfers include student Individual
grants, public- and disability
pensions (incl. early retirement),
unemployment-, sickness-, and
housing and child benefits
— Direct taxes Income taxes (national and municipal), Individual
property tax, capital tax
= Disposable income

+ Child care and schooling Public child care and elementary Municipal
schooling.

+ Education Upper secondary and tertiary education Type of education

+ Social care Preventive care, foster care, institutional Municipal

care for youth. Concact person, social
support and institutional care for
disabled or disadvantaged adults.
+ Health care Services from the public sickness Individual
insurance, in- and outpatient
hospitalizations (somatic and
psychiatric)
+ Elder care Home care in own home and in National
residential homes, rehabilitation
= Extended income

Collective consumption Public services that cannot be National
expenditures individualized, e.g. defense and
criminal justice
Indirect taxes Value added tax (VAT), property tax National or
and tariffs on energy and water. income group

Note: Further details are provided in Appendix SI.

and other tariffs, e.g., on property and energy consumption. In many countries,
neither in-kind transfers nor indirect taxes are observed on an individual level.
We do not observe indirect taxes either in the current study but take advantage
of access to administrative data with information about individual use of public
services to measure actual use of in-kind transfers. We include the following public
services: childcare, schooling, education, health care, elder care, and social care for
youth. While we know the users of each service, we do not know the individual
costs of use. The value of public in-kind transfers is therefore calculated as average
public expenditures on the services, where expenditures are averaged at different
levels of aggregation. The most detailed expenditures are found for health care,
where each type of health care use is reimbursed on an individual basis, corre-
sponding to the specific treatment given. For childcare, schooling, and youth social
care, we allocate the average annual municipal gross expenditure to each user. For
education, we measure average public expenditure per student for a given type of

© 2023 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
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TABLE 2
MEeaN Famiry EQuivaLiSED INcomEs, 20082017 (2017 Euro)

Mean Growth (2008-2017)
1. Market income 39865 9.1%
2. Transfer income 9343 13.5%
3. Direct taxes 15326 2.4%
4. Disposable income (1 +2-3) 33881 13.6%
In-kind transfers
5. Childcare and School 2484 =7.3%
6. Education 1302 -7.5%
7. Health Care 2745 12.2%
8. Elder Caret 566 45.3%
9. Youth Social Care 202 6.5%
10. In-kind transfers (5+6+7+8+9) 7299 7.0%
11. Extended income (4 + 10) 41180 12.5%
12. Collective consumption expenditure 4550 1.9%
13. Indirect taxes (method 1) 10395 -2.3%
14. Indirect taxes (method 2) 10029 7.0%
Observations per year 4,406,100

Notes: Non-users of in-kind transfers are allocated zero value. The transfers and income types
are defined in Table 1. The means are for the entire Danish adult population in 2009-2017, excluding
persons with negative disposable income. Measured in 2017 prices. Collective consumption expenditures
are from national statistics. Indirect taxes are based on consumer surveys (method 1) and national tax
statistics (method 2).

" Growth is shown from 2009 because 2008 is an outlier.

education. Expenditure on elderly care is obtained as number of hours of home-
and residential-care times average wage for staff providing the services. Further
details are found in the Appendix S1.

Annual national collective consumption expenditure is obtained from Statis-
tics Denmark while indirect taxes are obtained in two ways: Either from annual
national taxes reported by the Danish Customs and Tax Administration, or as
percentages from consumption patterns by income groups obtained from the house-
hold budget survey collected by Statistics Denmark.” Further details are found in
the Appendix S1.

4.2. Descriptive Statistics

Table 2 shows that the mean of equivalized market income across the period
from 2008 to 2017 is €40,000, and that taxes and cash transfers reduces this to a
disposable income of €34,000 (rows 1 and 4). Table 2 also shows that the value of
in-kind transfers roughly corresponds to the value of cash transfers minus taxes
(row 11), and extended income (the sum of disposable income and in-kind trans-
fers) is therefore close to the market income. The value of collective consumption
expenditure per capita is shown in row 12 and corresponds to around two-thirds
of the value of in-kind transfers, while indirect taxes correspond roughly to expen-
ditures on transfer income (and the two methods provide the same mean). By
and large, the current study includes twice the size of public expenditures and

¢ https://www.statistikbanken.dk/, Table FUOL.
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Figure 1. In-kind transfers by age, 2017.
Note: All transfers are family-equivalized.

incomes, as studies focusing only on transfer income and income taxes. The sum
of disposable income, in-kind transfers and collective consumption is € 222 bn.,
which is just short of total national consumption of €237 bn., reported by Statistics
Denmark.

Rows 5 to 9 split the in-kind transfers into different types of transfers. The
average of the in-kind transfers is highest for health care followed by childcare,
schooling, and education. The average level hides important differences across
groups as shown in Figure 1 for 2017. In-kind transfers peak three times during
the individual’s life cycle: in the 20s when participating in education, from the late
20s until the early 50s due to transfers from childcare and schooling for families
with children, and from the late 70s and onward due to a very steep increase in
elder care. These spikes occur on top of a relatively smooth increase in health care
transfers over the life cycle.

The redistributive effect of public incomes and expenditures depends on
the extent to which they are taken from or accrue groups with different levels
of pre-transfer income. Figure 2 provides a first impression of the size of the
redistributive effect by showing the mean public transfers by pre-transfer income
deciles. It shows that both taxes and cash transfers are dispersed unequally by
market income, as expected (Figure 2a), while the actual distribution of in-kind
transfers is far less distributed across deciles of disposable income (Figure 2b).
Actual in-kind transfers are more equally distributed than the allocation in pro-
portion to disposable income. Figure 2d shows similar differences between the
distribution of indirect taxes, when allocated per capita and in proportion to
disposable income. It also shows that the distribution based on consumer survey
is close to the distribution in proportion to disposable income. We quantify how
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(a) Cash transfers and direct taxes (b) In-kind transfers

400000
20,000

300000
15,000

Euro

200000
Euro
10,000

100000
5,000

0
0

1 2 3 4 5 6 7 8 9 10 T 2 3 4 5 6 7 8 9 10
[_ Cash transfers [l Direct taxes ‘_ percapita [ Prop. disp NN ACKUaI]
(c) Collective consumption expenditure (d) Indirect taxes

L

Euro
5000 10,000 15,000 20,000 25,000

Euro
2,000 4,000 6,000 8,000 10,000

0
!
0

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
|- percapita IS Prop. disp| ’_ percapita [ Prop.disp MM Cons. surveyl

Figure 2. Distribution of public taxes and transfers by market income deciles (a) and disposable
income deciles (b—d), 2017.
Notes: The first axis contains income deciles for market income in (a) and for disposable income in
(c) and (d). Collective costs are from national statistics. Indirect taxes are based on consumer surveys and
national tax statistics. Collective consumption and the sum of in-kind transfers are allocated proportion-
ally to disposable income (disp) and per capita (cap). All transfers and incomes are family-equivalized
and are described in more detail in Table 1 and the Appendix S1.

these observations matter for the redistributive effect of cash and in-kind transfers
in the following sections.

5. REsSULTS

5.1. The Redistributive Effect of Taxes and Cash Transfers

Figure 3a depicts that the Gini coefficient in market income has been increasing
slightly from 2008 to 2017 from 0.45 to 0.47, while inequality in disposable income
has increased by 16 percent from 0.26 to 0.30 over the same period.g’10

Figure 3b shows the relative difference in income inequality, before and after
taxes and cash transfers, where a larger negative number implies a greater amount
of redistribution. While inequality is reduced by 45 percent in 2008 when taxes

’The upwards shift in the Gini coefficient from 2009 to 2010 is mainly generated by a policy change
that placed a cap on employer administrated pension contribution (Ministry of Economics and the Inte-
rior 2013, p. 76). The employer administrated pension contributions are not included in pre-transfer
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(a) Inequality in in market, gross and disposable income. (b) Redistributive effects of direct taxes and cash transfers.
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Figure 3. Inequality and redistributive effects, 2008—-2017.

Notes: All incomes are family-equivalized. Panel (a) shows annual income inequality measured by
Gini coefficients. (b) shows the relative change in the Gini coefficient when adding cash transfers to mar-
ket income (black) and thereafter subtracting direct taxes (grey). (c) and (d) shows the relative change in
the Gini coefficient when adding in-kind transfers, indirect taxes and collective consumption expenditure
to disposable income.

and cash transfers are included, it is only reduced by 38 percent in 2017. The
redistributive effect of taxes and cash transfers has therefore decreased by 16
percent over this 10-year period.

It is against this backdrop, of rising inequality in disposable income and
a reduced redistributive effect of taxes and cash transfers, that we examine the
redistributive effect of public transfers more closely.

5.2. The Redistributive Effect of Public In-Kind Transfers

Figure 3c shows the redistributive effect of in-kind transfers when they are
allocated across individuals in four different ways: Actual receipt of in-kind trans-
fers, the simplified allocations based on the per capital and disposable income

income, and since large employer administrated payments were mainly paid out to high income earners,
these earners instead received a higher disposable income when the cap was introduced.
10 .. I . . . . .
Statistics Denmark reports a similar value of inequality in disposable income, www

.statistikbanken.dk, Table IFOR41. OECD reports a value of 0.26 in 2018, (https:/stats.oecd.org/Index
.aspx?DataSetCode=1DD), and Eurostat reports a value of 0.275 in 2019 (https://ec.europa.eu/eurostat

/databrowser/view/ilc_dil2/default/table?lang=en). The difference in inequality reported by Statistics
Denmark, Eurostat and OECD stems from methodological differences (Causea, Hermansen, Ruiz,
Klein, & Smidova, 2016), mainly from the inclusion of imputed rent from home ownership in the measure
used by Statistics Denmark (and therefore by us).

© 2023 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
International Association for Research in Income and Wealth.

431

85UB0| 7 SUOWILLOD) BAIEaID 3|gea i [dde auy Aq pausenoh aie sapie O ‘8sn Jo sa|ni Joj Akeiq 1 auluQ A8|IAA UO (SUO N IPLOI-pUE-SWLBIALI0D B M Ale.q 1 Bu 1 uo//Sdny) SuonIpuoD pue swis | Y1 89S *[SZ0z/2T/E0] Uo ARiqIT auluo A8 |IM ‘Yo1essay 80UsS [B100S 10 JBIusD Usited ayL — JAIA AQ LE9ZT MIOJTTTT OT/I0pAUCO A3 1M AIq 1Bl UO// SNy WOl pepeojumoq ‘2 ‘¥20g ‘T66VSLYT


http://www.statistikbanken.dk
http://www.statistikbanken.dk
https://stats.oecd.org/Index.aspx?DataSetCode=IDD
https://stats.oecd.org/Index.aspx?DataSetCode=IDD
https://ec.europa.eu/eurostat/databrowser/view/ilc_di12/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/ilc_di12/default/table?lang=en

Review of Income and Wealth, Series 70, Number 2, June 2024

suggested in the DINA literature, and the insurance approach, commonly utilized
in the extended income literature. Following the customary approach in the
extended income literature, we add in-kind transfers to disposable income, whereas
taxes and cash transfers are added to market income. We consider the sensitivity
to the sequence of transfers below. The insurance approach is utilized for health,
social, and elder care as is customary, and the insurance value is predicted from
age-and gender- specific regressions. We compared this to an age-, gender-, and
education-specific allocation, but the results were indistinguishable (see Figure A.1
in Appendix S1).

Figure 3c shows that the redistributive effect of in-kind transfer varies is at its
lowest value around 2 percent, when in-kind transfers are allocated in proportion to
disposable income, and as high as 11 percent when allocated as lump-sum transfers
per capita. The redistributive effect of actual in-kind transfers is almost exactly in
between these, varying between 6 percent to 8 percent.

Figure A.2 in the Appendix S1 shows the redistributive effect of the actual
in-kind transfers when added separately to disposable income. It shows that col-
lective consumption expenditure per capita and education transfers have the single
largest redistributive effects, followed by health care, childcare, and schooling,
while social care and elder care have a very limited redistributive effect and even
increase inequality in some years. The latter occurs because social and elder care
includes institutionalized care which is very expensive and accrue a small popula-
tion, effectively counting socially disadvantaged and sick elderly as richer because
of their disadvantages. Such results do not occur when utilizing the insurance
approach: Figure 3c shows that the redistributive effect increases substantially
when in-kind transfers related to health, social, and elder care are allocated accord-
ing to their insurance value, as is customary in the extended income literature
(their separate redistributive effects are shown in Table A.2 in Appendix S1). For
instance, while the redistributive effect of in-kind transfers is 7.8 percent in 2017
when actual consumption is applied, it is 14.6 percent when the insurance value is
used. The reason for the increase in redistributive effect is that the insurance value
spreads the expenses in proportion to age-specific use, which peaks at ages where
income is low.

We argue that when utilizing the insurance approach for some in-kind trans-
fers, it seems consistent to use it for cash transfers as well, because they too are
providing insurance against periods with unemployment and sickness. When doing
this, the redistributive effect of cash transfers decreases from 38 percent to 22
percent in 2017 and by a similar amount in 2008 (Figure A.1 in Appendix S1).
While the results do not change the fact that cash transfers have larger redistributive
effects than in-kind transfers, the difference between the effects of cash transfers and
in-kind transfers is much smaller when we use the insurance value rather than actual
consumption.

5.3. The Redistributive Effect of Indirect Tuxes and Collective Consumption
Expenditure

So far, we have disregarded a substantial part of both public expenditures
and incomes: incomes from indirect taxes and collective consumption expendi-
ture. Figure 3d shows the redistributive effects of indirect taxes and collective
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consumption expenditure, when they are allocated as lump-sum (per capita),
in proportion to disposable income and, for indirect taxes, by income specific
consumption. The redistributive effects are, naturally, small when allocating in
proportion to disposable income. When allocated as lump-sum transfers, the
redistributive effect of collective consumption expenditure varies between 4-5
percent. Indirect taxes are regressive and widen inequalities by 9-10 percent
when allocated as lump-sums, and by 4-9 percent when allocated by income
specific consumption. The underlying Gini coefficients are reported in Table A.1 in
Appendix S1.

The redistributive effect of in-kind transfers, and collective consumption
expenditure per capita corresponds, for instance, to a reduction of the Gini coeffi-
cient from 0.30 to 0.26 in 2017. While this is not unimportant, it is far less than the
reduction of cash transfers. Adding indirect taxes into the equation, raises the Gini
again to 0.29 or 0.30.

5.4. Redistribution Between and Within Age Groups

This section presents estimates of the redistributive effect that seeks to account
for the potential covariation between use of public transfers and income over
the life cycle. We do so by adjusting for age differences in pre-transfer income.
Two adjustments are used: a simple age-specific adjustment and a regression-based
adjustment that adjusts for age, net of other determinants of income: gender, family
status, immigrant status, and education. The adjustments are shown in Figure A.3
in Appendix S1. They show that while the simple adjustment completely smoothens
the age development of income (by construction), the regression-based adjustments
leave a drop in income at low and high ages. This is primarily due to lower education
levels at these ages. Table 3 shows that the age adjustments reduce the redistributive
effect from in-kind transfers from 6-8 percent to 3—5 percent, confirming that
in-kind transfers are often received at stages in life where disposable incomes are low,
and therefore redistribute a large share of income across, not within, age groups. The
age adjustment also reduces the redistributive effect for cash transfers. For instance,
the redistributive effect of cash transfers is, for instance, reduced in 2017 from
38 to 26 percent or 31 percent. Nevertheless, the redistributive effect is much larger

TABLE 3
REDISTRIBUTIVE EFFECTS WITH AGE-ADJUSTED INCOME, 2008 AND 2017

No Adjustment  Simple Age-Adjustment Regression Adjustment

2008 2017 2008 2017 2008 2017
Cash transfers and —-42.0% -37.6% -26.3% —26.4% =21.1% -30.7%
direct taxes
In-kind transfer —-6.9% =7.8% =3.2% —4.7% —4.1% -5.3%

Notes: Redistributive effects obtained as the relative change in the Gini coefficient when adding
transfers to pre-transfer income. For cash transfers, pre-transfer income is market incomes, and for
in-kind transfers, pre-transfer income is disposable income. The age adjustment adjusts pre-transfer
income by age-specific means. The regression-adjustment is based on Almés and Mogstad (2012) and
only subtracts age specific mean income, net of other determinants: gender, family type, immigrant status
and education.

© 2023 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
International Association for Research in Income and Wealth.

433

85UB0| 7 SUOWILLOD) BAIEaID 3|gea i [dde auy Aq pausenoh aie sapie O ‘8sn Jo sa|ni Joj Akeiq 1 auluQ A8|IAA UO (SUO N IPLOI-pUE-SWLBIALI0D B M Ale.q 1 Bu 1 uo//Sdny) SuonIpuoD pue swis | Y1 89S *[SZ0z/2T/E0] Uo ARiqIT auluo A8 |IM ‘Yo1essay 80UsS [B100S 10 JBIusD Usited ayL — JAIA AQ LE9ZT MIOJTTTT OT/I0pAUCO A3 1M AIq 1Bl UO// SNy WOl pepeojumoq ‘2 ‘¥20g ‘T66VSLYT



Review of Income and Wealth, Series 70, Number 2, June 2024

TABLE 4
REDISTRIBUTIVE EFFECT OF EACH TRANSFER, WHEN ADDED FIRST OR LAST

2008 2017

First Last First Last
Cash transfers -33% —45% -31% —42%
Direct taxes 10% —-5% 11% —5%
Childcare and School 3% 2% -3% 1%
Education 3% -3% -3% -3%
Health Care —6% —1% —6% —-1%
Elder Care 0% 1% 0% 0%
Youth Social Care —1% 0% 2% 1%
Collective consumption expenditure —8% -3% =7% -3%
Indirect taxes —11% 5% —-10% 4%

Notes: The relative change in Gini coefficients, when adding each transfer first to market income,
or last, once all other transfers have been added. Collective consumption expenditures are from national
statistics and allocated per capita. Indirect taxes are based on consumer surveys.

for cash transfers than for in-kind transfers even with adjustments for life-cycle
variation in income.

5.5. Sensitivity Analyses
The Sequence of Transfers

It is customary to consider the redistributive effect of cash transfers by
adding cash transfers to market income, while the redistributive effect of in-kind
transfers is considered by adding them to disposable income. Here, we consider
whether the order in which transfers are added matters. The results are presented
in Table 4 and they show that the order in which transfers are added to market
income matters for some transfers. The redistributive effects are larger for child-
care and schooling, health care, collective consumption and indirect taxes when
these transfers are added first, as opposed to last, and that the opposite is in fact
true for cash transfers and direct taxes, while it does not make a big difference
for the remaining transfers. However, as we argued in section 3, every sequence
is not natural because there is a natural pre-transfer income when it comes to
taxes, but not when it comes to in-kind transfers and collective consumption
expenditures. The main take-away therefore is that the redistributive effects of
in-kind transfers and collective consumption expenditure are partly muted when
added as the last transfer, whereas the redistributive effect of cash transfers is
far larger than that of other transfers irrespective of the order in which transfers
are added.

Choice of Inequality Measure

This section present results with the ratio of the 90th, 50th and 10th per-
centiles as alternative inequality measures. For space considerations, we only
consider the redistributive effects based on actual consumption and the most
common pre-defined sequence of transfers. Table 5 shows that the use of an
alternative inequality measure does not alter the fact that cash transfers and direct
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TABLE 5
REDISTRIBUTIVE EFFECTS WITH ALTERNATIVE INEQUALITY MEASURES

P90/P50 P50/P10
2008 2017 2008 2017
Cash transfers —11% —14% -91% -91%
Direct taxes —8% —-6% —-10% —-8%
In-kind transfers 7% —6% 1% -5%
Collective consumption—indirect taxes 3% 3% 10% 7%

Note: The redistributive effects are relative changes in the percentile ratios, when transfers are added
sequentially in the order shown from the top.

taxes have a much larger redistributive effect than other incomes and transfers.
For instance, while the P90/P50 ratio was 2.01 for market income in 2008, it was
1.64 for disposable income, 1.53 for extended income, but 1.57 after collective
consumption expenditure and indirect taxes (see Table A.3 in Appendix S1). The
reported ratio P50/P10 in Table 5 reveals that the redistributive effect of taxes
and cash transfers mainly occurs in the bottom half of the distribution (P50/P10),
whereas the redistributive effect of in-kind transfers is at least as large in the top
half of the distribution as in the bottom. Indirect taxes, on the other hand, mainly
widen inequalities at the bottom of the distribution.

6. DISCUSSION

Despite the substantial increase in disposable income inequality that has
occurred in many countries over recent decades, we know surprisingly little about
how the public sector redistributes income. Recent studies on distributional
national accounts and in-kind transfers have advanced this area of research, but
many data limitations and methodological challenges remain. We contribute to
this literature by comparing how the redistributive effect of cash and non-cash
transfers depends on the how the transfers are allocated across individuals and age
groups.

Our first analysis compares the redistributive effects of in-kind transfers,
indirect taxes, and collective consumption expenditure when they are allocated
in different ways across individuals. We find that, while none of the methods
alter the fact that cash transfers and direct taxes have the largest redistribu-
tive effect, the magnitude of redistribution differs substantially depending on
methodology.

While simple lump-sum allocations may seem as a reasonable a priori approxi-
mation in the case of services provided in a universal welfare, it produces redistribu-
tive effects of in-kind transfers that are nearly 50 percent larger when compared to
actual use. By contrast, allocations in proportion to disposable income will by con-
struction limit the amount of redistribution and therefore seems unsuitable without
strong prior evidence. The choice of allocation method is therefore not innocuous.
The overestimation of lump-sum transfers, compared to actual use, is particularly
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large for expensive services to the elderly and disadvantaged youth: Actual receipt
of in-kind transfers related to elder care and social care widen income inequali-
ties, thereby limiting the overall redistributive effect of in-kind transfers. We argue
that an ex-ante approach, based on the insurance value utilized in the extended
income literature, may be a suitable pragmatic alternative that avoids the simplistic
lump-sum allocation. We argue, however, that if the insurance principle is used for
in-kind transfers, it should also be considered cash transfers, for consistency. The
use of the insurance approach brings the redistributive effect of in-kind transfers
and cash transfers closer.

Different allocation rules may therefore produce different redistributive
effects. Another reason that the redistributive effects from different studies may
be difficult to compare is that it they are usually calculated from cross-sectional
data. Even if all persons have similar life cycle incomes and life cycle use of
public services, transfers related to the use of public services may seem highly
redistributive if the use of services coincide more with periods with low income
at some point in time or country than others. The covariation is likely to be
high in most countries for transfers related to childcare, education, and elder
care. To eliminate such life cycle variations, we use age adjustments as applied
in the income and wealth inequality literature. While the redistributive effect
of cash transfers is reduced by up to 50% when redistribution across age is
eliminated, the age-adjustment nearly wipes out the redistributive effects of
in-kind transfers (measured by actual consumption). This shows that, in the
current study, in-kind transfers almost exclusively redistribute income across
rather than within age groups, while cash transfers redistribute a large amount
of income both within and across age groups, in accordance with their different
purposes.

The literature on public income redistribution is too vast and heterogeneous
to summarize, but a few comparisons to previous studies seems valuable. First,
the reduction in redistributive effects of cash transfers and direct taxes over time
that we observe has also occurred in other OECD countries, including the Nordic
countries (Causea and Hermansen, 2018; Pareliussen et al., 2018), and has been
shown to contribute to rising disposable income inequality net of demographic
change (The Ministry of Finance, 2020). Yet, it at odds with the recent compar-
isons between the US and Europe, where pre-tax income inequality is seems to be
the primary reason for different developments in pre- and post-tax income inequal-
ity (Bozio et al. 2020, Blanchet et al., 2022). Second, the redistributive effect that
is obtained from the insurance value of in-kind transfers corresponds roughly to
findings from previous studies for Denmark for earlier years (Aaberge et al., 2018;
Eurostat, 2013). That said, the results may clearly depend on the context. We may
expect that the redistributive effects of in-kind transfers are small in a universal
welfare state with limited co-payments and limited means testing. The findings in
Garfinkel et al. (2006) point in this direction: Differences in inequality among 10
Western countries are reduced once in-kind transfers are accounted for. They argue
that this is because countries such as the US, Canada and Australia spend relatively
more on in-kind transfers than on cash transfers, and spending is more progres-
sive because of means-testing and because in-kind transfers are less financed by
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indirect taxes than in European countries. However, other cross-country compar-
isons do not point towards systematic differences in redistributive effects of in-kind
transfers across nations but, if anything, tend to find that in-kind transfers have a
similar absolute effect on inequality, implying that relative redistributive effects are
larger in countries that are more equal prior to in-kind transfers (Paulus et al., 2010;
Eurostat, 2013; Aaberge et al., 2018).

A few caveats and limitations should be stressed. It is important to stress
that the analyses are purely descriptive, as are most other studies of income
inequality. An important limitation is that even though the current study has
access to detailed data on actual use of public services delivered in-kind, we only
measure local average expenditures for several public services, and more detail
could be added, for instance in the form of costs for children or the elderly with
special needs. Finally, we apply simple estimates of insurance values. Both the
insurance and the actual consumption value likely do not capture the value placed
on public services. Future research is encouraged to elaborate analyses along
these lines.

We make no claim that there is one correct method to examine redistributive
effects of public incomes and expenditures, but that different methods have their
own merits, describing for instance, actual use of transfers ex-post of redistri-
bution, or ex-ante of redistribution by the insurance value, and with or without
life cycle adjustments. The different results stress the need for an explicit dis-
cussion of the aim of the analyses and a choice of methodology that reflect
this aim.
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