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ABSTRACT

Wealth inequality assumes a central role in the debate on economic inequality. Yet, in
contrast to the literature on income distribution, the role of the household in moderating
inequality remains poorly understood. This paper argues that economies of scale to
household wealth matter crucially, offering both a methodology and empirical results to
account for household scale effects. As wealth enters individual utility directly (not at
least due to bequest motives), it is possible to test for economies of scale in components
of household wealth held for such non-consumption purposes, which may differ from
traditional consumption scale effects. Using the model of a capitalist-spirit bequest motive
to formalise the decision of allocating wealth between consumption and non-consumption
purposes, this paper is the first to offer a concept of economies of scale for wealth
rather than an ad-hoc approach. Adapting the model to accommodate household size
effects, the second contribution of this paper is to estimate wealth economies of scale
using satisfaction data from the German Socio-Economic Panel (SOEP), drawing on a
non-linear estimator to recover structural model parameters. Next, the article appraises
the implications of scale effects adjustments for the distribution of household wealth
in Germany. Overall, the findings suggest that non-consumption economies of scale
are almost perfect. Since non-consumption wealth matters primarily among the affluent
households, adjusting household wealth for size does not affect them strongly, feeding
into higher estimates of inequality. For example, the Palma ratio for Germany in 2012
increases by 17.1% once scale effects are taken into account, and the Gini index by
3%. The results do not only inform the academic literature on scale effects, and thus the
measurement of inequality and living conditions, but also provides a new perspective on
the influence of bequest (motives) on wealth inequality.
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1 Introduction
Against the background of the growing volume of private wealth relative to national income
(Piketty, 2014), the level and distribution of household wealth has pivoted to the centre
of attention, both in academics and policy-making. Yet, much in contrast to income, we
know relatively little about how wealth and its distribution relate to the welfare of those
with ownership and access to wealth. Most importantly, economies of scale, one of the
most central concepts linking household resources to individual wellbeing, remain a black
box when it comes to the measurement of wealth levels and its distribution.

Household returns to scale or economies of scale frequently appear in the analysis
of consumption and income. Consumption is a proxy for welfare. Individuals enjoy
consumption economies of scale by consuming public goods jointly in a household such
that at a given level of consumption (welfare) by each household member, household
expenditure/income needs do not increase proportionally in household size. Common
practice derives levels of household expenditure/income that equalises welfare between
individual members of households with different compositions under the assumption
that they share consumption goods equally. When comparing household income across
household types with different compositions, most applications adjust household resources
for returns to scale. On the realm of household wealth, adjustments for the number of
members are ad hoc and subject to controversy.

Maintaining the assumption that only consumption matters for wellbeing gives rise to
approaches that adjust household income and wealth in the same way, assuming imperfect
economies of scale (“consumption approach”). Accepting that wealth may matter beyond
the consumption it affords, two extreme approaches exist that make different assumptions
about the extent to which wealth is a public good within the household. The “access to
wealth approach” (Sierminska & Smeeding, 2005) assumes perfect economies of scale to
household wealth. From this perspective, additional members do not reduce the welfare
associated with access to a certain level of household wealth. Assuming that all household
members share equal access to household wealth, no adjustment for size is necessary when
comparing households with different compositions. In contrast, the “ownership approach”
(Frémeaux & Leturcq, 2020) assumes that wealth is a purely private good. Under the
equal sharing assumption, comparing wealth levels between household with different
compositions requires considering per-capita wealth. Yet, how can these approaches be
reconciled with each other?

In this paper, I develop and estimate economies of scale for wealth. In accordance with
modern wealth-in-utility approaches, wealth bestows numerous non-pecuniary benefits
on economic agents (Camerer, Loewenstein, & Prelec, 2005; Fessler & Schürz, 2018;
Gechert & Siebert, 2020). In particular, bequest motives can account for patterns of wealth
accumulation beyond what is necessary to satisfy future consumption needs. The argument
underlying the existence of returns to scale for household wealth relies on a capitalistic
spirit bequest model (Bakshi & Chen, 1996; Carroll, 1998), specifying how wealth enters
utility directly. This article uses the model to distinguish what share of household wealth
is held for consumption purposes, and how much wealth is held for other reasons (such as
bequests), summarised under the term "capitalist spirit". Thereby, the paper illustrates how
the capitalist spirit model can be employed as a measurement tool to understand household
returns to scale for wealth theoretically and estimate their magnitude empirically. The
aim of this paper is to obtain an estimate of the returns to scale only for wealth held for
purposes other than consumption, since scales for the latter are already well established
(Deaton & Muellbauer, 1980; Nelson, 1993).

The findings point towards almost perfect scale effects for wealth held for the capitalist
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spirit (non-consumption purposes). Since wealth serves consumption purposes mainly at
the lower tail of the wealth distribution, moderate returns to scale to household consumption
dominate there. However, among the affluent, high returns to scale are prevalent, since
the capitalist spirit accumulation motive is more relevant for them. Therefore, adjusting
household wealth for scale effects results in a more dispersed distribution. In line with
other studies, it turns out that not all inequality measures are equally sensitive.

Estimates of returns to scale for household wealth are important for several reasons.
Firstly, when it comes to monitoring and measuring inequality based on household wealth,
an understanding of the relationship between accumulated assets and welfare is a central
part of the analysis. Indeed, figure 6 demonstrates that households that differ in their
composition also have different levels of accumulated assets. On average, households
with two members have twice as much wealth as single households. However, households
comprising five members only have three times the amount of wealth that single households
command over. What is the best way to make welfare comparisons between the members
of different households and how should inequality estimates account for these demographic
differences between households? This paper offers a novel, theoretically founded and
empirically supported adjustment approach to tackle compositional differences between
households in wealth research. Secondly, by modelling the desire to leave bequests with
the capitalist spirit bequest motive, it also provides a complementary perspective on current
research investigating the effect of bequests on the distribution of wealth. In contrast to
other studies that look at the distributional implications of transfers directly, the paper
focuses on bequest motives and the degree to which they matter for inequality through
returns to scale for household wealth.

Figure 1. Mean gross wealth by household size for households with
one to five members.

Source: SOEP v.35, 2.5% top coding, own calculations
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This paper’s argument proceeds as follows. After a brief review of the literature
(Section 2), the paper presents an adapted model of the capitalist spirit bequest motive in
Section 3, clarifying the relationship between individual welfare and household wealth.
Subsequently, Section 4 introduces the SOEP data, before Section 5 sets out the empirical
approach. The results follow in Section 6. Next, Section 7 offers a discussion of the results
before Section 8 concludes.

2 Literature and contribution
The estimation of scale effects for wealth based on the capitalist spirit model, contributes
to several important academic debates. This section argues that the use and development
of household size adjustments is a traditionally important part of measuring inequality
and monitoring living standards more generally. However, the review of the literature also
suggests that modeling scale effects in terms of the capitalist spirit bequest motive sheds
new light on the discussion of the relationship between intergenerational transfers and
wealth inequality.

2.1 Wealth inequality and the household
Since the distribution of wealth increasingly fetches the attention of both academics and
policy makers, a question emerging naturally is how to compare wealth held by units with
important non-wealth differences – such as household size. Indeed, the need to develop
methods to adjust for household composition and –size has been highlighted and studied
(Sierminska & Smeeding, 2005). A key tool to do so are equivalence scales, expressing
the additional resources required for members of a (larger) household to attain the same
level of welfare for each member relative to a (small) reference household. On the realm of
income, adjusting household level income information for household size is a widespread
practice. Typically, authors use the OECD equivalence scale (OECD, 2018). However,
less consensus exists for deriving such equivalence relations for wealth (OECD, 2013).
To some extent, the conceptual complexity associated with the analysis of wealth makes
conceptually and empirically convincing methodologies scant. Indeed, one of the least
controversial aspects in the debate is that whether equivalence scales are applied at all
should depend on the purpose of analysis (Cowell, Nolan, Olivera, & Kerm, 2017; Cowell
& Van Kerm, 2015; Kuypers & Marx, 2018; Sierminska, Smeeding, & Allegrezza, 2013).
Therefore, a variety of different practices exist, ranging from the ownership approach to
the access to wealth perspective.

The ownership approach stipulates that all wealth is distributed among household
members (Davies, Sandstrom, Shorrocks, & Wolff, 2009), implying that no economies of
scale exist. The ownership perspective is relevant to capture the possibility of hypothetical
changes in the household structure and certain contingencies. For example, in case of
(prospective) divorces and household dissolutions, ownership matters. It follows from
this approach that larger households need proportionally more wealth relative to smaller
households such that each individual has the same level of welfare. While the per-capita
adjustment assumes equal sharing within the households, several contributions in the
tradition of the ownership approach consider individualised wealth (Frémeaux & Leturcq,
2020).

The access to wealth approach (Sierminska & Smeeding, 2005) assumes perfect returns
to scale. All household members benefit simultaneously, while the welfare that each of
them derives from the household’s wealth is not affected by other household members
doing the same. The access approach caters well to some functions of wealth, such as
prestige associated with substantial wealth. However, if wealth is considered to be a means
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to support consumption, it is unlikely that a household with multiple members is equally
well off, compared to a single household. Even though the larger household will not need
proportionally more wealth to fund consumption over a given period, the financial needs
will be much lower in the single household.

The consumption approach strikes the middle ground (Jäntti, Sierminska, & Van Kerm,
2013; OECD, 2013). On the one hand, this approach is particularly recommended for
studies that examine the distribution of wealth and income at the same time, not at least to
maintain consistency between both dimensions of wellbeing (Balestra & Tonkin, 2018;
Blossfeld, Buchholz, & Skopek, 2014; Jäntti et al., 2013; OECD, 2013). On the other hand,
in studies that consider wealth merely as a means to support consumption, little objections
against using income equivalence scales for consumption exist (ibid.). A particularly
prominent role amongst these approaches is taken by a strand of literature that investigates
asset poverty, computing the wealth needed to replace income for a given time period
(Azpitarte, 2012; Brandolini, Magri, & Smeeding, 2010). Another set of important studies
that belong in this category is research that addresses the marginal propensities to consume
out of wealth or along the wealth distribution (Fisher, Johnson, Smeeding, & Thompson,
2020; Sierminska & Takhtamanova, 2007).

In addition to conceptual challenges, the degree to which household size adjustments
fundamentally change our knowledge about wealth inequality is not always entirely clear.
While some studies demonstrate that different forms of adjustment have implications for
inequality (Burkhauser & Weathers, 2005; Sierminska & Smeeding, 2005), others argue
that those differences are rather negligible (Kuhn, Schularick, & Steins, 2020; Sierminska
& Takhtamanova, 2007). Using data from the Health and Retirement Survey (HRS),
Burkhauser and Weathers (2005) find that aggregate wealth measures are affected by
scale effect adjustments, whereas the Gini index, for example, is only marginally affected.
The changes in the Theil index are most pronounced owing to its sensitivity to the tails
of the distribution, ranging between 0.06 and 0.08. This is consistent with the findings
of Bover (2010), who notes that her decomposition approach to identifying the role of
household structure for wealth inequality makes a strong difference at the lower part of the
wealth distribution. Another widely cited study was authored by Sierminska and Smeeding
(2005). They confirm the results of Burkhauser and Weathers (2005) using the Survey of
Consumer Finances (SCF). Switching from the access to the per-capita approach, they
find that wealth inequality increases. In particular, the 90/10 ratio changes substantially,
while the Gini-increase remains moderate. Generally, a weak effect of household structure
adjustments on the Gini coefficient has been confirmed in later studies, not at least those
based on non-parametric decomposition approaches. While this may mask important
changes in specific parts of the distribution, the adjustment procedures are still substantial
enough to affect cross-country rankings (Fessler, Lindner, & Segalla, 2014).

2.2 Estimating consumption returns to scale
In addition to the wealth realm, scale effects for wealth are also of interest to the literature
concerned with household scale effects for consumption. The idea that estimates of
economies of scale recovered from satisfaction data can be decomposed into economies
of scale arising both consumption and non-consumption wealth informs a puzzle in the
literature on subjective consumption economies of scale. While estimates of economies of
scale from subjective data might be an attractive tool to estimate household needs flexibly
and without substantial data requirements, the resulting scales appear rather low when
compared to expert or expenditure scales (Biewen & Juhasz, 2017; Borah, Keldenich,
& Knabe, 2018; Borah, Knabe, & Pahlke, 2021; Buhmann, Rainwater, Schmaus, &
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Smeeding, 1988; Garner & Short, 2003; Takeda, 2010; van den Bosch, 1996). In an
informal survey Buhmann et al. (1988) find that the equivalence scale elasticity e tends to
be lower for subjective approaches, compared to other types of scales.1 Bradbury (1989)
draws similar conclusions from his survey of equivalence scales. As this paper suggests,
this might arise from non-consumption wealth economies of scale biasing estimates of
consumption economies of scale. Especially if the former are higher than the latter, a
failure to distinguish both in estimation may give rise to surprisingly high estimates of
economies of scale.

2.3 Bequests and wealth inequality
Aside from questions of measurement, the methodology developed in this paper to estimate
scale effects for wealth contributes to other major strands of literature on wealth inequality.
By drawing on the capitalist spirit motive to formalise the relationship between wealth
and welfare, this study is closely related to a number of contributions that consider the
effect of bequests on the distribution of wealth. Indeed, one interpretation of the model
is that individuals hold wealth for future consumption and for a bequest motive (or more
generally, non-consumption/capitalist spirit wealth). By estimating potentially different
scale effects for this type of bequest motive, this paper appreciates that the distribution of
bequest motives could affect household returns to scale for wealth and thus inequality once
this adjustment is taken into account.

Looking at inheritances and bequests, earlier studies find that intergenerational transfers
have an equalising effect on the overall distribution of wealth. A great deal of research
suggests that bequests, though unequally distributed as such, have an equalising effect
on the distribution of wealth (Boserup, Kopczuk, & Kreiner, 2016; Elinder, Erixson, &
Waldenström, 2018; Karagiannaki, 2017; Wolff, 2002; Wolff & Gittleman, 2014). Recent
evidence provides some qualifications to these findings. For example, employing Gini-
decompositions, Nolan, Palomino, Van Kerm, and Morelli (2021) find that the effect of
inheritances on inequality differs across countries, suggesting that a marginal increase in
transfers would lead to a more dispersed wealth distribution in France, Italy and Spain.
Nekoei and Seim (forthcoming) argue that the equalising effects only emerge in the short
run, while from a long-term perspective, the reverse effect dominates. Crawford and Hood
(2016) suggest that once pension wealth is included in the wealth definition, the equalising
effect of inheritance receipt vanishes. This paper complements that literature by outlining
not how actual bequests, but the distribution of bequest motives, affect the distribution of
wealth through household scale effects.

3 Theory
This section sets out the model underlying the argument for household returns to scale for
wealth that is used for two purposes. Firstly, it distinguishes wealth held for consumption
purposes from wealth held for non-consumption purposes. While not very specific about
the nature of accumulation motives, the key feature of the model is that wealth does
not only matter to utility because it provides consumption opportunities, but also for its
own sake. Secondly, I extend the model to feature household size effects, which gives a
neat framework to directly estimate non-consumption scale effects as a structural model
parameter. Subsequently, total scale effects for household wealth can be deduced from a
weighted average of consumption and non-consumption economies of scale. The weights

1The elasticity is an indicator measuring the economies of scale associated with consumption, ranging
between 0 (perfect scale effects) and 1 (no scale effects). When adjusting household income for size,
equivalised income is derived by dividing household income by household size to the power of e.
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reflect the extent to which a household wealth portfolio consists of wealth held for non-
consumption purposes. These weights are estimated using the model, along with the scale
effect parameter for non-consumption wealth.

The idea that household wealth serves both consumption and non-consumption pur-
poses is formalised in the capitalistic spirit model. Deciding on an allocation of lifetime
resources between consumption ct,k and savings wt+1,k (the latter yielding utility directly),
households (subscript k) face the following maximisation problem:2

max
ct

{u(ct,k);v(wt+1,k) s.t. wt+1,k = wt,k − ct,k} (1)

The formulation of the utility function follows Bakshi and Chen (1996), assuming that
consumption and wealth enter utility in a multiplicative way. Thus, the utility function
has a Cobb-Douglas form, with two exponents ρ−1 and α−1, where ρ ≥ α . The choice of
a multiplicative utility function over an additive form as in Carroll (1998), for example,
derives from its straightforward linearisation. Moreover, the wealth-argument in the
utility function is constructed in a way that a certain threshold level of wealth needs to be
reached in order for the capitalist spirit to become operative (Carroll, 1998; Francis, 2009;
Gruber, 2018; Heng-fu, 1995): The γ parameter ensures that up to a certain level of initial
wealth, individuals will always derive more utility from consuming additional resources.
In addition, a vector of variables considered to be exogenous enters the utility function.
This results in the following utility function:

Ui,k(ct,k,wt+1,k,Zi,t,k) = u(ct,k)v(wt+1,k)g(Zi,t,k)

=

(
ct,k

he
t,k

) 1
ρ
(

wt,k − ct,k

hτ
t,k

+ γ

) 1
α

exp(θZi,t,k) (2)

In this specification, consumption ct,k and initial wealth wt,k are measured on the
household level. Divided by a power function of the household size hk, only some
("equivalent") fraction of total household resources enter individual utility - an approach
analogously employed by Schwarze (2003) to estimate consumption scale effects. The
higher economies of scale are, the lower will be the parameters τ and e, suggesting that
even though household members have to share resources, it is more than the per-capita
consumption or wealth that matter for welfare.

Assuming that households choose welfare maximising levels of consumption purpose
wealth c∗t,k and non-consumption wealth w∗

t+1,h = wt,k − c∗t,k, it is possible to derive the
first order condition. Thus one obtains the following optimal level of wealth held for
consumption purposes:

c∗t,k =
α

α +ρ

(
wt,k +hτ

t,kγ
)

(3)

With a positive γ parameter, this rule implies that the share of capitalist spirit wealth
will increase in total wealth held by a household. In addition, equation 3 illustrates that
the importance of the capitalist spirit may differ across household types, depending on the
magnitude of the scale effects parameter τ . The lower the returns to scale to capitalist spirit
wealth, the higher will be the share of consumption wealth in large households compared
to small households.

2The problem can also be interpreted as an agent deciding on lifetime consumption and bequests.
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Having derived the optimal allocation between consumption and non-consumption
wealth, substitute equation 3 into equation 2 to obtain the following structural model:

U(ct,k,wt+1,k) =




α
[
wt,k +hτ

t,kγ
]

[α +ρ]he
t,k




1
ρ ([

wt,k +hτ
t,kγ

][ ρ
α +ρ

]
h−τ

t,k

) 1
α

exp(θZi,t,k) (4)

In addition to the form of the utility function, the approach outlined in this section
entails further simplifying assumptions. Firstly, it does not explicitly model inter temporal
optimisation over the entire life-cycle, following Carroll (1998). However, the vector of
observable characteristics Zi,t,k includes age, allowing to control for life-cycle effects not
explicitly modelled in this framework. Secondly, the household is assumed to allocate
wealth between consumption and non-consumption purposes in a joint decision, as the
share of wealth held by each household member si,t,k does not impact the allocation
decision since it does not feature in the first order condition for the optimum. Again,
the baseline model includes the share of household wealth that belongs to individual i in
Zi,t,k. Thus, the model allows for household members that do not own any share in the
household wealth to derive lower utility from household wealth. Thirdly, the analysis
largely abstracts from debt. The model ensures that households cannot consider debt in
their optimal decision by imposing that c∗t,k ≤ wt,k. Much like in the approach outlined by
Carroll (1998), household consumption is constrained by the level of household wealth.
Therefore:

c∗t,k = min(c∗t,k,wt,k) (5)

Yet, it is well established that debt affects wellbeing, though not necessarily in a
symmetrical way relative to wealth (Headey & Wooden, 2004). Therefore, Zi,t,k also
includes a measure of household debt. The derivation of economies of scale for total
wealth relies on the distinction between assets held for consumption purposes and wealth
held for other reasons as stipulated by the capitalist spirit model. I apply τ to the savings-
component of total household wealth w∗

t+1,h, and e to consumption c∗t,h. This gives adjusted
wealth Wt,k at the household level:

Wt,k =
w∗

t+1,h

hτ
t,k

+
c∗t,k
he

t,k
(6)

Crucially, equation 6 is a tool to adjust household level wealth information for house-
hold scale effects.

4 Data
The main data source for this endeavour is the German Socio-Economic Panel (SOEP)
(Liebig et al., 2019). Complementing comprehensive information on income, the SOEP
includes a wealth-module for selected waves (2002, 2007, 2012, 2017). In addition, the
SOEP provides a wide array of questions, not at least on the subjective well-being outcomes,
which this treatment employs for identification. Another merit of the Socio-Economic
Panel consists in its popularity among studies that capitalise on subjective information to
estimate economies of scale (Borah et al., 2018; Rapp, 2021; Schwarze, 2003). As the
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methodology employed relies on a similar idea as this literature (i.e. the use of subjective
data for equivalence scale estimation), the SOEP as a data source will provide some degree
of comparability of the results. Lastly, the SOEP provides extensive survey metadata on the
interview setting, for example, which is important for the analysis of subjective outcomes.

In order to appraise the implications of household size adjustments for inequality at
the household level in Subsection 6.3, the entire sample features in the analysis, with the
population weights employed accordingly to compile representative statistics. However,
not all observations can be used for the individual level analysis carried out to obtain
estimates of the scale effect parameter τ and α ÷ (α + ρ) in Subsections 6.1 and 6.2.
Most importantly, while 55,254 household-wave observations with valid information on
household wealth and composition exist for the years 2002, 2007, 2012 and 2017, only
95,495 individuals aged 18 years and above in 55,016 household-wave observations feature
in the analysis. The reduction in the sampling size is due to the removing of all individuals
with no or invalid information on satisfaction outcomes. Therefore, for the parameter
estimates, I will largely omit population weights, though robustness checks demonstrate
that this does not unduly affect the results.

Under certain assumptions, a linearised version of equation 4 can be estimated directly
from survey data. Assume that utility can be directly measured from satisfaction data.
An exhaustive body of literature shows that stated preferences are suitably approximating
individual utility (Frey & Stutzer, 2002). Therefore, a number of studies has employed
such data to identify structural parameters in utility functions (de Ree, Alessie, & Pradhan,
2013; Layard, Mayraz, & Nickell, 2008). More specifically, in the literature on measuring
household economies of scale, such approaches are widely used (Borah et al., 2018;
Schwarze, 2003; Van Praag & Ferrer-i-Carbonell, 2004). In a similar vein, this paper relies
on income satisfaction data to measure utility, captured by a 0-10 Likert scale which is
collapsed into a binary outcome variable.

In addition, the analysis requires data on household wealth. I use total gross household
wealth matched to individual members to be consistent with the dependent variable, which
inquires about satisfaction with household level resources. This is the sum of all household
members’ individual reported assets holdings, aggregated across asset classes. The main
part of the analysis does not differentiate between different asset classes when it comes to
measuring the relationship between wealth, household size and welfare. Yet, the results
also provide specifications where assets are decomposed into housing assets, business
wealth, tangible assets and all other assets, which are mainly financial assets. Not at least to
account for non-response for wealth items in the survey, the data producer offers multiple
imputations for the wealth variables. For this analysis, I take the average value across
all five imputations to arrive at the household wealth measure. Even though the SOEP
oversamples high-income households, there are issues with appropriately covering the
top of the wealth distribution. The extent of this underestimation is difficult to quantify,
owning to a lack of external sources such as wealth tax revenue statistics to validate the
aggregates. A comparison with other German wealth surveys suggests that the SOEP
underperforms slightly relative to the German Federal Bank’s PHF (Private Haushalte und
ihre Finanzen) survey in capturing the assets of the very affluent (Grabka & Westermeier,
2015). Given the problems with covering wealth at the top of the distribution, I drop the
top 2.5% of observations in terms of gross wealth from the individual level analysis in
order to obtain clean estimates of the model parameters. However, the robustness checks
also provide results for the full sample.

Another key variable is current household size, which is measured in the survey at the
household level and matched to individual observations. In order to ensure that measure-
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ment issues do not affect the results, further variables enter the specification as controls. In
particular, the estimation accounts for age, debt and the share of household wealth held by
the respondent. In order to explore the robustness of the results, further variables such as
gender or marital status feature in some specifications. These variables have previously
been found to either impact response behaviour with respect to subjective satisfaction
outcomes, or actual wellbeing. The sensitivity analysis also features further household
characteristics matched to individual household members, including the interview mode,
which have been shown to affect subjective measurement outcomes (Conti & Pudney,
2011). Since the SOEP follows a "mixed mode approach" for interviews (Sozialforschung,
2011), this analysis differentiates between interviews carried out in presence and in absence
of an interviewer. The first group includes the most prominent interview mode in the
sample, which is computer-assisted personal interviewing (CAPI).

Table 1 provides descriptive statistics for the key variables in the German SOEP. It
differentiates between variables measured at the household and the individual level. "Gross
wealth" refers to total assets in 1,000.-e. "Debt" is is the standardised level of household
debt. "Household size" refers to the number of household members. Age is measured in
years. Household income satisfaction data, the dependent variable, also feature in the table.
Summary statistics are provided both in terms of a 0 to 10 Likert scale and a binary scale
collapsing all income satisfaction levels below 7 into zero and all other values into 1. The
wealth share refers to the share of wealth held by each household member. Subsection 9.4
in the Appendix provides additional descriptive statistics.

Table 1. Descriptive statistics

Variable max min median mean sd

Household
Debt (std) 54 -0.46 -0.33 -0.06 0.89
Gross wealth (k) 64443.2 0 49.09 199.05 660.75
Household size (count) 12 1 2 2.57 1.37
Individual
Age (yrs) 102 17 47 48.27 17.13
Satisfaction (bi) 1 0 1 0.58 0.49
Satisfaction (Lik) 10 0 7 6.56 2.24
Wealth share (prct) 1 0 0.53 0.6 0.35

Note:
Data from SOEP 2002, 2007, 2012, 2017.

5 Estimation framework
The key parameters to be recovered from the structural model as set out in equation 4 are
ρ and α and τ . e is fixed to 0.5, which is a standard and widely used parameter to account
for economies of scale regrading consumption, also known as the square root scale (OECD,
2018). For γ , I start with a value of 750,000, which is common in the literature (Francis,
2009; Tokuoka, 2012). However, robustness checks explore the sensitivity of the results
with respect to the parameter γ .

I recover ρ , α and τ from survey data employing generalised regression models with
non-linearities in the parameters and the link function (Swihart & Lindsey, 2019). In order
to reduce the bias arising from measurement error (Attanasio & Low, 2004) and simplify

10/30



the empirical implementation, the results rely on a linearised version of equation 4. Taking
the logarithms of equation 4 yields the following specification:

log(Ui,t,k) = δ +λ log(wt,k +hτ
t,kγ)+ζ log(ht,l)+

N

∑
n=1

βn(Zt,i,k,n)+ηt,i (7)

where

λ =
1
ρ
+

1
α

and ζ =

(
e
ρ
+

τ
α

)
(−1) (8)

Each of the n variables in Zi,t,k enters the model in an additive fashion along the other
components. In addition to a set of standard control variables, the specification also features
an error term ηt,i and the intercept δ , which includes the constants remaining from the
linearisation of equation 4.

The estimator in the main specification is based on a binary logit link function to map
the nonlinear predictor of equation 4 and the control variables into the binary outcome
variable. Collapsing measures of income satisfaction from a ordered categorical variable
into binary outcomes has previously been shown to have little implications for the results
regarding the estimates of household returns to scale for income (Schwarze, 2003). There-
fore, for simplicity, this analysis rests mainly on a binary outcome variable. Yet, Section
6 also presents modifications of this choice. Most importantly, it also provides results
for a log-transformed dependent variable that is based on a numeric approximation of the
Likert-scale variable.

While the panel structure of the data may permit a longitudinal analysis, there is limited
merit of such an approach. In fact, the literature on estimating consumption scale effects
from subjective data suggests caution when employing fixed effects methodology. For
example, Borah et al. (2018) argue that restricting one’s attention only to households with
changing composition, one might underestimate true effects, leading to lower estimates.
This, so the argument goes, results from anticipation effects. Expecting a child, for instance,
respondents might change their income expectations and satisfaction already in advance.
Moreover, given the categorical (binary) nature of the dependent variable, fixed effects
estimation leads to a substantial loss of observations. To ensure consistency with the other
contributions in the literature on household scale effects based on the subjective approach,
this paper relies mainly on cross-sectional estimation. However, the paper examines the
role of expectations in the sensitivity analysis, before providing supplementary estimates
employing a fixed effects model.

Having obtained estimates for ρ , α and τ , the analysis proceeds by appraising the
implications for conventional measures of wealth inequality based on the household size
adjustments following from the economies of scale as estimated from the data. In addition
to survey weights, all implicates are taken into account to minimise the bias arising from
non-response using Rubin’s rule.

6 Results
This section starts out with the recovering of the structural model parameters as set out in
the previous section. It presents various model specifications, discussing the sensitivity of
the results. Subsequently, the estimates are used to arrive at each household’s allocation
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of wealth between consumption and non-consumption purposes. Finally, this section
examines the sensitivity of inequality indicators to scale effect adjustments in Germany.

6.1 Parameter estimates
Based on the SOEP data, table 2 presents the estimates for λ , ζ and τ , along with the
corresponding value of the term α ÷ (α +ρ). This value derives from the point estimates
of the other coefficients as set out in equation 8. Standard errors are reported in parentheses.
For each model, the underlying assumption on γ is reported in the bottom line. The first
model refers to the baseline estimates, whereas the second uses a continuous dependent
variable. In each specification, income satisfaction features as the outcome variable. Wave
fixed effects enter each specification. In addition to the reported coefficients and the wave
fixed effects, each model controls for respondent age, the standardised level of household
debt as well as the share of total household gross wealth held by the respondent. Unless
stated otherwise, all specifications in table 2 are based on a γ value of 750,000.-.

The results in the first column imply a value of 3.34 for λ , while ζ , the coefficient
on the log of household size, is estimated to -0.24. Given the relatively small standard
error, the estimate of λ is statistically significant at conventional levels. Crucially, the first
specification does not suggest that τ is different from zero. The coefficient magnitude
is -0.01. This suggests that the true value of τ is likely to range below 0.5, which is
commonly accepted to be the scale elasticity of e. Using the estimates for λ ,ζ and τ , and
exploiting prior information implying that e = 0.5, α ÷(α +ρ) can be derived. This yields
an estimate of 0.16. These results are robust to including survey weights.

The second column in table 2 summarises the results of a version of the baseline
model with a numeric dependent variable. Rather than collapsing the Likert-scale of
satisfaction scores of the dependent variable into a binary variable indicating high or
low satisfaction, this specification treats the Likert-scale response as a random variable
valued in real numbers. For the linearisation requires taking the logarithm at both sides
of equation 4, the Likert-scale outcomes are transformed using an inverse hyperbolic
sine transformation. In the case of the Likert-scale, this transformation mimicks a log
transformation with root zero. Column 2 reveals that some differences exist between
both estimation approaches. The estimate for λ is significantly lower than in the initial
specification. In contrast, ζ is somewhat higher. This gives rise to values of ρ and α
that are untypical for these parameters. As a result, α ÷ (α +ρ) does change somewhat
when compared to the baseline specification. In contrast to the previous specifications, the
estimate for τ increases marginally, ranging close to zero. Since treating the dependent
variable as a continuous and real valued random variable is not in accordance with its
actual data generating process, one should not overemphasise the conclusions drawn from
this specification.

6.2 Estimation sensitivity analysis
Table 3 provides additional specifications to explore the robustness of the results, reporting
the same statistics as table 2. To begin with, the first column in table 3 adds further
control variables to the initial specification which are known to impact survey respondents’
perception of subjective wellbeing outcomes. In particular, this refers to the respondent
gender, their marital status, as well as to the mode of data collection. To account for
the latter, an indicator variable features in the model, distinguishing interviews where an
interviewer was present from those that were carried out in the absence of an interviewer.
The latter group of interviews includes those carried out in written correspondence via
email, for example. Both λ and ζ remain almost unchanged compared to the baseline
model in column 1 of table 2, ζ now statistically significant at the five percent level. τ
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Table 2. Main results: Income Satisfaction

Coefficient Baseline Numeric dependent (ihs)

λ 3.34 0.624
(0.268)*** (0.013)***

ζ -0.24 -0.024
(0.135) (0.014)

τ -0.01 -0.019
(0.043) (0.025)

α ∗ (α +ρ)−1 0.161 0.112
γ 750k 750k

Note:
Data from SOEP 2002, 2007, 2012, 2017. Each specifi-
cation controls for year fixed effects, age, debt and the
personal wealth share. Standard errors in parentheses.
* p<0.05; ** p<0.01; *** p<0.001.

shifts further downwards towards -0.03, though the standard error remains large enough
such that the estimate is statistically indistinguishable from zero at conventional levels.

The next column presents a model that controls for the household portfolio composition.
It extends the baseline model by adding control variables for the share of household wealth
held in home equity, business wealth, and tangible assets. This constitutes the majority of
rather non-liquid assets. The estimates of λ and ζ increase in tandem, bringing ζ closer to
zero. At the same time, τ remains in proximity to its value in the baseline model close to
zero. Interestingly, the precision of the estimate increases, such that it becomes statistically
significant at the five percent level. The resulting value of α ÷ (α +ρ) is marginally lower
than the estimates resulting from the baseline model. Table 7 in the Appendix explores
the role of scale effects for household wealth of different asset classes in more detail. It
investigates the idea that rather than the capitalist spirit model, the types of assets held by
a household may provide information on accumulation motives, implying that different
returns to scale are associated with various types of assets. The results generally support
the use of the capitalist spirit model.

The third column shows the results from the full sample, removing the top coding.
Including the top 2.5% of the sample in terms of gross wealth does affect the results. The
outliers at the top drag down the estimate for τ . As a consequence, it ranges somewhat
above -0.14. While this demonstrates some sensitivity of the results to the sample selection,
it strengthens evidence against the hypothesis that the true value of τ is greater or equal to
the parameter e, summarising returns to scale from household consumption. Compared
to the baseline estimates, the absolute values of the coefficients on λ and ζ falls. In sum,
taken together, the estimate for α ÷ (α +ρ) is higher than in the baseline model by a
small margin. Therefore, the results in column three do not contradict the baseline model
findings.

Next, the column labelled "Credit constraints" controls for household credit constraints.
Being credit constrained means that households need to hold higher levels of wealth than
they would desire in absence of such constraints, since they cannot borrow to smooth
consumption. If this prevents households from consuming all wealth, even though that
would imply higher welfare, biased results could be the consequence. The specification
uses an indicator assuming unity if liquid assets fall below two months of household

13/30



Table 3. Robustness analysis
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income to measure credit constraints (Jappelli, Pischke, & Souleles, 1998). Compared to
the baseline estimates in table 2, both λ and ζ change, though overall the α ÷ (α +ρ)
value remains stable. The scale effects parameter drops to -0.1, statistically significant at
the 5%-level.

The subsequent columns explore the sensitivity of the results to variations in the γ
parameter. While in column four, the parameter ranges 250,000 above the level assumed
in the baseline specification, it is by 250,000 lower than in the baseline model in the final
column. The results suggest that λ is positively related to the underlying value of γ . This
does not hold for the ζ estimate. Crucially, in neither specification, a substantial change
in γ leads to extreme variations in the τ estimate. The latter remains robustly close to
zero for reasonable values of γ . Even so, changing γ is reflected in the resulting value
of α ÷ (α +ρ). High values for γ result in a higher share of wealth being allocated to
non-consumption purposes.

Arguably, intertemporal considerations are key to wealth accumulation. Therefore,
examining the relationship between current wealth, household composition and wellbeing
in a cross-sectional snapshot could miss important aspects of intertemporal optimisation.
For example, it could be the case that a given individual is exceedingly unsatisfied with
current household resources at a given household size, because they are expecting their
household to grow in the future. As a result, the estimates may be biased. Therefore,
table 4 reports results for a limited sample of households that never change size over the
entire two decades that are covered by the wealth modules of SOEP. Interestingly, the
results remain qualitatively in accordance with the previous estimates. In particular, the
scale effects parameter and ζ are estimated to be close to zero, though they only change
marginally in magnitude compared to the baseline estimates. At the same time α ÷ (α +ρ)
ranges below the estimates above.

The second column in table 4 explores the sensitivity of the estimates to life-cycyle
saving further. In line with arguments on the increasing importance of life-cycle saving at
the age of around 50 years onward (Carroll, 1997), I estimate the baseline specification
from 3 again, restricting the sample to individuals aged 50 and older (50 +). Compared to
column 1 of table 4, λ and ζ increase, while τ falls. Overall, the estimate of α ÷ (α +ρ)
remains almost unchanged, ranging slightly below the baseline estimate of 0.16.

A further concern may be the endogeneity of fertility decisions. It is conceivable that
only individuals that are reasonably satisfied with their income for some reason decide to
have children, or larger households more generally. Fixed effects estimation can account
for time constant, individual level factors that lead to higher income satisfaction. While
fixed effects estimation may not be suitable to recovering the structural parameters in the
presence of expectations, the previous column suggests that expectations may not play an
overly important role in the present setup. Therefore, the results of the fixed effects model
can be interpreted with some confidence. The results with fixed effects also support the
conclusions drawn from the main part of the analysis. The key difference between results
with and without fixed effects is the parameter that governs the share of consumption
wealth in total household wealth, α ÷ (α +ρ). The fixed effects estimate of this parameter
ranges significantly below the estimates reported in table 2. Yet, the scale effects estimate
remains indistinguishable from zero.

Overall, the robustness checks reveal little sensitivity of the results for τ to changes
in the model specification. Since confidence intervals generally include zero, this can be
considered as evidence in favour of the main finding: τ < e. However, the estimates for
α ÷ (α +ρ) exhibit more variation across specifications. Indeed, across all specifications,
this parameter ranges between 0.013 and 0.217.
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Table 4. Expectations

Coefficient Constant size 50 + Individual FE

λ 3.143 3.356 2.52
(0.203)*** (0.227)*** (0.324)***

ζ 0.025 0.111 0.16
(0.132) (0.15) (0.298)

τ -0.077 -0.108 -0.071
(0.05) (0.057) (0.139)

α ∗ (α +ρ)−1 0.12 0.123 0.013
γ 750k 750k 750k

Note:
Data from SOEP 2002, 2007, 2012, 2017. Each specifica-
tion controls for age, debt and the personal wealth share.
Standard errors in parentheses. * p<0.05; ** p<0.01; ***
p<0.001.

6.3 Consumption and non-consumption wealth
This section uses the parameter estimates for τ and α ÷ (α +ρ) to derive the proportion
of wealth held for consumption vis-à-vis non-consumption purposes by each household.
Importantly, the sample of households in this calculation corresponds to households where
information on wealth and household size is complete (see table 1). We take α ÷ (α +ρ)
from the main specifications in table 2 as 0.15 somewhat below the value reported in the
baseline specification. τ is taken to be zero. Combining this information with data on
gross wealth in equation 3 yields for each household k wealth held for the purpose of
consumption c∗t,k. Then, w∗

t+1,h follows.
Figure 2 illustrates the result. It shows non-consumption savings along the distribution

of gross wealth for different survey waves. The percentile grouping rests on the overall
population rank of households in the distribution, rather than on their relative wealth
rank within each household type. The y-axis refers to the share of wealth held for non-
consumption purposes. In the 2017 wave households hold all savings for consumption
purposes approximately up to the 58th percentile. This corresponds to approximately
132,000.-e in household gross wealth. As household wealth increases, the share of
non-consumption wealth approaches the ratio ρ ÷ (α +ρ).

6.4 Adjusted wealth and inequality
Following the adjustment set out by equation 6 yields Wt,k. While for single households,
Wt,k = wt,k, this is not true for households with more than one member, where it generally
holds that Wt,k < wt,k. Since the share of wealth held for consumption purposes is particu-
larly high among the less wealthy households, the adjustment has pronounced effects in
the lower parts of the distribution. In contrast, among affluent households, the adjustment
has more moderate effects. This is illustrated in figure 3. It plots adjusted wealth Wt,k
as a share of unadjusted wealth wt,k for different household sizes by unadjusted gross
wealth quintile. The adjustment for scale effects has the strongest implications among
large households – in this graph, households with five members – across the distribution.
By definition, scale effects are not operative among single households, accounting for the
straight line along the distribution in figure 3.

The asymmetric effects of adjusting for scale effects among households at different
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Figure 2. Share of non-consumption wealth (ordinate) by percentile of
household gross wealth (abscissa). Lower cutoff at percentile 20.
Shapes represent the different survey waves.

Source: SOEP v.35, own calculations, τ = 0 and α ÷ (α +ρ = 0.15)

parts of the wealth distribution gives rise to distributional effects. Yet, the effects depend
on the inequality measure by which the wealth distribution is summarised, since indicators
vary in the extent to which they place weight on different parts of the distribution. A
comparison of the influence functions of different inequality measures suggests that some
place a stronger emphasis on observations at the top of the distribution than others, for
example (Cowell & Flachaire, 2007). Therefore, the higher the influence of households at
the top regarding one inequality measure, the lower will be the impact of the scale effects
adjustment on inequality. Table 5 explores this proposition, examining the impact of the
scale effects adjustment using different indicators for all SOEP waves featuring a wealth
module. Indeed, the results show that the impact of adjusting wealth for household scale
effects depends on the inequality indicator employed.

Overall, table 5 suggests that there is some impact of the household scale effects
adjustment on the Gini coefficient. The changes seem most pronounced in earlier waves of
the SOEP, while in 2017, the effects of the adjustment are less substantial. Across waves,
the index increases by one to two percentage points. This may result from the Gini’s
relative strong emphasis on affluent households relative to the other measures. The second
pair of columns in table 5 displays the effect of adjusting for household scale effects on
distributional outcomes in terms of the Palma ratio. The ratio summarises the share of
wealth held by the top decile relative to the share of wealth held by the bottom 40%. In
contrast to the Gini-based assessment of the effect of household size adjustments, the
changes are more significant. Indeed, the Palma ratio increases by more than 15 percent
across all indicators, with a maximum increase in the 2012 wave amounting to 17.1%.
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Figure 3. Ratio of adjusted wealth Wt,k to unadjusted wealth wt,k
(ordinate) by quintile of the gross wealth distribution (ordinate).

Source: SOEP v.35, own calculations, τ = 0 and α ÷ (α +ρ = 0.15)

Table 5. Scale effects and inequality

Gini Palma

unadjusted adjusted unadjusted adjusted

2002 0.72 0.74 60.88 70.92
2007 0.72 0.74 58.07 67.25
2012 0.70 0.72 50.21 58.78
2017 0.71 0.72 62.42 71.97

Note:
Data from SOEP 2002, 2007, 2012, 2017. τ = 0,
α ∗ (α +ρ)−1 =0.15

It is noticeable that the household size adjustment proposed here differs from household
size adjustments commonly employed to adjust household income. Using the square root
scale or the OECD-scale for income adjustment, distributions tend to become more equal
(de Vos & Zaidi, 1997). Applying either of those scales to the wealth distribution has
similar effects, leading to less dispersion. Table 6 illustrates this. For example, in 2017, the
Palma ratio for household gross wealth is 62.42. Dividing by the square root of household
size yields 56.31 for the same statistic. Employing the modified OECD scale yields even
lower inequality, at a level of 55.67. Adjusting household wealth for scale effects in line
with the procedure advanced here, the adjusted distribution for 2017 has a Palma ratio
of 71.97. Despite the dramatic contrast to hitherto approaches, employing an adjustment
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procedure for wealth that differs along the distribution is sensible, since the nature of
wealth ownership changes with the rank in the distribution.

Table 6. Household size adjustment and inequality: Palma ratios

2002 2007 2012 2017

Household wealth: wt,k 60.88 58.07 50.21 62.42
Wealth scale: Wt,k 70.92 67.25 58.78 71.97
Square root scale: wt,k/h0.5 = wt,k/

√
h 53.09 51.83 45.60 56.31

OECD Scale 52.10 51.14 45.01 55.67

Note:
Data from SOEP 2002, 2007, 2012, 2017

7 Discussion
The goal of this paper is to provide estimates for the household scale effects associated
with household wealth. While the economies of scale for consumption are well established,
the capitalist spirit bequest model of wealth accumulation suggests that consumption is
only an important driver of saving at the lower tail of the distribution. For wealth held by
affluent households, this paper’s findings suggest that scale effects governing wealth held
for purposes other than consumption, such as bequests, are high. A combination of both
scale effects weighted by the share of wealth held for each purpose yields scale effects that
increase in household wealth.

Overall, the parameter estimates reported in Section 6 are realistic and consistent with
previous research. Regarding the estimates for τ , it has been noted previously that if wealth
is accumulated for the purpose of “status or power, there is little reason to adjust wealth
for household size at all” (Cowell et al., 2017, p.177) – implying τ = 0. If one interprets
the capitalist spirit as a bequest motive, there are also arguments supporting high scale
effects. For example, Kopczuk (2007) finds that bequest motives do not depend on whether
an individual has children. This is in line with the high scale effects for τ , suggesting
that a larger household does not induce the need for more wealth to be distributed among
household or family members.

Employing the model of the capitalist spirit bequest motive and estimating scale effects
for wealth, the contribution of this paper is threefold. Firstly, measuring scale effects
for wealth sheds light several issues connected to the measurement of wealth inequality.
From combining equations 3 and 6, a simple expression follows that allows to adjust
household wealth for scale effects, using only data on household wealth and composition
and plugging in the estimates for the capitalist spirit scale effect τ = 0 and for the share
α ÷ (α +ρ) = 0.15. Through the theoretical foundation provided by the structural model
involving the capitalist spirit bequest motive, this procedure has some properties previously
identified as desirable (Cowell et al., 2017; Sierminska & Smeeding, 2005). For example,
the scale effects depend on individual and household motives for wealth accumulation.
In addition, the estimation of the scale effect parameter also takes into account unequal
intra-household wealth distributions. The equivalisation procedure proposed in this paper
is useful to draw cross-national comparisons involving countries with different household
structures,3 but also to examine the change of household wealth over time. In addition, it
can inform analyses of horizontal inequality. Most naturally, this can involve comparisons

3A back-of-the-envelope calculation in Appendix 9.3 illustrates the impact of applying the wealth
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between households of different compositions, without ignoring different implications
for welfare that emerge from household returns to scale, a practice well established in
the analysis of household income. Importantly, the implications for inequality of the
adjustment advanced here contrast with those of ad-hoc approaches applied previously.
For example, dividing all household wealth by the square root of household size yields
a more equal wealth distribution, while the opposite is true of the adjustment procedure
developed in this paper.

Secondly, the high economies of scale for wealth among affluent households may shed
some light on the puzzlingly high scale effects in recent studies of consumption scale
effects that rely on subjective data. These studies are typically interested in the coefficients
on income divided by household size to the power of some scale elasticity e. However,
income can serve consumption or wealth accumulation in order to fund a bequest, for
example. As the economies of scale to the latter motive are high (τ = 0), these scale effects
can create an upward bias with estimates of consumption scale effects.

Thirdly, the paper provides a novel take on the effects of bequests on the distribution of
wealth. Focusing on bequest motives, the findings show that accounting for bequest motives
in the form of the capitalist spirit accumulation model yields a dispersion effect when
implementing household size adjustments for the wealth distribution in Germany. This
contrasts with the results from studies that look at wealth transfers directly. For example,
Nolan et al. (2021) find that wealth transfers have a dampening effect on inequality in
Germany, amongst other countries.

The analysis has some limitations. Firstly, the paper considers household composition
primarily through the lens of household size. Yet, household composition could also
be defined in terms of age. For example, one may want to distinguish households that
comprise multiple generations from those that do not.4 A second limitation is the focus
on households explicitly. Especially when it comes to studying bequest motives, family
members outside the household could matter. One option in future work to address this
issue is a robustness check where relatives that are not household members are added to
ht,k.

8 Conclusion
In sum, this paper develops a theoretical and empirical framework to estimate household
returns to scale for wealth. While much has been done to investigate consumption and scale
effects, analogous approaches for wealth are underdeveloped. Given the increasing interest
in wealth distributions and comparative studies of household wealth, the development of
tools to adjust wealth differences between households for non-wealth differences between
households is timely.

Several important findings stand out. Capitalising on a formal model stipulating
how wealth enters utility directly (through a capitalist spirit bequest motive), this article
estimates that economies of scale for wealth are almost perfect among the wealthy, and
lower among less affluent households. When used to adjust household wealth for economies
of scale in Germany, the resulting effects on inequality are diametrically opposed to the
effects that emerge if the traditional consumption adjustment is employed. The adjustment

equivalence scales estimated for Germany to other European economies. Based on data from the Household
Finance and Consumption Survey (HFCS), the analysis reveals that country rankings in terms of the wealth
Gini coefficient change substantially.

4In the Appendix 9.2, this article makes some progress in this direction by estimating the model for
households without children only, and by introducing a parameter in the model that allows τ to depend on
the number of children under 18 in the household.
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that acknowledges other functions of wealth in addition to consumption suggests that
inequality increases, once scale effects are taken into account. Traditional methods lead to
lower inequality.

Future research may investigate the sensitivity of cross-country rankings to household
size adjustments that go beyond a mere application of the methods developed for consump-
tion to wealth. It could also be a fruitful exercise to re-estimate the parameters α ÷ (α +ρ)
and τ using data from other countries, since the share of wealth used to cover consumption
needs will likely differ across countries, not at least because of different income support
schemes and other welfare state programmes.
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9 Appendix
9.1 Scale effects and portfolio composition
In addition to the results provided in table 3, this section investigates the sensitivity of the
results in view of portfolio composition further. Arguably, the types of assets held by an
agent could provide information on the underlying accumulation motives. For example,
home owners can be considered to have some housing-consumption motive, suggesting
that some, though not perfect, economies of scale may be present. Against this background,
it may not seem intuitive to adjust all wealth for perfect returns to scale, including housing
assets. Instead, one might want to test for asset-specific household size returns to scale.
Table 7 estimates returns to scale for household wealth by excluding different portfolio
components from the analysis.

Table 7. Portfolio composition

Coefficient 2017 wave Weahlth + Vehicles Durables Financial wealth

λ 3.278 3.32 3.221 4.061
(0.325)*** (0.344)*** (0.576)*** (0.577)***

ζ -0.328 -0.316 0.054 -0.352
(0.192) (0.2) (0.187) (2.772)

τ 0.029 0.021 -0.096 0.078
(0.059) (0.061) (0.073) (0.677)

α ∗ (α +ρ)−1 0.151 0.155 0.133 0.02
γ 750k 750k 750k 750k

Note:
Data from SOEP 2017. Each specification controls for age, debt and the personal
wealth share. Standard errors in parentheses. * p<0.05; ** p<0.01; *** p<0.001.

In order to fully explore this issue, the results reported here are based on data from
the 2017 wave only, because it is the only wealth survey wave of the SOEP that provides
information on the value of vehicles owned by households. This allows studying whether
the results are robust to including vehicles in the definition of household wealth. The first
column replicates the first column from table 2 using data from 2017 only. The second
column adds the value of vehicles to the measure of total gross wealth that underlies the
estimation. The third column restricts the wealth measure to vehicles and the value of the
main residence (durable goods). The final column estimates the model using only financial
wealth. Overall, the results remain relatively stable in the first three columns. In particular,
the τ estimate ranges around zero, while α ÷ (α +ρ) ranges slightly under the baseline
estimate. Notably, the ζ estimate cannot distinguished from zero statistically at the 5%
level in any of the specifications. In the final column that considers financial assets only,
the estimate of α ÷ (α +ρ) drops. The τ estimate corresponds to 0.078. The results for τ
in particular suggest that the findings of table 2 are robust across asset classes.

9.2 Household composition and children
Returns to household size may depend on the age structure within a household. For
example, the well-known OECD consumption equivalence scales specify different weights
for adults and children. When it comes to wealth, it is conceivable that households with
children drive the results that imply perfect economies of scale for household wealth. The
additional utility from having children may compensate parents for the additional financial
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needs that larger households imply. While it can be argued that this issue is addressed by
using financial satisfaction as a dependent variable rather than general satisfaction with life,
this is not the only channel through which the presence of children in the household may
affect estimates of the scale effects parameter for wealth. Another mechanism that may lead
scale effects to appear particularly high in the presence of children are intergenerational
transfers. Parents may not consider children as household members that matter for current
utility derived from wealth, since they may want to pass it on to them later in life.

To investigate whether children affect the estimates of τ , table 8 offers two additional
specifications. The first column ("no children") removes households with children aged
18 and younger from the sample. The second specification splits up the parameter τ into
different components, changing the second term of equation 7 as detailed in equation 9. In
this specification, σ refers to the utility derived from having children, that may lower the
estimates of τ .

λ log(wt,k +h
(τ−σct,k)
t,k γ) (9)

Table 8. Children

Coefficient no children children model

λ 2.781 3.353
(0.08)*** (0.307)***

ζ -0.331 -0.265
(0.072)*** (0.154)

τ -0.081 -0.012
(0.029)** (0.047)

σ -0.004
(0.002)

α ∗ (α +ρ)−1 0.344 0.025
γ 750k 750k

Note:
Data from SOEP 2002, 2007, 2012, 2017.
Each specification controls for age, debt and
the personal wealth share. Standard errors
in parentheses. * p<0.05; ** p<0.01; ***
p<0.001.

The results suggest that children do not drive the results derived above. Removing
households with children from the sample leads to an increase in the value of α ÷ (α +ρ),
while the estimate of τ falls slightly compared to the baseline results. Moreover, the
precision of the parameter estimate increases, such that the estimate becomes statistically
significant at the 1% level. The second column reports the same set of estimates along the
results for σ . In contrast to the baseline specification, α ÷ (α +ρ) appears to be relatively
low, ranging at 0.025. The estimate for τ is close to zero and statistically insignificant. The
same holds for σ , suggesting that scale effects for households that are large because of
children do not differ from those that are large because of additional adults. Therefore, the
conclusions from table 8 are qualitatively similar to the baseline results reported in table 2.
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9.3 Cross-national implications
This section explores the implications of adjusting for household size for comparative cross-
national wealth research, drawing on data of the Household Finance and Consumption
survey. The underlying wealth concept in figure 4 is similar to previous results, and to
compile comparable statistics I deduct the value of vehicles from the gross-wealth measure.
Results for the Gini coefficient are reported. Croatia and Slovakia see the most substantial
relative increases in the Palma ratio and the Gini coefficient respectively. The Palma
ratio increase in the first is approximately one third, and the Gini increase in the latter is
approximately ten percent.

Figure 4. Impact of using the household size adjustment for wealth
across countries. Across countries, the figure applies τ = 0 and
α ÷ (α +ρ) = 0.15

Source: SOEP v.35, own calculations

9.4 Descriptive statistics
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Figure 5. Graph displays average wealth for each percentile of the
wealth distribution. No data can be reported for percentiles below 20
due to zero gross wealth observations and the smoothing method (rolling
mean). Survey weights and multiple imputations are taken into account.

Source: SOEP v.35, own calculations
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Figure 6. Distribution of income satisfaction. "Other" includes item
non-response, and cases where the satisfaction question was not part of
the questionnaire. Survey weights are taken into account.

Source: SOEP v.35, own calculations
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