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Abstract

We study the effect of real versus nominal income on life satisfaction. According to standard
economic theory real income, i.e., nominal income adjusted for purchasing power, should be
the relevant source of life satisfaction. Previous work, however, has only studied the impact of
nominal income. We use a novel data set comprising about 7 million data points that are used
to construct a price level for each of the almost 400 administrative districts in Germany. We
estimate a fixed effects model that controls for individual and local heterogeneity other than
the price level. Our results show that higher price levels significantly reduce life satisfaction
for individuals in the four lowest deciles of the income distribution. Furthermore, our findings
suggest that people do not perceive money as neutral: the loss in life satisfaction caused by a
higher price level is much larger than the gain in life satisfaction induced by a corresponding
increase in nominal income. Our results provide an argument in favor of regional indexation

of government transfer payments such as social welfare benefits.
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1 Introduction

Among the determinants of life satisfaction, income is of fundamental interest and importance
to economists. Consequently, studies on the effect of income on life satisfaction are abundant.
They range from cross-country studies on the relationship between gross national product and
average reported life satisfaction to analyses of the effect of individual income on individual life
satisfaction. For survey articles see, e.g., Oswald (1997), Frey and Stutzer (2002), Di Tella and
MacCulloch (2006), Clark, Frijters and Shields (2008), Dolan, Peasgood and White (2008), and
Stutzer and Frey (2010).! Lacking adequate data on purchasing power, all research on individual
life satisfaction conducted so far has used nominal income as explanatory variable. According to
microeconomic theory, however, individuals derive utility from consumption of goods that they
can afford with their income. Life satisfaction is often considered as a proxy for utility. Hence,
real income, i.e., nominal income adjusted for purchasing power, is the appropriate variable to
measure the effect of income on life satisfaction.

To take a step towards closing this gap, this paper studies whether differences in local price
levels have an effect on individual satisfaction with life once we control for nominal income and
local heterogeneity.? To this end, we match two sources of data: the first is a novel and very com-
prehensive data set on local price levels in Germany, a price index covering each of Germany’s
393 administrative districts. The price index reveals substantial price differences within Germany
(up to 37%) and is, to our knowledge, unique at such a disaggregated level. Information used to
construct the price index comprises more than 7 million data points. Investigating the effect of
prices on satisfaction with life is only possible with the very detailed price information at hand.
Information on prices at a more aggregate administrative level (i.e., federal states) would not be
sufficient. For example, both the cheapest and the most expensive German district lie in the
same federal state. We match the price index data and data from the German Socio-Economic
Panel Study (SOEP) that include a question on individual life satisfaction, a wide range of control
variables, and district identifiers. The SOEP is a household panel survey which is representative

of the German population. About 22,000 individuals in about 12,000 households participate each

'Besides studying absolute income, the role of relative income (e.g., Clark and Oswald (1996), Luttmer (2005),
Ferrer-i Carbonell (2005), Fliessbach et al. (2007)) and aspiration income (e.g., Stutzer (2004)) for individual life

satisfaction has been explored.
We adjust nominal income for inflation, i.e., variation of prices over time. In contrast, local price levels capture

variation of prices over districts at a given point in time.



year. To explain life satisfaction, we use an individual fixed effects regression approach. Addition-
ally, we include district dummies that capture district heterogeneity other than the price level.

Our first main finding is that there is a ‘purchasing power effect’: for a given nominal income,
a higher price level reduces satisfaction with life. While the purchasing power effect is present in
the population as a whole, it is statistically significant only for the 40% poorest individuals in our
sample. The effect sizes are substantial: consider an individual at the 25% income quantile with
a given nominal income. Moving from a district with average German price level to a 10% more
expensive district reduces life satisfaction by 0.53 points on a 11 point scale. This resembles the
average effect of having a full-time job instead of being unemployed which is about 0.6 points.

Our second main finding is evidence for non-neutrality of money. In particular, we find that
the effect of a 10% price increase exceeds the effect of a corresponding (i.e., 9.1%) decrease in
nominal income, although both result in the same real income. For example, a person at the
25% income quantile living in a district with mean price level only loses 0.06 points on the life
satisfaction scale for a 9.1% decrease in nominal income - compared to a loss of 0.53 points for a
corresponding increase in the price level. We also provide formal tests for neutrality of money and
reject the null hypothesis of neutrality of money for the 40% poorest individuals in our sample
for who we find a significant purchasing power effect. Note that the observed non-neutrality is
contrary to what one might have expected: a bigger effect of a decrease in nominal income than
of a corresponding price increase. A similar effect, however, is documented in Boes, Lipp and
Winkelmann (2007).

Our results provide new insights for the literature on individual life satisfaction and have
important policy implications. Our first result that differences in the price level have a more
pronounced effect on life satisfaction for poorer people adds to the well-established fact that life
satisfaction is concave in nominal income. The literature on life satisfaction has documented the
existence of diminishing marginal utility of nominal income by showing that reported life satis-
faction is concave in nominal income.?® For example, Layard, Mayraz and Nickell (2008) find that
one extra pound brings only one tenth as much increase in life satisfaction for a rich person as it
would bring to a person being one tenth as rich. It therefore makes perfect sense that the effect
of purchasing power on life satisfaction depends on the location in the income distribution: note

that the decreasing marginal effect of income on life satisfaction implies that people with low

3As Oswald (2008) points out, this claim implicitly assumes that reported life satisfaction is linear in actual life

satisfaction.



income are located at the steepest part of the life satisfaction-income relation. Hence, they are
particularly sensitive to price changes.

In terms of policy implications, our results provide a strong argument in favor of regional in-
dexation of government transfer payments, in particular of those transfers that target low income
groups such as unemployment and social welfare benefits. Our results also question country-wide
uniform public sector or minimum wages. They show that not adjusting nationwide payments to
regional price differences treats equals unequally in terms of individual life satisfaction.

Additionally, our study adds to uncovering how people perceive nominal and real quantities
by investigating the relationship between life satisfaction, nominal income, and real income. From
an economic policy perspective, perception of real versus nominal terms is, for example, important
for determining optimal inflation rates to be targeted by central banks (Akerlof and Shiller, 2009).
Economic theory usually assumes neutrality of money, i.e., that people think and act in terms of
real quantities and are not guided by nominal quantities. In our application, neutrality of money
implies that a price decrease should affect life satisfaction in the same way as an increase in nom-
inal income that exactly offsets the price decrease in real income terms. In principle, deviations
from neutrality of money could be in two directions: people could either overreact to changes in
nominal income or to changes in prices. An overreaction to nominal quantities is referred to as
money illusion. Fisher (1928) was the first to suggest that people exhibit money illusion. Money
illusion was basically ignored in economic research until it was reintroduced by Shafir et al. (1997)
who show evidence in favor of money illusion using questionnaire and experimental data.* In our
context, money illusion would imply that a 10% increase in nominal income, e.g., increases life
satisfaction more strongly than a corresponding (i.e., 9.1%) price decrease.

In contrast, an overreaction to prices would imply that a decrease in prices increases life
satisfaction more than a corresponding increase in disposable income. An overreaction to prices
is plausible if prices are more salient than disposable nominal income. Income is usually paid
monthly, often directly accrues to a bank account, and changes only infrequently. Furthermore,
disposable income has many less salient components such as taxes and government transfer pay-
ments. Quite to the contrary, prices are experienced daily, at every instance of buying anything.

Importance of salience effects is documented by Chetty et al. (2009), Blumkin et al. (2010), and

“Weber et al. (2009) provide neuroeconomic evidence in favor of money illusion using functional magnetic
resonance imaging. Using a laboratory experiment, Fehr and Tyran (2001) show that already a small extent of
money illusion at the individual level may be sufficient to result in a large aggregate bias after a negative nominal

shock.



Finkelstein (2009) who provide evidence that consumers do not sufficiently consider less salient
aspects in decision making. Chetty et al. (2009) show that consumers underreact to less salient
taxes, i.e., taxes that are not included in price tags.? In a lab experiment, Blumkin et al. (2010)
find similar evidence: less salient taxes distort the labor-leisure allocation. Finkelstein (2009)
shows that drivers are less aware of tolls that are paid electronically and, as a consequence, driv-
ing becomes less elastic with respect to electronically paid tolls than manually paid ones.

In contrast to most of the literature, our results on neutrality of money are based on yearly
income data, i.e., large stakes for an individual. We find evidence that life satisfaction of people
with a lower nominal income tends to react much stronger to changes in the price level than to
corresponding changes in (possibly less salient) nominal disposable income.

The only other study on subjective well-being (concerning satisfaction with income) and
price levels we are aware of is Boes, Lipp and Winkelmann (2007). They focus on whether people
exhibit money illusion and do not investigate the impact of real as opposed to nominal income on
life satisfaction. Using SOEP data, they study the effect of price levels on income satisfaction and
use much more aggregate data on price levels, i.e., price levels for 13 out of the 16 German federal
states instead of all 393 districts. Boes, Lipp and Winkelmann (2007) do not find evidence for
money illusion, but a (statistically not significant) overreaction to prices, a result that points into
the same direction as our second main finding on non-neutrality of money. Senik (2004) analyzes
whether reference group income influences life satisfaction because of social comparisons or by
providing information used to form expectations about one’s own future income. She constructs
‘real’ income measures by using information on regional poverty lines of 38 Russian regions that
are provided by the Russian longitudinal monitoring survey (RLMS) data set. Compared to our
data, regional prices refer to much larger geographical units and are only available for comestible
goods that account for about 9% of components of the price index we use.

The remainder of the paper is organized as follows: section 2 describes both sources of data,
section 3 explains our empirical strategy, and section 4 presents our results and several robustness

checks. We discuss implications of our results and conclude in section 5.

Please note that in Germany the convention is to post all prices including taxes. Thus, in our data prices are

a very transparent expression of real quantities.



2 Data

We use information on price levels of all 393 German districts (‘Kreise’) to obtain a precise measure
of individual real income. The districts constitute administrative units comprising one or more
cities and their surroundings. The districts are the smallest division of Germany for which it is
feasible to collect detailed price data, because in smaller units some of the products contained in
the price index will not be available. The data on prices at district level have been collected by the
German Administrative Office for Architecture and Comprehensive Regional Planning. Kawka,
Beisswenger, Costa, Kemmerling, Miiller, Piitz, Schmidt, Schmidt and Trimborn (Bonn 2009)

describe the data set, its collection and first descriptive results on price levels in great detail.

Table 1: Main components of the basket of commodities

Commodity group %o of whole basket
Rent for dwellings (including rental value for owner-occupied dwelling) 203.30
Comestible goods 89.99
Goods and services for privately used vehicles 75.57
Electricity, gas, and other fuels 59.82
Clothing 39.42
Purchase of vehicles 37.50
Water supply and other dwelling related services 33.04
Food services 32.12
Leisure and cultural services 28.99
Telecommunication 27.12
Furniture, interior equipment, carpeting, and other floor coverings 26.50
Insurance services 24.88
Tobacco products 22.43
Personal hygiene 21.54
Leisure products, garden products, pets 21.53
Audiovisual, photographic, and information-processing devices and related equipment 19.01

Reproduced from the German Federal Statistical Office (2005) (see http://www.destatis.de/jetspeed/portal/
cms/Sites/destatis/Internet /DE/Content /Statistiken /Preise/ Verbraucherpreise/ WarenkorbWaegungsschema
/Waegungsschema,property=file.pdf). Displayed commodity groups account for about 750 %o of the whole

basket of commodities.

The price index is constructed based on the basket of commodities used by the German



Federal Statistical Office to calculate the German inflation rate. Table 1 lists the most important
classes of goods that this basket of commodities contains. In terms of classes of goods, the price
index covers 73.2% of this basket. In particular, more than 7 million data points on prices of
205 commodities have been collected at the district level. Prices range from obvious candidates
such as rental rates, electricity prices, or car prices to such detailed ones as dentist fees, prices for
cinema tickets, costs for foreign language lessons, or entry fees for outdoor swimming pools. We
are not aware of any other data source from any other country that provides such a comprehensive
price index for similarly fine geographical units.

With these data, a price index is constructed that provides an overall price level for each
district. When constructing a price index, a weight needs to be attached to each individual
commodity measuring its share of the whole basket of commodities. The price index is based
on the weights used by the German Federal Statistical Office. These weights are inferred from
a household survey with 53,000 participating households that are asked about their income and
consumption habits. With these weights, the price index is constructed as an arithmetic mean.
The weighting is the same for each individual and each district, i.e., it does not adjust for different
consumption habits of rich and poor people, men and women, families and singles, young and old
people or, more generally, for different individual or regional preferences for consumption. Such
an approach certainly introduces some measurement error, but is, mainly due to feasibility, the
standard approach in economics concerning price indices and also inflation rates. A clear advan-
tage of this approach is that it allows for a direct comparison of different regional price levels and
for a straightforward interpretation of the price index: the question addressed by the price index
is what ‘an average individual traveling through Germany’ would need to pay for consumption in
each district.

Since collecting such comprehensive data cannot be managed in a single year, the data were
gathered in the years 2004 to 2009, with most of the data, roughly 85%, being collected from 2006
to 2008. The data are used to build a single time-invariant price level for each district. Such a
procedure implicitly assumes that the relative price level of each district remains constant over
the period of study. This assumption seems to be quite realistic: the correlation coefficient of
rental prices at district level in 2004 and 2008, for example, is 0.989. With a share of about 20%,
rents are by far the most important component of the price index.

The original price index uses the district of the former German capital Bonn as baseline

(100 points). The cheapest district is Tirschenreuth in the federal state of Bavaria with 83.37



points, while Munich with 114.40 points (also in Bavaria) is the most expensive district. Hence,
the most expensive district is 37% more expensive than the cheapest, showing a substantial price
differential within Germany. Figure A.1 in the Appendix shows a map of Germany indicating
the relative price level of each district. Three observations are worth mentioning: price levels are
generally lower in East than in West Germany and lower in Northern than in Southern Germany.
Moreover, urban areas are more expensive than rural ones.

To ease the interpretation of the estimates of our model (for details see section 3) we rescale
the price index: we let the cheapest district be the base of 1 and rescale the other price levels
accordingly. We match the rescaled price index data and data from the SOEP using district
identifiers.® The SOEP is a representative panel study of German households that started in
1984. For this study we use the five waves 2004 to 2008. In addition to information at the house-
hold level, individual information is available. In each wave, about 22,000 individuals in 12,000
households are interviewed. Data cover a wide range of topics such as individual attitudes and
health status, job characteristics, unemployment and income, family characteristics and living
conditions. Wagner, Burkhauser and Behringer (1993) and Schupp and Wagner (2002) provide
an in-depth description of the SOEP.

Since the first wave in 1984 people are asked about their life satisfaction on an eleven point
Likert scale, which constitutes our dependent variable. The life satisfaction question reads: ”"How
satisfied are you with your life, all things considered?”. Life satisfaction is often used as a measure
for individual welfare or utility.” It is also gaining importance as an evaluation tool for economic
policy. In 2008, French President Nicholas Sarkozy asked a commission of economists to develop
better measures for economic performance and social progress than, for example, GDP. In their
report, the so called ‘Sarkozy commission’ notes on page 12 that “... the time is ripe for our mea-
surement system to shift emphasis from measuring economic production to measuring people’s
well-being.” (Stiglitz et al. (2009)).

Since we are interested in the effect of purchasing power on life satisfaction, our explanatory
variable of interest is real income. The goal of our real income measure is to capture purchasing

power of a given nominal income as precisely as possible: we start with household disposable nom-

5Due to data privacy protection rules, working with the SOEP data at district level is only possible via a special

mode of online access to the SOEP data, SOEP remote.
"For a detailed discussion on the relationship between satisfaction with life and utility see, for example, Clark

et al. (2008) and Oswald (2008).



inal income, i.e., after tax household income including all kinds of government transfer income.®

We then form the corresponding per person equivalence income as suggested by the OECD, see
Grabka (2008) for an application to SOEP data. The idea of the equivalence income is to assign
each household member the income that corresponds to the disposable income the household
member would have if he were single. The equivalence income corrects household income for the
number of household members by dividing through a factor. The factor takes a value of 1 for
the first household member, 0.7 is added for each additional adult and 0.5 for each child. Last,
to obtain our measure of real income, we divide the nominal equivalence income by the district
specific price level.

In our regressions of life satisfaction on income we use a well-established set of control vari-

Table 2: Summary Statistics

Variable Obs Mean  Std. Dev.
Life satisfaction 104,192 6.92 1.80
Price index 104,192 1.11 0.07
Nominal equivalence income (adjusted for inflation) 104,192 18,520 28,691
Real equivalence income (adjusted for inflation) 104,192 16,641 27,459
Number of children 104,192 0.55 0.92
Single 104,192 0.24 0.43
Married 104,192 0.60 0.49
Separated 104,192 0.02 0.13
Divorced 104,192 0.08 0.27
Widowed 104,192 0.07 0.25
Level of disability 104,192 7.12 20.97
Invalid in household 104,192 0.04 0.20
Unemployed 104,192 0.06 0.24
Employed full time 104,192 0.39 0.49
Employed part time 104,192 0.15 0.36
Maternity leave 104,192 0.02 0.12
Non-participant 104,192 0.39 0.49

ables. These control variables are dummies for marital status (Married, Separated, Divorced,

Widowed; Single as omitted category), dummies for employment status (Employed full time, Em-

8We adjust all income measures for inflation using 2004 as the baseline year. We use the national inflation rate

since there are no comprehensive data on inflation rates at lower levels, not even for all 16 federal states.



ployed part time, Maternity leave, Non-participant; Unemployed as omitted category), the level
of disability (Level of disability), the number of children in the household (Number of children),
a dummy for whether a disabled person is living in the household (Invalid in household), and dis-
trict dummies. Summary statistics of all variables can be found in Table 2. Moreover, we include
year dummies. Our analysis is based on a representative sample of the German population. We
use all subsamples of the SOEP data and use the cross-sectional weights provided in the SOEP
data.

3 Empirical Strategy

Our research question is whether, for a given nominal income, differences in purchasing power
affect individual satisfaction with life.

We use a price index that offers a price level for each of the 393 German districts to measure
purchasing power of a given nominal income. To ensure that the price index only captures the
purchasing power effect on satisfaction with life and not the effect of other unobserved district
characteristics, such as infrastructure or natural beauty, our specification includes a dummy vari-
able for each district.’

We choose a specification that is easy to compare to existing studies. The main difference
to standard life satisfaction regressions is that, besides nominal income, we include an additional
regressor: the difference between real and nominal income, (R — N).! Real income is nominal
income N divided by the price index P. A coefficient of (R — N) that is significantly different
from zero implies that, controlling for nominal income, the local price level does affect satisfac-
tion with life. (R — N) is always smaller than or equal to zero and is decreasing in P since
R—N = (% —1) x N and P is rescaled to be larger than or equal to 1. Thus, a positive coefficient
of (R— N) indicates that there is a purchasing power effect: for a given nominal income, a higher
price level reduces satisfaction with life.

More precisely, we estimate the following linear individual fixed effects specification for indi-

9To identify the effect of the price index one additional district dummy is dropped.
10Using a typical life satisfaction regression in which nominal income is simply substituted by real income does

not deliver any insights on the influence of the price level on life satisfaction. The reason is that real and nominal
income are highly correlated and the coefficient of real income would be largely driven by differences in nominal
income (that ranges from close to zero to more than a million Euros, while the regional price level ’only’ ranges

from 1 to 1.37 using our rescaled price index).



vidual 4’s life satisfaction in district j in year ¢, Hjj:
Hiji = ap + aNijs +YNZ, 4 6(Rije — Nije) + XijeB + ¢i + dj + by + €ijo.

N is nominal equivalence income adjusted for inflation, which we simply call nominal income
throughout the paper. R is real income, x is a vector including all further control variables as
described in section 2, ¢ is an individual fixed effect, d is a district dummy, A is a year dummy, ag a
constant term, and € the error term. To avoid having inconsistent estimates because of unobserved
time-invariant individual characteristics that are correlated with the explanatory variables and
satisfaction with life we use a fixed effects estimator.!’ Doing so, any time-invariant regressor
is dropped. The rescaled price index, P, is time-invariant. With P as a separate regressor, we
would identify the potential purchasing power effect on individual life satisfaction only via the
relatively small number of movers in our sample, about 1.4% of all individuals. In our specification,
identification of the effect of time-invariant P through the (R — N) term is additionally achieved
using variation in individual nominal income over time.

Usually, regressions with life satisfaction as dependent variable use the logarithm of income
because a concave relationship between satisfaction with life and income is a robust finding of
the previous empirical literature and typically assumed in utility theory. However, applying the
logarithm to real income R, the time-invariant price index would drop out in our fixed effects
specification.'? To directly compare the size of coefficients of nominal income N and the (R — N)
term, we do not use the logarithm of nominal income either. Instead we add the square of nominal
income as regressor to allow for concavity.

A further implication of the concave relationship between life satisfaction and income is
that we also expect the price level to have a larger effect on life satisfaction for poorer people.
Consequently, we will first present results of our specification for the sample as a whole and then

proceed by cutting the sample from above according to nominal income quantiles.

"Ferrer-i-Carbonell and Frijters (2004) show that using a fixed-effects estimator is of great importance when
estimating life satisfaction regressions. In the same paper, they show that estimating an ordinal instead of a linear

model only marginally changes results.
"log(R) = log() = log(N) — log(P)
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4 Results

First, we will analyze whether differences in local price levels do indeed influence satisfaction with

life. We proceed by testing for neutrality of money.

4.1 The purchasing power effect

Table 3 displays the estimation results of the specification described in the previous section.
Different columns show results for different partitions of the income distribution. The results
for the whole population in the leftmost column are well in line with findings from previous
literature. Being disabled oneself and the obligation to take care of an invalid in the household
have a strongly significant, negative influence on life satisfaction. Compared to being unemployed,
we find significant positive effects (all at the 1% level) of being employed full or part time, of
maternity leave, and of being a non-participant in the labor market. Compared to being single,
people are more satisfied if they are married and tend to be less satisfied if they are separated or
widowed. The number of children has only a marginally significant and small positive influence on
life satisfaction. Finally, for the sample as a whole, we find a significant positive, but decreasing
marginal effect of nominal income on life satisfaction. Moreover, the coefficient of (R — N) is
positive. The positive sign points in the direction of a purchasing power effect, but for the
population as a whole this effect is not strong enough to significantly affect individual satisfaction

with life (p-value=0.25).
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Table 3: Fixed Effects Regression

Bottom Quantiles

100% 99% 75% 50% 25%
) (53,406€)  (19,594€)  (14,247€)  (10,456€)
N/1000 0.004** 0.025*** 0.047** 0.062* 0.122*
(0.002) (0.006) (0.019) (0.035) (0.064)
(N/1000)2 —0.0000009* —0.0002757** —0.0011260* —0.0014100 —0.0013710
(0.0000005) (0.0001133) (0.0006462) (0.0016410) (0.0041480)
R/1000 — N/1000 0.013 0.031 0.010 0.155 0.615**
(0.011) (0.032) (0.088) (0.137) (0.279)
Number of children 0.050* 0.061** 0.054" 0.017 —0.012
(0.026) (0.027) (0.031) (0.037) (0.060)
Married 0.212*** 0.198™* 0.241** 0.274** 0.100
(0.068) (0.068) (0.096) (0.138) (0.189)
Separated —0.267" —0.263*" —0.196 —0.055 —0.187
(0.120) (0.120) (0.149) (0.197) (0.293)
Divorced 0.180 0.180 0.178 0.171 0.003
(0.118) (0.118) (0.151) (0.192) (0.275)
Widowed —0.174 —-0.184 —0.115 —0.001 —0.249
(0.134) (0.134) (0.165) (0.212) (0.340)
Level of disability —0.005""*  —0.005"** —0.006™"* —0.006™"* —0.006""
(0.001) (0.001) (0.001) (0.002) (0.003)
Invalid in household  —0.569***  —0.569"** —0.580™"* —0.600™"* —0.744""*
(0.079) (0.079) (0.090) (0.114) (0.186)
Employed full time 0.655"** 0.643"** 0.677"** 0.648"** 0.505"**
(0.055) (0.056) (0.063) (0.073) (0.096)
Employed part time 0.464"** 0.460"** 0.462"** 0.425*** 0.359"**
(0.055) (0.055) (0.061) (0.070) (0.087)
Maternity leave 0.542*** 0.548™* 0.521*** 0.497*** 0.448***
(0.073) (0.073) (0.081) (0.094) (0.126)
Non-participant 0.392"** 0.389"** 0.355"** 0.335"** 0.213"*
(0.055) (0.054) (0.060) (0.070) (0.084)
Observations 104,192 102,462 72,392 46,541 21,897

Dependent variable is individual life satisfaction.

*

* " and *** indicate significance at

the 10%, 5%, and 1% level. Robust standard errors, clustered at district level, are shown

in parentheses. For each partition, the highest nominal disposable equivalence income is

displayed in parentheses. N is nominal disposable equivalence income, R is real disposable

equivalence income. Ceteris paribus, a positive coefficient of (R-N) implies lower individual

life satisfaction the higher the price level. Omitted category for marital status is being

single, and for employment being unemployed. Year and district dummies are included.
12



Since we do not use the log of income and the income distribution is very skewed, in our
specification, high incomes have an especially large influence on the estimated coefficients of in-
come. To avoid that few observations bias our estimated coefficients we exclude the 1% richest
individuals. The second column displays the corresponding estimation results that exclude nom-
inal disposable equivalence incomes above 53,406 Euros (using 2004 as baseline year for inflation
adjustment). As one would expect, all three coefficients of the income variables are substantially
larger. We still find a significant positive effect of income on life satisfaction that is decreasing in
income. The purchasing power effect increases substantially, but is not significant (p-value=0.34).

We find a concave relationship between life satisfaction and nominal income. Consequently,
at some sufficiently low income level, the marginal effect of income on life satisfaction may well
become large enough for the difference between real and nominal income to significantly affect life
satisfaction. Thus, the next step of our analysis in columns 3-5 of Table 3 is to cut the sample
from above according to nominal income.'® A first observation is that the coefficients of the
control variables, especially those of the significant ones, display stable patterns for all different
subsamples. As expected, this is not the case for the coefficients of the income variables. While
for the bottom 75% quantile the marginal effect of nominal income is still significantly decreasing
(the coefficient of N? is significant at the 10% level), this is no longer the case for the bottom
50% and 25% quantiles, at which the effect is linear. Moreover, for the bottom 25% quantile the
positive coefficient of (R — N) becomes significant at the 5% level which implies that there is a
significant purchasing power effect: people with a low nominal income fare significantly better
when living in a cheaper district.

To investigate for which share of the population differences in the price level significantly
influence satisfaction with life, we construct finer partitions of the income distribution by cutting
it from above. Figure 1 shows the coefficient of (R — N) for different partitions of the income
distribution in steps of 5 percentage points. For the 40% poorest, the coefficient of (R — N) starts
being significant at the 5% level.'# Thus, price differences at district level significantly affect
individual satisfaction with life for a large share of the population: for a given nominal income,
a higher price level reduces individual satisfaction with life. Three further observations are note-

worthy (see Figure 1): no matter how the income distribution is partitioned, the coefficient of

13 An alternative would be to construct standard income quantiles that are not overlapping. However, the identifi-
cation of the purchasing power effect rests on sufficient within-subject variation of income, which is, by construction,

lower in non-overlapping quantiles and does not suffice to identify the effect of the price index.
" The coefficient of (R — N) is significant at the 10% level for the poorest 45%.
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Figure 1: Coefficient of (R — N)
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This Figure shows the coefficient of (R — N) for different partitions of the income distribution cutting it from
above. Black dots denote the point estimates, while the adjoining lines indicate the 95% confidence intervals.
The coefficient is significant (at the 5% level) from the bottom 40% to the bottom 25% quantile. The estimated

coefficient increases for lower parts of the income distribution.

(R — N) is positive, indicating a purchasing power effect. Furthermore, the coefficient of (R — V)
has an upward trend from richer to poorer partitions of the income distribution. This corrobo-
rates our observation that the effect of purchasing power on life satisfaction is much stronger for
poorer than for richer people. Finally, standard errors of (R — V) increase substantially in poorer
subsamples of the income distribution. This is due to a lower number of observations and a lower
within variation in nominal income that is used to identify the coefficient of (R — N).'> For these
reasons, we do not find a significant coefficient of (R— N) from the bottom 20% quantile onwards.
However, given that the coefficients of (R — V) are high, we think that the price level also affects
life satisfaction in the very lowest part of the income distribution. With the data at hand, it

is just not possible to identify the purchasing power effect for the poorest 20% at conventional

5For example, the within-subject standard deviation of nominal income drops by 25% from 1352 to 1015 when

going from the bottom 50% quantile to the bottom 20% quantile.
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significance levels.

We run two kinds of robustness checks: first, we estimate our baseline specification as pre-
sented in Table 3, but exclude the N? term. The rationale is to ensure that multicollinearity due
to a high correlation of N and N? is not affecting our results. While using a variable and its
square as separate regressors is a very common approach, the two are usually highly correlated.
In our data, the correlation coefficient of N and N? ranges between 0.84 and 0.98. In contrast,
the correlation coefficients of (R — N) and N or (R — N) and N? are much lower, ranging be-
tween -0.36 and -0.73 or -0.08 and -0.72 depending on which quantile we look at. The estimated
coefficients of the income variables are displayed in Table 4. As one would expect, without a
negative N? term, the coefficients of nominal income are smaller. Reassuringly, the coefficients
of (R — N) are very similar to our baseline estimates - especially in the bottom half of our sam-
ple in which the effect of nominal income on life satisfaction is non-decreasing. Again, positive
coefficients of (R — N) indicate the purchasing power effect. As in our baseline specification, the
purchasing power effect is present for all income quantiles (once we exclude the richest 1%) and
becomes significant from the 40% quantile (p=0.03) onwards. Thus, the estimates of our baseline

specification are corroborated by a specification which is robust against multicollinearity.

Table 4: Fixed Effects Regression Excluding N?

Bottom Quantiles

100% 99% 75% 50% 25%
) (53,406€) (19,594€) (14,247€) (10,456€)
N/1000 0.0008 0.014*** 0.021** 0.036* 0.103***
(0.0006) (0.0039) (0.0095) (0.016) (0.03)
R/1000 — N/1000  —0.005 0.045 0.017 0.153 0.612**
(0.00682) (0.006) (0.031) (0.088) (0.278)
F-Test (p-value) 0.3353 0.2820 0.9581 0.3385 0.0442
Observations 104,192 102,462 72,392 46,541 21,897

Dependent variable is individual life satisfaction. *

, %, and *** indicate significance at the 10%,
5%, and 1% level. Robust standard errors, clustered at district level, are shown in parentheses.
For each partition, the highest nominal disposable equivalence income is displayed in parentheses.
Explanatory variables are the same as in Table 3. Ceteris paribus, a positive coefficient of (R-N)

implies lower individual life satisfaction the higher the price level.
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The second robustness check is to exclude all individuals who have moved at least once during
the period under study. Consequently, the within-subject variation of nominal income over time
remains as the only source of identifying variation of the purchasing power effect. The results
in Table 5 are very close to those of our baseline specification. This is reassuring since movers
could be a very peculiar subset of the population, experiencing especially strong shocks to life

satisfaction caused by shocks to unobserved heterogeneity.

Table 5: Fixed Effects Regression Excluding Movers

Bottom Quantiles

100% 99% 75% 50% 25%
) (53,406€) (19,594€) (14,247€) (10,456€)
N/1000 0.004** 0.025"** 0.048"* 0.063" 0.133**
(0.002) (0.007) (0.020) (0.037) (0.067)
(N/1000)> —0.0000009% —0.0002455"* —0.0011170" —0.0014880  —0.0018810
(0.0000005)  (0.0001239)  (0.0006694)  (0.0017390)  (0.0043670)
R/1000 — N/1000 0.011 0.043 0.008 0.146 0.609"*
(0.011) (0.037) (0.092) (0.140) (0.298)
Observations 97,922 96,287 68,110 43,711 20,329

Dependent variable is individual life satisfaction. *, **, and *** indicate significance at the 10%,
5%, and 1% level. Robust standard errors, clustered at district level, are shown in parentheses.
For each partition, the highest nominal disposable equivalence income is displayed in parentheses.
Explanatory variables are the same as in Table 3. Ceteris paribus, a positive coefficient of (R-N)

implies lower individual life satisfaction the higher the price level.

As a next step, we use our baseline specification (Table 3) to quantify the effect of a change in
the price level on a person’s life satisfaction ceteris paribus. That is we take the point estimates of
(R— N) and for a given nominal income, we let P vary. The results are as follows: given a yearly
nominal income of 10,456 (12,699) Euros (corresponding to the bottom 25% and 40% quantile,
respectively), moving from a district with the mean price level of 1.11 to a 10% more expensive
district reduces life satisfaction by 0.53 (0.38) points on a 11 point scale. These effects are large:
for example, the effect of having a full-time job instead of being unemployment increases life
satisfaction by about 0.6 points. Furthermore, the effect of a 10% price increase exceeds the effect
of a corresponding change in nominal income by a large amount. For example, a person living

in a district with the mean price level of 1.11 with an income of 10,456 (12,699) Euros only loses
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0.06 (0.09) points for a 9.1% decrease in nominal income.'® Hence, at least for people in the lower
part of the income distribution, there is substantial divergence between the estimated change in
life satisfaction caused by a change in the price level and the one caused by the corresponding

change in nominal income.

4.2 Non-neutrality of money

To allow for a formal test for neutrality of money (i.e., the absence of any deviation from evaluation
in real terms), we also estimate our specification including the additional term (R? — N?2). We
test the null hypothesis that money is neutral, i.e., that the coefficients of N and (R — N) are
not significantly different from each other and at the same time, the ones of N? and (R? — N?)
are not significantly different from each other either. To this end we perform a joint F-test on
these two restrictions. Rejecting the null hypothesis implies rejecting neutrality of money. We
reject the null hypothesis of neutrality of money for the 40% poorest individuals (p=0.06). Thus,
we reject neutrality of money (at the 10% level) exactly for the poorer part of the population
that experiences significantly lower satisfaction with life if prices are higher. Table 6 contains the
results of the estimation and the F-tests. Again we find that the non-neutrality is driven by a
stronger reaction to changes in prices compared to changes in income: in general, the coefficients
of (R — N) are larger than those of N and the coefficients of (R? — N?) are larger than those of
N2 (in absolute terms).

These results are corroborated using a specification that is robust against multicollinearity.
In particular, in the regression excluding the N? term (Table 4) we also test for equality of
coefficients of the two linear terms N and (R — N) which provides a robustness check for the test
for neutrality of money displayed in Table 6. The tests for neutrality of money are displayed in
Table 4. Similar to the test results in Table 6, we reject the null hypothesis of neutrality of money
for the bottom quantiles 40% (p=0.04) to 25% (p=0.04).

16Nominal income has to fall by 9.1% to result in the same real income as induced by a 10% rise in the price

level.
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Table 6: Fixed Effects Regression Including (R? — N?)

Bottom Quantiles

100% 99% 75% 50% 25%
“) (53,406€) (19,594€) (14,247€) (10,456€)
N/1000 0.004* 0.034*** 0.111*** 0.173* 0.059
(0.002) (0.013) (0.036) (0.067) (0.138)
(N/1000)> —0.0000008*  —0.0004947*  —0.003999*** —0.007886**  —0.003429
(0.0000005)  (0.0002698)  (0.00143) (0.00358) (0.01019)
R/1000 — N/1000 0.004 0.116 0.680"* 1.352** —0.064
(0.015) (0.109) (0.310) (0.662) (1.234)
(R/1000) — (N/1000)? 0.0000077  —0.00108 —0.01587**  —0.03722"* 0.02768
0.0000052  0.00121 0.00665 0.01932 0.04915
F-Test (p-value) 0.9924 0.4002 0.0884 0.1312 0.0975
Observations 104,192 102,462 72,392 46,541 21,897

Dependent variable is individual life satisfaction. *, **, and *** indicate significance at the 10%, 5%,
and 1% level. Robust standard errors, clustered at district level, are shown in parentheses. For each
partition, the highest nominal disposable equivalence income is displayed in parentheses. Explanatory

variables are the same as in Table 3.

Boes et al. (2007) present a related finding: they compare the effect of nominal income and a
price index at the level of 13 out of 16 federal states in Germany on income satisfaction. Depending
on the specification the estimated coefficients of the log of the price level are 23% to 43% higher
than the coefficients of the log of nominal income. These differences are, however, not statistically
significant. A possible overreaction to price levels can also be made visible when splitting our
sample at the median of P. The resulting mean nominal income in the more expensive half of the
sample is 26.1% higher than in the cheaper half (20.734 against 16.443 Euros). In contrast, the
mean price level is only 8.5% higher (1.15 against 1.06) showing a pronounced overcompensation
in nominal income for price levels.

The result that poorer people’s life satisfaction is more sensitive to prices than to nominal
disposable income is well in line with the empirical literature on salience effects (Chetty et al.
(2009), Blumkin et al. (2010), Finkelstein (2009)) if prices are more salient than disposable income.
This seems intuitively plausible: while prices are experienced at high frequency, at every act of
buying, for many people income is not experienced explicitly before consumption, and income

changes are relatively rare events. Additionally, many components of disposable income might be
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less salient, e.g., taxes and government transfer payments.

5 Discussion

We have used a novel and very comprehensive data set on local price levels in Germany to study
whether price levels affect satisfaction with life once nominal income is controlled for. Our results
show that information on price levels matters when analyzing satisfaction with life. In Germany;,
the poorest 40% of the population are significantly less satisfied with their life when living in
a more expensive region. For them, the effect of a 10% increase in the price level on life sat-
isfaction is substantial: its size is comparable to the effect of having a full-time job instead of
being unemployed or about twice the effect of being married compared to being single. While
the purchasing power effect (i.e., higher prices reduce satisfaction with life) is also present for the
population as a whole, it is not significant at conventional levels. Both results are compatible
with the well-established empirical fact that the relationship between satisfaction with life and
nominal income is concave.

Our results are of obvious relevance for advising policy. Most people would agree that policy
should aim at treating equals equally. The price index data provide insights on whether equal
treatment is met when granting people the same nominal or when granting them the same real
payment. Our results imply that adding information on the local price level predicts individual
satisfaction with life more precisely than nominal income alone does, especially in the lower half
of the income distribution. Our findings call for a regional indexation of government transfer
payments, in particular of those transfers which target low income groups such as the US Sup-
plemental Security Income (SSI), unemployment benefits, or social welfare benefits. Our results
also put country-wide uniform public sector or minimum wages into question. In all examples,
not adjusting nationwide payments to regional price differences treat equals unequally in terms
of individual satisfaction with life.!”

Furthermore, for the 40% poorest of the income distribution, we reject the hypothesis that
money is neutral. More precisely, a change in the price level has a stronger effect on life satis-

faction than a corresponding change in nominal income. Kahneman et al. (2006) argue that the

170f course, the validity of these arguments rests on a ceteris paribus assumption, i.e., groups who get compensated
for differences in the price level are assumed to be small enough for a change in their nominal income not to affect

the local price level.

19



salience of (nominal) income is particularly high when being confronted with the task to evaluate
one’s satisfaction with life. At least for poorer people, we find that the salience of the price level
seems to be even higher. A possible explanation is that prices are experienced at a much higher
frequency than income payments and many components of disposable income such as taxes, social
security contributions, or government transfer payments might be less salient than prices.

We believe that the price index data employed in this project offer lots of scope for future
research. Relevant questions comprise, e.g., the effect of the price level on whether wages are
perceived as fair and how job search activity or investments in human capital depend on regional

price differences.
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Appendix

Figure A.1: Regional Price Index
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Figure from Bundesinstitut fiir Bau-, Stadt- und Raumforschung (BBSR), Raumordnungsbericht 2011, Bonn 2012.
Due to copyright reasons, the legend is displayed in German. The colors display ranges of the originally scaled
price index. Below 85 (yellow), between 85 and 90, between 90 and 95, between 95 and 100, at least 100 (dark red).

Borders of the districts are marked by grey lines while borders of federal states are marked by dark grey lines.
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