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Abstract

This paper is the first to estiamte the causal effect of local human capital stock on

individual health outcomes and adds to the literature on estimating human capital

externalities at neighborhood level. We explore the possible causal pathways that

college educated neighbors exerts on indivdiual body weight, using the German

Socio-Economic Panel merging with unique administrative data on zip code level

social structures, and the housing price data in Germany. A key issue is the presence

of the individual and neighborhood unobserved heterogeneity that may influence

body weight and be correlated with the neighborhood share of college graduates.

Following Bayer and Ross (2009), I estimate a hedonic rental price regression as

control function to account for neighborhood unobserved heterogeneity affecting

individual sorting across neighborhoods. Then I allow for endogenous sorting and use

average neighborhood attributes of blocked individuals with identical observables to

instrument for each neighborhood attributes. I find that a percentage point increase

in the neighborhood college graduates share decreases individual bmi by 0.21% for

German adults, I also find that a percentage point increase in the neighborhood

college graduates share decreases individual likelihood of being overweight by 0.64

percentage points for German adults and 1.16 percentage points for high school

graduates.
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1 Introduction

The prevalence of overweight and obesity for adults in Germany has been increasingly

cited as a major health issue in recent years. Data from the Federal Statistical Office of

Germany indicate that, the prevalence of overweight for men grew from 56% in 1999 to

60% in 2009, and from 40% to 43% for women1. It is well-accepted that obesity is highly

correlated with prevalence of many diseases throughout adulthood, and obese persons are

substantially more likely to develop health problems such as high blood pressure and Type

2 diabetes. All of these problems put pressure on the health care systems by increasing

health care costs for the German society.2

Economists, public health epidemiologists and sociologists have done a large number

of research on various factors which contribute to obesity. Despite of rich literatures

which have explained the contribution of socioeconomic status in obesity, empirical ev-

idences which identify causal effects of neighborhood social environment on obesity has

been rarely documented. In this paper we will explore how findings in the field of hu-

man capital externalaties help us understand the peer effects and social norm effects of

residential neighborhood on non-market outcomes such as obesity. The purpose of this

paper, therefore, is to extend literatures on human capital spillover effects at small geo-

graphical area level(i.e. zip code level or neighborhood level), by examining the impact

of the neighborhood human capital stock on several measures of obesity for adults in

German. We investigate spillover effects on body weight outcomes beyond determinants

of obesity within households. This is a novel research question to answer, despite of

previous research focuseing the potential role for education in correlation to individual

health outcomes.Grossman (2006) provide an extensively empirical review of the effects

of schooling and health, and conclude that “years of formal schooling completed is the

most important correlate of good health”, and suggest that “schooling is a more important

correlate of health than occupation or income, the two other components of socioeconomic

status”. This is particularly true when one controls for reverse causality from poor health

to low income. Moreover,MacLaren (2011) reviews particularly literatures of socioeco-

nomic status and obesity.

1(see Federal Statistical Office of Germany, 2010b; Mensink et al., 2013)
2Official report on health care expenditures in Germany indicate that from 2002 to 2008, hospi-

tal expenditures on obesity and other hyperalimentation rises from 779 million Euro in to 863 million
Euro, and on diabets rises from 4,953 to 6,342 million Euro, see Federal Statistical Office of Germany
(2010a).Health care cost on obesity-related illness and type II diabets in Germany in 2008 takes up 2.8
% of total medical cost and equals to 48.5% of public expenditure on tertiary level of education3.
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There are several potential causal mechanisms by which neighborhood share of col-

lege graduates may have spillover effects on individual health outcomes besides individual

socioeconomic status. First, neighborhoods with high share of college graduates tend to

form a social norm against obesity, which will affect an individual’s tolerance or percep-

tions of being obese or change the image of overweight or obese. Second, individuals learn

healthy life styles from their highly educated neighbors. E.x. Highly educated individuals

usually have good eating habit and regular activities. Third, people live in a neighbor-

hood are facing the same contextual influences. By society’s nature, people tend to be

influenced by those around them. In terms of health, this suggests that life style of one

person may be either directly or indirenctly influenced by the life style of people in his or

her social network, or people who lives next to him or her. This argument is refered as

peer effects.

We identify the real causal link between neighborhood human capital stock and indi-

vidual outcomes. To this end, throught the eyes of an econometrician, an foundamental

issue is the presence of both individual and neighborhood level unobserved heterogeneity

which influence both individual neighborhood sorting and obesity. The lack of energy

intack and energy consumption in our data make it more necessary to carefully address

this issue. First, there may be unobserved individual characteristics, such as preference,

social capital, that are correlated with both individuals’ body weight and their residential

location. It is plausible that people with poor obesity outcomes move to neighborhoods

where less people experience poor obese outcomes.Second, neighborhood-specific unob-

served characteristics that are correlated with share of college graduates may also cause

bias estimates of neighborhood effects. Neighborhoods in difference geographic location

differ widely in amenities, therefore neighborhoods where the amenities are correlate to

obese reduction may attrct more residents who are less obese.

To control for this potential source of sorting bias, we consider a two part procedure

which takes account of residential sorting bias when we estimate the the impact of vari-

ation in neighborhood share of college graduates on individual adiposity, i.e. body mass

index, probability of being overweight and the probability of being obese. Following ?, our

empirical analysis proceeds in two steps. We begin by estimating a hedonic rental price

regression. Next, we add the zip code level average residual of the hedonic rental price

regresion into standard OLS and instrumental variable estimations of the body weight

regressions. The average residual per neighborhood serves as an addition control for un-

observed neighborhood amenities which affect househoulds’ residential location sorting.

In the empirical specification,we make use of the IV estimates of control function to

address non-random selection of households among zip code areas. In the first step, by

assuming that appartmental rental prices are a monotonic transformation of residing in
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a neighborhood and the neighborhood quality4, it is plausible that the residual of the

hedonic rental price equation serves as a good proxy of neighborhood unobservables in

our individual obesity regressions. After correcting for sorting bias caused by unobserved

factors at neighborhood level, I then contruct instrumental variables for endogeneous.

We seek to use a unique German data set which combines individual and house-

hold level variables from the German Socio-Economic Panel with administrative data on

neighborhood social structures, and identify how neighborhood share of college graduates

affects obesity of German adults. The data employed in this study allows for the first

precise causal identification of the human capital spillover effect on obesity in Germany.

First, we observe information on body weight for 6,998 persons in year 2008 and year 2010

from German Socio-Economic Panel. The large sample size are representative samples of

German population. Second, we exploit detailed geographical location information of each

household, which is the zip code area where they live. Third,We use the administrative

data in Germany, which contains information on neighborhood social structures5. The

variation of share of university graduates across each zip code area is relied on to identify

neighborhood human capital spillover effects. Moreover, we have important information

of appartment rental prices between year 2007 and 2008: using the merge of appartmental

rental price data with neighborhood social structures, we estimate a hedonic rental price

regression to control for the unobserved neighborhood amenities which affect households’

residential location sorting.

Our main results can be summarized as follows.

Ultimately, the empirical results from the merged neighborhood data are consistent

with our hypothesis for the whole population. The human capital spillover effects on

obesity are correlated to individual body weight outcomes. By comparing OLS estimates

of the local human capital stock to the final IV estiamtes, we also find that the sorting

bias are small in magnititute and not statistically significant in our obesity regressions.

The human capital spillover effects on obesity are heterogeous for individual with dif-

ferent level of education. According to the final IV estiamtes, we find that high school

graduates are mostly heavily influenced by local human capital stock. Among high school

graudates, a 1 percentage point increase in college share in a zip code area lower body

mass index by 0.36 percent, and reduce individual propensity of being overweight by 1.16

4? use this strategy to control for neighborhood unobservable in an individual labor market outcome
equation.Petrin and Train (2003) also use this control function strategy to control for product unobserv-
able in differentiated products research, they also find that the control function approach is easier to
implement and applicable in situations for which the fixed effects approach is not

5Numbers of university gradutes, social benefit recipients, number of labor force and foreigners, etc,
in each zip code areas stocked at June 30th of the year 2008 and 2010 across Germany, wherethrough
we calculate the share of university graduates, social benefit recipients, and foreigners in each zip code
area. We construct a panel for the year 2008 and 2010 by merging the above neighborhood data with
individual information extracted from German Socio-Economic Panel (GSOEP) at postcode level.
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percentage points. However, Among university graduates, a 1 percentage point increase in

college share in a zip code area has neither no statistically significant effect on body mass

index, nor cause decrease of individual propensity of being obese or overweight. More-

over, among lower educated individual with out high school diploma, a 1 percentage point

increase in college share in a zip code area lowever body mass index by 0.31 percent, and

cause decrease of individual propensity of being obese or overweight by 0.68 percentage

points.

The human capital spillover effects on obesity are not linear. The final IV estimates

indicate that the local human capital stock have large effects on individual propensity of

being overweight in zip code areas with share of college graduates between 5 % and 10 %.

In those zip code areas, a 1 percentage point increase in college share decrease individual

propensity of being overweight by 2.97 percentage points. In zip code ares with high

level of human capital (share of college graduates ≥ 10 %), the correlation between lcoal

human capital stock and individual body weight outcomes are positve and statistically

insigficant. In zip code ares with low level of human capital (share of college graduates

≤ 5 % ), the correlation between lcoal human capital stock and individual body weight

outcomes are negative but IV estimates are mostly not statistically sigficant as well. Since

the change of sign of the estiamted parameter of local human capital stock in IV estimates

of our obesity regression, our empirical results are consistent with a model of social norm

in which peer effects are U shaped.

In general, the estimated human capital spillover effect are consistent with the hy-

pothesis that living close to highly educated neighbors reduces obesity by peer effects or

obesity norms.The negative spillover effects are larger for high school graudates, and in

neighborhoods with share of college graduates between 5 % and 10 %.

The reminder of this paper is organized as follows. In Section 2 we review the existing

literature. In section 3 we describe our merged neighborhood data. In section 4, we

present our identification strategy. In section 5 we present empirical finding.In section 6

we present robustness checks. In section 7 we conclude and discuss policy implications.

2 Related Literatures

This review addresses papers that examine economic and social factors influncing health

outcomes including obesity, besides individual and household socioeconomic status. There

is a very large amount of literature on obesity determination.

While there is considerable evidence in the literature that indicates correlation be-
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tween neighborhood social environments and individual health, a causal link between

local human capital stock and individual obesity has been rarely demonstrated. A recent

social experiment about neighborhood effects on health outcomes(Ludwig et al. (2011))

conclude that move from poor neighborhoods to rich neighborhoods is associated with

reductions in prevalence of extreme obesity and diabetes. Maier et al. (2014) show that

in Germany, low-educated people living deprived areas are both independently associated

with obesity prevalence.

The spillover effects of local human capital stock emerge as an indirect consequence of

aggregage educate on individual obesity through peer effects,social norms(see Etilé (2007),

Fletcher (2011) and Burke and Young (2011)) or social networks (see Cutler and Glaeser

(2005) Trogdon et al. (2008) Auld (2011).A rapid growing economic literature has also

been focused on the human capital externalities(see Moretti (2004) for a review). An-

other strand of literatures related to our research is neighborhood effects, (see Galster

(2011) and Ioannides (2011) for reviews)

Our paper differs from previous human capital externalities literatures and neighbor-

hood effects literatures in three important aspects: First, this paper contributes to the

spillover effects on individual health outcomes, despite of previous literatures which esti-

mate effect of aggregate schooling on aggregate earning.

Second, previous literatures only indicate individual education level and partners’ obesity

level, However, the evidence linking neighborhood human capital stock and obesity is not

Third, this paper contributes to the understanding of the role of interactions and connec-

tions within social networks determining obesity through affecting individual behavior: It

has been an often considered explanation that social norms could affect individual health

by introducing perceptions on influencing behaviors related to health (e.g. sports activi-

ties, food intake etc.) or psychosocial dispositions(e.g. social networks and peer presure).

Fourth, this paper makes use of new data, novel econometric techniques to study the new

research question. We make use of control function strategy to correct for the bias due

to residential location sorting.

3 Data and summary statistics

In this section, we describe the empirical measures of individual obesity and neighborhood

human capital stock. The data used for our identification of education externalities is a

longitudinal data set constructed through merging 3 data sources at zip code level.

Individual Data—The observations for German adults come from the restricted use
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version of German Socio-Economic Panel (GSEOP)6. In GSOEP Obesity is measured in

body mass index(BMI).I define two other indicators of obesity based on body weight,

dummy of being overweight(=1 if BMI ≥ 25) and dummy of being obese(=1 if BMI ≥

30). We extract variables of age, gender, maritial status, migration background , educa-

tion level 7,household income after taxation,number of household members, the zip code

of households residence8. We also control for individual health related factors including

smokers or not, and eating habit such as binary indicators for following diet food regularly

and drinking beer frequently.

Neighborhood social structure data— The second data source is the geocoded na-

tional administrative employment registers in Germany9 owned and managed by the Ger-

man Federal Employment Agency and the Research Institute of German Federal Employ-

ment Agency(IAB). The labor market and demographic statistics for zip code areas in

Germany are stocked at June,30th of year 2008 and year 2010. We construct variables

indicating structure at zip code level, including share of college graduates, share of for-

eigners, share of welfare recipients and the population size.

Appartment Rental Price Data—The real estate market data in Germany is provided

by the Immobillienscout24, which is the largest online real estate selling and renting

platform in Germany. We estimate the hedonic rental price regression for all rental offers

during the years 2007-2010, wherein the logarithm of rental price is regressed on controls

for each dwelling and neighborhood attributes.

We match the neighborhood social structure and individual’s residence at zip code level.

For the appartment rental price data, first we match the each rental offers with the

neighborhood social structures and estimate a hedonic rental price regression. Second, we

match the zip code mean residual of hedonic rental price regression with the individual

data and the neighborhood data.

6The SOPE part of the data used in this paper were extracted using the Add-On package PanelWhiz
for Stata. PanelWhiz was written by Dr. John P. Haisken-DeNew (john@panelwhiz.eu). The PanelWhiz
generated Do file to retrieve the SOEP data used here. Any data or computational errors in this paper
are my own. Haisken-Denew and Hahn (2010) describe PanelWhiz in detail.

7We use the UNESCO ISECD classification (the International Standard Classifica-
tion of Education ) to measure the education level.Please find the ISCED criterion from
http://www.unesco.org/education/information/nfsunesco/doc/isced_1997.htm. We define binary
indicators for high school graudates (ISCED 3 and 4) and university graduates (ISCED 5 and 6), and
treat the group of primary and lower secondary school graduates (ISCED 1 - 2) as the reference group.

8Wagner et al. (2007) provide a comprehensive description of the German Socio-Economic Panel Study
(SOEP), and Peter and Lakes (2009) introduced the geographically referenced information of German
socio-economic panel.

9Please see Scholz et al. (2012) for detailed information of the geocoded administrative data at the
Institute of Employment Research(IAB). The German administrative employment database is called
Integrated Employment Biographies (IEB), which contains all individuals who have been subject to
German social insurance.
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Summary statistics. After the exclusion of persons with missing values, our data set

consists of 13,996 person-year observations. Table 2 reports the descriptive statistics on

all individuals in our data sets and groups of subsamples according to education level.

There are 7,432 person-year observations are women and 6,566 are men. The subsam-

ple of immigrants10 contains 2,458 person-year observations, and the subsample of native

German contains 11540 person-year observations. After merging with the longitudinal

data extracted from the German Socio-Economic panel, our data set only includes 704

zip code areas in year 2008 and 675 zip code areas in year 2010 11. Table 3 shows sum-

mary statistics of 1,379 zipcode-year of neighborhoods in our data set. The smallest zip

code area has a population of 2,180 adults, and the largest zip code area has a population

of 25,430 adults. The neighborhood share of university graduates ranges from 1.42% to

29.75% of adults. Table 5 reports summary statistics for individuals within of 3 hetero-

geneous categories of the neighborhood educational composition typologies(neighborhood

share of college graduates is less than 5%, between 5% and 15% and greater than 15%).

As can be seen in table 3, human capital is not equally distributed across Germany in

our data. For the year 2008 and year 2010, the neighborhood share of college graduates

ranges from 1.42% to 29.75%, and the neighborhood share social benefit recipients ranges

from 0.1% to 10.77%. Around 5% of neighborhoods have unemployment rate higher than

20 %, and only 6% of postcode areas with unemployment rate smaller or equal to 5.5%.

10We treat immigrants as first-generation migrants, which is defined as a person who migrated to
Germany regardless of his nationality.

11According to the data security regulations of German Socio Economic Panel and German Federal
Employment Agency, only social structure and demographic information in zip code areas wherein there
are more than 5 college graduates and more than 5 social benefit recipients are made available for our
research
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Figure 1: Graphical Descriptions
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(d) Overweight or obese

NOTE.—Data source: German Socio-Economic Panel(GSOEP) and the German Federal
Employment Agency. The figure 1 display the observed correlation between neighborhood
share of high educated people and different measurements of individual obesity for the full
sample. The dots indicate body mass index in figure 1(a), weigh in kilogram in figure
1(b), whether individuals are obese(=1 if bmi ≥ 30) or not(=0) in figure 1(c), and whether
individuals are overweight (=1 if bmi ≥ 25) or not(=0) in figure 1(d). The solid lines are
kernel density estimators using a standard Epechanikov kernel. The figure 1(a) displays
for renters in our data using a bankwidth of 1.67. The figure 1(b) displays the observed
correlation for renters in our data using a bandwidth of 1.98. The figure 1(c) displays the
observed correlation for native German in our data using a bandwidth of 1.49. The figure
1(d) displays the observed correlation for native German in our data using a bandwidth of
2.15.
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Table 1: Summary statistics for SOEP data, mean values and standard deviation(in Parentheses),by education level

Variables All Primary school High school University

Individuals Graduates Graduates Graduates

Outcome

Body mass index 26.09(4.73) 26.11(5.2) 26.25(4.79) 25.81(4.41)

Obese bese(=1 if BMI≥ 30, dummy) 0.19(.39) 0.2(.40) 0.18(.39) 0.15(.36)

Overweight or obese(=1 if BMI≥ 25, dummy) 0.54(.50) 0.54(.50) 0.55(.50) 0.53(.50)

Indivdiual characteristics

Age 50.48(17.46) 47.6(21.95) 50.69(17.05) 52.06(14.22)

Age2 (1,000) 2.85(1.80) 2.75(2.17) 2.86(1.79) 2.91(1.52)

Migrants(dummy) 0.18(.38) 0.3(.46) 0.16(0.36) 0.13(.33)

Women(dummy) 0.53(.50) 0.6(.49) 0.55(0.5) 0.45(0.5)

Married(dummy) 0.60(.49) 0.46(.50) 0.61(.49) 0.62(.46)

Unemployed(dummy) 0.41(.49) 0.64(.48) 0.4(0.49) 0.29(.45)

Smoker(dummy) 0.28(.45) 0.29(0.46) 0.32(.46) 0.19(0.4)

Drink beer weekly(dummy) 0.11(.31) 0.07(.26) 0.11(.31) 0.14(0.35)

Follw health conscious food(dummy) 0.51(.50) 0.42(.49) 0.49(.50) 0.59(0.49)

Household characteristics

Log HH income (1,000 Euro) 10.39(.66) 10.16(.68) 10.31(0.62) 10.69(0.63)

No. HH Members 2.55(1.19) 2.75(1.37) 2.49(1.14) 2.52(1.14)

No. Observations 13998 2752 7196 4050

NOTE.—Column (1) reports the means and standard deviations of individual characteristics for the full sample, column (2),(3)and
(4) report means and standard deviations for the subsamples of individual with different education level. Table 1 shows that low
educated groups and secondary school graduates are more probable to be overweight than university graduates.
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Table 2: Summary statistics for SOEP data, mean values and standard deviation(in Parentheses),by gender and migration status

Variables Women Men Immigrants Native

Germans

Outcome

Body mass index 25.44(4.99) 26.84(4.4) 26.16(4.74) 26.08(4.78)

Body weight 69.65(13.84) 85.26(15.34) 75.12(15.38) 77.36(16.72)

Prob. obese(=1 if BMI≥ 30, dummy) 0.16(.37) 0.2(.40) 0.18(.38) 0.18(.38)

Overweight or obese (=1 if BMI≥ 25, dummy) 0.45(.50) 0.65(.48) 0.56(.50) 0.54(.50)

Individual characteristics

Age 50.62(17.55) 47.6(21.95) 46.05(17.20) 51.42(17.37)

Age2 (1,000) 2.87(1.83) 2.42(1.70) 2.86(1.79) 2.95(1.81)

Married(Dummy) 0.57(.50) 0.64(.48) 0.63(.48) 0.59(.49)

High school graduates 0.53(.50) 0.49(.50) 0.53(.50)

Universtiy graduates 0.25(.43) 0.34(.47) 0.31(.46)

Unemployed(dummy) 0.45(.50) 0.37(.48) 0.42(0.49) 0.41(.49)

Smoker(dummy) 0.24(.43) 0.31(0.46) 0.28(.25) 0.28(.45)

Drink beer weekly(dummy) 0.20(.40) 0.07(.26) 0.07(.26) 0.12(.32)

Follw health conscious food(Dummy) 0.6(.49) 0.40(.49) 0.45(.50) 0.52(.50)

Household characteristics

Log HH income(1,000 Euro) 10.45(.64) 10.16(.68) 10.27(0.64) 10.41(.67)

No. HH Members 2.50(1.20) 2.61(1.18) 2.98(1.32) 2.46(1.14)

No. Observations 7432 6566 2458 11540

NOTE.—Column (1) and (2) report the means and standard deviations of individual characteristics for women and men, column
(3) and (4) report means and standard deviations for the subsample of immigrants and German natives.
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Table 3: Summary statistics for neighborhood data

Mean Median 10th 25th 75th 90th Minimum Maximum No.Obs(zipcode-year).

% College graduates 8.69 7.08 4.03 5.19 10.73 16.07 1.42 29.53 1379

% Benefit Recipient rate 0.99 0.63 0.29 0.40 1.21 2.14 0.11 10.77 1379

% Foreigners 10.64 9.12 2.82 5.35 9.12 14.10 0.63 44.99 1379

Population Size(1,000) 9.38 8.74 5.55 6.95 11.12 14.22 2.18 24.99 1379
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Table 4: Unweighted Frequencies of Individuals within Categories of Neighborhood-Level
Educational by Person-Level Education

0-4.9% 5%-14.9% 15+% Row total

Lower educated (ISCED 1-2) 732 1845 173 2750

Secondary educated (ISCED 3-4) 1692 5026 478 7196

Highly educated (ISCED 5-6) 570 2858 622 4050

Column total 2294 9729 1273 13996

NOTE. The table shows the distribution of individual level education within each
category of the neighborhood educational composition typologies. The presence
of some cells with small sample sizes (e.g., below 500) indicates how difficult it is
to disentangle the contextual and individual-level effects of education in a highly
segregated neighborhood.

4 Indentification of neighborhood human capital spillover

effects in presence of neighborhood sorting

The source of identification in this paper consists in the comparison of body mass index

for otherwise similar individuals who live in neighborhoods with different college gradu-

ates shares in labor force. The hypothesis we need to test is that individuals living in a

neighborhood with higher share of college graduates tend to be less obese.The correlation

between individual obesity and neighborhoods human capital stock is shown in figure 1,

where the indvididual obesity assessments are plotted against percentage of college grad-

uates in 1,379 zip codes in the year 2008 and 2010. The figure 1(a) and 1(b) show that

the local polynomial smooth of logarithm of body weight against neighborhood human

capital stock and logarithm of body mass index against local human capital stock are

slightly negatively correlated to neighborhood human capital stock. The figure 1(c) and

1(d) show that individual propensity to be obese and overweight are negatively correlated

to neighborhood human capital stock respectively. However, it is not yet clear whether

the documented association is causal. There are a lot of unobserved neighborhood and

individual characteristics that may affect obesity and correlated with local human capital

stock.

This section explains our identification strategy. Following Bayer and Ross (2009),

we develop a control function to identify human capitial spillover effects when omitted

variables are at both at individual and neighborhood level. The control function approch

involves two steps. In the first step, we estmate a hedonic rental price regression to gauge

the residual, and calculate the average of residual across each zip code area. In the second

step, we put the neighborhood mean residual into our main obesity regression, in order
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tto capture the unobserved neighborhood attributes which affect neighborhood sorting.

4.1 Baseline specification

Our baseline specification for obesity assessment is

Yint = α+β×Xint+θ×PEnt+η×Znt+UXint+UZnt+ǫijt (1)

where Yint is one of three types of obesity assement for adult i who lives in the neigh-

borhood n at the year t, PEnt is percentage of university educated labor force in neighbor-

hood i at the year t. Xint is a vector of individual and household characteristics, including

age,gender,education level,marial status,smoking habits,eating habits and etc. UXint is

unobeserved individual characteristics which influence body obesity assessment; Znt is a

vector of observed neighborhood characteristics which may be correlated with Yint;UZnt

is a vector of unobserved neighborhood characteristics which may be correlated with Yint.

The vectors Znt andXint include respectively neighborhood and individual characteris-

tics that can potentially affect obesity outcomes. Specially, Znt is a vector of neighborhood

social structure and demographic information including percent college graduates, frac-

tion social benefit recipients, fraction foreigners and the population size for neighborhood

n in the year t. Xint is a vector of individual and household characteristics for individual

i living in neighborhood n at year t, including (1) socio-economic status such as age, gen-

der,marital status,immigration status, employment status, number of household members,

annual household income after tax; (2)smoking behavior, which is controled by a dummy

variable which indicates smoker and (3) eating behaviors, including two dummy variables

which indicates follwoing consicius food every week and drinking beers frequently.

4.2 Unobserved heterogeneity

The first major source of unobserved heterogeneity is individual unobserved heterogene-

ity, by which identification of external effects of neighborhood educataion is plagued.

Individuals who were prone to obese sorted into types of neighbourhood which affected

health behaviors positively, due to unobserved factors which affect location chice, such as

preferences. The second source of unoserved heterogeneity is neighborhood unobserved

heterogeneity, which means that unobserved neighborhood physical and social environ-

ment may also affect individual body weight outcomes.
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4.2.1 Hedonic rental price regression as a control function

Bayer and Ross (2009) utilize structural features of sorting mechanisms of control func-

tion approach to reduces the vertical sorting model into a standard selection problem in

a model that allows identify the effect of individual and group attributes on individual

outcomes,which allow for both individual and group unobservables. In order to control

for the residential sorting due to unobserved neighborhood attributes, in the first step

Bayer and Ross (2009) use hedonic housing price function controlling for each dwelling

and observed neighborhood attributes, wherein neighborhood housing prices is treated as

a proxy for neighborhood quality; in the second step, the mean residual over each U.S

census tract is calculated and put in their main labor market outcome regressions as an

additional control for neighborhood unobservables.

We calculated the block group mean of residual from a linear hedonic rental price

regression of apartment rental offerings between the years 2007 and 2010. Then we merge

the mean residual of the linear hedonic price function with the existing SOEP longitu-

dinal data and neighborhood labor market statistics at postcode level for year 2008 and

2010. We use postcode level average residuals of hedonic price function to control for the

neighborhood unobserved attributes which influence individual sorting into neighborhoods

where they are currently living in. We follow Bayer and Ross (2009) and apply a two-

part control function estimation strategy to identify neighborhood education externalities

under existance of complex correlation patterns between the observed and unobserved

indvidual and neighborhood attributes of equation (1). The key insight of this empirical

strategy is to use information on neighborhood housing pric. Moreover, we make two

additional assumptions

E(UXi|Xi) = 0 and

E(UZi|Zi) = 0 , in order to make identification assumptions of our instruments in the

section 4.3 .

Real Estate is both a consumption good and a financial asset. In our research setting,

we estimate a hedonic rental price equation for all observed appartmental rental prices

using the method suggested by Ekeland et al. (2004), in order to construct an empirical

control for the neighborhood equality.

log(RentalPricemjt) = ξ+ρ×Hmjt+ψ×NBjt+ζmjt (2)

where log(RentalPricemnt) is the logarithm of monthly rent of the apartment unit m at

neighborhood n in the year t. Hmjt are physical attributes of each unit,including logarithm

of size, house type, house status, age of the unit. NBmjt are neighborhood attributes.

Any aspect of rental prices explained by the appartment attributes are absorbed out by

controlling for appartmental characteristics. We control for appartmental characteristics
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because they are in another dimentional orthogonal to the part of rental prices which

directly contribute to individual health outcomes.

Table 10 shows the hedonic rental price estimation with neighborhood attributes. Col-

umn (1) of table 10 reports OLS estimations. For comparison reasons, Column (2) reports

the IV estimates where we instrument endogenous neighborhood attributes for cells means

of neighborhood attributes. And the cells are defined as groups of apartments with sim-

ilar unit observed characteristics, following and Ekeland et al. (2002) and Ekeland et al.

(2004). We average residual of OLS estimates of equation (2) over zip code areas each

year and define that λjt = 1
m
×
∑m

i=1 ζijt, which is proxy for neighborhood unobservables,

thereby captures the unobserved neighborhood characteristics which determine individu-

als’ sorting into their neighborhoods of residence.

4.2.2 Implementing the control function

Yint = α + β × Xijt + θ × Pnt + η × NBnt+λnt +ǫijt (3)

In equation (3), λnt is used to control unobserved neighborhood characteristics. Equation

(4) displays our control function specification, wherein we add the mean residual of hedonic

rental price over zip code as an additional regressor in equation (1).

In order to control for sorting bias due to correlations between individual residential

location choice and neighborhood unobservable, we estimate the control function model

(3) by adding λjt, the mean zip code residual of the hedonic pricing funcion (2), into the

equation (1).

4.3 Using cells based mean as instrumental variables for neigh-

borhood attributes and exclusion restriction

In addition, we look for valid and relevant instruments for endogenous neighborhood

attributes12 and λnt. Following Bayer and Ross (2009) we organize individuals into ho-

mogenous cells based on all individual and household observed attributes that are included

as explanatory variables in our obesity equation (3)13, and calculate cells-based mean of

variables for neighborhood attributes as instruments. These instruments are constructed

under the assumption that similar households will make same location choice if they face

12In our body weight and body mass index regressions, neighborhood attributes include 1) fraction of
higher educated residents;2) fraction of social benefit recipients; 3) Population size; and 4) fraction of
Foreigners.

13We group indivdiuals based on the age education, household annual income, no. of children in the
household, migration status, marital status, eating habit and acolholic drinking frequency into 30 different
cells
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a same residential location choice set14.

The key identifying assumption is that after conditioning on observed individual and

neighborhood attributes, and propensity of selecting one particular neighborhood given

neighborhood quality reflected by rental price, there is no correlation between unobserved

individual attributes across neighborhoods. In fact, the constructed instruments are cor-

related to observed neighborhood attributes endogenously determined by the sorting pro-

cess, but exogeneous to individual unobservable15, henceforth break the link between

neighborhood variables and the individual unobservable. These instruments are predic-

tive of location choice.

5 Empirical findings

In this part of empirical results, I first use the control function approach to estimate the

overall effect of neighbohrood human capital stock on average obesity when all observa-

tions are pooled together. In view of nonlinear correlations , I then estimate how higher

average education in residential neighborhoods affects the obesity prospects of individu-

als with differnet education level, and individuals who live in neighborhoods with differnt

human capital stock.

5.1 Benchmark estimates

Table 5 shows our basline empirical estimates of the effect of neighborhood human capital

stock on individual body weight outcomes(see equation 1 and 2). The dependent variables

are logarithm of body mass index, indicator of being obese(BMI ≥ 30) and indicator of

being overweight (BMI ≥ 25).

In column 1 we report OLS estimates conditional on neighborhood social structure and

population size . There is a positive association between neighborhood share of college

graduates and individual body weight.Estimates in column 2 are condition on individual

socio-economic status, smoking and eating behavior, in addition to neighborhood observ-

able. Estimates on column 2 In column 3 we report OLS estiamtes with the hedonic

control.
14The similar constructed instruments are also applied in Bauer et al. (2011), Bayer et al. (2008),

Ioannides and Zabel (2008)and French (2005)
15By assuming that

E(UXi|Xi) = 0 , the mean neighborhood variables of cells constructed entirely on individual observables
that have already been included in the obesity equation are therefor independent of individual unobserv-
ables
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5.2 Magnitude of the estimated spillover effects of IV models

In column 4 we report IV estiamtes of the control function (3) where neighborhood observ-

ables and hedonic control are instrumented with the blocked group mean of neighborhood

attributes.16 The IV results show that a one percentage point increase in neighborhood

share of college graudates

16For comparison, column 2,4,and 6 of table 12 in appendix C.1 reports the IV estimates of our control
function (2), conditional on year fixed effects.
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5.3 Effects by individual education

in this section, I seprately estimate the effect of college graudate share on the obesity

outcomes of three education groups: less than high-school(ISCED 1-2), high school grad-

uates (ISCED3-4), and college graduates or more(ISCED5-6). I then estimate a model (3)

sepeartely for each group. Column (1) and (2) of table 6 shows humam capital spillover

effects on university graduates,Column (3) and (4) of table 6 shows spillover effects on

high school graduates, and Column (6) and (7) shows for the group of lower educated

people.

There are remarkable differences between high school graudates and lower educated

groups. While the estimated effects of neighborhood human capital stock on body mass

index and individual propensity to be overweight are sizable for high school graudates, the

estimated effects are much smaller and close to zero for college graduates. For high school

graduates, the human capital spillover effect corresponds to -0.36 percentage points on

body mass index and -1.16 percentage points individual likelihood of being overweight.

Compared to high school graduates, we find that for lower educated individuals the

magnititude of estimated human captial spillover effect is larger on individual propensity

of being obese(-0.68 percentages), but much smaller on body mass index(-0.31 percentage

points) and individual propensity to be overweight(-0.65 percentage points). The results

indicate that high school graduates are more influenced by their college educated neigh-

bors than lower educated groups.
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Table 5: Neighborhood education and individual obesity

(1) (2) (3) (4)
Pooled OLS Pooled OLS OLS Control IV Control

Neighborhood Attributes:

Panel A.Dependent variable: Log(BMI)
Share of college graduates(%) -0.0037*** -0.0021*** -0.0021*** -0.0026***

(0.0006) (0.0005) (0.0005) (0.0007)
Share of social benefit recipients(%) -0.0008 -0.0001 -0.0001 -0.0008

(0.0021) (0.0018) (0.0018) (0.0020)
Population size(1,000) -0.0008 -0.0009 -0.0009 -0.0021**

(0.0006) (0.0005) (0.0005) (0.0008)
Share of foreigners (%) -0.0006* -0.0005* -0.0005* -0.0007

(0.0003) (0.0003) (0.0003) (0.0005)
Hedonic Residual 0.0029 0.0118

(0.0382) (0.0916)

R2 0.0098 0.1419 0.1419 0.1410

Panel B. Dependent variable: Obese(=1 if bmi ≥ 30)

Share of college graduates(%) -0.0047*** -0.0021* -0.0021* -0.0029*
(0.0011) (0.0012) (0.0012) (0.0016)

Share of social benefit recipients(%) 0.0013 0.0018 0.0017 -0.0001
(0.0047) (0.0044) (0.0044) (0.0048)

Population size(1,000) -0.0025** -0.0024** -0.0024** -0.0034*
(0.0012) (0.0012) (0.0012) (0.0018)

Share of foreigners (%) -0.0014** -0.0013* -0.0013* -0.0005
(0.0007) (0.0007) (0.0007) (0.0011)

Hedonic Residual -0.0461 0.0425
(0.0964) (0.2193)

R2 0.0043 0.0437 0.0436 0.0433

Panel C. Dependent variable: Overweight or obese(=1 if bmi ≥ 25)

Share of college graduates(%) -0.0102*** -0.0064*** -0.0064*** -0.0075***
(0.0014) (0.0013) (0.0013) (0.0020)

Share of social benefit recipients( (0.0057) (0.0050) (0.0050) (0.0059)
Population size(1,000) 0.0003 0.0000 0.0000 -0.0037*

(0.0015) (0.0014) (0.0014) (0.0022)
Share of foreigners (%) -0.0009 -0.0010 -0.0010 -0.0024*

(0.0008) (0.0008) (0.0008) (0.0013)
Hedonic Residual -0.0424 0.0256

(0.1328) (0.2891)

R2 0.0083 0.1317 0.1316 0.1304

N 13996 13996 13996 13996
Indivdidual obs. Yes Yes Yes

Standard errors in parentheses are robust and clustered on zip code level for column (1), (2),(3) and (5)
and clustered on personal level for column (4) * p < 0.1, ** p < 0.05, *** p < 0.01
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Table 6: Neighborhood education and individual obesity by migration status by individual education

(1) (2) (3) (4) (5) (6)
University Graduates High School Graduates Lower educated

POLS Pooled IV POLS Pooled IV POLS Pooled IV
Neighborhood Attributes:

Panel A. Outcome:Log(BMI)

Share of college graduates(%) -0.0025*** -0.0014 -0.0021*** -0.0036*** -0.0011 -0.0031**
(0.0007) (0.0010) (0.0007) (0.0012) (0.0013) (0.0016)

Share of social benefit recipients(%) -0.0039 -0.0031 0.0017 0.0008 0.0025 -0.0001
(0.0026) (0.0030) (0.0025) (0.0035) (0.0040) (0.0038)

Population size(1,000) -0.0010 -0.0020 -0.0009 -0.0023* -0.0008 -0.0019
(0.0009) (0.0013) (0.0006) (0.0012) (0.0013) (0.0016)

Share of foreigners (%) -0.0014*** -0.0013 -0.0002 -0.0003 -0.0006 -0.0009
(0.0005) (0.0008) (0.0004) (0.0008) (0.0007) (0.0010)

Hedonic residual control 0.0002 0.0156 0.0157
(0.1383) (0.1472) (0.1930)

R2 0.1514 0.1492 0.1220 0.1195 0.1883 0.1857

Panel B. Dependent variable:Obese(=1 if bmi ≥ 30)

Share of college graduates(%) -0.0021 -0.0004 -0.0022 -0.0041 -0.0024 -0.0068**
(0.0015) (0.0023) (0.0015) (0.0026) (0.0029) (0.0031)

Share of social benefit recipients(%) -0.0074 -0.0081 0.0105 0.0121 -0.0044 -0.0100
(0.0057) (0.0068) (0.0064) (0.0082) (0.0112) (0.0097)

Population size(1,000) -0.0032 -0.0050* -0.0018 -0.0027 -0.0029 -0.0028
(0.0019) (0.0030) (0.0014) (0.0026) (0.0029) (0.0032)

Share of foreigners (%) -0.0025** -0.0014 -0.0004 0.0008 -0.0017 -0.0020
(0.0010) (0.0016) (0.0009) (0.0018) (0.0015) (0.0021)

Hedonic residual control 0.1038 0.1691 -0.2228
(0.3558) (0.3527) (0.4645)

R2 0.0407 0.0384 0.0371 0.0361 0.0626 0.0606

N 4050 4050 7196 7196 2750 2750
Indivdidual Yes Yes Yes Yes Yes Yes
Characteristics
Hedonic control Yes Yes Yes
Yes

Standard errors in parentheses are robust and clustered on zip code level for column
* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 7: Separate estiamtes of human capital spillover effects by individual education

(1) (2) (3) (4) (5) (6)
University Graduates High School Graduates Lower educated

POLS Pooled IV POLS Pooled IV POLS Pooled IV

Panel C. Dependent variable:Overweight or obese(=1 if bmi ≥ 25)

Share of college graduates(%) -0.0071*** -0.0042 -0.0067*** -0.0116*** -0.0027 -0.0065*
(0.0021) (0.0030) (0.0018) (0.0033) (0.0029) (0.0039)

Share of social benefit recipients(%) -0.0129 -0.0137 -0.0013 -0.0019 0.0121 0.0097
(0.0083) (0.0096) (0.0072) (0.0105) (0.0098) (0.0101)

Population size(1,000) -0.0005 -0.0036 -0.0008 -0.0077** 0.0027 0.0021
(0.0026) (0.0037) (0.0018) (0.0033) (0.0030) (0.0039)

Share of foreigners (%) -0.0027* -0.0035 -0.0002 -0.0022 -0.0009 -0.0021
(0.0014) (0.0023) (0.0011) (0.0021) (0.0017) (0.0023)

Hedonic residual control 0.0272 0.1965 -0.2378
(0.4453) (0.4643) (0.5103)

R2 0.1389 0.1371 0.1212 0.1157 0.1756 0.1741

N 4050 4050 7196 7196 2750 2750
Indivdidual Yes Yes Yes Yes Yes Yes
Characteristics
Hedonic control Yes Yes Yes
Yes

Standard errors in parentheses are robust and clustered on zip code level for column
* p < 0.1, ** p < 0.05, *** p < 0.01
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5.4 Separate estimates of nonlinear spillover effects by local hu-

man capital stock

I divide neighborhoods into three categories of educational composition, measure of the

percentage of adults who are university graduates (0-4.9 percent, 5-14.9 percent, 15 per-

cent or more) The table 8 and 9 shows that human capital spillover effects varies are

heterogeous depending on neighborhood educational composition.

The estimated human capital spillover effects are negative in the neighborhoods posi-

tive in the neighborhoods in which % University Graduates share ≤ 5 and neighborhoods

in which % University Graduates share ≥ 5 and ≤ 10, whlie positive in the neighborhoods

in which % University Graduates share ≥ 10, implying a U-shaped neighborhood human

capital spillover effects on obesity.
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Table 8: Heterogeneous spillover effects by local human capital stock

% University Graduates share % University Graduates share % University Graduates share
≤ 5 5–10 ≥ 10

POLS Pooled IV POLS Pooled IV POLS Pooled IV
(1) (2) (3) (4) (5) (6)

Panel A. Outcome variable: Log(BMI)
Neighborhood Attributes:
Share of college graduates(%) -0.0010 -0.0027 -0.0040** -0.0072 0.0025 0.0100

(0.0012) (0.0018) (0.0020) (0.0059) (0.0062) (0.0491)
Share of social benefit recipients(%) 0.0023 0.0074 -0.0031 -0.0048* 0.0037 0.0039

(0.0063) (0.0078) (0.0024) (0.0027) (0.0028) (0.0053)
Population size(1,000) 0.0001 -0.0011 -0.0009 -0.0025** -0.0009 -0.0014

(0.0012) (0.0018) (0.0007) (0.0011) (0.0013) (0.0020)
Share of foreigners (%) -0.0005 -0.0009 -0.0005 -0.0008 -0.0004 0.0004

(0.0005) (0.0008) (0.0005) (0.0008) (0.0007) (0.0018)
Hedonic residual control -0.0327 -0.0594 0.1469

(0.2329) (0.1316) (0.1773)

R2 0.1509 0.1484 0.1272 0.1246 0.1464 0.1442

Panel B.Dependent variable:Obese(=1 if bmi ≥ 30)
Share of college graduates(%) 0.0013 -0.0017 -0.0057 -0.0073 -0.0038 0.0174

(0.0026) (0.0040) (0.0048) (0.0131) (0.0138) (0.1271)
Share of social benefit recipients(%) 0.0037 0.0117 -0.0027 -0.0085 0.0069 0.0138

(0.0158) (0.0191) (0.0056) (0.0063) (0.0066) (0.0119)
Population size(1,000) 0.0013 0.0009 -0.0030* -0.0058** -0.0032 -0.0000

(0.0026) (0.0040) (0.0015) (0.0026) (0.0032) (0.0040)
Share of foreigners (%) -0.0007 0.0001 -0.0017* -0.0013 -0.0007 0.0012

(0.0012) (0.0019) (0.0010) (0.0016) (0.0015) (0.0045)
Hedonic residual control -0.2174 0.0408 0.1942

(0.4784) (0.3013) (0.5272)

R2 0.0448 0.0428 0.0369 0.0355 0.0507 0.0472

N 3459 3459 7647 7647 2890 2890
Indivdidual Yes Yes Yes Yes Yes Yes
Characteristics
Hedonic control Yes Yes Yes

Standard errors in parentheses are robust and clustered on zip code level for column
* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 9: Heterogeneous spillover effects by local human capital stock

(1) (2) (3) (4) (5) (6)
% University Graduates share % University Graduates share % University Graduates share

≤ 5 5–10 ≥ 10

POLS Pooled IV POLS Pooled IV POLS Pooled IV

Panel C. Dependent variable:Overweight or obese(=1 if bmi ≥ 25)
Neighborhood Attributes:
Share College graduates(%) -0.0052* -0.0089 -0.0140*** -0.0297** 0.0113 0.0748

(0.0028) (0.0054) (0.0051) (0.0146) (0.0152) (0.1565)
Share of social benefit recipients(%) -0.0050 0.0014 -0.0082 -0.0086 0.0075 0.0086

(0.0176) (0.0217) (0.0066) (0.0080) (0.0081) (0.0166)
Population size(1,000) 0.0027 0.0004 -0.0008 -0.0045 0.0026 -0.0016

(0.0029) (0.0052) (0.0017) (0.0028) (0.0033) (0.0057)
Share of foreigners (%) -0.0004 -0.0028 -0.0011 -0.0027 -0.0011 0.0013

(0.0014) (0.0023) (0.0011) (0.0018) (0.0017) (0.0060)
Hedonic residual control -0.3372 -0.2983 0.6318

(0.6889) (0.4236) (0.5461)

R2 0.1342 0.1317 0.1257 0.1217 0.1264 0.1168

N 3459 3459 7647 7647 2890 2890
Indivdidual Yes Yes Yes Yes Yes Yes
Characteristics
Hedonic control Yes Yes Yes

Standard errors in parentheses are robust and clustered on zip code level for column
* p < 0.1, ** p < 0.05, *** p < 0.01
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5.5 Effects by migration status

In this section, I seprately estimate the effect of college graudate share on the obesity

outcomes of immigrants and natives.

6 Robustness checks

We now discuss the plausibility of our identifying assumptions. I perform arrange of

additional analyses to assess the robustness of the results of the control function model.

First, in stead of mean values of neighborhood variables,I construct median values of

neigborhood variables in each group to instrument for observed neighborhood attributes

In table 24 of the appendix G we replicate the main regression in column 4 of table 5

but use the median neighborhood attributes in each constructed group to instrument for

neighbohrood attributes.

6.1 Spillover effects by gender

Now we estimate neighborhood human capital spillover effects by gender.

Table 22 Table 23

6.2 Spillover effects in West and East Germany

Then we estimate neighborhood human capital spillover effects in both East and West

Germany. Table 24

Table 25

6.3 Placebo test

First,to implement another placebo test, I estimat the IV model using as dependent vari-

ables as 3 health outcomes, including Physical scoring(column 1), role physical score(column

2) and mental scoring(column 3)17 .

The estimated coefficents of neighborhood human capital stock are statistically signifi-

cant, indicating that neighborhood human capital stock causal better health outcomes

for adults in Germany. Table 27 in the appendix G4 shows the estimates of the placebo

regression on other health outcomes

Second, we present a placebo test based on timing. We use the specification in equation

(3) and use the three obesity assessments two years later as dependent variables.

17Nübling et al. (2007) gives detail description of the above three health outcomes
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Table 28 in the appendix G4 shows shows the estimates of the placebo regression on

obesity outcomes two years later.

7 Conclusion and policy implication

In this paper, we estimate the spillover effects of local aggregate education on individual

obesity for adults in Germany. We make use of a very informative data which merges

individual outcomes from the German Socio-Economic Panel with administrative data

at zip code level in Germany. German Socio-Economic Panel is a comprehesive and

representative dataset. And the data of neighborhood social structure is Our empirical

results stem from

As compared to recent literature that address the determinants of obesity, the main

contribution of this paper is the finding of a causal external effect of neighborhood peers’

education on obesity. I find that the estimated impact of neighborhood human capital

stock is small in magnititude,suggesting that very little of the variance in obesity outcomes

is explained by the neighbourhood tertiary education, however the spillover effects on

obesity and body weight is significant for our full sample and more sizable for high school

graudates. The absence of energy intake and energy expenditure for obesity determination

highlights the need for further research.

We use the residual hedonic rental price regression as an additional control of neigh-

borhood unobservables which affect residential location sorting. Obesity sorted into types

of neighbourhood which affected obese positively. We have shown here that this sorting

effect is pretty small. After control for sorting due to neighborhood unobserved attributes

and individual unobserved attributes, the human capital spillover effects only reduced by

less -0.1% comparing to our OLS estimates on the pooled data. The results suggest sort-

ing of individuals in German neighborhoods does not seem to be such that individuals

who experience poorer obesity outcomes live in neighbourhoods with high proportions of

people who do not experience poor obese outcomes.

The obesity trend in Germany generates concern among policy makers on health care

for a number of reasons. First and foremost, we suggest that education may play an import

role for fighting for obesity than previously thought, although the Neighbourhoods had an

effect on the mental health of the individuals living in them - the impact of neighbourhood

on obesity in Germany would be small, unless individuals who were prone to Education

subsidies are typically justified on the basis of perceived positive external effects of human

capital, and the presence of human capital externalities in communities matters for policy

makers because obese related diseases impose a substantial burden on the health care

system. Therefore it is advisable that subsidies on increasing aggregate education in

society indirectly reduces public health care cost through helping people to establish

healthy behaviors.
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Second,The effectiveness of policies designed to reduce obesity may be increased by

peer effects that would spread the obesity reductions through social networks, which

provides evidences supporting group interventions and placed-based programs in obesity

reduction.
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A Hedonic estimation of apartments rental price with

neighborhood attributes

Table 10: House Price Regression

OLS IV

Appartment Characteristics:

Age -0.00952∗∗∗ -0.00895∗∗∗

(0.000353) (0.000481)

Age sq. (1,000) 0.139∗∗∗ 0.135∗∗∗

(0.00656) (0.00950)

Age cub. (1,000) -0.000578∗∗∗ -0.000639∗∗∗

(0.0000351) (0.0000488)

log(Size) 0.839∗∗∗ 0.833∗∗∗

(0.00609) (0.00610)

Number of Rooms 0.0127∗∗∗ 0.0182∗∗∗

(0.00147) (0.00219)

Floor -0.00633∗∗∗ -0.00231∗∗

(0.000353) (0.000912)

Elevator (Dummy) 0.0119∗∗∗ -0.0229∗∗∗

(0.00341) (0.00537)

Newly Buildt(Dummy) 0.0308∗∗∗ -0.00105

(0.00762) (0.00809)

Cellar (Dummy) 0.00112 0.00165

(0.00122) (0.00380)

Balcony (Dummy) 0.0418∗∗∗ 0.0475∗∗∗

(0.00172) (0.00327)

Garden (Dummy) 0.0263∗∗∗ 0.0130∗∗∗

(0.00109) (0.00272)

Kitchen built-in (Dummy) 0.0676∗∗∗ 0.0590∗∗∗

(0.00116) (0.00455)

State: Renovated(Dummy) -0.0206∗∗∗ -0.0126∗

(0.00467) (0.00648)

State: Modernized, well-kept(Dummy) -0.0543∗∗∗ -0.0273∗∗∗

(0.00430) (0.00494)

State: Not Renovated or not stated(Dummy) -0.0844∗∗∗ -0.0430∗∗∗

(0.00491) (0.00666)

Type: Multi-storey, luxurious(Dummy) 0.0640∗∗∗ 0.0416∗∗∗

(0.00457) (0.00511)
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Type: ground floor appartment(Dummy) -0.00661∗ -0.0161∗∗∗

(0.00353) (0.00397)

Type: Attics, Loft(Dummy) 0.0321∗∗∗ 0.0127∗∗∗

(0.00320) (0.00417)

Type: Mezzanine and Basement(Dummy) -0.000305 -0.0189∗∗∗

(0.00385) (0.00686)

Type: Other(Dummy) 0.00272 -0.0151∗∗∗

(0.00356) (0.00535)

Year 2008(Dummy) 0.00835∗∗∗ -0.0337∗∗∗

(0.00125) (0.00664)

Year 2009(Dummy) 0.0214∗∗∗ -0.0140

(0.00170) (0.0142)

Year 2010(Dummy) 0.0339∗∗∗ -0.0234∗

(0.00206) (0.0140)

Neighborhood attributes:

% Benefit Recipient rate 0.00153 0.00334

(0.00116) (0.0189)

%Unemployment rate -0.00395∗∗∗ -0.0238∗∗∗

(0.000525) (0.00252)

%College graduates 0.0153∗∗∗ 0.0347∗∗∗

(0.00118) (0.00215)

%Foreigners 0.00527∗∗∗ 0.0204∗∗∗

(0.00107) (0.00165)

Population Size (1,000) 0.0168∗∗∗ -0.00237

(0.00309) (0.00895)

Constant 2.238∗∗∗ 2.359∗∗∗

(0.0363) (0.139)

Observations 3291956 3291956

R2 0.868 0.709

F 2884.1 3824.1

Standard errors in parentheses

Standard errors are robust and clustered on zip code level (2164 zip code areas)

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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B OLS models

Table 11: OLS Estimates

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Log(BMI) Obese Overweight

OLS OLS OLS OLS OLS OLS OLS OLS OLS

Neighborhood attributes:

Share of college graduates (%) -0.0037∗∗∗ -0.0021∗∗∗ -0.0021∗∗∗ -0.0047∗∗∗ -0.0021∗ -0.0021∗ -0.0102∗∗∗ -0.0064∗∗∗ -0.0064∗∗∗

(0.0006) (0.0005) (0.0005) (0.0011) (0.0012) (0.0012) (0.0014) (0.0013) (0.0013)

Share of social benefit recipients(%) -0.0008 -0.0001 -0.0001 0.0013 0.0018 0.0017 -0.0052 -0.0028 -0.0028

(0.0021) (0.0018) (0.0018) (0.0047) (0.0044) (0.0044) (0.0057) (0.0050) (0.0050)

Population size(1,000) -0.0008 -0.0009 -0.0009 -0.0025∗∗ -0.0024∗∗ -0.0024∗∗ 0.0003 0.0000 0.0000

(0.0006) (0.0005) (0.0005) (0.0012) (0.0012) (0.0012) (0.0015) (0.0014) (0.0014)

Share of foreigners (%) -0.0006∗ -0.0005∗ -0.0005∗ -0.0014∗∗ -0.0013∗ -0.0013∗ -0.0009 -0.0010 -0.0010

(0.0003) (0.0003) (0.0003) (0.0007) (0.0007) (0.0007) (0.0008) (0.0008) (0.0008)

Hedonic residual control 0.0029 -0.0461 -0.0424

(0.0382) (0.0964) (0.1328)

Individual and HH attributes:

Age 0.0119∗∗∗ 0.0119∗∗∗ 0.0165∗∗∗ 0.0165∗∗∗ 0.0273∗∗∗ 0.0273∗∗∗

(0.0007) (0.0007) (0.0015) (0.0015) (0.0019) (0.0019)

Age2 -0.0956∗∗∗ -0.0956∗∗∗ -0.1409∗∗∗ -0.1408∗∗∗ -0.2044∗∗∗ -0.2044∗∗∗

(0.0071) (0.0071) (0.0155) (0.0155) (0.0192) (0.0192)

Migrants(dummy) 0.0058 0.0058 -0.0062 -0.0063 0.0380∗∗ 0.0379∗∗

(0.0055) (0.0055) (0.0123) (0.0123) (0.0148) (0.0148)

Female(dummy) -0.0602∗∗∗ -0.0602∗∗∗ -0.0397∗∗∗ -0.0397∗∗∗ -0.1904∗∗∗ -0.1904∗∗∗

(0.0039) (0.0039) (0.0086) (0.0086) (0.0111) (0.0111)

Married(dummy) -0.0152∗∗∗ -0.0152∗∗∗ -0.0125 -0.0125 -0.0430∗∗∗ -0.0431∗∗∗

(0.0053) (0.0053) (0.0116) (0.0116) (0.0140) (0.0140)

High school graduates(dummy) -0.0132∗∗ -0.0132∗∗ -0.0359∗∗∗ -0.0359∗∗∗ -0.0396∗∗∗ -0.0397∗∗∗
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(0.0054) (0.0054) (0.0123) (0.0122) (0.0143) (0.0143)

College graduates(dummy) -0.0330∗∗∗ -0.0330∗∗∗ -0.0665∗∗∗ -0.0665∗∗∗ -0.0759∗∗∗ -0.0759∗∗∗

(0.0064) (0.0064) (0.0148) (0.0148) (0.0169) (0.0169)

Unemployed(dummy) 0.0034 0.0034 0.0185∗ 0.0185∗ 0.0002 0.0002

(0.0049) (0.0049) (0.0108) (0.0108) (0.0128) (0.0128)

Log(Household Income) -0.0208∗∗∗ -0.0208∗∗∗ -0.0412∗∗∗ -0.0412∗∗∗ -0.0430∗∗∗ -0.0429∗∗∗

(0.0036) (0.0036) (0.0071) (0.0071) (0.0099) (0.0099)

No. HH members 0.0023 0.0024 0.0079 0.0078 0.0041 0.0040

(0.0026) (0.0027) (0.0053) (0.0053) (0.0066) (0.0066)

Smoker (dummy) -0.0239∗∗∗ -0.0239∗∗∗ -0.0370∗∗∗ -0.0370∗∗∗ -0.0565∗∗∗ -0.0564∗∗∗

(0.0044) (0.0044) (0.0094) (0.0094) (0.0123) (0.0123)

Drink beer frequently -0.0219∗∗∗ -0.0219∗∗∗ -0.0524∗∗∗ -0.0524∗∗∗ -0.0342∗∗ -0.0342∗∗

(0.0050) (0.0050) (0.0122) (0.0122) (0.0157) (0.0157)

Following diet food -0.0391∗∗∗ -0.0391∗∗∗ -0.0722∗∗∗ -0.0722∗∗∗ -0.1004∗∗∗ -0.1005∗∗∗

(0.0036) (0.0036) (0.0083) (0.0083) (0.0099) (0.0099)

Constant 3.2917∗∗∗ 3.2382∗∗∗ 3.2382∗∗∗ 0.2544∗∗∗ 0.3147∗∗∗ 0.3145∗∗∗ 0.6375∗∗∗ 0.4718∗∗∗ 0.4716∗∗∗

(0.0098) (0.0400) (0.0400) (0.0216) (0.0780) (0.0780) (0.0244) (0.1112) (0.1113)

N 13996 13996 13996 13996 13996 13996 13996 13996 13996

R2 0.0098 0.1419 0.1419 0.0043 0.0437 0.0436 0.0083 0.1317 0.1316

Individual Control Yes Yes Yes Yes Yes Yes

Hedonic COntrol Yes Yes Yes

Standard errors in parentheses are robust and clustered on postal area
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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C IV models

C.1 Second stage estimates

Table 12: IV Estimates

ln(BMI) ln(BMI) Obese Obese Overweight Overweight

(1) (2) (3) (4) (5) (6)

Neighborhood attributes:

Share of college graduates (%) -0.0026∗∗∗ -0.0026∗∗∗ -0.0029∗ -0.0029∗ -0.0075∗∗∗ -0.0075∗∗∗

(0.0007) (0.0007) (0.0016) (0.0016) (0.0020) (0.0020)

Share of welfare recipients (%) -0.0008 -0.0005 -0.0001 0.0003 -0.0031 -0.0031

(0.0020) (0.0021) (0.0048) (0.0048) (0.0059) (0.0060)

Population size (1,000) -0.0021∗∗ -0.0021∗∗ -0.0034∗ -0.0034∗ -0.0037∗ -0.0037∗

(0.0008) (0.0008) (0.0018) (0.0018) (0.0022) (0.0022)

Share of foreigners(%) -0.0007 -0.0007 -0.0005 -0.0005 -0.0024∗ -0.0024∗

(0.0005) (0.0005) (0.0011) (0.0011) (0.0013) (0.0013)

Hedonic residual control 0.0118 0.0058 0.0425 0.0343 0.0256 0.0244

(0.0916) (0.0918) (0.2193) (0.2202) (0.2891) (0.2904)

Individual and HH. attributes:

Age 0.0119∗∗∗ 0.0119∗∗∗ 0.0165∗∗∗ 0.0165∗∗∗ 0.0272∗∗∗ 0.0272∗∗∗

(0.0007) (0.0007) (0.0015) (0.0015) (0.0019) (0.0019)

Age2 -0.0953∗∗∗ -0.0954∗∗∗ -0.1406∗∗∗ -0.1407∗∗∗ -0.2035∗∗∗ -0.2036∗∗∗

(0.0071) (0.0071) (0.0155) (0.0155) (0.0191) (0.0191)

Immigrants(dummy) 0.0066 0.0066 -0.0089 -0.0089 0.0447∗∗∗ 0.0447∗∗∗

(0.0057) (0.0057) (0.0125) (0.0125) (0.0156) (0.0156)

Female(dummy) -0.0602∗∗∗ -0.0602∗∗∗ -0.0396∗∗∗ -0.0396∗∗∗ -0.1901∗∗∗ -0.1901∗∗∗

(0.0039) (0.0039) (0.0086) (0.0086) (0.0111) (0.0111)

Married(dummy) -0.0153∗∗∗ -0.0154∗∗∗ -0.0130 -0.0131 -0.0426∗∗∗ -0.0426∗∗∗

(0.0053) (0.0053) (0.0116) (0.0116) (0.0140) (0.0140)

High school graduates(dummy) -0.0128∗∗ -0.0129∗∗ -0.0350∗∗∗ -0.0351∗∗∗ -0.0393∗∗∗ -0.0393∗∗∗

(0.0054) (0.0054) (0.0122) (0.0123) (0.0143) (0.0143)

College graduates(dummy) -0.0323∗∗∗ -0.0324∗∗∗ -0.0645∗∗∗ -0.0646∗∗∗ -0.0753∗∗∗ -0.0753∗∗∗

(0.0064) (0.0064) (0.0149) (0.0149) (0.0172) (0.0172)

Unemployed(dummy) 0.0032 0.0034 0.0186∗ 0.0188∗ -0.0004 -0.0003

(0.0049) (0.0049) (0.0108) (0.0108) (0.0128) (0.0128)

Log(HH. Income) -0.0201∗∗∗ -0.0201∗∗∗ -0.0411∗∗∗ -0.0412∗∗∗ -0.0401∗∗∗ -0.0401∗∗∗

(post tax in 1,000 Euro) (0.0037) (0.0037) (0.0071) (0.0071) (0.0100) (0.0100)

No. HH members 0.0023 0.0023 0.0081 0.0080 0.0037 0.0036

(0.0027) (0.0027) (0.0054) (0.0054) (0.0067) (0.0067)

Smoker(dummy) -0.0238∗∗∗ -0.0239∗∗∗ -0.0370∗∗∗ -0.0371∗∗∗ -0.0559∗∗∗ -0.0560∗∗∗

(0.0044) (0.0044) (0.0094) (0.0094) (0.0123) (0.0123)

Drinking beer regularly(dummy) -0.0218∗∗∗ -0.0216∗∗∗ -0.0526∗∗∗ -0.0523∗∗∗ -0.0333∗∗ -0.0333∗∗

(0.0050) (0.0050) (0.0122) (0.0122) (0.0157) (0.0157)

Following concious food -0.0392∗∗∗ -0.0391∗∗∗ -0.0724∗∗∗ -0.0723∗∗∗ -0.1002∗∗∗ -0.1001∗∗∗

regularly(dummy) (0.0036) (0.0036) (0.0083) (0.0083) (0.0099) (0.0099)

Year 2010 0.0044∗∗∗ 0.0060∗ 0.0008

(0.0013) (0.0035) (0.0048)
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Constants 3.2498∗∗∗ 3.2483∗∗∗ 0.3260∗∗∗ 0.3240∗∗∗ 0.5042∗∗∗ 0.5039∗∗∗

(0.0402) (0.0401) (0.0783) (0.0783) (0.1124) (0.1124)

N 13996 13996 13996 13996 13996 13996

R2 0.1410 0.1411 0.0433 0.0433 0.1304 0.1303

Year Fixed Effects Yes Yes Yes

Kleibergen-Paap rk LM statistic:

Cragg-Donald Wald F statistic : 644.63 536.923

Hansen J statistic: 0 0 0

Standard errors in parentheses are robust and clustered on postal area
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

C.2 First stage regressions

Table 13: First stage estimates

(1) (2) (3) (4) (5)

Share College Share Social Share Foreigners Population Hedonic

Graduates(%) Benefit Recipients(%) (%) size(1,000) Residual

Constructed instruments

iv_Share of college graduates (%) 0.6338∗∗∗ 0.0102∗∗∗ -0.0090 -0.0027 0.0000

(0.0178) (0.0016) (0.0175) (0.0088) (0.0001)

iv_Share of social benefit recipients(%) -0.2959∗∗∗ 1.0103∗∗∗ -0.0084 -0.1302 -0.0002

(0.0626) (0.0242) (0.1613) (0.0854) (0.0004)

iv_Population size(1,000) -0.0047 0.0053∗∗∗ -0.0016 0.6391∗∗∗ -0.0000

(0.0110) (0.0016) (0.0172) (0.0211) (0.0001)

iv_Share of foreigners (%) -0.0024 -0.0011 0.6439∗∗∗ -0.0004 -0.0000

(0.0071) (0.0010) (0.0200) (0.0059) (0.0000)

iv_Hedonic residual control -0.3133 0.2425 -2.1486 -0.8410 0.5331∗∗∗

(1.1882) (0.1937) (2.0491) (1.1316) (0.0264)

Exogeneous controls

Age -0.0321∗∗ 0.0008 -0.0059 0.0005 -0.0000

(0.0148) (0.0024) (0.0240) (0.0125) (0.0001)

Age2 0.2325 -0.0057 0.0750 0.0075 0.0000

(0.1453) (0.0247) (0.2519) (0.1217) (0.0007)

Migrants(dummy) -0.0135 0.0041 1.3901∗∗∗ 0.1010 -0.0001

(0.1234) (0.0213) (0.2229) (0.1663) (0.0005)

Female(dummy) 0.1113∗ -0.0094 0.0676 -0.0203 0.0001

(0.0645) (0.0102) (0.1043) (0.0558) (0.0003)

Married(dummy) 0.1077 0.0016 0.2779 -0.1025 -0.0002

(0.1187) (0.0180) (0.1850) (0.1042) (0.0005)

High school graduates(dummy) 0.0896 -0.0062 -0.2200 0.0879 -0.0006

(0.0992) (0.0183) (0.1810) (0.0991) (0.0005)

College graduates(dummy) 0.6796∗∗∗ -0.0236 -0.3010 -0.0045 0.0001

(0.1428) (0.0210) (0.2149) (0.1157) (0.0006)

Unemployed(dummy) -0.0103 -0.0016 -0.0847 -0.0202 -0.0001

(0.0979) (0.0184) (0.1569) (0.0869) (0.0005)

Smoker (dummy) -0.0454 0.0118 0.1173 0.1041 0.0003
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(0.1057) (0.0154) (0.1510) (0.1028) (0.0005)

Drink beer frequently 0.3047∗∗ -0.0133 0.4538∗∗ -0.1280 -0.0000

(0.1399) (0.0187) (0.2233) (0.1311) (0.0007)

Following diet food -0.0118 0.0307∗∗ 0.2198 -0.0218 0.0000

(0.0864) (0.0142) (0.1390) (0.0965) (0.0006)

Log(Household Income) 0.2637∗∗∗ -0.0086 0.2925∗∗ 0.0868 0.0004

(0.0909) (0.0128) (0.1309) (0.0828) (0.0004)

No. HH members -0.1887∗∗∗ 0.0051 -0.1612∗∗ 0.0739 -0.0005∗∗

(0.0510) (0.0079) (0.0820) (0.0451) (0.0002)

Constant 1.7261 -0.0911 0.6691 2.7579∗∗∗ -0.0017

(1.0773) (0.1312) (1.5363) (0.9436) (0.0045)

N 13996 13996 13996 13996 13996

R2 0.3622 0.6190 0.3380 0.3136 0.1986

First stage test statistics:

F-statistic(1st stage) 298.09 574.49 218.55 190.53 82.21

AP chi-square(1st stage) 1372.71 1673.19 1036.67 919.73 407.78

AP F-statistic (1st stage) 1300.09 1669.83 1034.58 917.88 406.96

Standard errors in parentheses are robust and clustered on postal area
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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D Human capital spillover effects by education level

Table 14: Neighborhood education and individual obesity by individual education
level:Dependent variable:log(BMI)

University Graduates High School Graduates Lower educated
POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Neighborhood attributes:
Share of college graduates (%) -0.0025∗∗∗ -0.0014 -0.0021∗∗∗ -0.0036∗∗∗ -0.0011 -0.0031∗∗

(0.0007) (0.0010) (0.0007) (0.0012) (0.0013) (0.0016)
Share of social benefit recipients(%) -0.0039 -0.0031 0.0017 0.0008 0.0025 -0.0001

(0.0026) (0.0030) (0.0025) (0.0035) (0.0040) (0.0038)
Population size(1,000) -0.0010 -0.0020 -0.0009 -0.0023∗ -0.0008 -0.0019

(0.0009) (0.0013) (0.0006) (0.0012) (0.0013) (0.0016)
Share of foreigners (%) -0.0014∗∗∗ -0.0013 -0.0002 -0.0003 -0.0006 -0.0009

(0.0005) (0.0008) (0.0004) (0.0008) (0.0007) (0.0010)
Hedonic residual control 0.0002 0.0156 0.0157

(0.1383) (0.1472) (0.1930)
Individual and HH. attributes:
Age 0.0111∗∗∗ 0.0113∗∗∗ 0.0119∗∗∗ 0.0117∗∗∗ 0.0113∗∗∗ 0.0112∗∗∗

(0.0016) (0.0016) (0.0010) (0.0010) (0.0015) (0.0015)
Age2 -0.0935∗∗∗ -0.0945∗∗∗ -0.0966∗∗∗ -0.0951∗∗∗ -0.0857∗∗∗ -0.0850∗∗∗

(0.0153) (0.0153) (0.0099) (0.0099) (0.0146) (0.0145)
Migrants(dummy) 0.0033 0.0035 0.0115 0.0126 -0.0039 -0.0013

(0.0097) (0.0100) (0.0074) (0.0078) (0.0109) (0.0114)
Female(dummy) -0.0764∗∗∗ -0.0768∗∗∗ -0.0648∗∗∗ -0.0649∗∗∗ -0.0331∗∗∗ -0.0323∗∗∗

(0.0069) (0.0070) (0.0054) (0.0054) (0.0095) (0.0095)
Married(dummy) -0.0195∗∗ -0.0203∗∗ -0.0067 -0.0065 -0.0311∗∗∗ -0.0310∗∗∗

(0.0089) (0.0090) (0.0072) (0.0072) (0.0120) (0.0119)
Unemployed(dummy) 0.0072 0.0069 0.0059 0.0061 0.0051 0.0046

(0.0092) (0.0092) (0.0064) (0.0064) (0.0115) (0.0115)
Log(Household Income) -0.0198∗∗∗ -0.0211∗∗∗ -0.0181∗∗∗ -0.0169∗∗∗ -0.0218∗∗ -0.0198∗∗

(0.0059) (0.0061) (0.0052) (0.0052) (0.0088) (0.0089)
No. HH members -0.0028 -0.0019 0.0044 0.0038 0.0049 0.0040

(0.0040) (0.0041) (0.0035) (0.0036) (0.0052) (0.0053)
Smoker (dummy) -0.0136 -0.0132 -0.0280∗∗∗ -0.0278∗∗∗ -0.0209∗∗ -0.0209∗∗

(0.0088) (0.0088) (0.0058) (0.0058) (0.0102) (0.0102)
Drink beer frequently -0.0247∗∗∗ -0.0258∗∗∗ -0.0217∗∗∗ -0.0205∗∗∗ -0.0256∗ -0.0246∗

(0.0078) (0.0078) (0.0070) (0.0070) (0.0136) (0.0135)
Following diet food -0.0518∗∗∗ -0.0527∗∗∗ -0.0361∗∗∗ -0.0358∗∗∗ -0.0256∗∗∗ -0.0258∗∗∗

(0.0064) (0.0064) (0.0049) (0.0049) (0.0087) (0.0088)
Constant 3.2736∗∗∗ 3.2798∗∗∗ 3.1886∗∗∗ 3.2120∗∗∗ 3.2247∗∗∗ 3.2398∗∗∗

(0.0697) (0.0686) (0.0559) (0.0573) (0.0962) (0.0965)

N 4050 4050 7196 7196 2750 2750
R2 0.1514 0.1492 0.1220 0.1195 0.1883 0.1857

Standard errors in parentheses are robust and clustered on postal area
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 15: Neighborhood education and individual obesity by individual education
level:Dependent variable:Obese(=1 if bmi ≥ 30)

(1) (2) (3) (4) (5) (6)
University Graduates High School Graduates Lower educated
POLS Pooled IV POLS Pooled IV POLS Pooled IV

Neighborhood attributes:
Share of college graduates (%) -0.0021 -0.0004 -0.0022 -0.0041 -0.0024 -0.0068∗∗

(0.0015) (0.0023) (0.0015) (0.0026) (0.0029) (0.0031)
Share of social benefit recipients(%) -0.0074 -0.0081 0.0105 0.0121 -0.0044 -0.0100

(0.0057) (0.0068) (0.0064) (0.0082) (0.0112) (0.0097)
Population size(1,000) -0.0032 -0.0050∗ -0.0018 -0.0027 -0.0029 -0.0028

(0.0019) (0.0030) (0.0014) (0.0026) (0.0029) (0.0032)
Share of foreigners (%) -0.0025∗∗ -0.0014 -0.0004 0.0008 -0.0017 -0.0020

(0.0010) (0.0016) (0.0009) (0.0018) (0.0015) (0.0021)
Hedonic residual control 0.1038 0.1691 -0.2228

(0.3558) (0.3527) (0.4645)
Individual and HH. attributes:
Age 0.0189∗∗∗ 0.0192∗∗∗ 0.0155∗∗∗ 0.0154∗∗∗ 0.0154∗∗∗ 0.0153∗∗∗

(0.0033) (0.0033) (0.0022) (0.0022) (0.0032) (0.0032)
Age2 -0.1733∗∗∗ -0.1753∗∗∗ -0.1271∗∗∗ -0.1267∗∗∗ -0.1312∗∗∗ -0.1306∗∗∗

(0.0321) (0.0322) (0.0220) (0.0222) (0.0319) (0.0318)
Migrants(dummy) -0.0307 -0.0337 0.0026 -0.0016 -0.0107 -0.0080

(0.0204) (0.0209) (0.0173) (0.0179) (0.0236) (0.0241)
Female(dummy) -0.0438∗∗∗ -0.0441∗∗∗ -0.0543∗∗∗ -0.0540∗∗∗ -0.0013 0.0005

(0.0144) (0.0144) (0.0130) (0.0130) (0.0209) (0.0207)
Married(dummy) -0.0079 -0.0107 0.0023 0.0019 -0.0582∗∗ -0.0574∗∗

(0.0194) (0.0196) (0.0165) (0.0165) (0.0275) (0.0274)
Unemployed(dummy) 0.0467∗∗ 0.0462∗∗ 0.0092 0.0093 0.0256 0.0254

(0.0208) (0.0208) (0.0148) (0.0148) (0.0233) (0.0232)
Log(Household Income) -0.0444∗∗∗ -0.0483∗∗∗ -0.0408∗∗∗ -0.0407∗∗∗ -0.0285∗ -0.0248

(0.0130) (0.0132) (0.0104) (0.0105) (0.0158) (0.0161)
No. HH members -0.0062 -0.0041 0.0179∗∗ 0.0177∗∗ 0.0045 0.0021

(0.0081) (0.0082) (0.0078) (0.0078) (0.0093) (0.0094)
Smoker (dummy) -0.0192 -0.0185 -0.0386∗∗∗ -0.0387∗∗∗ -0.0510∗∗ -0.0512∗∗

(0.0185) (0.0186) (0.0130) (0.0130) (0.0213) (0.0213)
Drink beer frequently -0.0552∗∗∗ -0.0574∗∗∗ -0.0568∗∗∗ -0.0566∗∗∗ -0.0375 -0.0331

(0.0187) (0.0186) (0.0184) (0.0183) (0.0314) (0.0314)
Following diet food -0.0796∗∗∗ -0.0818∗∗∗ -0.0767∗∗∗ -0.0770∗∗∗ -0.0489∗∗ -0.0477∗∗

(0.0143) (0.0144) (0.0109) (0.0110) (0.0196) (0.0197)
Constant 0.3173∗∗ 0.3359∗∗ 0.2508∗∗ 0.2638∗∗ 0.2316 0.2428

(0.1491) (0.1495) (0.1118) (0.1154) (0.1819) (0.1835)

N 4050 4050 7196 7196 2750 2750
R2 0.0407 0.0384 0.0371 0.0361 0.0626 0.0606

Standard errors in parentheses are robust and clustered on postal area
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 16: Neighborhood education and individual obesity by individual education
level:Dependent variable:Overweight(=1 if bmi ≥ 25)

University Graduates High School Graduates Lower educated
POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Neighborhood attributes:
Share of college graduates (%) -0.0071∗∗∗ -0.0042 -0.0067∗∗∗ -0.0116∗∗∗ -0.0027 -0.0065∗

(0.0021) (0.0030) (0.0018) (0.0033) (0.0029) (0.0039)
Share of social benefit recipients(%) -0.0129 -0.0137 -0.0013 -0.0019 0.0121 0.0097

(0.0083) (0.0096) (0.0072) (0.0105) (0.0098) (0.0101)
Population size(1,000) -0.0005 -0.0036 -0.0008 -0.0077∗∗ 0.0027 0.0021

(0.0026) (0.0037) (0.0018) (0.0033) (0.0030) (0.0039)
Share of foreigners (%) -0.0027∗ -0.0035 -0.0002 -0.0022 -0.0009 -0.0021

(0.0014) (0.0023) (0.0011) (0.0021) (0.0017) (0.0023)
Hedonic residual control 0.0272 0.1965 -0.2378

(0.4453) (0.4643) (0.5103)
Individual and HH. attributes:
Age 0.0292∗∗∗ 0.0297∗∗∗ 0.0287∗∗∗ 0.0280∗∗∗ 0.0216∗∗∗ 0.0215∗∗∗

(0.0049) (0.0049) (0.0027) (0.0027) (0.0037) (0.0037)
Age2 -0.2410∗∗∗ -0.2444∗∗∗ -0.2203∗∗∗ -0.2144∗∗∗ -0.1377∗∗∗ -0.1373∗∗∗

(0.0479) (0.0478) (0.0267) (0.0267) (0.0357) (0.0354)
Migrants(dummy) 0.0028 0.0058 0.0780∗∗∗ 0.0884∗∗∗ -0.0054 0.0020

(0.0295) (0.0303) (0.0197) (0.0212) (0.0272) (0.0285)
Female(dummy) -0.2235∗∗∗ -0.2248∗∗∗ -0.2069∗∗∗ -0.2072∗∗∗ -0.1220∗∗∗ -0.1199∗∗∗

(0.0206) (0.0207) (0.0156) (0.0155) (0.0244) (0.0243)
Married(dummy) -0.0688∗∗∗ -0.0691∗∗∗ -0.0156 -0.0148 -0.0835∗∗∗ -0.0830∗∗∗

(0.0258) (0.0260) (0.0187) (0.0187) (0.0307) (0.0306)
Unemployed(dummy) 0.0347 0.0339 0.0117 0.0127 -0.0300 -0.0312

(0.0270) (0.0269) (0.0168) (0.0168) (0.0269) (0.0270)
Log(Household Income) -0.0567∗∗∗ -0.0588∗∗∗ -0.0318∗∗ -0.0262∗ -0.0413∗∗ -0.0377∗

(0.0175) (0.0179) (0.0139) (0.0139) (0.0206) (0.0209)
No. HH members -0.0089 -0.0068 0.0077 0.0060 0.0118 0.0095

(0.0112) (0.0113) (0.0092) (0.0093) (0.0126) (0.0129)
Smoker (dummy) -0.0208 -0.0193 -0.0738∗∗∗ -0.0724∗∗∗ -0.0394 -0.0392

(0.0249) (0.0249) (0.0161) (0.0161) (0.0261) (0.0260)
Drink beer frequently -0.0457∗ -0.0488∗ -0.0318 -0.0254 -0.0407 -0.0378

(0.0254) (0.0255) (0.0214) (0.0216) (0.0404) (0.0406)
Following diet food -0.1586∗∗∗ -0.1605∗∗∗ -0.0857∗∗∗ -0.0837∗∗∗ -0.0471∗∗ -0.0464∗∗

(0.0183) (0.0184) (0.0136) (0.0136) (0.0220) (0.0220)
Constant 0.6676∗∗∗ 0.6845∗∗∗ 0.2726∗ 0.3636∗∗ 0.4381∗ 0.4557∗

(0.2111) (0.2089) (0.1521) (0.1544) (0.2367) (0.2369)

N 4050 4050 7196 7196 2750 2750
R2 0.1389 0.1371 0.1212 0.1157 0.1756 0.1741

Standard errors in parentheses are robust and clustered on postal area
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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E Spillover effects by human captial concentration

Table 17: Outcome variable: Log(BMI)

% College share ≤ 5 % College share 5–10 % College share ≥ 10

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Share of college graduates (%) -0.0010 -0.0027 -0.0040∗∗ -0.0072 0.0025 0.0100

(0.0012) (0.0018) (0.0020) (0.0059) (0.0062) (0.0491)

Share of social benefit recipients(%) 0.0023 0.0074 -0.0031 -0.0048∗ 0.0037 0.0039

(0.0063) (0.0078) (0.0024) (0.0027) (0.0028) (0.0053)

Population size(1,000) 0.0001 -0.0011 -0.0009 -0.0025∗∗ -0.0009 -0.0014

(0.0012) (0.0018) (0.0007) (0.0011) (0.0013) (0.0020)

Share of foreigners (%) -0.0005 -0.0009 -0.0005 -0.0008 -0.0004 0.0004

(0.0005) (0.0008) (0.0005) (0.0008) (0.0007) (0.0018)

Age 0.0132∗∗∗ 0.0131∗∗∗ 0.0106∗∗∗ 0.0106∗∗∗ 0.0136∗∗∗ 0.0135∗∗∗

(0.0015) (0.0015) (0.0009) (0.0009) (0.0015) (0.0015)

Age2 -0.1096∗∗∗ -0.1087∗∗∗ -0.0820∗∗∗ -0.0823∗∗∗ -0.1115∗∗∗ -0.1105∗∗∗

(0.0153) (0.0152) (0.0092) (0.0092) (0.0154) (0.0158)

Migrants(dummy) 0.0142 0.0164 0.0004 0.0018 0.0071 0.0055

(0.0104) (0.0106) (0.0078) (0.0081) (0.0113) (0.0127)

Female(dummy) -0.0698∗∗∗ -0.0696∗∗∗ -0.0608∗∗∗ -0.0607∗∗∗ -0.0461∗∗∗ -0.0461∗∗∗

(0.0080) (0.0079) (0.0052) (0.0052) (0.0082) (0.0081)

Married(dummy) -0.0106 -0.0098 -0.0191∗∗∗ -0.0187∗∗∗ -0.0148 -0.0153

(0.0121) (0.0121) (0.0070) (0.0070) (0.0106) (0.0107)

High school graduates(dummy) -0.0200∗ -0.0200∗ -0.0095 -0.0090 -0.0166∗ -0.0167

(0.0118) (0.0117) (0.0072) (0.0072) (0.0101) (0.0107)

College graduates(dummy) -0.0484∗∗∗ -0.0477∗∗∗ -0.0249∗∗∗ -0.0241∗∗∗ -0.0307∗∗ -0.0311∗∗

(0.0136) (0.0135) (0.0083) (0.0084) (0.0133) (0.0148)

Unemployed(dummy) 0.0089 0.0081 0.0001 0.0002 0.0042 0.0033

(0.0107) (0.0107) (0.0065) (0.0066) (0.0102) (0.0103)

Log(Household Income) -0.0149∗∗ -0.0139∗∗ -0.0233∗∗∗ -0.0220∗∗∗ -0.0205∗∗∗ -0.0212∗∗∗

(0.0067) (0.0068) (0.0053) (0.0053) (0.0071) (0.0071)

No. HH members 0.0011 0.0009 0.0018 0.0019 0.0042 0.0049

(0.0050) (0.0050) (0.0039) (0.0039) (0.0050) (0.0051)

Smoker (dummy) -0.0121 -0.0118 -0.0211∗∗∗ -0.0203∗∗∗ -0.0411∗∗∗ -0.0419∗∗∗

(0.0100) (0.0101) (0.0058) (0.0058) (0.0088) (0.0087)

Drink beer frequently -0.0286∗∗∗ -0.0279∗∗∗ -0.0233∗∗∗ -0.0235∗∗∗ -0.0110 -0.0103

(0.0089) (0.0090) (0.0070) (0.0070) (0.0113) (0.0121)
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Following diet food -0.0425∗∗∗ -0.0427∗∗∗ -0.0366∗∗∗ -0.0364∗∗∗ -0.0404∗∗∗ -0.0401∗∗∗

(0.0072) (0.0073) (0.0050) (0.0050) (0.0072) (0.0073)

Hedonic residual control -0.0327 -0.0594 0.1469

(0.2329) (0.1316) (0.1773)

Constant 3.1357∗∗∗ 3.1642∗∗∗ 3.3105∗∗∗ 3.3375∗∗∗ 3.1693∗∗∗ 3.1445∗∗∗

(0.0741) (0.0752) (0.0600) (0.0669) (0.0823) (0.2324)

N 3459 3459 7647 7647 2890 2890

R2 0.1509 0.1484 0.1272 0.1246 0.1464 0.1442

Standard errors in parentheses are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 18: Outcome variable: Obese(=1 if BMI ≥ 30)

% College share ≤ 5 % College share 5–10 % College share ≥ 10

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Share of college graduates (%) 0.0013 -0.0017 -0.0057 -0.0073 -0.0038 0.0174

(0.0026) (0.0040) (0.0048) (0.0131) (0.0138) (0.1271)

Share of social benefit recipients(%) 0.0037 0.0117 -0.0027 -0.0085 0.0069 0.0138

(0.0158) (0.0191) (0.0056) (0.0063) (0.0066) (0.0119)

Population size(1,000) 0.0013 0.0009 -0.0030∗ -0.0058∗∗ -0.0032 -0.0000

(0.0026) (0.0040) (0.0015) (0.0026) (0.0032) (0.0040)

Share of foreigners (%) -0.0007 0.0001 -0.0017∗ -0.0013 -0.0007 0.0012

(0.0012) (0.0019) (0.0010) (0.0016) (0.0015) (0.0045)

Hedonic residual control -0.2174 0.0408 0.1942

(0.4784) (0.3013) (0.5272)

Age 0.0184∗∗∗ 0.0181∗∗∗ 0.0144∗∗∗ 0.0145∗∗∗ 0.0194∗∗∗ 0.0194∗∗∗

(0.0029) (0.0029) (0.0021) (0.0021) (0.0036) (0.0037)

Age2 -0.1575∗∗∗ -0.1554∗∗∗ -0.1201∗∗∗ -0.1214∗∗∗ -0.1705∗∗∗ -0.1713∗∗∗

(0.0289) (0.0291) (0.0206) (0.0207) (0.0362) (0.0378)

Migrants(dummy) 0.0041 -0.0004 -0.0196 -0.0216 0.0071 0.0043

(0.0204) (0.0209) (0.0174) (0.0178) (0.0269) (0.0300)

Female(dummy) -0.0388∗∗ -0.0380∗∗ -0.0424∗∗∗ -0.0425∗∗∗ -0.0336∗ -0.0341∗

(0.0153) (0.0152) (0.0118) (0.0117) (0.0203) (0.0202)

Married(dummy) 0.0166 0.0171 -0.0185 -0.0187 -0.0331 -0.0337

(0.0215) (0.0215) (0.0155) (0.0156) (0.0260) (0.0261)

High school graduates(dummy) -0.0413 -0.0414 -0.0369∗∗ -0.0353∗∗ -0.0287 -0.0292

(0.0257) (0.0255) (0.0161) (0.0162) (0.0265) (0.0280)
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College graduates(dummy) -0.0840∗∗∗ -0.0802∗∗∗ -0.0549∗∗∗ -0.0528∗∗∗ -0.0711∗∗ -0.0744∗

(0.0286) (0.0284) (0.0191) (0.0193) (0.0361) (0.0390)

Unemployed(dummy) 0.0289 0.0271 0.0074 0.0075 0.0368 0.0359

(0.0212) (0.0214) (0.0144) (0.0146) (0.0246) (0.0248)

Log(Household Income) -0.0140 -0.0142 -0.0522∗∗∗ -0.0517∗∗∗ -0.0482∗∗∗ -0.0483∗∗∗

(0.0138) (0.0141) (0.0096) (0.0096) (0.0157) (0.0156)

No. HH members 0.0009 0.0003 0.0090 0.0100 0.0120 0.0127

(0.0094) (0.0095) (0.0078) (0.0078) (0.0107) (0.0107)

Smoker (dummy) -0.0203 -0.0191 -0.0273∗∗ -0.0261∗∗ -0.0806∗∗∗ -0.0817∗∗∗

(0.0193) (0.0194) (0.0128) (0.0128) (0.0190) (0.0189)

Drink beer frequently -0.0425∗∗ -0.0415∗∗ -0.0611∗∗∗ -0.0627∗∗∗ -0.0451 -0.0442

(0.0200) (0.0201) (0.0174) (0.0173) (0.0277) (0.0291)

Following diet food -0.0758∗∗∗ -0.0765∗∗∗ -0.0607∗∗∗ -0.0606∗∗∗ -0.0937∗∗∗ -0.0918∗∗∗

(0.0147) (0.0148) (0.0116) (0.0116) (0.0178) (0.0184)

Constant -0.1086 -0.0638 0.5177∗∗∗ 0.5516∗∗∗ 0.3322∗ 0.1914

(0.1395) (0.1525) (0.1096) (0.1239) (0.1837) (0.5906)

N 3459 3459 7647 7647 2890 2890

R2 0.0448 0.0428 0.0369 0.0355 0.0507 0.0472

Standard errors in parentheses

Standard errors are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 19: Outcome variable (=1 if BMI ≥ 25)

(1) (2) (3) (4) (5) (6)

% College share ≤ 5 % College share 5–10 % College share ≥ 10

POLS Pooled IV POLS Pooled IV POLS Pooled IV

Share of college graduates (%) -0.0052∗ -0.0089 -0.0140∗∗∗ -0.0297∗∗ 0.0113 0.0748

(0.0028) (0.0054) (0.0051) (0.0146) (0.0152) (0.1565)

Share of social benefit recipients(%) -0.0050 0.0014 -0.0082 -0.0086 0.0075 0.0086

(0.0176) (0.0217) (0.0066) (0.0080) (0.0081) (0.0166)

Population size(1,000) 0.0027 0.0004 -0.0008 -0.0045 0.0026 -0.0016

(0.0029) (0.0052) (0.0017) (0.0028) (0.0033) (0.0057)

Share of foreigners (%) -0.0004 -0.0028 -0.0011 -0.0027 -0.0011 0.0013

(0.0014) (0.0023) (0.0011) (0.0018) (0.0017) (0.0060)

Hedonic residual control -0.3372 -0.2983 0.6318

(0.6889) (0.4236) (0.5461)

Age 0.0300∗∗∗ 0.0297∗∗∗ 0.0234∗∗∗ 0.0235∗∗∗ 0.0336∗∗∗ 0.0334∗∗∗
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(0.0037) (0.0037) (0.0026) (0.0026) (0.0042) (0.0043)

Age2 -0.2352∗∗∗ -0.2325∗∗∗ -0.1665∗∗∗ -0.1666∗∗∗ -0.2639∗∗∗ -0.2622∗∗∗

(0.0372) (0.0371) (0.0254) (0.0255) (0.0426) (0.0437)

Migrants(dummy) 0.0385 0.0489∗ 0.0323 0.0417∗ 0.0492 0.0532

(0.0272) (0.0282) (0.0208) (0.0220) (0.0312) (0.0355)

Female(dummy) -0.2077∗∗∗ -0.2076∗∗∗ -0.1950∗∗∗ -0.1942∗∗∗ -0.1547∗∗∗ -0.1535∗∗∗

(0.0233) (0.0232) (0.0146) (0.0146) (0.0233) (0.0232)

Married(dummy) -0.0311 -0.0281 -0.0600∗∗∗ -0.0580∗∗∗ -0.0180 -0.0207

(0.0285) (0.0286) (0.0186) (0.0187) (0.0305) (0.0309)

High school graduates(dummy) -0.0535∗ -0.0539∗ -0.0329∗ -0.0316∗ -0.0462 -0.0492

(0.0309) (0.0308) (0.0183) (0.0185) (0.0297) (0.0324)

College graduates(dummy) -0.1063∗∗∗ -0.1057∗∗∗ -0.0679∗∗∗ -0.0660∗∗∗ -0.0446 -0.0512

(0.0337) (0.0339) (0.0223) (0.0229) (0.0381) (0.0444)

Unemployed(dummy) 0.0224 0.0194 -0.0082 -0.0071 -0.0033 -0.0080

(0.0264) (0.0263) (0.0171) (0.0173) (0.0272) (0.0282)

Log(Household Income) -0.0244 -0.0201 -0.0559∗∗∗ -0.0498∗∗∗ -0.0296 -0.0334∗

(0.0180) (0.0184) (0.0142) (0.0142) (0.0201) (0.0202)

No. HH members 0.0105 0.0090 0.0020 0.0010 0.0016 0.0047

(0.0127) (0.0127) (0.0096) (0.0097) (0.0124) (0.0130)

Smoker (dummy) -0.0231 -0.0223 -0.0559∗∗∗ -0.0536∗∗∗ -0.0789∗∗∗ -0.0793∗∗∗

(0.0249) (0.0250) (0.0162) (0.0162) (0.0264) (0.0266)

Drink beer frequently -0.0620∗∗ -0.0608∗∗ -0.0231 -0.0222 -0.0338 -0.0286

(0.0292) (0.0294) (0.0218) (0.0218) (0.0334) (0.0358)

Following diet food -0.1099∗∗∗ -0.1093∗∗∗ -0.0880∗∗∗ -0.0871∗∗∗ -0.1174∗∗∗ -0.1163∗∗∗

(0.0203) (0.0204) (0.0137) (0.0137) (0.0190) (0.0200)

Constant 0.1851 0.2502 0.7637∗∗∗ 0.8594∗∗∗ 0.0748 -0.1190

(0.2056) (0.2101) (0.1593) (0.1720) (0.2476) (0.7327)

N 3459 3459 7647 7647 2890 2890

R2 0.1342 0.1317 0.1257 0.1217 0.1264 0.1168

Standard errors in parentheses

Standard errors are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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F Spillover effects by migration status

Table 20: Immigrants

Log(BMI) Log(BMI) Obese Obese Overweight

Overweight

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Share of college graduates (%) -0.0009 -0.0018 -0.0009 -0.0028 -0.0042 -0.0057∗

(0.0012) (0.0013) (0.0029) (0.0029) (0.0027) (0.0032)

Share of social benefit recipients(%) 0.0016 -0.0017 0.0034 -0.0039 0.0069 0.0015

(0.0034) (0.0034) (0.0085) (0.0081) (0.0079) (0.0088)

Population size(1,000) 0.0005 -0.0003 -0.0020 -0.0016 0.0045 0.0013

(0.0011) (0.0013) (0.0026) (0.0031) (0.0028) (0.0037)

Share of foreigners (%) -0.0000 0.0005 -0.0000 0.0010 -0.0008 0.0001

(0.0007) (0.0008) (0.0015) (0.0018) (0.0017) (0.0020)

Age 0.0116∗∗∗ 0.0117∗∗∗ 0.0139∗∗∗ 0.0141∗∗∗ 0.0257∗∗∗ 0.0258∗∗∗

(0.0017) (0.0017) (0.0037) (0.0037) (0.0046) (0.0046)

Age2 -0.0845∗∗∗ -0.0855∗∗∗ -0.1003∗∗∗ -0.1023∗∗∗ -0.1729∗∗∗ -0.1743∗∗∗

(0.0177) (0.0178) (0.0382) (0.0383) (0.0468) (0.0469)

Female(dummy) -0.0419∗∗∗ -0.0420∗∗∗ 0.0071 0.0066 -0.1558∗∗∗ -0.1557∗∗∗

(0.0094) (0.0093) (0.0189) (0.0189) (0.0258) (0.0256)

Married(dummy) -0.0325∗∗ -0.0329∗∗ -0.0503∗∗ -0.0501∗∗ -0.0950∗∗∗ -0.0963∗∗∗

(0.0129) (0.0129) (0.0248) (0.0247) (0.0330) (0.0329)

High school graduates(dummy) -0.0031 -0.0029 -0.0118 -0.0118 0.0120 0.0126

(0.0101) (0.0100) (0.0230) (0.0230) (0.0288) (0.0285)

College graduates(dummy) -0.0346∗∗ -0.0338∗∗ -0.0738∗∗ -0.0710∗∗ -0.0928∗∗ -0.0925∗∗∗

(0.0135) (0.0135) (0.0299) (0.0298) (0.0360) (0.0358)

Unemployed(dummy) -0.0093 -0.0088 0.0183 0.0188 -0.0485∗ -0.0473∗

(0.0105) (0.0104) (0.0231) (0.0229) (0.0285) (0.0284)

Log(Household Income) -0.0234∗∗∗ -0.0219∗∗∗ -0.0600∗∗∗ -0.0579∗∗∗ -0.0282 -0.0251

(0.0085) (0.0085) (0.0156) (0.0154) (0.0218) (0.0217)

No. HH members 0.0032 0.0031 0.0128 0.0119 0.0027 0.0030

(0.0055) (0.0055) (0.0101) (0.0102) (0.0133) (0.0133)

Smoker (dummy) -0.0073 -0.0077 -0.0295 -0.0308 -0.0134 -0.0136

(0.0097) (0.0096) (0.0220) (0.0218) (0.0255) (0.0253)

Drink beer frequently 0.0135 0.0134 0.0025 0.0032 0.0169 0.0162

(0.0158) (0.0158) (0.0337) (0.0335) (0.0453) (0.0452)

Following diet food -0.0362∗∗∗ -0.0364∗∗∗ -0.0756∗∗∗ -0.0751∗∗∗ -0.0986∗∗∗ -0.0997∗∗∗
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(0.0077) (0.0077) (0.0171) (0.0171) (0.0228) (0.0227)

Hedonic residual control 0.0705 0.1425 0.0362

(0.1166) (0.3061) (0.3643)

Constant 3.2122∗∗∗ 3.2085∗∗∗ 0.4535∗∗ 0.4366∗∗ 0.2700 0.2739

(0.0911) (0.0915) (0.1758) (0.1756) (0.2418) (0.2428)

N 2456 2456 2456 2456 2456 2456

R2 0.2003 0.1987 0.0748 0.0735 0.1779 0.1766

Standard errors in parentheses are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 21: Native German

Log(BMI) Log(BMI) Obese Obese Overweight

Overweight

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Share of college graduates (%) -0.0024∗∗∗ -0.0029∗∗∗ -0.0024∗∗ -0.0030∗ -0.0069∗∗∗ -0.0083∗∗∗

(0.0006) (0.0009) (0.0012) (0.0018) (0.0015) (0.0025)

Share of social benefit recipients(%) -0.0006 -0.0009 0.0012 0.0009 -0.0050 -0.0057

(0.0020) (0.0024) (0.0048) (0.0054) (0.0057) (0.0071)

Population size(1,000) -0.0012∗∗ -0.0028∗∗∗ -0.0026∗ -0.0042∗∗ -0.0010 -0.0057∗∗

(0.0006) (0.0010) (0.0014) (0.0021) (0.0016) (0.0026)

Share of foreigners (%) -0.0007∗∗ -0.0012∗∗ -0.0017∗∗ -0.0015 -0.0010 -0.0035∗∗

(0.0003) (0.0006) (0.0008) (0.0013) (0.0009) (0.0017)

Age 0.0118∗∗∗ 0.0117∗∗∗ 0.0164∗∗∗ 0.0164∗∗∗ 0.0276∗∗∗ 0.0274∗∗∗

(0.0008) (0.0008) (0.0017) (0.0017) (0.0022) (0.0022)

Age2 -0.0960∗∗∗ -0.0954∗∗∗ -0.1424∗∗∗ -0.1419∗∗∗ -0.2108∗∗∗ -0.2090∗∗∗

(0.0082) (0.0081) (0.0174) (0.0174) (0.0212) (0.0213)

Female(dummy) -0.0637∗∗∗ -0.0636∗∗∗ -0.0494∗∗∗ -0.0493∗∗∗ -0.1962∗∗∗ -0.1959∗∗∗

(0.0043) (0.0043) (0.0096) (0.0096) (0.0121) (0.0121)

Married(dummy) -0.0118∗∗ -0.0117∗∗ -0.0047 -0.0051 -0.0331∗∗ -0.0319∗∗

(0.0058) (0.0058) (0.0131) (0.0131) (0.0154) (0.0154)

High school graduates(dummy) -0.0154∗∗ -0.0149∗∗ -0.0391∗∗∗ -0.0382∗∗∗ -0.0539∗∗∗ -0.0530∗∗∗

(0.0064) (0.0064) (0.0145) (0.0146) (0.0163) (0.0164)

College graduates(dummy) -0.0331∗∗∗ -0.0323∗∗∗ -0.0662∗∗∗ -0.0646∗∗∗ -0.0764∗∗∗ -0.0752∗∗∗

(0.0072) (0.0073) (0.0168) (0.0171) (0.0191) (0.0199)

Unemployed(dummy) 0.0075 0.0071 0.0194 0.0192 0.0155 0.0143

(0.0055) (0.0056) (0.0122) (0.0122) (0.0147) (0.0148)
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Log(Household Income) -0.0196∗∗∗ -0.0180∗∗∗ -0.0356∗∗∗ -0.0349∗∗∗ -0.0459∗∗∗ -0.0405∗∗∗

(0.0042) (0.0042) (0.0083) (0.0084) (0.0115) (0.0117)

No. HH members 0.0023 0.0019 0.0069 0.0070 0.0048 0.0034

(0.0030) (0.0030) (0.0062) (0.0062) (0.0074) (0.0076)

Smoker (dummy) -0.0272∗∗∗ -0.0270∗∗∗ -0.0368∗∗∗ -0.0367∗∗∗ -0.0661∗∗∗ -0.0655∗∗∗

(0.0050) (0.0050) (0.0104) (0.0104) (0.0139) (0.0139)

Drink beer frequently -0.0267∗∗∗ -0.0261∗∗∗ -0.0606∗∗∗ -0.0605∗∗∗ -0.0405∗∗ -0.0384∗∗

(0.0051) (0.0051) (0.0126) (0.0126) (0.0164) (0.0165)

Following diet food -0.0395∗∗∗ -0.0393∗∗∗ -0.0694∗∗∗ -0.0695∗∗∗ -0.1017∗∗∗ -0.1008∗∗∗

(0.0041) (0.0041) (0.0093) (0.0094) (0.0110) (0.0110)

Hedonic residual control 0.0068 0.0208 0.0608

(0.1193) (0.2762) (0.3731)

Constant 3.2434∗∗∗ 3.2563∗∗∗ 0.2803∗∗∗ 0.2956∗∗∗ 0.5264∗∗∗ 0.5602∗∗∗

(0.0462) (0.0464) (0.0920) (0.0922) (0.1290) (0.1303)

N 11540 11540 11540 11540 11540 11540

R2 0.1328 0.1308 0.0392 0.0388 0.1245 0.1220

Standard errors in parentheses are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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G Robustness checks

G.1 Spillover effects by gender

Table 22: Men

Log(BMI) Log(BMI) Obese Obese Overweight Overweight

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

educplz -0.0015∗∗ -0.0019∗∗ -0.0017 -0.0040∗ -0.0051∗∗∗ -0.0064∗∗

(0.0006) (0.0009) (0.0017) (0.0023) (0.0018) (0.0027)

welshare -0.0012 -0.0021 -0.0013 -0.0030 -0.0074 -0.0096

(0.0024) (0.0029) (0.0068) (0.0080) (0.0073) (0.0088)

size1 -0.0002 -0.0010 -0.0019 -0.0018 0.0024 0.0005

(0.0006) (0.0010) (0.0017) (0.0026) (0.0018) (0.0028)

forshare -0.0008∗∗ -0.0012∗ -0.0022∗∗ -0.0019 -0.0014 -0.0040∗∗

(0.0004) (0.0006) (0.0009) (0.0016) (0.0012) (0.0019)

age 0.0124∗∗∗ 0.0124∗∗∗ 0.0205∗∗∗ 0.0203∗∗∗ 0.0315∗∗∗ 0.0314∗∗∗

(0.0010) (0.0010) (0.0024) (0.0024) (0.0031) (0.0031)

agesq -0.1064∗∗∗ -0.1062∗∗∗ -0.1859∗∗∗ -0.1854∗∗∗ -0.2546∗∗∗ -0.2541∗∗∗

(0.0097) (0.0097) (0.0232) (0.0232) (0.0307) (0.0306)

mig 0.0046 0.0060 -0.0217 -0.0226 0.0432∗∗ 0.0529∗∗

(0.0067) (0.0070) (0.0171) (0.0172) (0.0204) (0.0215)

married -0.0214∗∗∗ -0.0212∗∗∗ -0.0214 -0.0208 -0.0643∗∗∗ -0.0627∗∗∗

(0.0068) (0.0068) (0.0175) (0.0175) (0.0211) (0.0211)

mededuc 0.0090 0.0094 -0.0082 -0.0073 0.0032 0.0042

(0.0074) (0.0073) (0.0190) (0.0190) (0.0208) (0.0207)

hieduc -0.0125 -0.0118 -0.0626∗∗∗ -0.0582∗∗∗ -0.0452∗ -0.0438∗

(0.0082) (0.0082) (0.0219) (0.0220) (0.0245) (0.0250)

ue 0.0051 0.0051 0.0389∗∗ 0.0398∗∗ -0.0115 -0.0117

(0.0066) (0.0067) (0.0168) (0.0168) (0.0195) (0.0195)

lnincome -0.0060 -0.0052 -0.0149 -0.0134 -0.0077 -0.0041

(0.0050) (0.0051) (0.0111) (0.0111) (0.0140) (0.0142)

numhh -0.0006 -0.0009 0.0028 0.0016 -0.0051 -0.0068

(0.0032) (0.0032) (0.0076) (0.0076) (0.0089) (0.0089)

smoke -0.0288∗∗∗ -0.0285∗∗∗ -0.0495∗∗∗ -0.0500∗∗∗ -0.0809∗∗∗ -0.0794∗∗∗

(0.0054) (0.0054) (0.0137) (0.0137) (0.0162) (0.0163)

beerdrink -0.0165∗∗∗ -0.0164∗∗∗ -0.0483∗∗∗ -0.0476∗∗∗ -0.0200 -0.0195

(0.0053) (0.0053) (0.0143) (0.0143) (0.0173) (0.0173)
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dietfood -0.0412∗∗∗ -0.0412∗∗∗ -0.0869∗∗∗ -0.0871∗∗∗ -0.1184∗∗∗ -0.1179∗∗∗

(0.0045) (0.0045) (0.0119) (0.0119) (0.0138) (0.0139)

lambda_plz_ols_r_1120 -0.0762 -0.1120 -0.1258

(0.1135) (0.3075) (0.3612)

_cons 3.0764∗∗∗ 3.0839∗∗∗ -0.0203 -0.0135 0.0260 0.0473

(0.0568) (0.0570) (0.1251) (0.1262) (0.1646) (0.1661)

N 6566 6566 6566 6566 6566 6566

R2 0.1266 0.1255 0.0444 0.0436 0.1104 0.1084

Standard errors in parentheses are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 23: Women

Log(BMI) Log(BMI) Obese Obese Overweight Overweight

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

educplz -0.0027∗∗∗ -0.0031∗∗∗ -0.0026∗∗ -0.0023 -0.0075∗∗∗ -0.0085∗∗∗

(0.0007) (0.0011) (0.0012) (0.0019) (0.0017) (0.0028)

welshare 0.0006 0.0002 0.0041 0.0022 0.0012 0.0031

(0.0028) (0.0030) (0.0067) (0.0067) (0.0072) (0.0079)

size1 -0.0015∗ -0.0034∗∗∗ -0.0030∗∗ -0.0052∗∗ -0.0024 -0.0083∗∗

(0.0008) (0.0012) (0.0015) (0.0024) (0.0021) (0.0033)

forshare -0.0003 -0.0003 -0.0005 0.0004 -0.0006 -0.0013

(0.0005) (0.0007) (0.0009) (0.0014) (0.0012) (0.0018)

age 0.0113∗∗∗ 0.0113∗∗∗ 0.0132∗∗∗ 0.0133∗∗∗ 0.0229∗∗∗ 0.0228∗∗∗

(0.0010) (0.0010) (0.0020) (0.0020) (0.0025) (0.0025)

agesq -0.0866∗∗∗ -0.0864∗∗∗ -0.1066∗∗∗ -0.1073∗∗∗ -0.1605∗∗∗ -0.1596∗∗∗

(0.0099) (0.0099) (0.0199) (0.0198) (0.0250) (0.0251)

mig 0.0089 0.0099 0.0102 0.0076 0.0397∗∗ 0.0457∗∗

(0.0079) (0.0083) (0.0158) (0.0166) (0.0202) (0.0211)

married -0.0187∗∗∗ -0.0192∗∗∗ -0.0170 -0.0185 -0.0441∗∗ -0.0451∗∗

(0.0070) (0.0070) (0.0143) (0.0143) (0.0178) (0.0178)

mededuc -0.0225∗∗∗ -0.0218∗∗∗ -0.0487∗∗∗ -0.0471∗∗∗ -0.0583∗∗∗ -0.0572∗∗∗

(0.0074) (0.0074) (0.0161) (0.0161) (0.0189) (0.0189)

hieduc -0.0429∗∗∗ -0.0420∗∗∗ -0.0625∗∗∗ -0.0622∗∗∗ -0.0903∗∗∗ -0.0892∗∗∗

(0.0092) (0.0093) (0.0190) (0.0194) (0.0237) (0.0241)

ue 0.0069 0.0067 0.0130 0.0132 0.0242 0.0236

(0.0067) (0.0067) (0.0133) (0.0132) (0.0173) (0.0173)
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lnincome -0.0308∗∗∗ -0.0301∗∗∗ -0.0573∗∗∗ -0.0582∗∗∗ -0.0641∗∗∗ -0.0612∗∗∗

(0.0049) (0.0049) (0.0093) (0.0093) (0.0126) (0.0127)

numhh 0.0035 0.0037 0.0103 0.0115∗ 0.0077 0.0080

(0.0034) (0.0034) (0.0063) (0.0064) (0.0083) (0.0084)

smoke -0.0155∗∗ -0.0151∗∗ -0.0191 -0.0184 -0.0242 -0.0234

(0.0067) (0.0067) (0.0124) (0.0124) (0.0175) (0.0175)

beerdrink -0.0582∗∗∗ -0.0582∗∗∗ -0.0947∗∗∗ -0.0979∗∗∗ -0.1334∗∗∗ -0.1321∗∗∗

(0.0121) (0.0119) (0.0178) (0.0174) (0.0340) (0.0339)

dietfood -0.0337∗∗∗ -0.0336∗∗∗ -0.0544∗∗∗ -0.0549∗∗∗ -0.0758∗∗∗ -0.0756∗∗∗

(0.0053) (0.0053) (0.0106) (0.0106) (0.0136) (0.0137)

lambda_plz_ols_r_1120 0.1122 0.1895 0.1782

(0.1382) (0.2954) (0.4437)

_cons 3.2981∗∗∗ 3.3146∗∗∗ 0.4993∗∗∗ 0.5153∗∗∗ 0.5969∗∗∗ 0.6408∗∗∗

(0.0541) (0.0548) (0.1007) (0.1008) (0.1428) (0.1445)

N 7430 7430 7430 7430 7430 7430

R2 0.1235 0.1214 0.0459 0.0446 0.1006 0.0980

Standard errors in parentheses are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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G.2 Spillover effects by Regions

Table 24: West German

Log(BMI) Log(BMI) Obese Obese Overweight Overweight

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Share of college graduates (%) -0.0018∗∗∗ -0.0022∗∗∗ -0.0014 -0.0022 -0.0057∗∗∗ -0.0061∗∗∗

(0.0006) (0.0008) (0.0012) (0.0017) (0.0014) (0.0021)

Share of social benefit recipients(%) -0.0002 0.0006 -0.0002 0.0002 -0.0009 0.0031

(0.0021) (0.0024) (0.0051) (0.0057) (0.0059) (0.0073)

Population size(1,000) -0.0010∗ -0.0022∗∗ -0.0025∗ -0.0029 -0.0001 -0.0039∗

(0.0006) (0.0009) (0.0013) (0.0018) (0.0015) (0.0022)

Share of foreigners (%) -0.0006 -0.0006 -0.0011 -0.0002 -0.0009 -0.0024∗

(0.0004) (0.0006) (0.0008) (0.0012) (0.0009) (0.0014)

Age 0.0121∗∗∗ 0.0121∗∗∗ 0.0161∗∗∗ 0.0160∗∗∗ 0.0281∗∗∗ 0.0281∗∗∗

(0.0008) (0.0008) (0.0016) (0.0016) (0.0021) (0.0021)

Age2 -0.0976∗∗∗ -0.0972∗∗∗ -0.1373∗∗∗ -0.1367∗∗∗ -0.2131∗∗∗ -0.2125∗∗∗

(0.0075) (0.0075) (0.0162) (0.0162) (0.0204) (0.0204)

Migrants(dummy) 0.0079 0.0087 -0.0033 -0.0055 0.0417∗∗∗ 0.0481∗∗∗

(0.0057) (0.0059) (0.0127) (0.0127) (0.0153) (0.0160)

Female(dummy) -0.0630∗∗∗ -0.0629∗∗∗ -0.0428∗∗∗ -0.0428∗∗∗ -0.1985∗∗∗ -0.1981∗∗∗

(0.0042) (0.0042) (0.0093) (0.0093) (0.0121) (0.0121)

Married(dummy) -0.0122∗∗ -0.0125∗∗ -0.0101 -0.0109 -0.0333∗∗ -0.0330∗∗

(0.0058) (0.0058) (0.0122) (0.0123) (0.0150) (0.0150)

High school graduates(dummy) -0.0117∗∗ -0.0114∗∗ -0.0321∗∗ -0.0316∗∗ -0.0377∗∗ -0.0371∗∗

(0.0056) (0.0056) (0.0126) (0.0126) (0.0151) (0.0151)

College graduates(dummy) -0.0334∗∗∗ -0.0328∗∗∗ -0.0641∗∗∗ -0.0629∗∗∗ -0.0812∗∗∗ -0.0802∗∗∗

(0.0067) (0.0067) (0.0154) (0.0155) (0.0179) (0.0182)

Unemployed(dummy) 0.0040 0.0039 0.0221∗ 0.0220∗ 0.0001 -0.0001

(0.0053) (0.0053) (0.0117) (0.0117) (0.0139) (0.0139)

Log(Household Income) -0.0190∗∗∗ -0.0181∗∗∗ -0.0399∗∗∗ -0.0390∗∗∗ -0.0373∗∗∗ -0.0352∗∗∗

(0.0039) (0.0039) (0.0075) (0.0074) (0.0105) (0.0106)

No. HH members 0.0012 0.0011 0.0092 0.0090 0.0025 0.0022

(0.0029) (0.0029) (0.0057) (0.0057) (0.0072) (0.0074)

Smoker (dummy) -0.0202∗∗∗ -0.0201∗∗∗ -0.0353∗∗∗ -0.0358∗∗∗ -0.0519∗∗∗ -0.0511∗∗∗

(0.0047) (0.0047) (0.0099) (0.0099) (0.0129) (0.0130)

Drink beer frequently -0.0219∗∗∗ -0.0218∗∗∗ -0.0486∗∗∗ -0.0489∗∗∗ -0.0366∗∗ -0.0357∗∗

(0.0054) (0.0054) (0.0132) (0.0132) (0.0172) (0.0173)
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Following diet food -0.0418∗∗∗ -0.0419∗∗∗ -0.0794∗∗∗ -0.0796∗∗∗ -0.1079∗∗∗ -0.1080∗∗∗

(0.0039) (0.0039) (0.0089) (0.0089) (0.0107) (0.0107)

Hedonic residual control -0.0232 0.0342 -0.2237

(0.1035) (0.2535) (0.3170)

Constant 3.2184∗∗∗ 3.2253∗∗∗ 0.3033∗∗∗ 0.2960∗∗∗ 0.3973∗∗∗ 0.4306∗∗∗

(0.0426) (0.0429) (0.0820) (0.0823) (0.1179) (0.1196)

N 12092 12092 12092 12092 12092 12092

R2 0.1429 0.1419 0.0433 0.0429 0.1318 0.1302

Standard errors in parentheses

Standard errors are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 25: East Germany

Log(BMI) Log(BMI) Obese Obese Overweight Overweight

POLS Pooled IV POLS Pooled IV POLS Pooled IV

(1) (2) (3) (4) (5) (6)

Share of college graduates (%) -0.0031∗∗ -0.0006 -0.0062∗∗ 0.0025 -0.0087∗∗ -0.0038

(0.0013) (0.0059) (0.0028) (0.0127) (0.0038) (0.0150)

Share of social benefit recipients(%) -0.0013 -0.0048 0.0078 0.0125 -0.0108 -0.0226

(0.0044) (0.0084) (0.0106) (0.0197) (0.0098) (0.0204)

Population size(1,000) 0.0008 0.0003 -0.0043 -0.0138 0.0029 0.0063

(0.0019) (0.0037) (0.0046) (0.0090) (0.0050) (0.0104)

Share of foreigners (%) -0.0038∗ -0.0168 -0.0071∗ -0.0473 -0.0127∗∗ -0.0454

(0.0020) (0.0210) (0.0040) (0.0453) (0.0059) (0.0525)

Age 0.0110∗∗∗ 0.0110∗∗∗ 0.0195∗∗∗ 0.0198∗∗∗ 0.0218∗∗∗ 0.0216∗∗∗

(0.0023) (0.0023) (0.0050) (0.0050) (0.0057) (0.0058)

Age2 -0.0855∗∗∗ -0.0865∗∗∗ -0.1636∗∗∗ -0.1682∗∗∗ -0.1452∗∗ -0.1445∗∗

(0.0231) (0.0233) (0.0504) (0.0503) (0.0577) (0.0591)

Migrants(dummy) -0.0389 -0.0279 -0.1046∗∗ -0.0647 -0.0507 -0.0285

(0.0258) (0.0305) (0.0414) (0.0587) (0.0753) (0.0851)

Female(dummy) -0.0425∗∗∗ -0.0416∗∗∗ -0.0187 -0.0153 -0.1370∗∗∗ -0.1357∗∗∗

(0.0097) (0.0097) (0.0231) (0.0233) (0.0272) (0.0269)

Married(dummy) -0.0360∗∗ -0.0363∗∗ -0.0248 -0.0278 -0.1051∗∗∗ -0.1032∗∗∗

(0.0142) (0.0142) (0.0343) (0.0341) (0.0390) (0.0388)

High school graduates(dummy) -0.0240 -0.0214 -0.0788∗ -0.0741 -0.0528 -0.0441

(0.0201) (0.0201) (0.0459) (0.0458) (0.0466) (0.0470)

College graduates(dummy) -0.0329 -0.0286 -0.1069∗∗ -0.0978∗ -0.0552 -0.0410
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(0.0222) (0.0237) (0.0525) (0.0552) (0.0543) (0.0566)

Unemployed(dummy) -0.0027 -0.0007 -0.0111 -0.0086 -0.0100 -0.0033

(0.0121) (0.0120) (0.0267) (0.0268) (0.0323) (0.0323)

Log(Household Income) -0.0457∗∗∗ -0.0466∗∗∗ -0.0535∗∗ -0.0535∗∗ -0.1101∗∗∗ -0.1139∗∗∗

(0.0110) (0.0114) (0.0221) (0.0251) (0.0279) (0.0285)

No. HH members 0.0113 0.0090 0.0014 -0.0057 0.0187 0.0122

(0.0082) (0.0088) (0.0142) (0.0154) (0.0156) (0.0176)

Smoker (dummy) -0.0446∗∗∗ -0.0394∗∗ -0.0456 -0.0296 -0.0810∗∗ -0.0686

(0.0131) (0.0168) (0.0291) (0.0356) (0.0369) (0.0461)

Drink beer frequently -0.0186 -0.0182 -0.0692∗∗ -0.0680∗∗ -0.0061 -0.0048

(0.0127) (0.0126) (0.0316) (0.0329) (0.0388) (0.0392)

Following diet food -0.0200∗∗ -0.0227∗∗ -0.0230 -0.0308 -0.0492∗ -0.0548∗∗

(0.0093) (0.0100) (0.0225) (0.0240) (0.0251) (0.0271)

Hedonic residual control 0.1565 0.1326 0.9289

(0.2150) (0.4903) (0.6776)

Constant 3.4927∗∗∗ 3.5260∗∗∗ 0.4677∗ 0.5955∗∗ 1.2394∗∗∗ 1.3080∗∗∗

(0.1122) (0.1194) (0.2498) (0.2702) (0.3346) (0.3496)

N 1904 1904 1904 1904 1904 1904

R2 0.1568 0.1306 0.0555 0.0092 0.1469 0.1217

Standard errors in parentheses

Standard errors are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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G.3 Robustness checks if validity of IV

Table 26: IV Models–Robustness Checks

(1) (2) (3)

Log(BMI) Obese Overweight

Share of college graduates (%) -0.0026∗∗∗ -0.0032∗∗ -0.0074∗∗∗

(0.0006) (0.0013) (0.0016)

Share of social benefit recipients(%) -0.0011 0.0020 -0.0044

(0.0019) (0.0046) (0.0053)

Population size(1,000) -0.0013∗∗ -0.0029∗∗ -0.0008

(0.0006) (0.0015) (0.0017)

Share of foreigners (%) -0.0008∗∗ -0.0009 -0.0022∗∗

(0.0004) (0.0009) (0.0010)

Hedonic residual control -0.0840 -0.1032 -0.3287∗

(0.0523) (0.1250) (0.1828)

Age 0.0119∗∗∗ 0.0165∗∗∗ 0.0272∗∗∗

(0.0007) (0.0015) (0.0019)

Age2 -0.0953∗∗∗ -0.1402∗∗∗ -0.2036∗∗∗

(0.0071) (0.0155) (0.0191)

Migrants(dummy) 0.0069 -0.0072 0.0425∗∗∗

(0.0056) (0.0125) (0.0151)

Female(dummy) -0.0601∗∗∗ -0.0395∗∗∗ -0.1900∗∗∗

(0.0039) (0.0086) (0.0111)

Married(dummy) -0.0150∗∗∗ -0.0126 -0.0422∗∗∗

(0.0053) (0.0116) (0.0140)

High school graduates(dummy) -0.0133∗∗ -0.0354∗∗∗ -0.0404∗∗∗

(0.0054) (0.0122) (0.0143)

College graduates(dummy) -0.0324∗∗∗ -0.0642∗∗∗ -0.0751∗∗∗

(0.0064) (0.0148) (0.0169)

Unemployed(dummy) 0.0032 0.0185∗ -0.0002

(0.0049) (0.0108) (0.0128)

Log(Household Income) -0.0201∗∗∗ -0.0403∗∗∗ -0.0409∗∗∗

(0.0036) (0.0071) (0.0099)

No. HH members 0.0020 0.0074 0.0029

(0.0027) (0.0053) (0.0066)

Smoker (dummy) -0.0238∗∗∗ -0.0371∗∗∗ -0.0562∗∗∗

(0.0044) (0.0094) (0.0123)

Drink beer frequently -0.0216∗∗∗ -0.0520∗∗∗ -0.0330∗∗

(0.0050) (0.0122) (0.0157)
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Following diet food -0.0390∗∗∗ -0.0722∗∗∗ -0.1000∗∗∗

(0.0036) (0.0083) (0.0099)

Constant 3.2447∗∗∗ 0.3199∗∗∗ 0.4842∗∗∗

(0.0402) (0.0783) (0.1119)

N 13996 13996 13996

R2 0.1412 0.0434 0.1309

Standard errors in parentheses

Standard errors are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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G.4 Robust checks on physical health

Table 27: IV models:Physical health

(1) (2) (3)

IV IV IV

Dependent Variables Summary Score Psysical Role Physical

Physical Functioning Role Physical

Share of college graduates (%) 0.1327∗∗∗ 0.0954∗∗ 0.1027∗∗

(0.0477) (0.0474) (0.0506)

Share of social benefit recipients(%) -0.0564 -0.2806∗ -0.0730

(0.1396) (0.1438) (0.1488)

Population size(1,000) 0.0883 0.0348 0.1022∗

(0.0543) (0.0520) (0.0604)

Share of foreigners (%) 0.0325 0.0210 0.0478

(0.0304) (0.0314) (0.0331)

Hedonic residual control 1.1171 4.1631 -12.6531

(7.4389) (7.4867) (7.9257)

Age -0.0385 0.0686 0.0460

(0.0484) (0.0476) (0.0520)

Age2 -2.0003∗∗∗ -3.0898∗∗∗ -1.9188∗∗∗

(0.4707) (0.4614) (0.5109)

Migrants(dummy) -0.5365 -0.3296 0.0184

(0.3759) (0.3791) (0.4223)

Female(dummy) -0.3299 -1.0342∗∗∗ -1.2615∗∗∗

(0.2303) (0.2295) (0.2440)

Married(dummy) 0.3271 -0.0910 -0.0782

(0.3105) (0.3141) (0.3429)

High school graduates(dummy) 2.6083∗∗∗ 2.5031∗∗∗ 2.2347∗∗∗

(0.3439) (0.3413) (0.3670)

College graduates(dummy) 3.4330∗∗∗ 2.9875∗∗∗ 2.4271∗∗∗

(0.4058) (0.4046) (0.4406)

Unemployed(dummy) -2.8307∗∗∗ -2.6166∗∗∗ -2.7227∗∗∗

(0.3096) (0.3100) (0.3289)

Log(Household Income) 1.0705∗∗∗ 1.0591∗∗∗ 1.2034∗∗∗

(0.2349) (0.2402) (0.2485)

No. HH members 0.0370 0.0171 -0.1117

(0.1462) (0.1470) (0.1583)

Smoker (dummy) -0.6651∗∗ -0.8634∗∗∗ -0.5060∗
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(0.2798) (0.2854) (0.2878)

Drink beer frequently 1.4917∗∗∗ 1.6141∗∗∗ 1.5552∗∗∗

(0.3279) (0.3264) (0.3431)

Following diet food 1.0730∗∗∗ 1.5400∗∗∗ 0.6693∗∗∗

(0.2380) (0.2399) (0.2514)

Constant 40.2262∗∗∗ 39.8981∗∗∗ 36.5510∗∗∗

(2.5280) (2.6029) (2.8437)

N 13996 13996 13996

R2 0.1790 0.1811 0.0963

Standard errors in parentheses are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 28: IV Models:Robust checks on future body weight outcomes

(1) (2) (3)

IV IV IV

Dependent Variables Log(BMI)t+2 Obeset+2 Overweightt+2

Share of college graduates (%) -0.0027∗∗∗ -0.0020 -0.0075∗∗∗

(0.0008) (0.0018) (0.0020)

Share of social benefit recipients(%) -0.0021 -0.0042 -0.0039

(0.0020) (0.0050) (0.0059)

Population size(1,000) -0.0022∗∗ -0.0048∗∗ -0.0043∗

(0.0009) (0.0019) (0.0024)

Share of foreigners (%) -0.0005 -0.0000 -0.0014

(0.0005) (0.0012) (0.0013)

Hedonic residual control -0.0497 -0.1437 0.0517

(0.1085) (0.2591) (0.3155)

Age 0.0118∗∗∗ 0.0166∗∗∗ 0.0280∗∗∗

(0.0007) (0.0016) (0.0021)

Age2 -0.0991∗∗∗ -0.1470∗∗∗ -0.2261∗∗∗

(0.0074) (0.0159) (0.0208)

Migrants(dummy) 0.0046 -0.0203 0.0343∗∗

(0.0060) (0.0133) (0.0160)

Female(dummy) -0.0605∗∗∗ -0.0389∗∗∗ -0.1914∗∗∗

(0.0041) (0.0089) (0.0114)

Married(dummy) -0.0138∗∗ -0.0143 -0.0365∗∗

(0.0054) (0.0120) (0.0142)

High school graduates(dummy) -0.0123∗∗ -0.0272∗∗ -0.0295∗
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(0.0058) (0.0130) (0.0152)

College graduates(dummy) -0.0316∗∗∗ -0.0604∗∗∗ -0.0706∗∗∗

(0.0069) (0.0156) (0.0184)

Unemployed(dummy) 0.0079 0.0168 0.0141

(0.0051) (0.0113) (0.0132)

Log(Household Income) -0.0190∗∗∗ -0.0427∗∗∗ -0.0397∗∗∗

(0.0039) (0.0079) (0.0101)

No. HH members 0.0010 0.0085 0.0010

(0.0027) (0.0057) (0.0066)

Smoker (dummy) -0.0218∗∗∗ -0.0331∗∗∗ -0.0481∗∗∗

(0.0047) (0.0101) (0.0127)

Drink beer frequently -0.0268∗∗∗ -0.0600∗∗∗ -0.0370∗∗

(0.0053) (0.0127) (0.0166)

Following diet food -0.0395∗∗∗ -0.0758∗∗∗ -0.0921∗∗∗

(0.0038) (0.0089) (0.0106)

Constant 3.2672∗∗∗ 0.3679∗∗∗ 0.5272∗∗∗

(0.0431) (0.0869) (0.1161)

N 12468 12468 12468

R2 0.1176 0.0371 0.1102

Standard errors in parentheses are robust and clustered on postal area

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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