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◮ Why do economists care about human capital spillover

effects?

◮ For otherwise similar individuals, does living with highly

educated neighbors imporve health status in addtion to

income?



Intuition

Chinese four-character idiom : ”Mencius’s mother, three moves”.
Mencius(372 - 289 BC or 385 - 303/302 BC), East Asian
Philosopher

This saying refers to the legend that Mencius’s mother moved
house three times before finding a location that she felt suitable for
children’s upbringing, which implies the importance of
neighborhood social environment on changing individual behavior.
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Philosopher

This saying refers to the legend that Mencius’s mother moved
house three times before finding a location that she felt suitable for
children’s upbringing, which implies the importance of
neighborhood social environment on changing individual behavior.

Bildung gibt Macht über die Gesellschaft, den Staat. Die
Gebildeten sind die Herrscher der Nation.
—–Rudolph Sohm (1841 - 1917), deutscher Jurist, verfaßte
Institutionen des römischen Rechts

Implication: Well-educated people benefit not only themselves but
also the society



Two perspectives of neighborhood level human capital spillover
effects:

1. Aggregate level: Neighborhood human capital stock has
benefits that accrue to the society, e.x. reducing crime rate,
increasing local economic activity

2. Individuals level: lower educated people benefit from
college-educated neighbors, i.e. neighborhood effects

Policy implications: Place-baced policy and group interventions



Two perspectives of neighborhood level human capital spillover
effects:

1. Aggregate level: Neighborhood human capital stock has
benefits that accrue to the society, e.x. reducing crime rate,
increasing local economic activity

2. Individuals level: lower educated people benefit from
college-educated neighbors, i.e. neighborhood effects

Policy implications: Place-baced policy and group interventions

Remark: The Pooled OLS estimates show: Negative
association between share of college graduates and individual
body weight outcomes

Is there causal link? We are cautious to claim causality
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Mechanisms of the human capital externality at
neighborhood level:

◮ Peer effects → Low educated residents learn healthy life style
from college-educated neighbors and benefiting from
improvement of physical environment

◮ Social norm → Affect An individual’s tolerance or perceptions
of being obese or change the image of overweight or obese is
changed

◮ Regions with better-educated will elect better representatives
and enact better public policies(Adam Smith, Milton
Friedman) K. Milligan, E. Moretti, and P. Oreopoulos, ”Does Education Improve Citizenship?

Evidence from the U.S. and the U.K.,” NBER Working Paper No. 9584, March 2003, and Journal of

Public Economics, 88 (9-10), (2004).



Contributions of the paper:

1. Human capital spillover effects on obesity at small regional
level(zip code area)

2. Add literatures on human capital externalities and
neighborhood effects

3. Merge of survey data with administrative data

4. Control function approach



Data:

◮ SOEP 2008 and 2010 with Postcode information (PanelWhiz)

◮ Age 17-100

◮ Geocoded administrative data at postcode level( Integrated
Labor Market Biography, 38 millions in more than 8,000 zip
code areas, year 2008 and 2010)

◮ Immobillienscout24’s real estate transaction data(2007-2010,
3.29 million rental offers)

◮ Immobillienscout 24 is the largest online platform for real
estate transactions in Germany
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◮ SOEP 2008 and 2010 with Postcode information (PanelWhiz)

◮ Age 17-100

◮ Geocoded administrative data at postcode level( Integrated
Labor Market Biography, 38 millions in more than 8,000 zip
code areas, year 2008 and 2010)

◮ Immobillienscout24’s real estate transaction data(2007-2010,
3.29 million rental offers)

◮ Immobillienscout 24 is the largest online platform for real
estate transactions in Germany

◮ Merge of survey data and administrative data at zip code level

13,998 person-year observations
7,432 women and 6,566 men ,
2,752 lower educated, 7,196 high school graudates and 4,050
college graduates



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 13996 2752 7196 4050



Summary statistics for neighborhood data

Mean Median 10th 25th 75th 90th Min. Max. No.

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



Unweighted Frequencies of Individuals within Categories of
Neighborhood human capital stock by Person-Level
Education

Share of College graduates 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



Correlations of neighborhood college graduates share and
individual obesity
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Estimation:

Yijt = α+ NBeducjt×β + Xijt × γ + UXijt × δ + Zjt × θ + UZjt × ω + ǫijt

E (UXi |Xi ) = 0
E (UZi |Zi ) = 0

Yijt : Body Mass Index,body weight, dummy for overweight(1 if BMI≥25), dummy for
being obese (1 if bmi ≥ 30) for individual i living in neighborhood j at year t

NBeducit : Fraction of college graduates in each zip code area. → Our main interest:
The indicator for neighbourhood human capital stock

Xit : Individual controls: including age,age2, sex, marial status,
education,homeownership, immigration status, smoker or not(dummy) , consume beer
regularly or not(dummy), do sports everyweek(dummy), following health diet(dummy)

UXit : Individual unobservables, e.x. Preference for doing sports, individual
constitution, net calories consumption

Zjt : Neighbourhood obervables, including share of foreigners, population size, fraction
of social benefit recipients, logarithm of average rent per square meter for all
appartments (calculated from Immobillienscout24 transaction data)

UZjt : Neighbourhood unobervables, e.x. physical environment and infrastructure,
density of fast food restaurants



◮ Only two waves : Tiny within variation of neighborhood share
of college graduates
→ Fixed effects estimates could be close to zero
→ We only estimate pooled IV

◮ BMI has measure error: BMI generally overestimates adiposity
on those with more lean body mass (e.g. athletes) and
underestimates excess adiposity on those with less lean body
mass.

◮ The existence of individual unobervable and neighborhood
unobservable affects households’ neighborhood sorting

◮ Endogeneity due to individual and neighborhood unobservable
other than neighborhood sorting
→ individual constitution, net calories consumption,density of
fast food restaurant in the neighborhood, food price etc..



Controlling for residential sorting through the residual of
Hedonic rental price equation

◮ Control function: Bayer and Ross(2009)

◮ First step: Hedonic Rental Price Regression

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

◮ log(RentalPricemjt) : the logarithm of monthly rent of the apartment unit m at
neighborhood i in the year t.

◮ Hmjt : Physical attributes of each unit,including logarithm of size, appartment
type, appartment status, age of the unit etc..

◮ NBmjt : Neighborhood attributes.

◮ We average the error term ζmjt over each neighborhood, which captures the
unobserved nexxighborhood characteristics which determine individuals’ sorting
into their neighborhood. Hedonic rental price equation here is used to construct
an empirical control for the neighborhood equality.



Second Step: IV Estimation of the control function

ζjt is added to the main outcome regression as an additional
regressor to control for neighborhood unobservable

Yijt = α+ NBeducjt×β + Xijt × γ + Zjt × θ + ζjt + ǫijt
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◮ Neighborhood attributes are endogenous becasue of
unobserved heterogeneity in individual characteristics
determining residential sorting.
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Second Step: IV Estimation of the control function

ζjt is added to the main outcome regression as an additional
regressor to control for neighborhood unobservable

Yijt = α+ NBeducjt×β + Xijt × γ + Zjt × θ + ζjt + ǫijt

◮ Neighborhood attributes are endogenous becasue of
unobserved heterogeneity in individual characteristics
determining residential sorting.

◮ Construct instruments

◮ Criterion:

◮ → Not correlate to individual unobserved attributes,

◮ → Predictive of locative choice



Endogeneity caused by indvidual unobservable



Endogeneity caused by indvidual unobservable

◮ Assumption: When facing the same opportunity set, similar
individuals make similar location choice

◮ Instruments:We group individuals based on observabed
characteristics, then we calculate mean group value of
observed neighbourhood attributes as instruements for
neighborhood level variables

◮ We use predictative locative choice to instrument for actually
locative choice



Results I : Human capital spillover effect on obesity

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

Dependent variable: Log(Body mass index)
% College graduates -0021*** -0.0021*** 0.0026

(0.0005) (0.0005) (0.0007)
Hedonic rental control 0.0029 0.0118

(0.0382) (0.0916)

R2 0.01419 0.149 0.1410

Dependent variable: Obese(=1 if bmi ≥ 30)
% College graduates -0.0021* -0.0021* -0.0029

(0.0012) (0.0012) (0.0016)
Hedonic rental control -0.0461 0.0425

(0.0964) (0.2193)

R2 0.0437 0.0436 0.0433

Dependent variable: Overweight(=1 if bmi ≥ 25)
% College graduates -0.0064 *** -0.0064*** -0.0075

(0.0013) (0.0013) (0.0020)
Hedonic rental control -0.0424 0.0256

(0.1328) (0.2891)

R2 0.1317 0.1316 0.1304
Hedonic rental control Yes Yes

No.observations 13996 13996 13996
Indivdidual Characteristics Yes Yes Yes

Standard errors in parentheses are robust and clustered on zip code level
* p < 0.1, ** p < 0.05, *** p < 0.01



Results II: Human capital spillover effect by education level

University graduates High school graduates Primary school graduates

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

Dependent variable: Log(Body mass index)
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)
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

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)
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

Individual Controls Yes Yes Yes Yes Yes Yes
Hedonic residual control Yes Yes Yes
No. observations 4050 4050 7196 7196 2750 2750

Standard errors in parentheses are robust and clustered at zip code level
* p < 0.1, ** p < 0.05, *** p < 0.01



Results II: Human capital spillover effect by education level

University graduates High school graduates Primary school graduates

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

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

Individual Controls Yes Yes Yes Yes Yes Yes
Hedonic residual control Yes Yes Yes
No. observations 4050 4050 7196 7196 2750 2750

Standard errors in parentheses are robust and clustered at zip code level
* p < 0.1, ** p < 0.05, *** p < 0.01



Concluding remarks I

◮ OLS estimates show that body weight outcomes are
negatively correlated to neighborhood human capital stock.

◮ IV estimates of the control function show that neighborhood
human capital spillover effects are negative but not
statistically significant

◮ OLS estimates are biased downwards in magnitude

◮ People who are obese or overweight tend to sort into
neighborhoods with better prospects in leaving obesity, and the
neighborhood quality is positively correlated to individual
unobservables that contribute to reducing obesity.

◮ Effects of residential sorting are not statistically significant



Concluding remarks II

◮ Compare OLS and Pooled IV Estimates:
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Concluding remarks II

◮ Compare OLS and Pooled IV Estimates:

◮ Heterogeneous sorting bias

◮ Before controlling for sorting bias, magnititute of spillover
effects is smaller for high school graduates than college
graduates.

◮ After controlling for sorting bias, magnititute of spillover
effects is larger for high school graduates than college
graduates.

◮ IV FE shows that magnititute of spillover effects larger for
college graduates than high school graduates
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Thank you very much for attention!
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