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Abstract 
 
Various authors, most notably Putnam (2000), have argued that low-density living reduces 
social capital and thus social interaction, and this argument has been used to buttress 
criticisms of urban sprawl. If low densities in fact reduce social interaction, then an 
externality arises, validating Putnam’s critique. In choosing their own lot sizes, consumers 
would fail to consider the loss of interaction benefits for their neighbors when lot size is 
increased. Lot sizes would then be inefficiently large, and cities excessively spread out. The 
paper tests the premise of this argument (the existence of a positive link between interaction 
and density) using data from the Social Capital Benchmark Survey. In the empirical work, 
social interaction measures for individual survey respondents are regressed on census-tract 
density and a host of household characteristics, using an instrumental-variable approach to 
control for the potential endogeneity of density. 
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an important line of attack used by critics of urban sprawl.

5. Conclusion

Various authors, most notably Putnam (2000), have argued that low-density living reduces

social interaction, and this argument has been used to buttress criticisms of urban sprawl. But

urban expansion must involve market failures if it is to be inefficient, and this paper shows that

such a distortion indeed arises if low density depresses social interaction. Then, in appraising

the gains from greater individual consumption of living space, consumers fail to consider re-

duced interaction benefits for their neighbors, which arise through lower neighborhood density.

Space consumption is then too high, and cities are excessively spread out.

The key element in this argument is a positive link between social interaction and neigh-

borhood density, and the paper tests empirically for such a link. The results are unfavorable:

whether the focus is friendship-oriented social interaction or measures of group involvement,

the empirical results show a negative, rather than positive, effect of density on interaction.

The paper’s findings therefore imply that social-interaction effects cannot be credibly in-

cluded in the panoply of criticisms directed toward urban sprawl. In fact, the results suggest

an opposite line of argument. With a negative effect of density on interaction, individual space

consumption would tend to be too low rather than too high, tending to make cities inefficiently

compact, as explained in section 2. Thus, the empirical results suggest that social-interaction

effects may counteract, rather than exacerbate, the well-recognized forces (such as unpriced

traffic congestion) that cause cities to overexpand.
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TABLE 1: Variable Definitions

Dependent variables

Variable Definition Mean Minimum Maximum
NEISOC How often respondent talks with or visits immediate neighbors: 1= never, 2=once a year or less, 3 

= several times a year, 4=once a month, 5=several times a month, 6=several times a week, 7=just 
about every day

5.079 1 7

NEITALK = 1 if respondent talks or visits immediate neighbors at least once a week, 0 otherwise 0.538 0 1
CONFIDE Number of people respondent can confide in: 1=nobody, 2=one, 3=two, 4=three or more 3.551 1 4
FRIENDS Number of close friends respondent has: 1=none, 2=one or two, 3=three to five, 4=six to ten, 

5=more than ten
3.326 1 5

FRNDHNG Number of times per year respondent hangs out with friends in a public place 16.767 0 60
FRNDHOM Number of times per year respondent visits with friends at home 22.049 0 60

NEICOOP  = 1 if respondent has worked with neighbors to get something fixed or improved 0.315 0 1
GRPHOB  = 1 if respondent participates in a hobby, investment or garden club 0.261 0 1
CCLUBMET Number of times per year respondent attends club meetings 6.008 0 53
GRPINVLV Number of types of non-religious organizations to which respondent belongs 3.158 0 18

Socioeconomic characteristics of respondent

Variable Definition Mean Minimum Maximum
MALE  = 1 if respondent is male, 0 otherwise 0.411 0 1
AGE Respondent's age in years 44.584 18 99
AGE2 AGE squared
PART_MAR  = 1 if respondent is married or living with partner, 0 otherwise 0.569 0 1
KIDS6 Number of children in household under six years old 0.258 0 14
KID6_17 Number of children in household between six and seventeen 0.475 0 8
INC2 = 1 if   $20k < annual household income < $30k 0.148 0 1
INC3 = 1 if   $30k < annual household income < $50k 0.257 0 1
INC4 = 1 if  $50k  < annual household income < $75k 0.201 0 1
INC5 = 1 if  $75k  < annual household income < $100k 0.114 0 1
INC6 = 1 if annual household income > $100k 0.126 0 1
EDSMCOLL = 1 if respondent has completed some college education, 0 otherwise 0.327 0 1
EDCOLLGD = 1 if respondent has a college degree, 0 otherwise 0.362 0 1
RACBLACK = 1 if respondent is black, 0 otherwise 0.147 0 1
RACHISPN = 1 if respondent is Hispanic, 0 otherwise 0.088 0 1
RACASIAN = 1 if respondent is Asian, 0 otherwise 0.028 0 1
UNEMP = 1 if respondent is unemployed, 0 otherwise 0.044 0 1
HOMEMAK = 1 if respondent is a home-maker, 0 otherwise 0.059 0 1
RETIRED = 1 if respondent is retired, 0 otherwise 0.161 0 1
CITIZ = 1 if respondent is a US citizen, 0 otherwise 0.949 0 1
LIVG5 = 1 if respondent has lived in his/her community for more than five years, 0 otherwise 0.084 0 1



Population density measures

Variable Definition Mean Minimum Maximum
LNPDEN_TRACT Census tract density: people per square mile 8.008 1.529 12.258
LNPDEN_UA Urbanized Area density: people per square mile 7.845 6.747 8.863
LNPDEN_P_MSA MSA density: people per square mile 6.188 3.281 7.615

Regional controls. Omitted category: Pacific

Variable Definition Mean Minimum Maximum
NEWENGL  =1 if census region is New England, 0 otherwise 0.066 0 1
MIDATLAN  =1 if census region is Mid Atlantic, 0 otherwise 0.096 0 1
EANOCENT  =1 if census region is East North Central, 0 otherwise 0.247 0 1
WENOCENT  =1 if census region is West North Central, 0 otherwise 0.060 0 1
SOUTHATL  =1 if census region is South Atlantic, 0 otherwise 0.206 0 1
EASOCENT  =1 if census region is East South Central, 0 otherwise 0.044 0 1
WESOCENT  =1 if census region is West South Central, 0 otherwise 0.030 0 1
MOUNTN  =1 if census region is Mountain, 0 otherwise 0.078 0 1



Table 2:  First Stage Regression

Dependent Variable: LNPDEN_TRACT

Coef. t
MALE 0.006 0.320
AGE -0.012 -3.150
AGE2 0.000 1.920
PART_MAR -0.179 -7.760
KIDS6 -0.034 -2.630
KID6_17 -0.028 -2.190
INC2 -0.085 -2.800
INC3 -0.153 -5.330
INC4 -0.276 -7.780
INC5 -0.310 -7.260
INC6 -0.397 -7.570
EDSMCOLL 0.086 3.040
EDCOLLGD 0.221 5.440
RACBLACK 0.507 10.210
RACHISPN 0.385 4.770
RACASIAN 0.138 2.420
UNEMP 0.107 2.600
HOMEMAK -0.035 -0.750
RETIRED -0.065 -1.470
CITIZ -0.103 -2.260
LIVG5 0.009 0.180
NEWENGL 0.081 0.190
MIDATLAN -0.006 -0.030
EANOCENT -0.095 -0.450
WENOCENT 0.349 2.230
SOUTHATL -0.412 -1.560
EASOCENT -0.391 -1.540
WESOCENT -0.320 -1.400
MOUNTN 0.134 0.870
LNPDEN_UA 0.656 2.890
LNPDEN_P_MSA 0.482 6.300
CONSTANT 0.517 0.330

N = 14827
Number of clusters (Urbanized Areas) = 308

R-squared = 0.379 F(31,307) = 43.04



TABLE 3: Friendship-Oriented Variables

Coeff z Coeff z Coeff z Coeff z Coeff z Coeff z
LNPDEN_TRACT -0.081 -2.51 -0.024 -1.48 -0.020 -2.14 -0.027 -2.37 -0.419 -1.36 -1.086 -3.38
MALE 0.054 1.61 0.027 1.13 -0.102 -9.50 0.060 3.27 -2.358 -7.79 0.111 0.36
AGE 0.024 3.35 0.010 2.10 -0.009 -3.80 -0.023 -6.41 -1.400 -21.73 -1.243 -20.76
AGE2 0.000 -1.13 0.000 -0.07 0.000 3.17 0.000 6.53 0.010 15.12 0.009 13.63
PART_MAR 0.098 2.75 0.075 2.92 -0.023 -1.91 -0.044 -2.62 -5.299 -15.39 -2.035 -5.44
KIDS6 0.129 5.68 0.100 5.07 -0.036 -3.81 -0.055 -3.47 -1.649 -5.91 -0.971 -4.67
KID6_17 0.075 3.59 0.053 4.09 -0.026 -3.46 -0.048 -4.81 -0.907 -5.33 -0.280 -1.04
INC2 0.023 0.36 -0.035 -1.13 0.106 3.84 0.131 3.97 1.218 2.24 1.129 1.78
INC3 0.207 3.72 0.025 0.66 0.173 6.24 0.213 6.68 2.500 5.08 1.877 3.20
INC4 0.241 3.70 0.010 0.30 0.206 7.19 0.256 7.84 3.440 5.91 2.602 3.87
INC5 0.257 3.55 0.011 0.23 0.219 8.10 0.271 7.58 4.404 6.23 2.591 3.10
INC6 0.280 3.62 0.034 0.63 0.272 8.48 0.414 11.18 5.694 8.55 5.049 7.07
EDSMCOLL 0.120 3.04 0.065 2.85 0.149 9.46 0.115 4.91 1.699 4.75 1.044 2.36
EDCOLLGD 0.072 1.63 -0.033 -1.10 0.217 14.41 0.219 7.79 1.119 2.23 -0.402 -0.85
RACBLACK -0.383 -7.05 -0.145 -4.12 -0.190 -8.81 -0.386 -12.74 -2.044 -4.69 -2.783 -5.62
RACHISPN -0.467 -6.37 -0.195 -3.83 -0.294 -11.31 -0.198 -5.32 -1.285 -1.91 -3.725 -5.63
RACASIAN -0.290 -3.11 -0.159 -2.94 -0.161 -3.71 -0.159 -3.73 -2.280 -3.56 -2.740 -2.90
UNEMP -0.089 -1.03 -0.050 -1.07 -0.056 -2.08 -0.078 -2.14 -0.311 -0.35 0.486 0.60
HOMEMAK 0.116 1.49 0.085 1.42 0.009 0.36 0.012 0.30 0.407 0.63 0.129 0.21
RETIRED 0.146 2.24 0.110 2.47 0.016 0.48 0.120 3.42 1.463 2.09 1.773 2.62
CITIZ 0.475 6.11 0.310 5.72 0.121 2.93 0.036 0.92 1.437 1.85 4.202 6.28
LIVG5 0.087 1.47 0.028 0.74 -0.015 -0.77 0.095 3.27 1.183 2.13 1.886 3.17
NEWENGL -0.181 -1.59 -0.091 -1.27 -0.010 -0.61 -0.096 -3.95 -0.335 -0.54 0.351 0.42
MIDATLAN -0.050 -0.63 0.015 0.30 -0.096 -5.74 -0.108 -3.65 -1.165 -1.97 -1.355 -1.48
EANOCENT 0.019 0.35 0.012 0.32 -0.045 -2.93 -0.006 -0.23 -0.107 -0.21 -1.556 -2.83
WENOCENT 0.180 3.23 0.126 4.47 -0.008 -0.36 0.066 2.59 1.668 2.55 0.166 0.36
SOUTHATL -0.087 -1.33 -0.022 -0.53 -0.123 -6.05 -0.076 -2.55 -2.294 -3.22 -3.095 -5.61
EASOCENT -0.120 -1.37 -0.058 -1.04 -0.169 -5.23 -0.046 -1.26 -1.364 -1.78 -3.067 -3.30
WESOCENT 0.187 2.84 0.078 1.73 -0.129 -5.46 -0.004 -0.08 -0.311 -0.52 0.609 0.93
MOUNTN 0.097 0.99 0.017 0.45 -0.008 -0.34 0.015 0.32 0.784 1.12 1.039 1.75
CONSTANT 4.112 11.43 -0.532 -2.64 3.708 34.76 3.736 28.40 60.422 18.01 62.561 19.46

OLS or Probit Coeff, z 0.005 0.31 0.019 1.96 -0.006 -1.46 -0.006 -1.03 0.334 2.67 0.029 0.20
LPDEN_TRACT             

FRNDHOMFRNDHNGFRIENDSCONFIDENEITALKNEISOC
A B

(2SLS) (IVPROBIT)

C D E F

(2SLS) (2SLS) (2SLS) (2SLS)



N 14755 14755 14804 14810 14806 14802
Number of clusters 306 306 308 307 308 308

F (d.f.) 88.42 (30, 305) 115.150 (30, 307) 71.99  (30, 306) 150.840 (30, 307) 206.180 (30, 307)
P-value 0.000 0.000 0.000 0.000 0.000

Wald Chi-sq (30)       --- 1707.010       ---       ---       ---       ---
P-value 0.000

Hansen J Statistic 0.017       --- 0.544 1.979 4.591 7.040
Chi-sq(1) P-value 0.897 0.461 0.160 0.032 0.008

Endogeneity test of 7.256 9.400 2.896 3.629 3.383 7.019
endog. regressors
Chi-sq(1) P-value 0.007 0.002 0.089 0.057 0.066 0.008

NEISOC NEITALK CONFIDE FRIENDS FRNDHNG FRNDHOM



TABLE 4: Group-Involvement Variables

Coeff z Coeff z Coeff z Coeff z
LNPDEN_TRACT 0.031 1.50 -0.047 -2.91 -0.478 -2.30 -0.099 -2.05
MALE 0.038 1.04 0.135 5.29 -0.638 -2.98 0.033 0.63
AGE 0.026 4.70 0.010 2.57 -0.217 -6.33 0.025 2.74
AGE2 0.000 -3.17 0.000 -2.26 0.002 5.59 0.000 -0.46
PART_MAR 0.070 2.44 -0.082 -3.75 -0.885 -4.64 -0.063 -1.57
KIDS6 0.022 0.88 -0.082 -4.27 -0.486 -4.01 -0.031 -1.38
KID6_17 0.083 4.52 -0.021 -1.29 0.539 3.90 0.300 11.92
INC2 -0.020 -0.37 0.016 0.37 0.499 1.87 0.254 3.58
INC3 0.058 1.04 0.171 3.98 1.059 3.60 0.591 7.94
INC4 0.182 3.87 0.241 6.07 1.689 5.81 0.811 12.99
INC5 0.257 3.82 0.309 5.56 1.331 3.98 0.978 10.15
INC6 0.295 4.38 0.367 7.29 2.979 7.89 1.418 14.84
EDSMCOLL 0.184 5.76 0.279 10.54 2.214 8.25 0.897 17.21
EDCOLLGD 0.191 5.27 0.404 12.31 3.748 13.48 1.693 27.88
RACBLACK 0.149 3.10 0.015 0.35 0.145 0.36 0.810 8.26
RACHISPN 0.040 0.75 -0.029 -0.49 -0.569 -1.50 0.231 2.09
RACASIAN -0.079 -0.61 -0.058 -0.91 -1.278 -1.92 -0.246 -1.98
UNEMP -0.122 -1.65 -0.101 -1.84 -0.876 -2.30 -0.256 -3.10
HOMEMAK 0.114 1.94 0.039 0.76 0.253 0.58 -0.335 -3.83
RETIRED -0.015 -0.24 0.161 3.49 0.860 2.23 -0.086 -0.82
CITIZ 0.307 2.79 0.142 2.38 2.180 7.91 0.662 9.26
LIVG5 0.112 1.93 0.010 0.25 0.965 2.37 0.080 1.06
NEWENGL 0.131 3.52 -0.065 -1.26 -0.544 -1.37 -0.127 -1.18
MIDATLAN -0.048 -1.20 -0.047 -0.94 -0.691 -1.46 -0.108 -0.81
EANOCENT 0.020 0.31 -0.011 -0.24 -0.041 -0.10 0.132 1.21
WENOCENT 0.127 3.34 -0.032 -0.53 0.363 0.85 0.081 0.61
SOUTHATL 0.107 2.35 -0.059 -1.13 -0.323 -0.61 0.045 0.34
EASOCENT 0.102 0.85 -0.075 -1.23 -0.806 -1.50 0.076 0.59
WESOCENT 0.160 2.31 -0.010 -0.16 0.547 1.01 0.000 0.00
MOUNTN 0.102 2.03 0.006 0.10 0.264 0.47 0.086 0.64
CONSTANT -2.195 -9.05 -1.026 -5.56 10.209 5.21 0.548 1.08

OLS or Probit Coeff, z 0.011 0.87 -0.005 -0.65 -0.036 -0.37 0.012 0.67
LPDEN_TRACT

N 7316 14813 14794 14827
Number of clusters 242 308 308 308

F (d.f.)       ---       --- 40.000  (30,307) 179.360   (30, 307)
P-value 0.000 0.000

 
Wald Chi-sq ( 30) 753.610 907.760       ---       ---
P-value 0.000 0.000

Hansen J Statistic       ---       --- 0.049 0.026
Chi-sq(1) P-value 0.825 0.872

Endogeneity test of 0.710 6.990 3.624 4.815
endog. regressors
Chi-sq(1) P-value 0.399 0.008 0.057 0.028

(IVPROBIT) (IVPROBIT) (2SLS) (2SLS)

A B C D
NEICOOP GRPHOB CCLUBMET GRPINVLV



Table 5: LPDEN_TRACT Coefficient in Other Specifications

Single Instrument w/o PART_MAR,
KIDS,HOMEMAKER

Coeff z Coeff z

NEISOC -0.079 -2.03 -0.095 -2.82

NEITALK -0.017 -0.66 -0.032 -1.93

CONFIDE -0.023 -2.07 -0.014 -1.60

FRIENDS -0.028 -1.82 -0.018 -1.61

FRNDHNG -0.150 -0.39 -0.005 -0.02

FRNDHOM -0.717 -1.97 -0.912 -2.87

NEICOOP 0.029 1.05 0.023 1.11

GRPHOB -0.055 -2.35 -0.360 -2.27

CCLUBMET -0.459 -2.02 -0.440 -2.09

GRPINVLV -0.117 -1.96 -0.110 -2.24
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Footnotes

∗We thank Rainald Borck, Ami Glazer, David Neumark, Stuart Rosenthal and Ken Small for
helpful comments. They are not responsible, however, for any shortcomings in the paper.

1For a good overview of these arguments, see the 12-article symposium published in the Fall
1998 issue of the Brookings Review.

2A properly-set UGB is equivalent to a tax in dealing with the first failure. However, Brueck-
ner (2006) shows that a UGB is a poor second-best instrument for dealing with unpriced
road congestion.

3See Powdthavee (2005) for evidence showing that friendships increase happiness.

4A potential connection between urban sprawl and obesity, which is thought to arise from
high auto usage and thus low exercise in sprawling cities, has been the focus of a number
of recent papers (see Ewing et al. (2003) and Lopez (2004)). However, even if low-density
living contributes to obesity, there appears to be no externality involved and thus no basis
for claiming that the effect contributes to an inefficient spatial expansion of cities.

5In providing sensitivity analysis in his regressions relating social capital to city size, Borck
(2006) presents IV results that treat city size as endogenous. His instrument is lagged city
size.

6Interaction may have social value as well as generating private benefits. For example, inter-
action may insure the beneficial spread of information or foster socially responsible behavior.
In this case, the average level of interaction in the city could enter individual i’s utility func-
tion along with Ii. However, since interaction is constant across people under the above
assumptions, this modification would have no effect on the model.

7In Fujita’s model, the density effect arises from the negative environmental impact of crowd-
ing.

8Since the equation predicting tract density is estimated jointly with the interaction equation
in the maximum likelihood IVPROBIT routine, the coefficients and standard errors differ
slightly from those in Table 2.

9To test for validity of the instruments, the probit equation was reestimated as a linear
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probability model using 2SLS. The J-test failed to reject the overidentifying restrictions.

10The age effect turns positive beyond the quadratic minimum at 44 years.

11The age effect turns positive beyond 69 years.

12The age effect turns positive beyond 69 years.

13The age effect turns negative beyond 67 years.

14In a 2SLS linear probability model, the J-test did not reject the overidentifying restrictions.

15The age effect turns negative beyond 51 years.

16In a 2SLS linear probability model, the J-test did not reject the overidentifying restrictions.

17The age effect turns positive beyond 53 years.

18Glaeser and Gottlieb’s study relies on the DDB Needham Life Style Survey, while Borck’s
uses data from the German Socio-Economic Panel.

19Glaeser and Gottlieb (2006) present results showing how participation in various outside
entertainment activities is greater in central cities than in suburbs.
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