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Abstract
This paper explores the effect of racial segregation on public school

expenditure in US metropolitan areas and school districts. Our start-
ing point is the literature that relates public good provision to the
degree of racial fragmentation in the community. We argue that look-
ing at fragmentation alone may be misleading and that the geographic
distribution of different racial groups needs to be taken into account.
Greater segregation is associated with more homogeneity in some sub-
areas and more heterogeneity in others, and this matters if decisions
on spending are taken at aggregation levels lower than the MSA. For
given fragmentation, the extent of segregation conveys information on
households’ possibility to sort into relatively more or less homogeneous
jurisdictions. We account for the potential endogeneity of racial segre-
gation and find that the latter has a positive impact on average public
school expenditure both at the MSA and at the district level. At the
same time, increased segregation leads to more inequality in spending
across districts of the same MSA, thus worsening the relative position
of poorer districts.
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While the naive OLS estimates are not significant for the segregation variable, the IV

coefficients are positive and significant for all three measures of inequality. According to the

estimates in column (2), a one standard deviation increase in segregation would increase the

Gini coefficient for school expenditure by .04. Considering that the sample mean of this variable

is .08 and its standard deviation .03, this is a sizeable effect. If we take the ratio of per pupil

expenditure of the top and the bottom school district (column 4) a one standard deviation

increase in segregation leads to an increase of .27 in this ratio, that is about half the standard

deviation of this variable. Finally, when the dependent variable is the standard deviation of

per pupil expenditure within a MSA, a one standard deviation in segregation increases this

variable by .22, which is approximately 2/3 of its own standard deviation.

In all specifications, the coefficients on the number of school districts per 1000 pupils are

positive and generally significant, indicating that school choice — as roughly proxied by this

variable — leads to more inequality in spending. Overall, these results convey an important

message that cannot be disjoint from the previous findings. Whatever the mechanism under-

lying the finding that residential segregation translates into more resources devoted to public

education in the aggregate, it does so at the expense of the low spending districts that see a

widening gap in per pupil spending compared to the high spending districts.

6.3 Evidence at the district level

In this section we analyze the determinants of expenditure at the district level, including both

a district’s own characteristics (demographics, income distribution, racial composition) and

the characteristics of the MSA where the district is located. Only the coefficients on the

MSA variables are interpretable and are therefore reported. The list of district level controls

(reported in the tables) is anyway the same as that of city level controls, except for the addition

of a dummy for unified school districts, to control for the fact that unified districts have greater

outlays. State fixed effects are included to control for differences in school financing policies

across States. All observations are weighted so that every MSA has the same probability of

being in the sample.

[Insert table 6]
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Table 6 reports three sets of estimates: naive OLS, 2SLS with one endogenous variable

(segregation), and 2SLS with two endogenous regressors (segregation and #Districts). The

pattern on the segregation variable mimics that of the MSA level regressions. Our estimates in

columns 2 and 3 suggests that, ceteris paribus, “moving a district” from a totally integrated to

a totally segregated MSA would almost double per pupil expenditure in that district. Ceteris

paribus, a one standard deviation increase in the segregation of the MSA where the district

is located would increase per pupil expenditure in the district by 22 percent (column 2) or

20 percent (column 3). Notice that this holds after controlling for the racial fragmentation of

the district itself. Given that the ‘demand’ effect that associates changes in segregation with

changes in district level fragmentation should be picked up by the own district fragmentation

variable, the positive coefficient on segregation is likely to reflect externalities among districts.

[Insert table 7]

In table 7 we include two variables that are meant to proxy for the menu of choices among

schools available to parents. The idea is that, if inter-racial contact in the school is what

matters, the availability of a large number of schools and the variation in the degree of school

heterogeneity may play an important role. The first column of table 7 includes, in addition

to the usual controls, the number of schools in the district. This variable is not significant,

while segregation retains a positive and significant effect on spending. In the second column

we also add the standard deviation of school level racial fragmentation. The latter variable is

particularly relevant in that it captures the degree of variation in the heterogeneity of the pupils

population. In fact, what matters is not the mean level of fragmentation but its dispersion,

because it accounts for whether a metropolitan area contains schools whose racial composition

is broadly similar or very diverse. The coefficient on this variable is positive and significant,

and even in this specification the coefficient on segregation remains stable and significant.

7 Conclusions

This paper has addressed the question of whether racial segregation affects spending on public

education, and has provided suggestive evidence that segregation has a positive impact on

average per pupil expenditure, both at the metropolitan area and at the district level. Consis-

tently with this finding, ceteris paribus local revenue per student is higher in more segregated
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metropolitan areas and enrollment in private schools is lower. However, our estimates also

show that increased segregation leads to more inequality in spending across districts of the

same MSA. Although further work is needed to pin down the mechanisms through which seg-

regation impacts on public education provision, the results in this paper point to yet one more

undesirable economic effect of racial segregation. In addition to directly worsening economic

outcomes of minority groups, as known in the literature, increased segregation seems to cause

lower investments in public education by poorer school districts relative to richer ones, which

further undermines the prospects of upward mobility for disadvantaged people.
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Figure 1: Racial fragmentation vs. segregation 
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Panel A:  Small inflow of minority migrants 
 
 
 

 
 
 

Panel B:  Large inflow of minority migrants 
 
 
 

Figure 2: Migration and changes in segregation 
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Figure 3: Segregation and MSA racial fragmentation 
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Figure 4: Segregation and average district racial fragmentation 
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Figure 5: Segregation and school racial fragmentation 
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TABLE 1:   Summary statistics 
 
 FULL SAMPLE RESTRICTED SAMPLE 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
 
MSA level 

      

Expenditure per pupil  277 4783.1 1231.9 128 4796.1 1079.6 
# districts/1000 pupils 277 0.264 0.210 128 0.229 0.164 
Segregation 277 0.505 0.131 128 0.560 0.111 
Gini 277 0.410 0.024 128 0.410 0.021 
Racial fragmentation 277 0.281 0.124 128 0.293 0.128 
Ethnic fragmentation 277 0.636 0.087 128 0.633 0.080 
       
       
DISTRICT level       
Expenditure per pupil  4933 5360.7 2047.9 3194 5112.2 1721.2 
Gini 4933 0.373 0.042 3194 0.370 0.040 
Racial fragmentation 4933 0.169 0.162 3194 0.158 0.161 
Ethnic fragmentation 4933 0.589 0.124 3194 0.576 0.120 
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TABLE 2:   Expenditure and Segregation,  MSA level 
 
 
 OLS 1ST  STAGE 2ND STAGE 1ST  STAGE 2ND STAGE 
 
Dependent variable 

 
Expenditure 

 
Segregation 

 
Expenditure 

 
Segregation 

#Districts/ 
1000 pupils 

 
Expenditure 

 (1) (2) (3) (4) (5) (6) 
       
Segregation 0.232  0.937**   0.861* 
 (0.204)  (0.476)   (0.486) 
# districts/1000 pupils -0.116 -0.044 -0.079   -0.256 
 (0.102) (0.052) (0.113)   (0.356) 
Migr. Share40  0.542**  0.550** -0.519  
  (0.232)  (0.251) (0.481)  
Migr. Sharesq  -1.792***  -1.818*** 1.491  
  (0.581)  (0.643) (1.293)  
Streams(a)    0.002 0.200**  
    (0.046) (0.078)  
Median hh Income (ln) 0.691*** 0.074 0.548** 0.071 0.123 0.567** 
 (0.247) (0.170) (0.265) (0.174) (0.207) (0.257) 
Population (ln) -0.028 0.029** -0.049* 0.031** -0.084*** -0.058* 
 (0.022) (0.013) (0.026) (0.013) (0.013) (0.032) 
Over 65 1.596* 0.998** 0.810 0.928* 2.019** 1.175 
 (0.891) (0.486) (0.924) (0.470) (0.943) (0.866) 
BA 0.541* -0.093 0.728*** -0.093 -0.090 0.718*** 
 (0.282) (0.254) (0.268) (0.262) (0.349) (0.275) 
Owner -0.409 0.540* -0.713 0.555* -0.529 -0.737 
 (0.496) (0.300) (0.473) (0.306) (0.393) (0.462) 
Black -0.410 0.585 -0.643 0.658 -1.409 -0.875 
 (0.441) (0.350) (0.480) (0.395) (0.854) (0.779) 
Asian/ Pac. Isl. -2.800*** 0.229 -2.724*** 0.313 -1.447 -3.020*** 
 (0.852) (0.466) (0.810) (0.498) (0.964) (0.956) 
Other 0.215 -0.206 0.545 -0.121 -1.542 0.208 
 (0.515) (0.557) (0.606) (0.608) (1.201) (0.919) 
Gini 2.204* 0.556 1.507 0.603 -1.315 1.359 
 (1.219) (0.775) (1.154) (0.759) (1.181) (1.265) 
Racial fragmentation 0.066 -0.128 0.079 -0.185 1.203 0.291 
 (0.446) (0.366) (0.436) (0.408) (0.771) (0.709) 
Ethnic fragmentation 0.604** 0.084 0.544* 0.085 -0.024 0.547* 
 (0.274) (0.165) (0.324) (0.167) (0.270) (0.307) 
Region dummies YES YES YES YES YES YES 
       
Observations 128 128 128 128 128 128 
Root MSE 0.101 0.057 0.099 0.057 0.106 0.099 
Notes: 
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
Standard errors are corrected for clustering of the residuals at the state level 
(a)  Coefficient and standard error are multiplied by 103. 
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TABLE 3:  Local Revenue and Private Schooling, MSA level 
 
Dependent variable:  Local Revenue Private Schooling 
 2SLS 2SLS 
Endogenous variables: Segregation, # districts Segregation, # districts 
 (1) (2) 
   
Segregation 3.328** -0.414** 
 (1.349) (0.205) 
# districts/1000 pupils 1.267 -0.286* 
 (1.312) (0.173) 
Median hh-income (ln) 1.888*** 0.211** 
 (0.721) (0.100) 
Population (ln) -0.016 0.004 
 (0.082) (0.011) 
Over 65 -2.648 1.577*** 
 (3.693) (0.512) 
BA 1.440 -0.172 
 (1.112) (0.153) 
Owner -2.032* 0.016 
 (1.056) (0.151) 
Black 3.411 -0.084 
 (2.571) (0.284) 
Asian/Pac. Isl. 1.412 -0.275 
 (2.832) (0.450) 
Other 6.960** -0.750* 
 (3.216) (0.442) 
Gini 3.545 0.268 
 (3.541) (0.514) 
Racial Fragm. -5.004** 0.320 
 (2.309) (0.258) 
Ethnic Fragm. 0.861 -0.025 
 (0.668) (0.082) 
Region dummies YES YES 
   
Observations 128 128 
Root MSE 
 

0.29 0.04 

Notes:   
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
Standard errors are corrected for clustering of the residuals at the state level 
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TABLE 4:  Different Measures of Segregation, MSA level 
 
Dependent variable = expenditure per pupil (ln) 
 

 OLS 2SLS 2SLS 
Endogenous RHS variable: -- Segregation Segregation, # districts 

 (1) (2) (3) 
    
Dissimilarity (black vs non-black) 0.336*** 2.270*** 2.279*** 
 (0.102) (0.721) (0.737) 
    
Isolation (multigroup) 0.349*** 1.180*** 1.111*** 
 (0.118) (0.312) (0.306) 
    
Isolation (black vs non-black) 0.265*** 1.799*** 1.740*** 
 
 

(0.096) (0.514) (0.570) 

Notes:   
No. of obs= 128. 
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
Controls included in regressions but not shown are: median hh income, log of population, fraction of population over 65, fraction of 
population with a BA degree, fraction of owners, fraction of blacks, asian/pacific islanders, other race, Gini coefficient, racial and 
ethnic fragmentation, number of districts per student, Census region dummies. 
Standard errors are corrected for clustering of the residuals at the state level. 
    
  
 
 
 
 
 
TABLE 5:  Inequality in Expenditure and Segregation, MSA level 
 
       
Dependent variable: Gini coeff. for Expenditure Top/Bottom  Expenditure Std. Dev. of Expenditure 
 OLS 2SLS OLS 2SLS OLS 2SLS 
 (1) (2) (3) (4) (5) (6) 
       
Segregation 0.045 0.326*** 1.032 2.464* 0.187 1.957** 
 (0.042) (0.123) (0.667) (1.326) (0.372) (0.938) 
# districts/1000 pupils 0.099*** 0.243*** 2.737*** 2.681 1.053*** 1.416 
 (0.021) (0.094) (0.388) (1.681) (0.259) (1.204) 
       
       
Observations 124 124 127 127 127 127 
Root MSE 0.025 0.03 0.426 0.39 0.267 0.26 
       
Notes:   
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
Controls included in regressions but not shown are: median hh income, log of population, fraction of population over 65, fraction of 
population with a BA degree, fraction of owners, fraction of blacks, asian/pacific islanders, other race, Gini coefficient, racial and 
ethnic fragmentation, number of districts per student, Census region dummies. 
Standard errors are corrected for clustering of the residuals at the state level. 
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TABLE 6:  Expenditure and Segregation, district level 
 
Dependent variable = expenditure per pupil (ln) 

    
 OLS 2SLS  2SLS  
Endogenous variable: -- Segregation Segregation, # districts 
    
Segregation 0.139 1.946*** 1.816* 
 (0.111) (0.731) (0.940) 
# districts/1000 pupils -99.340* -127.661 -106.87 
 (51.940) (95.342) (506.08) 
Median hh Income (ln) 0.392** -0.006 0.025 
 (0.158) (0.339) (0.329) 
Population (ln) 0.007 -0.055* -0.050* 
 (0.009) (0.030) (0.029) 
Over 65 0.911* -1.095 -0.982 
 (0.527) (1.296) (1.885) 
BA -0.269 0.128 0.096 
 (0.239) (0.472) (0.450) 
Owner -0.358 -1.147** -1.081** 
 (0.238) (0.535) (0.496) 
Black -0.051 0.806 0.751 
 (0.551) (0.954) (0.977) 
Asian/ Pac. Isl. 0.261 3.576* 3.353 
 (0.806) (1.893) (2.312) 
Other 0.759 3.879** 3.669* 
 (0.689) (1.539) (1.965) 
Gini 1.582** -0.575 -0.399 
 (0.697) (1.402) (1.320) 
Racial fragmentation -0.243 -1.542* -1.451 
 (0.469) (0.889) (0.954) 
Ethnic fragmentation 0.311** 0.298 0.298 
 (0.156) (0.257) (0.248) 
    
District level controls(a) YES YES YES 
State dummies YES YES YES 
    
Observations 3194 3194 3194 
Root MSE 0.138 0.16 0.16 
    
Notes    
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
(a)  District level variables included in regressions but not shown are: median hh income, log of population, fraction of population 
over 65, fraction of population with a BA degree, fraction of owners, fraction of blacks, asian/pacific islanders, other race, Gini 
coefficient, racial and ethnic fragmentation. Regressions are weighted so that each metro area receives equal weight. 
Standard errors corrected for clustering of the residuals at the MSA/PMSA level. 
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TABLE 7:   School Characteristics, district level 
 
Dependent variable = expenditure per pupil (ln) 
 
 2SLS 2SLS 
Endogenous variable: Segregation Segregation 
   
Segregation 1.632** 1.555** 
 (0.654) (0.741) 
# districts/1000 pupils -129.861 -127.797 
 (83.041) (88.472) 
# schools in district(a) 0.161 -0.027 
 (0.219) (0.187) 
St. dev. School fragm.  0.380*** 
  (0.116) 
   
MSA level controls(b) YES YES 
District level controls(c) YES YES 
State dummies YES YES 
   
   
Observations 3194 2817 
Root MSE 
 

0.15 0.14 

Notes    
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
(a)  Coefficient and standard error are multiplied by 103. 
(b)  MSA level variables included in regressions but not shown are: median hh income, log of population, fraction of population 
over 65, fraction of population with a BA degree, fraction of owners, fraction of blacks, asian/pacific islanders, other race, Gini 
coefficient, racial and ethnic fragmentation. 
(c)  District level variables included in regressions but not shown are: median hh income, log of population, fraction of population 
over 65, fraction of population with a BA degree, fraction of owners, fraction of blacks, asian/pacific islanders, other race, Gini 
coefficient, racial and ethnic fragmentation. Regressions are weighted so that each metro area receives equal weight. 
Standard errors corrected for clustering of the residuals at the MSA/PMSA level. 
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TABLE A1:  Summary Statistics 
 
 No. obs. Mean Std. Dev. 
    
MSA level    
Segregation 128 0.560 0.111 
Dissimilarity (black vs non black) 128 0.618 0.103 
Isolation (multigroup) 128 0.321 0.142 
Isolation (black vs non black) 128 0.352 0.168 
# districts/1000 pupils 128 0.000 0.000 
Migr. Share40 128 0.097 0.103 
Migr. Share40sq 128 0.020 0.036 
Streams 128 202.157 168.032 
Expenditure per pupil (ln) 128 8.453 0.212 
Local revenue 128 7.806 0.464 
Private schooling 128 0.105 0.044 
Gini coeff. for expenditure 124 0.077 0.029 
Top/Bottom expenditure 127 1.820 0.634 
Std.Dev. expenditure 127 0.714 0.363 
Median hh income (ln) 128 10.310 0.150 
Population 128 13.366 0.945 
Over 65 128 0.120 0.023 
BA 128 0.270 0.055 
Owner 128 0.643 0.060 
Black 128 0.128 0.096 
Asian/Pac.Isl. 128 0.020 0.029 
Other 128 0.030 0.045 
Gini 128 0.410 0.021 
Racial fragmentation 128 0.293 0.128 
Ethnic fragmentation 128 0.633 0.080 
Mount 128 0.039 0.195 
west_nc 128 0.063 0.243 
east_nc 128 0.242 0.430 
mid_atl 128 0.117 0.323 
n_eng 128 0.063 0.243 
s_atl 128 0.164 0.372 
east_sc 128 0.070 0.257 
west_sc 128 0.148 0.357 
    
DISTRICT level    
Expenditure per pupil (ln) 3194 8.491 0.303 
Median hh income (ln) 3194 10.440 0.317 
Population 3194 9.606 1.349 
Over 65 3194 0.120 0.045 
BA 3194 0.256 0.131 
Owner 3194 0.731 0.127 
Black 3194 0.055 0.110 
Asian/Pac.Isl. 3194 0.018 0.037 
Other 3194 0.025 0.064 
Gini 3194 0.370 0.040 
Racial fragmentation 3194 0.158 0.161 
Ethnic fragmentation 3194 0.576 0.120 
Unified 3194 0.777 0.416 
# schools in district 3194 10.477 30.505 
St. Dev. School fragmentation 2817 0.049 0.045 
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TABLE A2:  OLS estimates, MSA level 
 
 
Dependent variable = expenditure per pupil (ln) 
 (1) (2) (3) 
 Full sample Full Sample Restricted Sample 
    
Segregation 0.040   
 (0.133)   
# districts/1000 pupils -0.002 -0.004 -0.128 
 (0.052) (0.052) (0.101) 
Median hh-income (ln) 0.511*** 0.516*** 0.738*** 
 (0.133) (0.133) (0.257) 
Population (ln) -0.008 -0.006 -0.021 
 (0.013) (0.012) (0.018) 
Over 65 0.949*** 0.995*** 1.854* 
 (0.339) (0.321) (0.933) 
BA 0.149 0.140 0.480 
 (0.186) (0.192) (0.293) 
Owner -0.233 -0.226 -0.309 
 (0.229) (0.221) (0.453) 
Black -0.473 -0.454 -0.333 
 (0.356) (0.366) (0.457) 
Asian/Pac. Isl. -1.684*** -1.701*** -2.825*** 
 (0.578) (0.577) (0.866) 
Other -0.351 -0.358 0.107 
 (0.447) (0.443) (0.519) 
Gini 1.390** 1.420** 2.434* 
 (0.570) (0.531) (1.234) 
Racial Fragm. 0.412 0.407 0.061 
 (0.374) (0.377) (0.470) 
Ethnic Fragm. 0.051 0.057 0.624** 
 (0.240) (0.240) (0.265) 
Regional Dummies YES YES YES 
    
No. Obs. 277 277 128 
Root MSE .112 .112 .101 
Notes: 
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
Standard errors are corrected for clustering of the residuals at the state level 
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TABLE A3:  Expenditure per child, MSA level  
 
Dependent variable: Expenditure per child (ln)  
  OLS 2SLS 2SLS 
Endogenous variables:  -- Segregation Segregation, 

#districts 
  (1) (2) (3) 
     
Segregation  0.092 1.551*** 1.488** 
  (0.207) (0.598) (0.603) 
# districts/1000 pupils  -0.111 -0.034 -0.182 
  (0.152) (0.183) (0.454) 
Median hh-income (ln)  0.608** 0.312 0.329 
  (0.259) (0.328) (0.308) 
Population (ln)  -0.059*** -0.103*** -0.11*** 
  (0.015) (0.029) (0.039) 
Over 65  0.981 -0.645 -0.341 
  (1.274) (1.354) (1.305) 
BA  1.001** 1.388*** 1.379*** 
  (0.382) (0.503) (0.488) 
Owner  -0.197 -0.827* -0.847* 
  (0.405) (0.494) (0.464) 
Black  -1.107** -1.589** -1.782* 
  (0.481) (0.618) (1.064) 
Asian/Pac. Isl.  -3.975*** -3.817*** -4.063*** 
  (0.687) (0.845) (1.248) 
Other  -0.238 0.445 0.164 
  (0.649) (0.781) (1.305) 
Gini  2.678** 1.234 1.112 
  (1.302) (1.518) (1.587) 
Racial Fragm.  0.611 0.639 0.815 
  (0.483) (0.549) (0.965) 
Ethnic Fragm.  0.553* 0.43 0.432 
  (0.277) (0.406) (0.39) 
     
     
Observations  128 128 128 
Root MSE  .121 .14 .13 
Notes:   
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
Standard errors are corrected for clustering of the residuals at the state level 
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TABLE A4: Local Revenue and Private Schooling, MSA level  
 
Dependent variable: Local Revenue Private schooling 
 OLS 2SLS OLS 2SLS 
Endogenous variable: -- Segregation -- Segregation 
 (1) (2) (3) (4) 
     
Segregation .734** 2.950** .012 -0.322* 
 (.318) (1.236) (.046) (0.179) 
# districts/1000 pupils .230 0.348 -.044** -0.062** 
 (.307) (0.311) (.019) (0.028) 
Median hh-income (ln) 2.435*** 1.986*** .119* 0.187** 
 (.514) (0.647) (.065)) (0.074) 
Population (ln) .004 -0.063 .005 0.015** 
 (.043) (0.058) (.004) (0.006) 
Over 65 1.70 -0.772 .748** 1.120*** 
 (2.25) (2.726) (.300) (0.389) 
BA .803 1.391 -.071 -0.160 
 (.860) (1.072) (.099) (0.112) 
Owner -1.208 -2.165** -.096 0.048 
 (.933) (0.990) (.078) (0.105) 
Black 2.93 2.198 .100 0.210 
 (1.893) (1.777) (.187) (0.220) 
Asian/Pac. Isl. -.363 -0.122 .134 0.098 
 (2.66) (2.350) (.291) (0.316) 
Other 4.181* 5.218*** -.170 -0.326 
 (2.199) (1.855) (.186) (0.271) 
Gini 4.957 2.764 .127 0.457 
 (2.954) (3.321) (.490) (0.494) 
Racial Fragm. -3.95** -3.907** .060 0.053 
 (1.872) (1.571) (.184) (0.215) 
Ethnic Fragm. 1.062* 0.875 -.056 -0.028 
 (.531) (0.545) (.056) (0.065) 
     
     
Observations 128 128 128 128 
Root MSE 0.26 0.27 0.04 0.04 
Notes:   
* denotes significance at 10 per cent level, ** at the 5 per cent level, *** at the 1 per cent level. 
Standard errors are corrected for clustering of the residuals at the state level 
 




