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It has been well documented that employment outcomes often differ considerably across 
areas. This paper examines the extent to which the local human capital level, measured as 
the share of prime age adults with a college degree, has positive external effects on labor 
force participation and employment for U.S. metropolitan area residents. The empirical 
results suggest that the local human capital level has positive externalities on the probability 
of labor force participation and employment for both women and men. We also find that less 
educated workers generally receive the largest external benefits. 
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1. Introduction 

 Employment outcomes differ quite considerably across countries and regions.  Even 

within a developed country like the United States, there are still large differences in wages, labor 

force participation, and employment across local labor markets.  These geographic differences in 

labor outcomes have powered a large literature seeking to explain their determinants.  One such 

determinant is the aggregate stock of human capital.  The stock of human capital in a local labor 

market is likely to be an important source of geographic differences in labor outcomes because 

of both direct and external effects.  The direct effects are obvious.  Workers with greater human 

capital are more productive, earn higher wages, and are more likely to be employed 

(Psacharopoulos and Patrinos 2004).  Many researchers, however, have suggested that the local 

level of human capital might have positive external effects on its residents.
1
  That is, high human 

capital workers are thought to improve labor market outcomes for other workers in the area.   

Much of the literature on human capital externalities has focused on differences in wages 

and wage growth.  A number of such studies have shown that wages in an area are positively 

correlated with average education levels, even after controlling for individual worker 

characteristics (e.g., Rauch 1993; Moretti 2004a; Glaeser and Saiz 2004).
2
  These human capital 

externalities on wages are thought to occur for several reasons.  First, there may be pecuniary 

externalities due to imperfect substitution between high skilled and low skilled workers in the 

production process (Katz and Murphy 1992; Moretti 2004a; Ciccone and Peri 2006).  Holding all 

                                                 
1
 See Moretti (2004b) Lange and Topel (2006), and Henderson (2007) for reviews of the literature on human capital 

externalities. 
2
 There is some question, however, whether the observed positive effects of local human capital on wages are causal.  

Workers likely sort into labor markets based on employment opportunities, and the highly skilled are likely to be the 

most mobile and seek out areas with high quality business environments (Chen and Rosenthal 2008; Combes, 

Duranton and Gobillon 2008; Wozniak 2010).  Areas with otherwise strong labor markets are likely to attract 

educated workers and see their average education levels rise.  Some studies such as Moretti (2004a) and Dalmazzo 

and Blasio (2007a,b) use instrumental variables to try to isolate the effects of exogenous increases in average 

education levels, but Lange and Topel (2006) question whether commonly used instruments are valid. 
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else constant, an increase in the quantity of high skilled workers will increase the marginal 

productivity of low skilled workers but decrease the marginal productivity of high skilled 

workers because of imperfect substitution.  Manning (2004), Kaplanis (2010), and Mazzolari and 

Ragusa (2011) suggest that human capital externalities may also result from increased consumer 

demand by high skilled workers with high incomes.  Some of the higher consumption demand by 

high skilled workers is for locally produced goods and services that are not easily tradable across 

areas such as healthcare, education, entertainment, restaurant meals, and housekeeping.  Greater 

demand for locally produced goods and services will increase wages for local workers that 

provide them.  

A third source of human capital externalities on wages comes from what Moretti (2004a) 

calls human capital spillovers.  Human capital spillovers occur when being near highly skilled 

workers increases the skills of other workers.
3
  In other words, an individual’s productivity is 

increased by interacting with and learning from high skilled workers (Jovanovic and Rob 1989; 

Glaeser 1999; Glaeser and Maré 2001).
4
  Spillovers, therefore, have positive effects on 

productivity for all workers, though the magnitudes may differ across types of workers.  For 

example, by having less knowledge and skills, low skill workers may have more opportunities to 

learn from high skill workers and receive larger spillovers.  Alternatively, if high skill workers 

are better at learning from other workers, they may learn more even if they have fewer 

opportunities to learn.  Moretti (2004a) finds that human capital externalities on wages are 

                                                 
3
 Skill accumulation  results in both  higher wages and faster wage growth (Glaeser and Maré 2001; Wheeler 2006). 

4
 Alternatively, Berliant, Reed, and Wang (2006) develop a model with horizontal knowledge exchange in which 

workers differ in the types of knowledge that they possess and search for partners with whom to exchange ideas to 

improve production efficacy. 
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positive for workers of all skill levels, but largest for the least skilled workers.  This is consistent 

with multiple explanations for human capital externalities.
5
 

 Several studies also suggest a number of other important external effects of education.  

Lochner and Moretti (2004) find that education decreases criminal activity and Milligan, Moretti 

and Oreopoulos (2004) find that education increases civic participation.  More generally, Shapiro 

(2006) and Winters (2011a) suggest that an educated populace increases the overall quality of 

life in an area.  Doms, Lewis, and Robb (2010) argue that more educated areas have higher rates 

of entrepreneurship and more positive business outcomes.  Researchers have also suggested that 

the positive external effects of human capital cause initially highly educated areas to experience 

faster population and employment growth as individuals flock to be near the highly educated 

(Glaeser, Scheinkman and Shleifer 1995; Simon 1998, 2004; Black and Henderson 1999; Simon 

and Nardinelli 2002).  Furthermore, Berry and Glaeser (2005) and Winters (2011b) suggest that 

it is mostly educated individuals who are moving to high human capital areas.
6
  

 Largely overlooked, however, have been the external effects of human capital on labor 

force participation and employment.  Manning (2004) and Kaplanis (2010) are important 

exceptions looking at external effects on employment, but both assume that positive effects on 

employment are due to increased demand for non-tradable goods and services and do not 

consider human capital externalities on labor supply.
7
  A few other studies have examined the 

                                                 
5
 A fourth source of human capital externalities discussed by Acemoglu (1996) results from a pecuniary externality 

due to costly bilateral search between firms and workers.  According to Acemoglu (1996) skilled workers increase 

the productivity of physical capital, and an increase in the skill level of workers causes firms to invest more in 

physical capital.  The higher level of physical capital then makes both high skill and low skill workers more 

productive, resulting in higher wages for all workers.  Wheeler (2001) develops a similar model in which physical 

capital and worker skill are complementary and urban agglomeration yields more efficient matches and a higher 

return to skill acquisition. 
6
 Florida (2002) also suggests that the concentration of Bohemians in an area plays an important role in attracting 

high human capital individuals.  Similarly, Florida, Mellander and Stolarick (2008) argue in favor of the underlying 

importance of a “creative class” of artists and workers employed in creative occupations. 
7
 Glaeser (2010) also looks at human capital externalities on unemployment. 
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effects of human capital measures on aggregate employment outcomes (e.g., Simon 1998; 

Partridge and Rickman 1995; Nistor 2009), but such results typically include direct effects as 

well as external effects.  In much of the previous literature and in this paper, the local level of 

human capital is measured as the share of the adult population with at least a four-year college 

degree, sometimes referred to as the college share.  There are surely elements of human capital 

besides formal education (Bacolod, Blum and Strange 2009, 2010), but education is certainly an 

important component of human capital. 

The current paper suggests that human capital externalities increase employment 

probabilities for local residents largely by influencing individual labor supply decisions.  More 

specifically, this paper seeks to address whether being in a highly educated labor market makes 

individuals more likely to participate in the labor market and find employment, controlling for 

the individual’s own education and other characteristics.  We estimate the magnitude of human 

capital externalities on participation and employment using a pooled cross-section of individuals 

residing in 283 U.S. metropolitan areas in 1980 and 2000.
8
  We also separately explore using the 

location of land grant institutions of higher education as an instrumental variable for the local 

human capital level and control for time-invariant city characteristics using city fixed effects.  

For our preferred specifications, we find that the local human capital level has positive 

externalities on the probability of labor force participation and employment for both women and 

men.  We also find that less educated workers generally receive the largest external benefits. 

 

 

 

                                                 
8
 Fu (2007) and Rosenthal and Strange (2008) suggest that human capital wage externalities are highly localized and 

attenuate with distance.  This could also be true with participation and employment externalities and future work 

should take this into account. 
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2. Conceptual Framework  

 The external effects of local human capital on productivity are likely to affect the 

probability of labor force participation and employment.  We illustrate these effects with a 

simple labor supply model where workers gain skills through work experience, workers 

accumulate skills more quickly by interacting with high human capital workers, and skill 

accumulation increases both present and future wages.  Each individual must choose whether to 

supply his labor to the market.     is a binary variable equal to one if individual   chooses to 

participate in the labor force and 0 otherwise.  For simplicity, this modeling abstracts from the 

fact that individuals can choose how much labor to supply, i.e., how many hours to work.  

Individual i’s labor supply decision will depend on the market wage that he is offered in the 

current period,   , the net present value of higher future wages from the skills that he acquires 

from working in the present
9
,     , and the individual’s opportunity cost of working,     , i.e., 

the monetary value of the utility that he would get from not working in the market.  Individuals 

who do not work in the market receive utility from producing and consuming non-market goods 

such as leisure and family life.  The individual’s labor supply decision can be represented as 

follows: 

   {
                     
                     

 
 . 

That is, the individual will supply his labor if the benefits from doing so,        , exceed the 

costs,     .   

Human capital externalities are likely to increase labor force participation both through 

higher current wages and through greater skill accumulation that increases the NPV of future 

wages.  Higher current wages could result from a number of external factors related to human 

                                                 
9
 We assume for simplicity that all workers have the same discount rate for future payments. 
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capital including imperfect substitution between skilled and unskilled labor, increased consumer 

demand for locally produced goods by high human capital workers, and human capital 

spillovers.  Human capital spillovers exist if workers gain more skills from working alongside 

high human capital workers than from working with low human capital workers.  Human capital 

spillovers are likely to increase labor supply even beyond the effects on current wages.  The 

opportunity to learn new skills from working alongside high human capital workers provides an 

additional benefit to participating in the labor force because the skills gained also result in higher 

future wages, which show up in the     term in the labor supply decision.  Furthermore, 

individuals are unlikely to learn new skills simply from living in the same geographic area as 

high human capital individuals; spillovers require two parties to somehow interact and spillovers 

of employment-related skills are mostly likely to occur through participation and interaction in 

the labor market.  

Investigating the external effects of human capital on labor force participation and 

employment presents opportunities for new insights into the nature of human capital 

externalities.  In particular, our main estimates control for the current wage in the local market, 

so that finding human capital externalities on labor force participation provides strong evidence 

of human capital spillovers in particular because controlling for the current wage accounts for 

competing explanations based on imperfect substitution and increased demand for local goods.  

Again human capital spillovers increase not only the current wage but also the NPV of future 

wages.  Even controlling for the current wage, human capital spillovers will increase labor force 

participation because individuals receive future benefits from the skills acquired while working 

alongside highly skilled workers.   

 



7 

 

3. Empirical Framework and Data 

This paper examines the external effects of the local human capital level on labor force 

participation ( ) and employment ( ) using a linear probability model.
10

  The conceptual 

framework suggests that human capital externalities increase labor force participation and 

increased participation is expected to increase the probability that an individual will be 

employed.  We model the separate probability of each outcome for individual   of gender   in 

city   in year   as a linear function of a vector of individual characteristics ( ), the share of 

adults in the city with a college degree ( ), and a vector of other city characteristics ( ):
11

 

                                    , 

                                    . 

The individual characteristics consist of a number of variables commonly found to affect 

individual participation and employment outcomes and include dummy variables for highest 

level of education completed, five year age group, marital status, the presence and number of 

own children in the household, nonwage income
12

, whether an individual is Black, Hispanic, 

Asian, or Other, citizenship status, and whether the individual lives in his or her state of birth.
13

 

The parameters for the individual characteristics ( ) are allowed to vary by year and gender.  

Summary statistics for the individual characteristics are reported in Appendix Table A. 

                                                 
10

 While there are some advantages to using non-linear models such as probit and logit, many applied 

econometricians use linear probability models (LPM) because of the practical advantages.  In particular, there are a 

number of computational and theoretical issues with using a probit model with fixed effects, such as the city fixed 

effects used in some regressions in this study.  There are also issues with estimating logit models with instrumental 

variables.  The linear model allows both instrumental variables and area fixed effects and facilitates easier 

interpretation of marginal effects.  In results not shown, we also estimate the cross-section and fixed effects 

regressions using a logit model and find results similar to those for the linear regressions. 
11

 Metropolitan areas are the geographic unit of analysis in this study and correspond to quasi-independent regional 

labor markets.  We use the terms city and metropolitan area interchangeably. 
12

 Nonwage income is computed as family income minus the wage income of the individual and therefore includes 

the wage income of other family members. 
13

 Whether an individual lives in his or her state of birth is intended as a proxy for proximity to family.  Compton 

and Pollak (2011) suggest that proximity to family has a substantial effect on female labor force participation due to 

greater access to childcare.   
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We first estimate the external effects of human capital by Ordinary Least Squares (OLS) 

using pooled cross-sectional variation in the city characteristics.  However, if there are 

unobserved city characteristics that are correlated with both the college share and the 

employment outcomes, the cross-sectional estimates of the  s may be biased and inconsistent.  

We attempt to obtain consistent estimates using two separate methods, instrumental variables 

and city fixed effects.   

Following Moretti (2004a) and Iranzo and Peri (2009), we use the presence of a land-

grant higher education institution in the metropolitan area as an instrument for the cross-sectional 

variation in the share of adults in the metro area with a college degree or higher using two-stage 

least squares (2SLS) regression.  The presence of a land-grant institution will be a valid 

instrument if it is correlated with the local human capital level and uncorrelated with the error 

term.  We can test for the first part of the requirement, but not for the second if we have only one 

instrument.  Land-grant institutions are often thought to be a good instrument for the local human 

capital level because they were established in the late 19
th

 century and therefore are not affected 

by recent events.  However, it still could be the case that land-grant institutions improve local 

labor market opportunities beyond the effect that they have on creating an educated population.  

For example, land grant institutions directly employ faculty and staff and are often the largest 

single employer in relatively small areas.  Land grant institutions may also bring external dollars 

into the local area through research grants or parental transfers to students attending college.  

Such an inflow of dollars from outside the area might strengthen the local demand for labor and 
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improve employment outcomes for local residents.  Thus, the presence of a land-grant institution 

may be a questionable instrument.
14

 

Our second approach is to estimate models that control for any time-invariant city 

characteristics by adding a set of city fixed effects ( ):
15

  

                                         , 

                                         . 

Some cities may have above average labor market outcomes and a highly educated population 

because of time-invariant characteristics such as the presence of a state or federal capital.  The 

fixed effects models control for such time-invariant characteristics.  As a third approach, one 

might like to estimate fixed effects models that also instrument for the human capital level.  

However, this approach is not adopted in the current study.  The presence of a land-grant 

institution does not change over time and does not predict changes in the human capital level 

over time, so it cannot be used as an instrument in fixed effects models.  Other instruments have 

been used to explain variations in the human capital level over time such as the lagged age 

structure of the population (Moretti 2004a; Dalmazzo and Blasio 2007a,b) and the push-driven 

immigration of highly educated workers (Iranzo and Peri 2009), but we are not confident in their 

appropriateness as instruments.  The age structure of the population, for example, has been 

suggested to have its own effect on wage and employment outcomes by at least a few studies 

(e.g., Elhorst 1995; Shimer 2001).
16

  Similarly, immigrants are a small part of the skilled labor 

                                                 
14

 Abel and Deitz (2011) emphasize that the effects of colleges and universities in building the stock of college-

educated labor in an area result not only from supply effects but also from the increased demand for skilled labor 

that higher education institutions facilitate. 
15

 The city fixed effects models are estimated by including a set of city dummy variables in OLS regressions.  With 

two years of data, controlling for city fixed effects is similar to measuring city level variables as differences over 

time and then regressing the time-difference of the dependent variable against the time differences of the 

explanatory variables. 
16

 In results not shown, we experiment with using the age structure of the population as an instrument for the change 

in the local human capital level over time.  We find statistically significant estimates of positive human capital 
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force in most local labor markets and it is unclear if the external effects of skilled immigrants are 

the same as the external effects of skilled natives. 

  The data in this study come primarily from the 1980 and 2000 decennial census 5% 

microdata samples available from IPUMS (Ruggles et al. 2008).  There are a couple of important 

limitations with the use of this data.  First, the IPUMS data do not allow identification of 

geographic areas with populations less than 100,000.  Consequently, the lowest level of 

identifiable geography in the IPUMS data, county groups in 1980 and PUMAs in 2000, often 

include both metropolitan and non-metropolitan areas.  We, therefore, assign each county group 

(PUMA in 2000) to a metropolitan area if more than 50 percent of the population of the county 

group (PUMA) is contained within the metropolitan area.  Using this procedure, results in 283 

metropolitan areas that can be identified in both 1980 and 2000.  The second limitation, which is 

closely related to the first, is that metropolitan area definitions change over time, but the data 

limitations discussed above prevent us from being able to use perfectly consistent geographic 

definitions for all metropolitan areas.  Thus, the inconsistency in geographic definitions could 

lead to measurement error and add considerable noise to our estimations.   

 The sample investigated includes all individuals between the ages of 25 and 55 who 

resided in one of the 283 metropolitan areas that are identified in both 1980 and 2000.  We limit 

the sample to prime age individuals because the young and old often have weaker attachment to 

the labor force.  Note also that both the labor force participation and employment regressions 

include all prime age individuals regardless of their labor force participation status.  Our main 

estimates also measure the local human capital level as the share of prime age (i.e. 25-55) adults 

                                                                                                                                                             
externalities but the magnitudes are implausibly large (nearly ten times as large as OLS estimates) and not 

believable given that the age structure is thought to have its own effect on employment outcomes. 
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with at least a four-year college degree.  Many of the city-level control variables, however, are 

not constructed exclusively from the prime age population. 

Additional city-level explanatory variables include a number of factors thought to affect 

labor supply, labor demand, or both.
17

  Many of these additional city control variables are 

potentially endogenous and the results are estimated both with and without them.  As outlined in 

the conceptual framework, the wage is one important variable.  Juhn, Murphy and Topel (1991, 

2002) argue that the national decrease in male employment rates since 1967 can be largely 

explained by falling real wages.  In the present study, wages are measured as the regression-

adjusted average log wage in the city computed as the city fixed effects,  , in a gender-specific 

log wage regression on individual characteristics and city fixed effects:  

                             . 

Higher wages are expected to increase the supply of labor but reduce the demand for labor 

(Blackaby and Manning 1992; Partridge and Rickman 1995, 1997).  Therefore, the wage is 

expected to increase participation but the effect on the probability of employment is somewhat 

ambiguous.   

 We also include a measure of the cost of housing in the metropolitan area.  Housing costs 

are measured as the regression-adjusted average log rent in the city computed as the city fixed 

effects,  , in a regression of log rents on a vector of housing characteristics,  , and city fixed 

effects: 

                        . 

Rents are used instead of housing values because the former is a better measure of the present 

user cost of housing (Winters 2009), but results are not qualitatively affected by using housing 

                                                 
17

 Elhorst (2003) reviews the literature on regional employment differentials. 
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values instead of rents.  Higher rents reflect higher land costs, which are expected to reduce the 

demand for labor.  However, higher rents may increase labor force participation, especially for 

women if households need a second earner to pay for the more expensive housing (Black, 

Kolesnikova, and Taylor 2008b; Johnson 2009).  The effect of rents on the probability of 

employment is ambiguous. 

 Geographic differences in wages and rents can also help control for local amenities.  

People and firms are mobile and seek out areas that give them the highest utility and profits.  

Spatial equilibrium requires utility differences across areas to be arbitraged away through 

compensating differentials in housing and labor markets.  In other words, areas with nicer local 

amenities will have higher rents, lower wages, or some combination of the two.  The local 

human capital level itself is thought be an important amenity that increases the quality of life in 

an area even beyond the effects of human capital spillovers (Shapiro 2006; Winters 2011a).  If 

human capital participation and employment externalities are fully capitalized into wages and 

rents, then controlling for these could impose too strong of a test and cause our estimates to be 

overly conservative.  However, to the extent that the marginal participants in the labor force are 

not the marginal migrants determining the distribution of wages and rental prices across cities, 

human capital participation and employment externalities are unlikely to be fully capitalized into 

wages and rents.
18

 

Because the most skilled workers are often the most mobile, high amenity areas are also 

likely to disproportionately attract high skilled individuals.  Controlling for wages and rents also 

helps control for unobserved worker characteristics and partially alleviates concerns about 

                                                 
18

 For example, consider an infra-marginal household whose location decision is based primarily on the wage 

offered to the primary earner.  Human capital externalities may affect the labor force participation decision of a 

second person in the household but this is unlikely to be fully capitalized into wages and rents because the 

household would have resided in the area regardless of the human capital externalities.  In this case, human capital 

participation and employment externalities would increase the utility of infra-marginal households. 
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workers with unobservable skills sorting into high human capital labor markets.  However, we 

should use caution in interpreting the wage and rent coefficients as causal.  In results not shown, 

we also experiment with higher order terms for log wages and log rents, e.g., quadratic, cubic, 

and quartic specifications.  The results for the college share explanatory variable are not sensitive 

to these alternate specifications.  Recall also that by controlling for the wage in the participation 

and employment regressions, human capital externalities are only allowed to affect these 

outcomes through the higher NPV of future wages that results from greater skill accumulation 

due to human capital spillovers.   

The next variable is the mean commute time for persons who commute to work.  Black, 

Kolesnikova, and Taylor (2008a) argue convincingly that longer commute times in a city reduce 

labor force participation rates, especially for married women.  Similarly, we also expect longer 

commutes will decrease employment.  We also include the log of employment density in the city 

as an explanatory variable.  Dense concentrations of economic activity have been consistently 

shown to increase productivity, and it may also be true that employment density positively 

affects participation and employment.  Furthermore, workers with unobserved skills might sort 

into dense areas.  Thus, we expect that the log of employment density will have a positive effect 

on participation and employment. 

Our next two city-level variables are based on labor demand effects due to the industry 

mix in the city.  The first of the two is the predicted unemployment rate,      , in city   in year 

  based on the city’s current industry mix and the industry-specific national unemployment rate 

for industry   in year  ,     , as follows: 

      ∑        
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, where      measures the share of the labor force in city   and year   that is currently employed 

in or was most recently employed in industry  .  The predicted unemployment rate is expected to 

have a negative effect on both participation and employment (Armstrong and Taylor 2000).  

Previous literature has also suggested that industrial diversity might improve employment 

prospects in an area (e.g., Simon 1988; Diamond and Simon 1990; Neumann and Topel 1991; 

Partridge and Rickman 1995, 1997).  Following previous literature we construct a city-specific 

industry Herfindahl Index,     ,  as a measure of industrial diversity as follows: 

     ∑    
 

 

 

, where      is the share of employment in city   and year   that is in industry  .  In other words, 

   is computed as the sum of the squared city- and year-specific industrial shares.  Larger values 

of the Herfindahl Index mean that employment is relatively more concentrated in a few 

industries.  Therefore,    is expected to have a negative effect on both participation and 

employment. 

A few studies have also suggested that the age structure of the population might affect 

employment outcomes, though there is disagreement on the expected effects.  Elhorst (1995) 

suggests that a relatively young population will worsen employment outcomes and a relatively 

older population will improve employment outcomes.  Shimer (2001), however, argues that a 

larger share of young workers actually increases participation and employment.  We next include 

two variables intended to control for the age structure of the population.  First, we measure the 

youth share as the share of the population between the ages of 16 and 24.  Second, we measure 

the elderly population as the share of the population ages 65 and older.   

Previous literature has also suggested that employment outcomes are adversely affected 

by the generosity of unemployment insurance benefits (e.g., Partridge and Rickman 1995; 



15 

 

Moomaw 1998).  We, therefore, next include a measure of the generosity of unemployment 

benefits in the local labor market.  We measure unemployment generosity for each state by 

dividing total state expenditures on unemployment insurance, computed from census of 

government data, by the total number of weeks labor force participants were unemployed during 

the year, computed from March Current Population Survey (CPS) data.  We then assign the 

unemployment generosity of states to metropolitan areas wholly within the state’s boundaries.  If 

a metro area crosses states, its unemployment generosity is computed as a population weighted 

average of the unemployment generosity of the states it spans.  The variable is then converted to 

logs. 

Figures 1a-1f present scatter-plots of the relationships between mean participation and 

employment rates and the college share for the 283 metro areas in 1980, 2000, and the changes 

between the years.  These scatterplots suggest positive relationships in the raw data, but do not 

control for individual or city level characteristics.  Table 1 provides summary statistics for the 

city-level variables for 1980, 2000, and the changes between the two years.  The labor force and 

employment ratios are the city-level means illustrated in Figures 1a-1f and do not account for 

differences in individual characteristics across cities.  Ratios are reported by gender and 

education levels.  Men have higher mean participation and employment rates than women, but 

these gender gaps decline over time.  The table also shows that participation and employment 

ratios vary considerably across education groups with participation and employment increasing 

with education levels.  Finally, the table also shows that there is meaningful variation across 

cities for all of the ratios, but the variation across cities decreases with the education level.  In 

other words, the variation in employment outcomes across cities is largest for the least educated 

workers suggesting that they might be the most affected by local labor market conditions. 
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4. Empirical Results 

 This section discusses the empirical results for the external effects of human capital on 

the probability of labor force participation and employment using a pooled cross-section of 

individuals who resided in one of the 283 metro areas in 1980 and 2000.  We first present results 

that treat the local human capital level as exogenous and are estimated via OLS.  We then present 

pooled cross-sectional results in which we instrument for the local human capital level using the 

presence of a land-grant institution in the metropolitan area.  Separate OLS and IV cross-

sectional results for 1980 and 2000 are qualitatively similar to the results for the pooled cross-

section and are available from the author.  Finally, we present results that control for any time-

invariant characteristics of cities using city fixed effects, but treat changes in the human capital 

level between 1980 and 2000 as exogenous.  All regressions are estimated separately for women 

and men. 

4.1 Pooled Cross-Section OLS Results 

Tables 2 and 3 present OLS results for women and men without and with the additional 

city-level controls discussed above.  All results include the individual controls, and the results 

can be interpreted as external effects of human capital.  The results in Tables 2 and 3 suggest that 

the share of adults with a college degree has a positive external effect on the probability of labor 

force participation (LFP) for both women and men that is statistically significant at the one 

percent level.  The effects on LFP are larger for women than men, both with and without the 

additional city-level controls.  The LFP coefficients are also slightly larger with the city-level 

controls for both men and women.  The female coefficient of 0.201 with additional controls 

suggests that a 0.10 increase in the share of adults with college degrees externally increases 
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female LFP by 0.0201, i.e., by about 2.0 women per 100.  For males a 0.10 increase in the share 

of adults with college degrees externally increases LFP by 0.0129.  These are both economically 

significant effects.  Since the results in Table 3 control for local wages, evidence of human 

capital externalities on labor force participation suggest that a particular mechanism is at work, 

human capital spillovers. 

Increased participation is also expected to increase the probability of employment.  The 

results in Tables 2 and 3 suggest that the college share externally increases the probability of 

being employed for both men and women, both with and without the additional city-level 

controls.  The effects are again larger with the additional city controls and larger for women than 

for men.  The results with additional controls suggest that a 0.10 increase in the college share 

externally increases the share of the population that is employed by 0.0272 for women and by 

0.0216 for men.  The external effects on employment probabilities are also slightly larger than 

the effects on labor force participation.  Increased labor supply, therefore, plays an important role 

in increasing employment, but may not be the only mechanism to increase employment 

outcomes.  In results not shown, we also find that human capital externalities significantly 

decrease the probability of being unemployed.
19

 

 Table 3 also reports the results for the additional city-level explanatory variables included 

as controls.
20

  Because some of these are potentially endogenous, results should be interpreted 

with caution.  The log wage in the local area has a positive effect on labor force participation for 

both women and men with statistically significant coefficients of 0.085 and 0.036.  The log wage 

coefficient on employment is positive for women and negative for men, but neither coefficient is 

statistically significant.  Log rent has statistically insignificant effects on both female outcomes 
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 One can compute the effect on the probability of  unemployment as the LFP effect minus the employment effect. 
20

 Corresponding coefficient estimates for the individual coefficients are reported in Appendix Table A.   
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but significantly reduces male participation and employment with coefficients equal to -0.026 

and -0.022.  The mean commute time reduces both participation and employment with 

significant coefficients of -0.005 for women and -0.002 for men.  Log employment density has a 

statistically insignificant effect on female participation and employment, but a significantly 

positive effect on male participation and employment with coefficients of 0.005 and 0.006.  The 

predicted unemployment rate has insignificant effects on female participation and employment, 

but surprisingly positive effects on male participation and employment with coefficients of 1.239 

and 1.400, that are significant at the ten percent level.  The industry Herfindahl Index is 

statistically insignificant in all the regressions in Table 3.  The percentage of the population age 

16-24 significantly worsens outcomes for both men and women.  The youth share reduces 

participation with coefficients of -0.401 for women and -0.347 for men and decreases 

employment with coefficients of -0.487 and -0.444.  This is in contrast to the results in Shimer 

(2001) but consistent with results in Elhort (1995).  Somewhat surprisingly, the share of the 

population age 65 and over also significantly worsens outcomes.  The senior share reduces 

female participation and employment with coefficients of -0.179 and -0.209 and reduces male 

participation and employment with coefficients of -0.265 and -0.327.
21

  Finally, unemployment 

insurance generosity significantly reduces participation and employment for both women and 

men with participation coefficients equal to -0.014 and -0.005 and employment coefficients 

equal to -0.020 and -0.017.   

 We next examine OLS estimates of human capital externalities by education level.  

Moretti (2004) shows that less skilled workers receive the largest human capital wage 

externalities and Manning (2004) suggests that less skilled workers are the primary beneficiaries 
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 The results for the two age structure variables are also qualitatively robust to excluding the other from the 

regressions. 
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of consumption externalities on employment outcomes.  We also suspect that less skilled 

individuals will receive larger external benefits of human capital on participation and 

employment.  We separate individuals into four groups by education: 1) those with less than a 

high school degree, 2) those with a high school degree or equivalent but no college, 3) those with 

some college but without a four-year degree, and 4) those with a four-year college degree or 

higher.  Table 4 presents OLS results for the external effects of human capital for the total 

population and for each of the four education groups separately for women and men.  These 

results include all of the individual controls as well as the additional city-level controls.  In the 

education group regressions the log wage variable is also education-specific.  Each result is from 

a separate regression. 

The results in Table 4 are consistent with the expectation that less skilled workers receive 

the largest human capital externalities on participation and employment.  For women, the effect 

on LFP is largest for the two least educated groups, with coefficients of 0.411 and 0.344.  For 

women with some college the effect is still important with a coefficient of 0.199, but for four-

year college graduates there is no significant effect on LFP.  For men, the effects on LFP vary by 

education to a lesser extent.  The two least educated groups have coefficients of 0.233 and 0.179, 

while the two most educated groups have coefficients of 0.125 and 0.072, all of which are 

statistically significant at the one percent level.  The effects on the probability of employment are 

also decreasing in magnitude with education for both men and women and are statistically 

significant for all groups.
22

  The female coefficients for employment by education group are 

0.536, 0.427, 0.265, and 0.049.  These effects are very large for the two lowest education groups;   

the magnitudes suggest that a 0.10 increase in the college share externally increases the share of 
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 These cross-sectional employment results are also consistent with Manning (2004) except that our results control 

for other city characteristics including the local wage.   
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the female population with no college that is employed by more than 4 people per 100.  For men 

the employment coefficients by education are 0.382, 0.275, 0.192, and 0.103.  Though smaller 

than the effects for women (except for college graduates), these are still large and meaningful 

effects.   

The results thus far paint an interesting picture of external effects of human capital on 

labor force participation and employment.  We view these as important relationships that have 

been largely overlooked.  Importantly though, the local human capital level is unlikely to be 

exogenous.  Workers sort into the labor market that gives them the highest utility and highly 

educated workers are generally the most mobile across areas.  Thus while the results in Tables 2, 

3, and 4 are certainly interesting, we cannot be certain that the external effects of human capital 

are truly causal.  We next pursue two complementary approaches intended to provide additional 

insight into the causal link between the local human capital level and employment externalities.  

Our first approach is to instrument for the local human capital level using the presence of a land-

grant institution in the metropolitan area.  Our second approach is to examine the relationship 

while controlling for time-invariant labor market characteristics using city fixed effects.  Neither 

approach is definitive, but together they offer important insights.   

4.2 Pooled Cross-Section IV Results 

 Table 5 presents the initial IV estimates of human capital externalities on labor force 

participation and employment.  These regressions include all of the individual controls but not 

the city-level controls.  The first stage results show that the land-grant variable is a significant 

predictor of the college share at the one percent level.  The presence of a land-grant institution 

increases the share of adults with a four-year college degree by 0.063.  For the second stage 

results, the college share has a large and significantly positive effect on female participation and 
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employment with coefficients of 0.370 and 0.433.  The IV estimates for men are much smaller 

and only the effect on employment is statistically significant with a coefficient of 0.128. 

 Table 6 presents IV estimates of the external effects of human capital on labor force 

participation and employment with the additional city controls included and reports separate 

results by education level.  The land-grant variable is again a significant predictor of the college 

share in the first stage with coefficients of 0.035 for women and 0.034 for men, but the 

coefficient is reduced compared to Table 5 because of the additional city level controls.  The 

land-grant coefficients differ slightly by gender because the city-level wage variable included as 

a control is gender-specific.  Although not shown, the land-grant coefficients also vary slightly in 

the education-specific regressions because in these regressions the wage variable is also 

education-specific.  However, the land-grant coefficients for each gender by education group do 

not vary between the LFP and employment equations because the first-stage is the same for each.   

 Looking at the second stage results in Table 6, we see that the external effects of the local 

human capital level on female labor force participation are significantly increased relative to the 

OLS results in Table 4.  The coefficient for the total population is 0.491 which is quite large.  

The female LFP coefficients are also quite large for each education group and are statistically 

significant for all groups.  From the least educated to the most educated, the female LFP IV 

coefficients are 0.799, 0.682, 0.447, and 0.228.  The result for female college graduates also 

differs from the OLS estimates where the coefficient was small and not statistically significant.  

For male LFP, the story is quite different from the OLS estimates.  While the IV coefficients are 

positive for the total population and for all education groups, the effects on LFP are not 

statistically significant for any of the male groups.  Thus the land-grant instrument suggests a 
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strong positive external effect of the college share on female LFP but a much weaker and less 

consistent effect on male LFP. 

 The IV estimates suggest very large external effects of the college share on employment.  

For women the employment coefficient is 0.601 for the total population, suggesting that a 0.10 

increase in the share of adults with a college degree increases female employment by more than 

6.0 women per 100.  This is a very economically meaningful effect.  The effects on female 

employment are also large and significant for each education group with coefficients of 1.040, 

0.816, 0.543, and 0.271.  For men, the effects of the college share on employment are 

statistically significant for the total population and for each education group in contrast to the 

results for male LFP.  The male employment coefficient for the total population is 0.229 and the 

coefficients by education group are 0.652, 0.268, 0.216, and 0.081.   

The IV estimates, therefore, suggest large external effects of the local human capital level 

on employment for both sexes but considerably larger effects for women than men.  The IV 

estimates for women are also twice the magnitude of the OLS estimates, while the IV and OLS 

for men are very similar.  However, land grant institutions may have effects on their local labor 

markets beyond the effects of building the stock of college-educated labor.  Land grants may 

have direct effects in improving local employment outcomes, and this may be especially true for 

women.  For example, local women may be more likely than men to gain university employment 

in administrative and support positions.  If there are direct effects, using land grants to 

instrument for the local human capital level may lead to upwardly biased estimates. 

4.3 City Fixed Effects Results 

 Table 7 presents the results for the city fixed effects models that include the individual 

controls but not the additional city level controls.  For women the college share has positive 
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coefficients for both labor force participation and employment of 0.068 and 0.115, but only the 

employment effect is statistically significant.  These fixed effects coefficients for women are 

considerably smaller than their OLS and IV counterparts suggesting that time-invariant city 

characteristics may upwardly bias estimates without fixed effects.  An alternative explanation is 

that the fixed effects may exacerbate potential issues with measurement error in the college share 

and attenuate coefficient estimates of human capital externalities.  However, the male 

participation and employment fixed effects coefficients are significantly positive at 0.086 and 

0.140 and only slightly reduced compared to the corresponding OLS estimates.  This suggests 

that measurement error in the college share is likely a minor issue, or it would have reduced the 

male coefficients also.  The reduction in the female coefficients is mostly due to controlling for 

time-invariant city characteristics.  Interestingly, these time-invariant local characteristics benefit 

women considerably more than men similarly to how the IV estimates increased much more for 

women than men.  Our most preferred estimates include city fixed effects.  

 Table 8 presents city fixed results that also include the additional city controls for both 

the total population and by education group.  Including the city controls again increases the 

coefficient estimates.  The results now suggest that the human capital level significantly 

increases female labor force participation for the total population with a coefficient of 0.151.  

The female LFP fixed effects coefficients by education group are significant for all groups with 

coefficients of 0.228, 0.230, 0.176, and 0.075.  For male LFP, the coefficient for the total 

population is 0.076 and statistically significant.  The male LFP coefficients by education group 

are -0.056, 0.092, 0.117, and 0.084 and are statistically significant for the three most educated 

groups but negative (though not significant) for high school dropouts.    
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We next examine the city fixed effects estimates of human capital externalities on 

employment.  For females the human capital level has a statistically significant external effect on 

employment for the total population with a coefficient of 0.221.  The female employment 

coefficients from the least educated to the most educated are 0.327, 0.322, 0.246, and 0.084, all 

of which are statistically significant.  Increases in the human capital level again increase male 

employment for the total population with a significant coefficient of 0.193.  The male 

employment coefficients by education group from the lowest to highest are 0.151, 0.259, 0.233, 

and 0.120, all of which are statistically significant.  The city fixed effects results, therefore, 

provide considerable support for human capital externalities in general and human capital 

spillovers in particular. 

We also experiment with controlling for the share of the elderly population (age 65 or 

over) with at least a four-year college degree as suggested by Manning (2004).  According to 

Manning, since the elderly are less attached to the labor force, their human capital levels better 

measure consumption spillovers than human capital spillovers.  Including the college share 

among the elderly to control for consumption externalities may allow us to better isolate the 

effect of human capital spillovers measured by the college share among prime age adults.  Table 

9 presents city fixed effects results that include the elderly college share as a city level control.  

The results are presented both without (Panel A) and with the additional city controls (Panel B). 

Including the elderly college share increases the coefficient for the prime age college 

share on female participation and employment, both with and without the additional city 

controls.  Surprisingly, the elderly college share has a significantly negative effect on female 

participation and employment.  For men, the coefficient for the prime age college share is still 

positive and significant and largely unchanged from the results in Tables 7 and 8.  The elderly 
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college share has a significantly positive effect on male participation in Panel A but an 

insignificant negative effect in Panel B.  For male employment the elderly college share has a 

significantly negative effect in both panels.  Thus, while negative effects of the elderly college 

share were not expected, the main results for the prime age college share are qualitatively robust 

to its inclusion and support the existence of human capital spillovers.
23

 

   

5. Conclusion 

This paper investigates the extent to which the local level of human capital, as measured 

by the share of prime age adults with a college degree, has positive external effects on the 

probability of labor force participation and employment for residents of U.S. metro areas.  

Previous literature has given considerable attention to human capital externalities on wages, but 

the external effects on participation and employment have been largely overlooked.  However, if 

working alongside skilled workers increases skill accumulation, the local human capital level is 

also likely to affect the probability of participation and employment. 

We first document the external effects of human capital on participation and employment 

using pooled cross-section data from the 1980 and 2000 censuses and treating the local human 

capital level as exogenous.  However, the local human capital level at a point in time may not be 

exogenous.  We try to offer additional insights into the causal effects of human capital 

externalities on participation and employment using two approaches: 1) instrumenting for the 

local human capital level using the presence of a land grant institution in the area, and 2) 

controlling for time-invariant characteristics using city fixed effects.  Neither is definitive, but 
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 Results are also qualitatively robust to measuring college shares based only on the employed population.  In 

results not shown we also estimated equations that include the elderly college share but not the prime age college 

share.  The elderly college share was still significantly negative in six of the eight specifications with city fixed 

effects.  Given the difficulty interpreting this result, the preferred specifications do not include the elderly college 

share. 
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together they provide some important results.  The city fixed effects specifications provide the 

most conservative estimates and these are our preferred results. 

This paper finds that the local human capital level has positive externalities on the 

probability of employment for both men and women, with slightly larger effects for women than 

men.  Furthermore, the increased employment probability is largely due to increased labor force 

participation, especially for women.  This is consistent with the hypothesis that individuals 

accumulate greater skills from working in labor markets alongside high human capital workers 

and these human capital spillovers increase the recipients’ willingness to supply their labor to the 

market.  There are also important differences by education level.  Less educated individuals 

generally receive the largest external benefits and four-year college graduates often receive 

relatively little external benefit.    
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Table 1: Summary Statistics for Metropolitan-Level Variables 

       1980 2000  1980-2000 

  Mean 

Std. 

Dev. Mean 

Std. 

Dev. Mean 

Std. 

Dev. 

% of Females in Labor Force, Total Population 0.630 0.053 0.744 0.049 0.114 0.046 

% of Females in Labor Force, Less than High School 0.506 0.071 0.540 0.066 0.034 0.069 

% of Females in Labor Force, High School Graduate 0.632 0.055 0.714 0.050 0.081 0.053 

% of Females in Labor Force, Some College 0.676 0.047 0.784 0.038 0.109 0.048 

% of Females in Labor Force, Bachelor's or Higher 0.751 0.040 0.828 0.033 0.077 0.044 

% of Females Employed, Total Population 0.596 0.057 0.713 0.056 0.116 0.051 

% of Females Employed, Less than High School 0.459 0.075 0.479 0.071 0.020 0.070 

% of Females Employed, High School Graduate 0.599 0.060 0.678 0.056 0.079 0.059 

% of Females Employed, Some College 0.646 0.051 0.757 0.043 0.111 0.052 

% of Females Employed, Bachelor's or Higher 0.732 0.041 0.813 0.034 0.081 0.046 

       % of Males in Labor Force, Total Population 0.926 0.025 0.862 0.040 -0.064 0.034 

% of Males in Labor Force, Less than High School 0.854 0.044 0.698 0.074 -0.155 0.069 

% of Males in Labor Force, High School Graduate 0.943 0.022 0.842 0.044 -0.100 0.036 

% of Males in Labor Force, Some College 0.938 0.028 0.892 0.033 -0.046 0.033 

% of Males in Labor Force, Bachelor's or Higher 0.963 0.024 0.941 0.021 -0.022 0.023 

% of Males Employed, Total Population 0.882 0.033 0.827 0.047 -0.055 0.040 

% of Males Employed, Less than High School 0.779 0.055 0.632 0.079 -0.147 0.073 

% of Males Employed, High School Graduate 0.895 0.032 0.801 0.050 -0.095 0.047 

% of Males Employed, Some College 0.899 0.035 0.862 0.036 -0.037 0.040 

% of Males Employed, Bachelor's or Higher 0.947 0.026 0.925 0.023 -0.022 0.025 

       % of Prime Age with Bachelor's or Higher 0.197 0.059 0.264 0.080 0.067 0.038 

Ln Wage FE Females 0.143 0.078 0.193 0.111 0.051 0.072 

Ln Wage FE Males 0.166 0.109 0.182 0.109 0.015 0.081 

Ln Rent FE 0.014 0.158 0.142 0.217 0.127 0.118 

Mean Commute Time 19.30 3.06 22.98 3.79 3.68 1.97 

Ln Employment Density 3.791 0.944 4.181 0.910 0.390 0.201 

Predicted Unemployment Rate 0.059 0.003 0.050 0.002 -0.009 0.003 

Industry Herfindahl Index 0.159 0.032 0.154 0.023 -0.005 0.024 

% of Population Age 16-24 0.179 0.035 0.134 0.036 -0.045 0.019 

% of Population Age 65+  0.107 0.029 0.125 0.030 0.017 0.018 

Ln Unemployment Insurance Benefits 3.534 0.483 4.633 0.411 1.099 0.419 

Notes: Sample includes 283 metropolitan areas. LFP, Employment, Bachelor's degree shares and Ln Wage FEs are 

computed based on the population ages 25-55. 
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Table 2: OLS Estimates of Human Capital Externalities without City Level Controls 

  Women Men 

  LFP Employment LFP Employment 

% of Prime Age with Bachelor's or Higher 0.181*** 0.225*** 0.097*** 0.153*** 

 
(0.028) (0.033) (0.021) (0.027) 

Individual Observations 3,980,559 3,813,115 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual level controls.  Standard errors in parentheses are clustered by metropolitan area-

year.   

***Significant at 1%. 
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Table 3: OLS Estimates of Human Capital Externalities with City Level Controls 
   Women Men 

  LFP Employment LFP Employment 

% of Prime Age with Bachelor's or Higher 0.201*** 0.272*** 0.129*** 0.216*** 

 
(0.031) (0.036) (0.028) (0.037) 

Ln Wage FE 0.085** 0.053 0.036** -0.018 

 
(0.035) (0.041) (0.015) (0.026) 

Ln Rent FE 0.001 0.001 -0.026*** -0.022* 

 
(0.015) (0.017) (0.009) (0.013) 

Mean Commute Time -0.005*** -0.005*** -0.002*** -0.002** 

 
(0.001) (0.001) 0.000  (0.001) 

Ln Employment Density 0.002 0.003 0.005*** 0.006*** 

 
(0.002) (0.002) (0.001) (0.002) 

Predicted Unemployment Rate -0.627 -0.766 1.239** 1.400* 

 
(0.825) (0.933) (0.535) (0.730) 

Industry Herfindahl Index 0.103 0.073 0.030 -0.011 

 
(0.080) (0.092) (0.057) (0.084) 

% of Population Age 16-24 -0.401*** -0.487*** -0.347*** -0.444*** 

 
(0.070) (0.078) (0.051) (0.069) 

% of Population Age 65+  -0.179*** -0.209*** -0.265*** -0.327*** 

 
(0.052) (0.058) (0.041) (0.054) 

Ln Unemployment Insurance Benefits -0.014*** -0.020*** -0.005** -0.017*** 

 
(0.004) (0.005) (0.002) (0.003) 

Individual Observations 3,980,559 3,813,115 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual level controls.  Standard errors in parentheses are clustered by metropolitan area-

year.   

*Significant at 10%; **Significant at 5%; ***Significant at 1%. 
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Table 4: OLS Estimates of Human Capital Externalities with City Controls by Education Level 

  Women Men 

  LFP Employment LFP Employment 

Total Population 0.201*** 0.272*** 0.129*** 0.216*** 

 
(0.031) (0.036) (0.028) (0.037) 

Less than High School 0.411*** 0.536*** 0.233*** 0.382*** 

 
(0.062) (0.065) (0.061) (0.074) 

High School Graduate 0.344*** 0.427*** 0.179*** 0.275*** 

 
(0.043) (0.049) (0.040) (0.048) 

Some College 0.199*** 0.265*** 0.125*** 0.192*** 

 
(0.030) (0.034) (0.024) (0.033) 

Bachelor's or Higher 0.024 0.049** 0.072*** 0.103*** 

  (0.021) (0.022) (0.017) (0.022) 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual and city level controls.  Standard errors in parentheses are clustered by 

metropolitan area-year.   

**Significant at 5%; ***Significant at 1%. 
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Table 5: IV Estimates of Human Capital Externalities without City Level Controls 
   Women Men 

  LFP Employment LFP Employment 

First Stage 
    Land Grant 0.063*** 0.063*** 0.063*** 0.063*** 

 
(0.016) (0.016) (0.016) (0.016) 

Second Stage         

% of Prime Age with Bachelor's or Higher 0.370*** 0.433*** 0.047 0.128** 

 
(0.086) (0.096) (0.054) (0.065) 

Individual Observations 3,980,559 3,813,115 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual level controls.  Standard errors in parentheses are clustered by metropolitan area-

year.   

**Significant at 5%; ***Significant at 1%. 
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Table 6: IV Estimates of Human Capital Externalities with City Controls by Education Level 

  Women Men 

  LFP Employment LFP Employment 

First Stage 
    Land Grant 0.035*** 0.035*** 0.034*** 0.034*** 

 
(0.009) (0.009) (0.009) (0.009) 

Second Stage         

Total Population 0.491*** 0.601*** 0.095 0.229** 

 
(0.149) (0.168) (0.078) (0.103) 

Less than High School 0.799** 1.040*** 0.231 0.652** 

 
(0.339) (0.388) (0.202) (0.308) 

High School Graduate 0.682*** 0.816*** 0.063 0.268** 

 
(0.196) (0.216) (0.098) (0.130) 

Some College 0.447*** 0.543*** 0.068 0.216** 

 
(0.133) (0.150) (0.067) (0.089) 

Bachelor's or Higher 0.228*** 0.271*** 0.045 0.081* 

  (0.076) (0.084) (0.040) (0.047) 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual and city level controls.  Standard errors in parentheses are clustered by 

metropolitan area-year.   

*Significant at 10%; **Significant at 5%; ***Significant at 1%. 
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Table 7: City Fixed Effects Estimates of Human Capital Externalities without City Level Controls 

  Women Men 

  LFP Employment LFP Employment 

% of Prime Age with Bachelor's or Higher 0.068 0.115** 0.086*** 0.140*** 

 
(0.049) (0.057) (0.031) (0.042) 

Individual Observations 3,980,559 3,813,115 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual level controls.  Standard errors in parentheses are clustered by metropolitan area-

year.   

**Significant at 5%; ***Significant at 1%. 
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Table 8: City FE Estimates of Human Capital Externalities with City Controls by Education Level 

  Women Men 

  LFP Employment LFP Employment 

Total Population 0.151*** 0.221*** 0.076*** 0.193*** 

 
(0.058) (0.067) (0.027) (0.043) 

Less than High School 0.228*** 0.327*** -0.056 0.151* 

 
(0.080) (0.088) (0.065) (0.080) 

High School Graduate 0.230*** 0.322*** 0.092** 0.259*** 

 
(0.071) (0.077) (0.041) (0.060) 

Some College 0.176*** 0.246*** 0.117*** 0.233*** 

 
(0.067) (0.080) (0.029) (0.048) 

Bachelor's or Higher 0.075* 0.084* 0.084*** 0.120*** 

  (0.041) (0.047) (0.020) (0.024) 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual and city level controls.  Standard errors in parentheses are clustered by 

metropolitan area-year.   

*Significant at 10%; **Significant at 5%; ***Significant at 1%. 
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Table 9: City FE Estimates Including the Elderly College Share as a City Level Control 

  Women Men 

  LFP Employment LFP Employment 

A. Without Additional City Controls 
    % of Prime Age with Bachelor's or Higher 0.133** 0.205*** 0.069** 0.171*** 

 
(0.055) (0.064) (0.033) (0.047) 

% of Elderly with Bachelor's or Higher -0.254*** -0.350*** 0.065* -0.117** 

 
(0.072) (0.087) (0.038) (0.059) 

     B. With Additional City Controls 
    % of Prime Age with Bachelor's or Higher 0.160*** 0.232*** 0.087*** 0.221*** 

 
(0.054) (0.063) (0.027) (0.042) 

% of Elderly with Bachelor's or Higher -0.202*** -0.255*** -0.043 -0.130** 

 
(0.077) (0.092) (0.041) (0.057) 

Individual Observations 3,980,559 3,813,115 
Notes: Regressions are for a pooled cross-section of individuals from 283 metro areas in 1980 and 2000 

and include individual level controls.  Standard errors in parentheses are clustered by metropolitan area-

year.   

**Significant at 5%; ***Significant at 1%. 
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Appendix Table A: Summary Statistics and OLS Coefficients for Individual Characteristics with City Controls 

  Summary Statistics Regression Coefficients 

 

Women Men Women Men 

  Mean S.D. Mean S.D. LFP Employment LFP Employment 

Highest Grade 5-6 0.017 0.128 0.019 0.138 0.063*** 0.056*** 0.088*** 0.077*** 

Highest Grade 5-6, 2000 0.009 0.092 0.010 0.102 -0.008 0.006 0.006 0.028*** 

Highest Grade 7-8 0.028 0.164 0.032 0.175 0.062*** 0.055*** 0.104*** 0.085*** 

Highest Grade 7-8, 2000 0.008 0.091 0.010 0.100 -0.062*** -0.053*** -0.060*** -0.032** 

Highest Grade 9 0.026 0.158 0.026 0.159 0.095*** 0.086*** 0.125*** 0.105*** 

Highest Grade 9, 2000 0.010 0.098 0.011 0.106 -0.078*** -0.066*** -0.068*** -0.040*** 

Highest Grade 10 0.034 0.180 0.032 0.176 0.125*** 0.116*** 0.138*** 0.120*** 

Highest Grade 10, 2000 0.012 0.107 0.013 0.115 -0.094*** -0.088*** -0.065*** -0.047*** 

Highest Grade 11 0.052 0.223 0.054 0.227 0.163*** 0.155*** 0.155*** 0.140*** 

Highest Grade 11, 2000 0.031 0.173 0.037 0.188 -0.085*** -0.075*** -0.046*** -0.027* 

Highest Grade 12 0.312 0.463 0.275 0.447 0.251*** 0.254*** 0.187*** 0.194*** 

Highest Grade 12, 2000 0.147 0.354 0.149 0.356 -0.053*** -0.034** 0.007 0.025 

One Year of College 0.180 0.384 0.166 0.372 0.295*** 0.300*** 0.184*** 0.199*** 

One Year of College, 2000 0.134 0.340 0.126 0.332 -0.028** -0.005 0.053*** 0.072*** 

Two Year Degree 0.097 0.297 0.096 0.294 0.311*** 0.322*** 0.193*** 0.217*** 

Two Year Degree, 2000 0.049 0.215 0.040 0.195 -0.008 0.016 0.060*** 0.076*** 

Bachelor's Degree 0.165 0.371 0.178 0.383 0.353*** 0.367*** 0.211*** 0.247*** 

Bachelor's Degree, 2000 0.110 0.312 0.108 0.310 -0.037** -0.013 0.064*** 0.073*** 

Master's Degree 0.051 0.219 0.053 0.225 0.429*** 0.444*** 0.203*** 0.242*** 

Master's Degree, 2000 0.040 0.197 0.038 0.191 -0.055*** -0.031** 0.078*** 0.084*** 

Professional Degree 0.015 0.120 0.027 0.161 0.395*** 0.414*** 0.179*** 0.223*** 

Professional Degree, 2000 0.010 0.102 0.016 0.125 -0.018 -0.001 0.102*** 0.107*** 

Doctorate Degree 0.008 0.088 0.022 0.147 0.456*** 0.474*** 0.226*** 0.267*** 

Doctorate Degree, 2000 0.004 0.062 0.007 0.085 -0.037** -0.016 0.063*** 0.069*** 

Age Group 30-34 0.179 0.383 0.182 0.386 -0.017*** -0.010*** 0.001 0.010*** 

Age Group 30-34, 2000 0.093 0.290 0.095 0.294 0.008*** 0.005** -0.009*** -0.015*** 

Age Group 35-39 0.172 0.377 0.173 0.378 -0.016*** -0.003 -0.002* 0.015*** 

Age Group 35-39, 2000 0.104 0.305 0.105 0.307 0.000 -0.005* -0.017*** -0.032*** 

Age Group 40-44 0.159 0.365 0.159 0.366 -0.010*** 0.006** -0.006*** 0.016*** 

Age Group 40-44, 2000 0.102 0.303 0.103 0.304 -0.006** -0.014*** -0.021*** -0.041*** 

Age Group 45-49 0.146 0.353 0.144 0.351 -0.045*** -0.027*** -0.015*** 0.009*** 

Age Group 45-49, 2000 0.092 0.289 0.092 0.289 0.025*** 0.017*** -0.020*** -0.043*** 

Age Group 50-55 0.095 0.293 0.093 0.290 -0.117*** -0.095*** -0.042*** -0.013*** 

Age Group 50-55, 2000 0.164 0.370 0.159 0.365 0.055*** 0.049*** -0.017*** -0.042*** 

Married 0.666 0.472 0.678 0.467 -0.054*** -0.042*** 0.076*** 0.107*** 

Married, 2000 0.362 0.481 0.367 0.482 0.030*** 0.031*** -0.045*** -0.056*** 

Non-Wage Income 33376 48294 19772 34732 -0.000*** -0.000*** -0.000*** -0.000*** 

Non-Wage Income, 2000 25558 50465 15998 35374 0.000*** 0.000*** 0.000*** 0.000*** 

Has a Child 0.627 0.483 0.527 0.499 0.004 0.000 0.040*** 0.047*** 

Has a Child, 2000 0.341 0.474 0.282 0.450 0.039*** 0.049*** 0.023*** 0.027*** 

Has a Child Age<5 0.182 0.386 0.182 0.386 -0.095*** -0.095*** -0.005*** -0.006*** 
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Has a Child Age<5, 2000 0.101 0.302 0.098 0.297 0.057*** 0.055*** -0.005** -0.003 

Number of Children 1.280 1.305 1.085 1.285 -0.023*** -0.024*** 0.002*** 0.000 

Number of Children, 2000 0.665 1.097 0.558 1.039 0.003** 0.001 0.001 0.002** 

# of Children Age<5 0.231 0.535 0.234 0.544 -0.115*** -0.109*** -0.006*** -0.008*** 

# of Children Age<5, 2000 0.129 0.417 0.126 0.417 0.029*** 0.025*** 0.003 0.003* 

Black 0.125 0.331 0.108 0.310 0.043*** 0.021*** -0.065*** -0.093*** 

Black, 2000 0.072 0.258 0.062 0.241 -0.065*** -0.071*** -0.059*** -0.062*** 

Asian 0.038 0.192 0.036 0.186 0.034** 0.035** -0.040*** -0.038*** 

Asian, 2000 0.028 0.166 0.027 0.161 -0.080*** -0.084*** -0.034*** -0.046*** 

Hispanic 0.105 0.307 0.111 0.315 0.015 0.005 0.001 -0.012 

Hispanic, 2000 0.074 0.262 0.081 0.273 -0.044** -0.048** -0.064*** -0.062*** 

Other Non-White 0.015 0.122 0.015 0.123 -0.026*** -0.047*** -0.064*** -0.095*** 

Other Non-White, 2000 0.013 0.113 0.013 0.114 -0.017*** -0.011 0.007 0.021*** 

Naturalized Citizen 0.058 0.233 0.055 0.228 0.049*** 0.047*** 0.022*** 0.024*** 

Naturalized Citizen, 2000 0.040 0.196 0.038 0.192 -0.040*** -0.034*** -0.023*** -0.020*** 

Non-Citizen 0.077 0.267 0.084 0.277 0.006 -0.003 0.002 -0.002 

Non-Citizen, 2000 0.055 0.228 0.062 0.242 -0.091*** -0.088*** -0.008 -0.001 

Lives in State of Birth 0.512 0.500 0.507 0.500 0.018*** 0.021*** 0.003*** 0.005*** 

Lives State of Birth, 2000 0.286 0.452 0.284 0.451 -0.002 -0.003 -0.009*** -0.011*** 

Year 2000 0.572 0.495 0.576 0.494 -0.016 -0.035** -0.037** -0.025* 

Individual Observations 3,980,559 3,813,115 3,980,559 3,813,115 

*Significant at 10%; **Significant at 5%; ***Significant at 1%. 
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