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LAS VENTAJAS LABORALES DE LA AGLOMERACIÓN 
DEL CAPITAL HUMANO EN LOS MUNCIPIOS 

COLOMBIANOS

ANA MARÍA DÍAZ*

Este trabajo analiza si la aglomeración de capital humano 

en términos de mayores oportunidades laborales, por 
medio del empleo de datos censales de 1993 y 2005. 
Los resultados muestran que la tasa de empleo es, en 
promedio, más alta en los municipios con una mano de 
obra más que en aquellos municipios con una 

menos, tres explicaciones para este resultado: las exter-
nalidades de capital humano, las complementariedades 
de producción y las externalidades de consumo. Para 

-
ción. Los resultados sugieren que dicho aumento tiene 

no terminaron la secundaria o la primaria.

Palabras clave: Mercados laborales locales, empleo, 
externalidades del capital humano, complementarie-
dades de producción, externalidades de consumo, seña-
lización, congestión.
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THE EMPLOYMENT ADVANTAGES OF SKILLED 
URBAN MUNICIPALITIES IN COLOMBIA

ANA MARÍA DÍAZ*

capital leads to social employment advantages in urban 

-

that employment opportunities are higher on average 
in skilled urban areas than in low-skilled urban areas. 

production complementarities, and consumption spill-

-

capital externalities and production complementarities 

Key words:
Capital Externalities, Production Complementarities, 
Consumer Demand Spillovers, Signaling, Congestion.
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I. INTRODUCTION

-

by individuals, it is only recently that economic literature reveals an increasing 

the human capital in a local area increases.1 This paper aims to contribute to the 

capital leads to social employment advantages in Colombia.2 Social advantages 

this article attempts

spillovers (Lucas, 1988; Duranton and Puga, 2003; Glaeser et  al., 2004). Theories 

incentives to 

1  See, for example, Rauch (1993), Moretti (2004a, b, c), Acemoglu (1996), Acemoglu and 
Angrist (1999), Suedekum (2006), Ciccone and Peri (2008), and Kaplanis (2010).

2  The terms education, training, skills and human capital will be used interchangeably.
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entry, which in turn raises employment opportunities 

-
3 Finally, the consumption 

hypothesis suggests that since skilled workers spend more than unskilled workers, 

low-skilled jobs (Manning, 2004).

enhancing 

labor might cause congestion externalities on other workers by reducing their job 
probability (Charlot et al., 2005; Charlot and Decreuse, 2005; Saint-Paul, 

average employment rate in the highest-educated municipalities (quintile 5) is ten 
percentage points higher than the average rate in the lowest-educated municipalities 

-
eration spur local employment? More does human capital agglomera-

-

3  The terms imperfect substitutes in production, complementarity of tasks, and production 
complementarities will be used interchangeably.
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-

higher education on a labor market outcome overlooked in the empirical literature: 
employment rates.4 Second, it uses 

previous literature has almost exclusively  on US and European cities and 
metropolitan areas.5

4  To my knowledge there are only three papers analyzing the role of human capital on 
employment related variables: Manning (2004), Suedekum (2006), Mazzolari and Ragusa (2007) and 
Kaplanis (2010).

5  World Bank (2009) explores the salient features and evolution of spatial distribution of 
economic activities and social welfare in the developed and developing word, using three spatial scales: 
density, distance and division. Although human capital agglomeration is not the main topic analyzed in 
this report, they provide multiple examples in developing economies for agglomeration economies and 
analyze their role on the spatial transformations of economic activities.

Graph 1. Employment and Higher Education in 2005
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-

Several strategies are taken into account 

education groups. Finally,

-

concludes.

II. LITERATURE REVIEW

There is a broad consensus in the literature that higher educated workers experi-
-

in an economy with continued technological progress; third, they have more access 
to search networks and institutional support that allow them to relocate regionally, 

general agreement on the “private return” to education, much less in known about 
-

ment rates.
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reviews those theories claiming that human capital accumulation can negatively 

and provides their empirical implications. The last subsection reviews empirical 
research as it relates to these theoretical expectations.

A. POSITIVE EFFECTS

1. 

Workers in localities with high human capital 

-

nonmarket externalities.

compensated. Lucas (1988) posits that physical proximity with educated workers 

More recent models argue that individuals augment their human capital through pair-
wise meetings with more skilled neighbors in which they exchange ideas (Jovanovic 
and Rob, 1989; Glaeser, 1999; Glaeser and Mare, 2001). Thus, an increase in the 

6  I refer the reader to Moretti, 2004c; Duranton, 2006 and Heuermann et al., 2010 for a more 
detailed overview of the literature on human capital externalities on local labor markets.
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externalities and direct technological spillovers. This positive productivity shock 

in the locality (Glaeser et al.

the productivity in the locality increases.

-
-

probability 

learning, sharing and matching.8 

7  Recently, Cingano and Schivardi (2004) demonstrate that knowledge spillovers affect 
positively local productivity. They claim, however, that such an increase in productivity does 
not necessarily have positive effects on local employment, specifically when labor supply is not 
independent from local conditions. Therefore, Cingano and Schivardi advice the use of productivity 
data rather employment. Combes et al., (2004) derive the conditions under which a positive 
productivity shock leads to an increase in equilibrium employment: if the demand elasticity is sufficiently 
large and if the substitution of other inputs for labour is not too important. In this essay, I restrict the 
attention to employment due to lack of information on local output and productivity data at the 
municipal level in Colombia. It should be remarked, however, that the focus of this study is not the 
relation between productivity and employment but the effect of human capital on the latter.

8  The literature also identifies other non-market externalities. Established examples of such 
externalities arising from higher levels of human capital are decreases in crime rates, improvements 
in health and longevity, fertility, political participation, taxes, environment and inequality. For a 
comprehensive survey of the literature on non-market externalities refer to Davies (2002) and Moretti 
(2004c).
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opportunities.9 
10 Given that the 

between technological externalities and 

pure technological nature (i.e.

-
this case,

2. 

-
-

increase 
in

9  It is widely known that job related networks improve the flow of information between 
employment seekers and potential employers (Ioannides and Loury, 2004). 

10 Heuermann claims that the amount of information an individual has access to through second 
or third order ties increases with the level of education of the other members in the network, since the 
size and the range of career networks can reasonably be assumed to increase with average education.
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less skilled occupations such as receptionist and those in the service sector related 
with hospitals. On the other hand, a rise

this will increase skilled employment. Thus, under a standard neoclassical model, 

capital externalities.

3. 

The consumption driven mechanism argues that skilled workers spend more than 

-

local consumer services. Given an upward sloping supply curve, wages and employ-
ment in these service sectors would increase.

distribution (e.g.

-

B. NEGATIVE EFFECTS
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case, the social returns to education would be negative: education becomes a social 

Recent literature, using the search equilibrium approach, also challenges the 
plausible 
and Granier, 2005: Charlot et al.

externalities. Decreuse and Granier (2005) also argue that investing in education 

are compelled to set higher wages to attract more applicants and to reduce job 

unskilled workers decline because employers simply increase their hiring standards. 

unskilled workers decrease due to congestion externalities.

C. SUMMARY AND EMPIRICAL IMPLICATIONS

or congestion externalities. Table 1 summarizes the discussion. The key point is that 
an increase in the relative supply  skilled

skilled workers through human capital externalities, through skill complementari-
ties and through consumption spillovers. Whereas, unskilled workers are harmed 
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-

Table 1. 
Social Effects of an Increase on the Relative Supply of Skilled Workers on Local 
Employment Rates.

Impact of Employment Rates:

Type of Mechanism Through All Workers Skilled Unskilled

1. Human Capital Externalities Learning + + +

2. Production Complementary Production + +/ +

3. Consumption Externatities Consumption + +

4. Negative Externalities Signaling –

Congestion – – –

Source: Author’s compilations. 
Note:  means no effect, and  means no theoretical predictions.

mechanism driving the results we need to be cautious: more than one process 
-

rates, we cannot 
directly exclude negative externalities as an explanation; rather we can argue that 
human capital externalities, production complementarities or consumption spill-

Distinguishing within the possible positive (or 
negative) explanations is more complex. Notice, however, that each theory predicts 

underlying mechanism by dividing the analysis by education groups.

D. EMPIRICAL EVIDENCE

that 

capital on productivity and wages
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opportunities 

Moretti (2004a) employs the Mincerian approach to estimate externalities associ-

-
strong

-

-

in a locality 
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employment. Despite this agreement, no consensus is reached about the mecha-

and robustly 

that individuals without have a higher probability 

such result is consistent with both production complementarities and human capital 

III. DATA

11 

and households.12 

individual data such as age, gender, educational attainment, employment status, and 
13

11 The period between 1993 and 2005 corresponds approximately to an entire business cycle. 
Moreover, in 1993 and 2005 the Colombian economy grew at similar rates: 5.39 percent in 1993 and 5.7 
percent in 2005. Therefore, to a certain extent, the asymmetries in the municipal response to phases in 
the cycle are minimized and we can fairly assume that both years are comparable in economic terms.

12 The IPUMS-International provides 10 percent sample census data by selecting every 10th 
dwelling after a random start. To ensure representative estimate and to adjust for sample design, they 
suggest weighting the data. Therefore, throughout the empirical analysis data are weighted using 
IPUMS-constructed weights to ensure representativeness at the geographical level.

13 Appendix 2 provides a general description of the construction of the variables.
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include more than one municipality. This corresponds to an intermediate level between 

than standard regions and a reasonable approximation to complete or independent 
labor market areas. One main
commuting patterns issues, in the sense that areas are large enough that it is unlikely 
that individuals commute across them.14 Data is representative at this geographic level.

-
15

-

-

skills than high-school dropouts because admission to a university is conditional 
  completing secondary education, students 

this exam is carried out by the National Government, each public and private 
universities weight the results in accordance with its own academic requirements. 

14 This is true only if the business center is located inside the group of municipalities, given that 
the census does not allow us to disentangle between the municipality of residence and municipality of 
work. Map A1.1 in Appendix 1 shows the aggregation of the 1052 municipalities into 532 observations. 
Municipalities colored in black represent those areas that were not merged (i.e., 220 municipalities), 
municipalities colored in white represents the groups of municipalities that were merged (i.e., 832 
municipalities into 312 observations), flags represent the capital of the department (comparable to a 
State in U.S.). The map confirms that the capital of the department is usually located inside each group. 
Minor problems might arise in the center of the country, where the municipalities are smaller and have 
larger populations.

15 The municipal employment is differentiated by three levels of education (1) primary 
dropouts, 2) high-school dropouts, and 3) some college or college graduates), and by gender.
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These statistics provide 
municipal 

points.

 The urban working population got more 
-

areas also increased their educational level. Finally, the table shows the employ-
-

2005, there is an increase in the standard deviation in 2005 as compared to 1993. 

For college students, both the employment rate, which is higher than primary and 

16 Graphs and results from the empirical analysis were contrasted using data for 2005 where 
human capital was proxied as those individuals who finished college. Results, available upon request, 
are similar to those reported in this article.

17 The agglomeration index considers a municipality as being agglomerated if the following 
conditions are met: 1) the population density is 150 inhabitants per square kilometer or more, and 
2) the municipality’s population is at least 25.000 inhabitants. This definition follows the definition by 
World Bank (2009).
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Table 2. Descriptive Statistics at the Municipality Level, 1993 and 2005

1993 2005 2005-19931

Mean SD Mean SD Difference SE

Covariates

Age Groups (% working age pop)

15-24 32.60 [3.73] 29.29 [3.35] -3.30 [0.21]***

25-34 26.77 [3.41] 23.15 [2.30] -3.62 [0.17]***

35-44 19.33 [2.23] 21.67 [1.65] 2.34 [0.12]***

45-54 12.39 [2.03] 15.85 [2.23] 3.45 [0.13]***

55-64 8.91 [2.31] 10.04 [1.98] 1.13 [0.13]***

Gender (% working age pop)

Female married 55.68 [5.75] 54.95 [4.85] -0.73 [0.32]***

Female married with children 21.21 [4.56] 17.59 [4.22] -3.63 [0.27]***

Female single with children 4.60 [1.70]  5.54 [1.46] 0.95 [0.09]***

Migration (% working age pop)

Migrants (last 5 years) 15.12 [8.59] 18.22 [7.55] 3.11 [0.49]***

Local Attributes

Urbanization (%) 47.35 [26.42] 59.23 [25.02] 11.88 [1.58]***

Agglomeration Index(%) 10.77 [13.48] 14.55 [15.33] 3.78 [0.02]**

Human Capital Variables

College Share (% working age pop) 6.16 [3.75] 11.25  [5.79] 5.09  [0.31]***

Skilled Retired Share (% retired pop) 4.70 [0.45] 12.75 [0.57] 8.04 [0.73]***

Dependent Variables

Employment Rate (ER) 49.86  [5.40] 44.87  [8.24] -4.99  [0.42]***

ER: Primary Drop-Outs 50.79 [6.31] 45.42 [8.95] -5.38 [0.47]***

ER: High-School Drop-Outs 45.82 [6.54] 40.34 [8.68] -5.48 [0.47]***

ER: College 74.26 [13.66] 67.68 [10.92] -6.58 [0.76]***

Individuals (million) 2.32 3.37

Municipalities 529 529

Source: Author’s calculations based on IPUMS database. 
Note: the last column reports the difference in the means of the two years and the standard error of the difference in means where *** 
p<0.01, ** p<0.05, and * p<0.1.

IV. EMPIRICAL STRATEGY

-
underlying 
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mechanism.

Yimt = imt + Zimt  +  E dumt + Xmt + m + t + uimt    (1)

Where i indexes individuals, m indexes municipalities, and t=1993, 2005. The 
dependent variable, Yimt, is a i in munici-
pality m at time t is employed and 0 otherwise. imt is a college dummy, 

Zimt 
is a
being employed or the participation in the labor market: a high school dummy, age, 

children and elder in the household. Edumt 
m in 

year t; Xmt 
 over

immigration rate; m t 
The residual uimt is assumed to be independently and identically distributed 

over municipalities and time.

The 
private

both unemployed and inactive, municipalities where there are proportionally more 

imt
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-

unobserved attributes correlated with both employment rates and college shares 
this section,

these omitted variables introduce and suggest some potential ways to deal with 

A. METHODOLOGICAL NOTE

-

ŷmt

Yimt = ymt + t imt+ Zimt t + imt   t = 1993, 2005   (2)

Where Yimt i in municipality m at time 
t; ymt imt is a college dummy and Zimt is a 

imt is the error term which is assumed to be inde-

ŷmt
demographic variables and the college share, which yields,

ŷmt = Xmt +  E dumt + m + t + umt      (3)

ŷmt, is observed with varying 
sampling errors and this will lead to heteroscedastic error in the second regression 
analysis. To overcome this problem, this second stage municipal level regressions 
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18

B. DEALING WITH POTENTIAL SOURCES OF BIAS

1. 

-
lated with both 
biased labor demand shocks that attract highly educated workers and simultane-
ously increase employment rates (endogenous migration). Moreover, this generates 

known that Colombia is undergoing a rapid demographic transition where rural-
urban-industrial/service oriented one, 

relative demand have occurred in municipalities where there is a high concentra-
e.g.

e.g., small and poor connected 
areas like Simiti, Tolu and Santa Rosa).19 These labor demand shocks might attract 

-
sarily positive since positive shocks to employment can also be associated with 

 these positive 

invest in additional human capital.

18 An alternative procedure would be to weight by the reciprocal of the variance of the 
estimated municipal coefficients (Hanushek, 1974; Donald and Lang, 2007). However, given the large 
number of municipalities it is computational cumbersome to estimate the variance of the municipal 
fixed effects. Another possibility is to do not use weight at all, as Angrist and Pischke (2009) suggest. The 
results without weights, available upon request, yield similar results to those reported here.

19 For a detailed description of industry composition and specialization across municipalities 
see Jaramillo and Parra (2012).
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in industrial composition with national changes in industry employment shares. 

the industry shares at the national level are uncorrelated with city-level labor supply 
-

demand shock at the national level has 

-
the labor

      (4)

Where m,k,t  k in municipality m t 
-  ); and E-m,k,t- k excluding munici-
pality m.20 its both components are exogenous. The 

m,k,t , is exogenous because it is measured in a base period 

represents an exogenous labor demand shock.

2. 

to move. Migrants are pulled to large cities not only because they might enjoy 

related advantages (Glaeser, 1999; Glaeser and Mare, 2001; Glaeser et al., 2004). 

20 Moretti (2004b) estimates this index for two education groups: college or more and less than 
college. However, the census data for 1973 identifies only a small subset of the municipal areas with 
individuals with some college that appear in later years, therefore, I explore only aggregate trends.
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-

case, the bias is not necessarily positive since large urban areas also attract problems 

urban economics literature: 1) the urban to total municipal population ratio and 
2) the agglomeration index.21 

these variables (i.e., 1985 and 1993).22

3. 

-

thus enjoy high productivity workers (Duranton,
average ability is likely to be correlated 
this case, the correlation between employment and local human capital may partially 

some studies analyzing human capital externalities on wages have turned to instru-

structure (Moretti, 2004b; Ciccone and Peri, 2008).

21 See, for example, Burridge and Gordon, 1981; Hughes and McCormick, 1987; McCormick, 
1997; Molho, 2001; Glaeser and Mare, 2001.

22 I refer the reader to Heuermann et al., (2010) for a survey of the interrelation of the human 
capital externalities and urban wage premium literature.
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municipality without being correlated with employment rates. To be consistent with 

23

et al., (2000) show that 

seventies.24 This demographic transition was accompanied by an expansion in the 

-

C. ATTEMPTING TO IDENTIFY THE MECHANISM THROUGH WHICH 
HUMAN CAPITAL AFFECTS LABOR OUTCOMES

23 Appendix 3 provides a formal analysis on the construction of this instrument. A number 
of additional instruments, combined with this instrument, were also tested. Their construction and 
results can be found in the Appendix 4. In the main text, however, I focus on Moretti’s instrument for 
comparison purposes.

24 Population grew at an annual rate of 4 percent between 1951 and 1964, whereas the 
population growth rate between 1918 and 1951 was 2.5 percent. Moreover, Helg (1987) shows that 
between 1940 and 1960 urban population grew ten times faster than did total population. He claims 
that besides the demographic transition, rural-urban migration played an important role in urban 
growth. This rural to urban migration was mainly explained by the increase of rural violence during the 
1950s, a period known as La Violencia.
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does not necessarily 
-

-
tion groups: less than high-school, high-school, and some college or college gradu-

( ŷmtedu (Edumt) and other 
control variables (Xmt

ŷmtedu = Xmt edu + eduE dumt + m + t + umt     (5)

i.e, primary 

can argue that both human capital externalities and production complementari-
ties play a central role while consumption externalities not. The main challenge 

low skilled workers; since both production complementarities and consump-
-

consumption demand theory suggests that it should be in service sectors where 
skilled (high wage) individuals consume.

To distinguish -
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by Manning (2004). The reason to use this measure is because skilled retired 
-

V. RESULTS

This section presents and discusses the empirical results. First, it reports the results 
that ignore the individual -

Table 3 shows that a higher college share in a given municipality is positively corre-
lated with municipal employment rates. Yet, when all control variables are accounted 

-
mate suggests that a 1 percentage point 
population increased the municipal employment rate by about 0.53 percentage points. 

is slightly lower: 0.48 percentage points. 
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Table 3 
Effect of College Share on Municipal Employment Rates

Fixed Effects OLS

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

College Share
0.53 0.48 0.50 0.49 0.42

[0.06]*** [0.11]*** [0.11]*** [0.11]*** [0.12]***

Constant
0.47 0.47 0.37 0.39 0.41

[0.00]*** [0.01]*** [0.10]*** [0.10]*** [0.10]***

Observations 1058 1058 1058 1056 1056

Municipalities 529 529 508 508

R-squared 0.24 0.45 0.48 0.48 0.49

Year FE

Municipal FE

Covariates

Demographic Variables

Local Labor Demand

Other Local Effects

*** p<0.01, ** p<0.05, * p<0.1 
Note: each entry is a separate regression. The dependent variable is the employment to working age population ratio for each 
municipality. Robust standard errors in brackets. For the entire set of covariates refer to Appendix 5, Table A5.1.

Source: Author’s calculations based on IPUMS data.

i.e., 1985 
-

positively correlated with employment rates at the municipal level.

-

25 

25 The municipal employment rate conditional on private effects, ŷ mt from equation 3, arises 
from an OLS regression of the employment status of each individual on a set of variables proxing for 
individual employability attributes: age, gender, presence of children aged less than 5 years old and 
elder in the household and two dummies to control for education one for high-school dropouts and one 
for college. Results are available upon request.
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 this
suggests that there is no need to instrument the college share since there is little 

that the instrument is both relevant and valid: correlated with the college share and 
at the same time orthogonal to the error term. Correlation with the college share 

on the Stock-Yogo critical values indicates the instrument is strongly correlated 

 

bias generated by unobserved time-variant municipal heterogeneity on OLS esti-

are higher in municipalities where the working age population is better educated 
-
-

employment advantages over and above the individual private returns. We can argue 

26 Other instruments were also employed, in combination with this one, and the results are 
remarkably close to those obtained with Moretti’s instrument. Appendix 4. discusses them and present 
their results.
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plausible negative externalities that might arise due to signaling or congestion. Now, 
the main empirical challenge is to try to disentangle the mechanism that connects 
human capital agglomeration with employment; namely human capital externali-
ties, production complementarities, or consumption spillovers.

A. AN ANALYSIS OF THE UNDERLYING MECHANISM

-
tion groups: less than high-school, high school and some college or college gradu-
ates. Table 5 shows the results  this exercise, where the dependent variable is 

column variables in Tables 3 and 4). Results 

Table 4 
Effect of College Share on Municipal Employment Net of Private Returns, OLS and IV.

Fixed Effects OLS

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

College Share 0.34 0.25 0.26 0.25

[0.04]*** [0.08]*** [0.08]*** [0.08]***

Observations 1058 1058 1048 1014

R-Squared 0.63 0.88 0.89 0.89

Weak Identification

Hausman Test

Hausman p-value

Year FE

Municipal FE

Demographic Vars

Local Labor Demand

Other Local Effects

*** p<0.01, ** p<0.05, * p<0.1. 
Note: Each entry is a separate regression. Dependent variables are municipal-time specific intercepts in a regression of employment 
status on gender, age, education, and household attributes.Standard errors are weighted by the number of municipal observations. For 
the entire set of covariates refer to Appendix 5, Tables A5.2 and A5.3.

Source: Author’s calculations based on IPUMS data.
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Table 5 
Regression by Education Group

Fixed Effects OLS

All Sample Primary High School College

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

College Share 0.17 0.36 0.17 -0.08

[0.08]** [0.10]*** [0.08]* [0.18]

Observations 1014 1014 1012 1010

R-Squared 0.89 0.90 0.69 0.05

Year FE

Municipal FE

Demographic Vars.

Local Labor Demand

Other Local Effects

*** p<0.01, ** p<0.05, * p<0.1 
Note: Each entry is a separate regression. Dependent variables are municipal-time specific intercepts in a regression of employment 
status on gender, age, education, and household attributes. Standard errors are weighted by the number of municipal observations. For 
the entire set of covariates refer to Appendix 5, Table A5.4.

Source: Author’s calculations based on IPUMS data.

Fixed Effects IV

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

0.17 0.47 0.49 0.44 0.38 0.29

[0.08]** [0.08]*** [0.16]*** [0.16]*** [0.15]** [0.17]*

1014 1058 1058 1048 1014 1014

0.89 0.97 0.88 0.89 0.89 0.89

11.69 69.45 80.63 82.29 58.54

1.31 2.70 1.62 1.060 0.68

0.25 0.10 0.21 0.31 0.41
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Table 6 
Effect of a Higher Share of Retired Workers on Local Employment Rates by Educa-
tion Group

Fixed Effects OLS

All Sample Primary High School College

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

Skilled-Retired Share 0.01 0.03 0.01 -0.09

[0.03] [0.03] [0.02] [0.03]***

College Share 0.16 0.35 0.17 -0.05

[0.08]* [0.10]*** [0.08]** [0.18]

Observations 1014 1014 1012 1010

R-squared 0.90 0.90 0.69 0.06

Year FE

Municipal FE

Covariates

Demographic Vars.

Local Labor Demand

Other Local Effects

*** p<0.01, ** p<0.05, * p<0.1 
Note: Each entry is a separate regression. Dependent variables are municipal-time specific intercepts in a regression of employment 
status on gender, age, education, and household attributes. Standard errors are weighted by the number of municipal observations. For 
the entire set of covariates refer to Appendix 5, Table A5.5.

Source: Author’s calculations based on IPUMS data.

college-share -

capital externalities and production complementarities theories as explanations.

One can, nonetheless, explore whether the results depicted here are compatible 
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-

retired workers.

the other hand, an increase in the college share in a given municipality does not 

-

Table 7 
Effect of a Higher Share of Retired Workers on Local Employment Rates by Educa-
tion Group and Gender

Male-Fixed Effects OLS Female-Fixed Effects OLS

All Prim. Sec. Coll. All Prim. Sec. Coll.

Sample Sample

Skilled-Retired Share -0.00 0.02 0.00 -0.09 0.02 0.05 0.01 -0.03

[0.03] [0.03] [0.03] [0.06] [0.02] [0.02]** [0.02] [0.07]

College Share 0.28 0.47 0.20 0.03 0.02 0.26 0.04 -0.15

[0.11]*** [0.14]*** [0.11]* [0.15] [0.09] [0.10]*** [0.10] [0.14]

Observations 1012 1014 1006 998 1014 1014 1012 998

R-squared 0.85 0.84 0.57 0.06 0.79 0.70 0.36 0.06

Year FE

Municipal FE

Covariates

*** p<0.01, ** p<0.05, * p<0.1 
Note: Each entry is a separate regression. Dependent variables are municipal-time specific intercepts in a regression of employment 
status on gender, age, education, and household attributes. Standard errors are weighted by the number of municipal observations.

Source: Author’s calculations based on IPUMS data.
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conclusion high-skilled workers. There is weak evidence, however, 

complementarities and distin-
guishing 

B. ROBUSTNESS CHECKS

designed 

The basic results are remarkably 
-

both human capital acquisition and labor market outcomes.  Using these indexes is 

27 The share of skilled workers might be positively related with economic and social attributes 
of each municipality. These attributes interact with labor outcomes at local markets since they might 
encourage or dissuade worker’s mobility across municipalities. If there are mobility restrictions that 
affect more a group of workers than another (e.g., unskilled workers), the resulting employment rate will 
reflect the effect of these economic and social factors and not the fact that education has a direct effect 
on employment rates. Additionally, a poor economic performance encourages an outflow of workers 
with the highest skill levels, thereby further depleting the productivity of municipality’s workforce, 
which in turn has adverse effects on the skills of new entrants into the workforce (Elhorst, 2003).
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Table 8
Robustness Checks

Fixed Effects OLS
Total Primary High School College

Basic Specification
0.17 0.36 0.17 -0.08

[0.08]** [0.10]*** [0.08]** [0.18]
Additional Controls

a. Industry: Manufacturing and 
Services. (lag)

0.15 0.34 0.14 -0.05
[0.08]* [0.10]*** [0.09]* [0.18]

b. Poverty and Gini (lag)
0.16 0.36 0.17 -0.13

[0.08]** [0.10]*** [0.08]** [0.18]

c. Violence
0.22 0.43 0.21 -0.08

[0.08]*** [0.10]*** [0.09]** [0.18]

d. All
0.19 0.39 0.17 -0.10

[0.08]** [0.10]*** [0.09]** [0.18]
Different Samples

a. Excluding Enrolled Individuals
0.26 0.36 0.26 -0.09

[0.11]** [0.10]*** [0.14]* [0.24]
Sensitivity Analysis

a. Quantile Reg .50
0.17 0.34 0.15 -0.02

[0.06]*** [0.05]*** [0.06]*** [0.08]
Heterogeneous Effects by Local Attributes

a. Urbanization at:

min
0.44 0.48 0.34 0.01

[0.15]*** [0.19]** [0.16]* [0.43]

low (mean-standard deviation)
0.34 0.44 0.29 -0.01

[0.12]*** [0.15]** [0.13]** [0.35]

mean
0.24 0.39 0.22 -0.06

[0.09]*** [0.12]*** [0.09]*** [0.24]

high (mean+standard deviation)
0.14 0.36 0.17 -0.08

[0.07]* [0.09]*** [0.08]** [0.17]

max
0.06 0.32 0.11 -0.12
[0.07] [0.096]*** [0.08]** [0.14]

b. agglomeration at:

min (0)
0.17 0.36 0.16 -0.09

[0.09]** [0.11]*** [0.09]** [0.20]

max (1)
0.16 0.37 0.22 0.12

[0.08]*** [0.09]*** [0.09]*** [0.15]

*** p<0.01, ** p<0.05, * p<0.1 
Note: Each entry is a separate regression. Dependent variables are municipal-time specific intercepts in a regression of employment 
status on gender, age, education, and household attribute for each group.

Industry: Manu and Svs. (lag). 
Source: Author’s calculations based on IPUMS data.
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the 1990s (Diaz et al., 2004; Diaz and Sanchez, 2004) and in order to prevent aggres-
in 

urban 28 

e.g., 
areas that might be precisely the places 

-

(i.e.
violence indicators) and the results remain robust.

academic programs (at the secondary, college, or graduate school level) are excluded 

28 Between 1998 and 2008, nearly 4.2 million persons, equivalent to 10 percent of the 
country’s population, were forced to migrate (Ibáñez and Velásquez, 2008). More than half the 
displacements occurred in a time span of four years (2000-2004). Forced displacement originates 
in nearly 90 percent of the Colombian municipalities and the final destination of this population is 
dispersed all over the territory, providing a wide geographical variation (Calderón and Ibáñez, 2009).
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increase in the college share when the urban to total population is held at its 
minimum (3.48 percent) increases total municipal employment by 0.44 percentage 
points, while one percent increase in the college share is considerably lower and 
not when the urban population is held at its maximum (100 percent). 

square kilometer) and it meets a population threshold (25000 inhabitants), and this 
variable equals zero otherwise. The empirical evidence does not support the pres-

VI. CONCLUSION

shares quantitatively, but not the general results that skilled municipalities tend to 
present higher employment rates than unskilled municipalities on aggregate. The 

high-school dropouts. For high-skilled employment there

this is not precisely estimated. Thus, it would be inaccurate to rule out both 
human capital externalities and production 

-
employment 

rates
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municipality. The results suggest that, on average, municipalities with higher share 
-

locally, which are mainly done by  and are relative low-skilled increasing the 

-

-

decompose the employment structure between 
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APPENDIX 1

Map. A1.1
Colombian Municipalities

Source: Author’s construction from IPUMS data.
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Graph A1.1
Education Institutions in Colombia: 1905-2005
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Source: These graphs were taken from Saavedra (2009).
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Graph A1.2
Education enrollment in Colombia: 1905-2005

A. Secondary enrollment
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Source: These graphs were taken from Saavedra (2009).
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APPENDIX 2 
DATA CONSTRUCTION

Table A2. 1
Data Description

Variable Description

Employment Rate Employment to working age population ratio

College Share Percentage of working age individuals with some college education

Skilled Retired Share Percentage of skilled retired with some college education.

Retired (percentage WAP) Retired to working age population ratio

Age Groups This corresponds to five groups that represent the share of working age 
individuals aged between: 15-24, 25-34, 35-44, 45-54, 55-64.

Female Participation To account for female participation three variables were constructed:

Female married: the percentage of females aged between 15 and 64 
years old who are married

Female married with children: the percentage of married females aged 
between 15 and 64 years old with children aged 7 years or less.

Female non married with children: the percentage of non married 
females who have children aged less than 7 years old.

Migrants (lag) Percentage of the working age population that change of municipality in 
the last five years for 1985 and 1973.

Local Labor Demand Katz and Murphy index, refer to text for details.

Agglomeration Index (lag) A municipality is considered agglomerated if the following conditions are met: 
i. its population density exceeds a threshold (150 persons per square kilometer), 
and ii. it meets a population threshold (more than 25000 inhabitants)

Urbanization (lag) Urban to total households in the municipality for 1985 and 1973.

Industry Services Share of labor in services in total employment.

Industry Manufacturing Share of labor in manufacturing in total employment

Poverty Index (lag) Unsatisfied basic needs index, estimated by the Statistical National 
Department in Colombia for 1985 and 1973.

Gini Index (lag) Measurement of inequality in private property distribution estimated by 
the Statistical National Department in Colombia for 1985 and 1973.

Homicide Rate Number of homicides by 10.000 inhabitants.

FARC and ELN activity Number of attacks by each groups by 10.000 inhabitants.

Source: Author’s compilation.

APPENDIX 3
INSTRUMENT: DEMOGRAPHIC STRUCTURE

are exogenous to changes in local labor supply: the initial demographic structure 
in the municipality and the national trends in higher education in each demographic 
group. For each municipality m and age-gender group g at time t we calculate:
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g in municipality m at year t . There 

Where g indicates age-gender group (e.g. g,m is the 
g between two periods excluding the 

g,m = g,m ,t g,m ,t 1 ) and g,m,T 
group g in municipality m 
used g, m m, who in 1993 (and 
2005) would belong to the age group m

-

g,m 
the base year would be on average equal to g,m that in 1993 and 2005.

g,m,T is exogenous because it is measured 
g,m , shows the national variation in 

exogenous to 

demographic structure had not 
changed since period t 

g experi-



359ENSAYOS SOBRE POLÍTICA ECONÓMICA, VOL. 31, NÚM. 70, EDICIÓN ESPECIAL SOBRE ECONOMÍA DE LAS CIUDADES

this instrument predicts that an equal increase will be observed in group g in any 

APPENDIX 4
ADDITIONAL INSTRUMENTS

-

stage least squares, and we can exploit such to test the validity 

restrictions are included into the empirical analysis, and the last one includes a 

given the large time span, that lagged college share is not systematically corre-
lated with municipal employment rates. Results clearly show that both exclusions 
restrictions are strongly correlated with college share since the Cragg and Donald 
Wald-F equals 32.2. Moreover, we cannot reject the hypothesis that the instru-

our exclusion restrictions are non-weak and might be valid, so we can test whether 

-

over the working age population it uses the entire population (since working age 
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restrictions are strongly correlated with the college share, are valid, and suggest 

-
ments and in all cases we could not reject the hypothesis that the instruments were 

These results give us more to argue that OLS estimates described in the 
main text are consistently estimated.

Table A4.1
Effect of College Share on Municipal Employment Rates, Additional Instruments

Lag College Share Lag College Share Demographic All

Total Pop Older

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

College Share 
0.33 0.29 0.21 0.26

[0.16]** [0.17]* [0.11]** [0.10]***

R-Squared 0.89 0.89 0.89 0.90

Cragg-Donald Wald F 32.22 29.43 39.59 35.29

Hansen Test 0.689 0.003 7.239 8.582

Hansen p-value 0.407 0.957 0.124 0.660

Hausman Test 1.226 0.702 0.019 0.337

Hausman p-value 0.268 0.402 0.892 0.561

*** p<0.01, ** p<0.05, * p<0.1 
Source: Author’s calculations based on IPUMS data.

APPENDIX 5
TABLES

Table A5.1 
Effect of College Share on Municipal Employment Rates

Fixed Effects OLS

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

College Share 
0.53 0.48 0.50 0.49 0.42

[0.06]*** [0.11]*** [0.11]*** [0.11]*** [0.12]***

Dummy 2005 
-0.08 -0.07 -0.08 -0.10 -0.09

[0.00]*** [0.01]*** [0.01]*** [0.02]*** [0.02]***
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Fixed Effects OLS

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

Age 25-34 
0.08 0.10 0.11

[0.15] [0.17] [0.16]

Age 35-44
-0.06 -0.07 -0.04

[0.18] [0.19] [0.19]

Age 45-54
0.13 0.10 0.11

[0.24] [0.26] [0.26]

Age 55-64
-0.28 -0.31 -0.29

[0.20] [0.21] [0.20]

Female Married 
0.29 0.30 0.29

[0.11]** [0.12]** [0.12]**

Female Married 
With Child 

-0.31 -0.33 -0.30

[0.14]** [0.14]** [0.14]**

Female Single With 
Child 

0.13 0.20 0.13

[0.22] [0.23] [0.23]

Migrants (lag) 
-0.02 -0.03 -0.04

[0.06] [0.06] [0.06]

Local Labor 
Demand 

-0.03  -0.02

[0.02] [0.02]

Urbanization (lag) 
-0.04

[0.03]

Agglomeration (lag) 
0.02

[0.02]

Constant 
0.47 0.47 0.37 0.39 0.41

[0.00]*** [0.01]*** [0.10]*** [0.10]*** [0.10]***

Observations 1058 1058 1053 1015 1015

R-squared 0.24 0.45 0.48 0.48 0.49

Municipal FE NO YES YES YES YES

Year FE YES YES YES YES YES

Covariates NO YES YES YES YES

observations 529 529 508 503

*** p<0.01, ** p<0.05, * p<0.1 
Source: Author’s calculations based on IPUMS data.

Table A5.1 (continued)
Effect of College Share on Municipal Employment Rates
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Table A5.2.
Effect of College Share on Municipal Employment Rates - Instrumental Variables

Fixed Effects IV

Empl. Eq. (1) Educ. Eq. Empl. Eq. (2) Educ. Eq. 

College Share 
0.47 0.49 

[0.08]*** [0.16]*** 

Dummy 2005 
-0.18 0.01 -0.18 0.04 

[0.00]*** [0.00]***  [0.01]*** [0.00]*** 

Age 25-34 

Age 35-44 

Age 45-54 

Age 55-64 

Female Married 

Female Married with Child 

Female Single with Child 

Migrants (lag) 

Local Labor Demand 

Urbanization (lag) 

Agglomeration (lag) 

IV: Demographic Structure 
1.16 0.41 

[0.04]*** [0.05]*** 

Observations 1058 1058 1058 1058 

R-Squared 0.633 0.742 

Municipal FE NO YES 

Year FE YES YES 

Covariates NO YES 

Cragg-Donald Wald F 11.69 69.49 

Hausman Test 1.31 2.62 

Hausman p-value 0.25 0.11 

*** p<0.01, ** p<0.05, * p<0.1 
Source: Author’s calculations based on IPUMS data.



363ENSAYOS SOBRE POLÍTICA ECONÓMICA, VOL. 31, NÚM. 70, EDICIÓN ESPECIAL SOBRE ECONOMÍA DE LAS CIUDADES

Fixed Effects IV

Empl. Eq. (3) Educ. Eq. Empl. Eq. (4) Educ. Eq. Empl. Eq. (5) Educ. Eq.

0.44 0.38 0.29

[0.16]*** [0.15]** [0.17]*

-0.18 0.03 -0.19 0.03 -0.18 0.04

[0.01]*** [0.00]*** [0.02]*** [0.01]*** [0.02]*** [0.01]***

-0.16 0.07 -0.14 0.06 -0.13 0.07

[0.11] [0.07] [0.12] [0.08] [0.11] [0.07]

-0.32 0.12 -0.33 0.10 -0.30 0.11

[0.12]*** [0.08] [0.13]** [0.08] [0.13]** [0.07]

-0.11 0.13 - 0.14 0.12 -0.13 0.12

[0.17] [0.09] [0.18] [0.09] [0.18] [0.09]

-0.27 -0.05 -0.30  -0.06 -0.28  -0.04

[0.13]** [0.10] [0.14]** [0.10] [0.13]** [0.09]

0.25 -0.11 0.24 -0.11 0.23 -0.11

[0.09]*** [0.05]** [0.09]*** [0.05]** [0.09]** [0.04]***

-0.25 0.00 -0.26 0.00 -0.24 0.02

[0.10]** [0.05] [0.10]*** [0.06] [0.10]** [0.05]

0.14 -0.10 0.18 -0.11 0.12 -0.16

[0.16] [0.10] [0.16] [0.10] [0.16] [0.10]

-0.04 -0.04 -0.04 -0.04 -0.05 -0.04

[0.04] [0.02] [0.04] [0.02] [0.04] [0.02]*

-0.02 0.00 -0.02 0.01

[0.02] [0.01] [0.02] [0.01]

-0.04 -0.04

[0.02]** [0.01]***

0.02 0.03

[0.01]* [0.01]***

0.43 0.44 0.39

[0.05]*** [0.05]*** [0.05]***

1048 1048 1014 1014 1014 1014

0.753 0.757 0.772

YES YES YES

YES YES YES

YES YES YES

80.63 82.29 70.01

1.62 1.06 1.01

0.21 0.31 0.32
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Table A5.3 
Effect of College Share on Municipal Employment Rates Controlling for Individual 
Returns

Fixed Effects OLS

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

College Share
 0.34 0.25 0.26 0.25 0.17

[0.04]*** [0.08]*** [0.08]*** [0.08]*** [0.08]**

Dummy 2005 
-0.17 -0.17 -0.17 -0.19 -0.17

[0.00]*** [0.00]*** [0.01]***  [0.02]*** [0.02]***

Age 25-34 
-0.16 -0.14 -0.13

[0.11] [0.12] [0.11]

Age 35-44 
-0.31 -0.33 -0.30

[0.13]** [0.13]** [0.13]**

Age 45-54 
-0.09 -0.13  -0.11

[0.17] [0.18] [0.18]

Age 55-64 
-0.27 -0.31 -0.29

[0.14]** [0.14]**  [0.14]**

Female Married 
0.23  0.23 0.22

[0.08]*** [0.09]*** [0.08]***

Female Married 
with Child 

-0.25 -0.27 -0.24

[0.10]*** [0.10]*** [0.10]**

Female Single with 
Child 

0.12 0.17 0.10

[0.16] [0.16] [0.16]

Migrants (lag) 
-0.04  -0.05 -0.06

[0.04] [0.04] [0.04]

Local Labor 
Demand 

-0.03  -0.02

[0.02] [0.02]

Urbanization (lag) 
-0.05

[0.02]***

Agglomeration (lag) 
0.03

[0.01]***

Observations 1058 1058  1048 1014 1014

R-squared 0.63 0.88 0.89 0.89 0.89

Municipal FE NO YES YES YES YES

Year FE YES YES YES YES YES

Covariates NO YES YES YES YES
 
*** p<0.01, ** p<0.05, * p<0.1 
Source: Author’s calculations based on IPUMS data.
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Table A5.4 
Regression by Education Group

Fixed Effects OLS

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

All Sample Primary High School College

College Share 
0.17 0.36 0.17 -0.08

[0.08]** [0.10]*** [0.08]** [0.18]

Dummy 2005 
-0.17 -0.22 -0.08 0.05

[0.02]*** [0.02]*** [0.02]*** [0.03]

Age 25-34 
-0.13  -0.12 -0.20 -0.47

[0.11] [0.13] [0.12] [0.28]*

Age 35-44 
-0.29 -0.23 -0.41 -0.18

[0.13]** [0.15] [0.14]*** [0.29]

Age 45-54 
-0.12 0.05 -0.34 -0.77

[0.18] [0.18] [0.22] [0.41]*

Age 55-64 -
0.29 -0.15 -0.51 -0.22

[0.14]** [0.17] [0.16]*** [0.31]

Female Married 
0.21 0.25 0.17 0.11

[0.08]** [0.09]*** [0.09]* [0.18]

Female Married 
with Child 

-0.23 -0.22  -0.24 -0.10

[0.10]** [0.11]* [0.10]** [0.22]

Female Single with 
Child 

0.10 -0.02 0.22 0.10

[0.15] [0.16] [0.18] [0.40]

Migrants (lag) 
-0.06 -0.05 -0.10 -0.04

[0.04] [0.04] [0.04]** [0.11]

Local Labor 
Demand 

-0.02 -0.03 -0.01 0.05

[0.02] [0.02] [0.02] [0.03]

Urbanization (lag) 
-0.05 -0.01  -0.07 -0.10

[0.02]***  [0.02] [0.02]*** [0.04]***

Agglomeration (lag)
 0.03 0.02 0.03 0.03

[0.01]*** [0.01]* [0.01]*** [0.02]*

Observations 1014 1014 1012 1010

R-squared 0.89 0.90 0.69 0.05

Municipal FE YES YES YES YES

Year FE YES YES YES YES

Covariates YES YES YES YES

*** p<0.01, ** p<0.05, * p<0.1 
Source: Author’s calculations based on IPUMS data.
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Table A5.5 
Effect of a Higher Share of Retired Skilled-Workers on Employment Rates

All Sample  Primary High School College

Skilled-Retired Share 
0.01 0.03 0.01 -0.09

[0.02] [0.02]* [0.02] [0.03]***

College Share 
0.16 0.35 0.16 -0.05

[0.08]* [0.10]*** [0.09]* [0.17]

Retired (percent WAP) 
0.02 -0.00 0.13 -0.01

[0.12] [0.12] [0.15] [0.24]

Dummy 2005 
-0.17 -0.22 -0.09 0.06

[0.02]*** [0.02]*** [0.02]*** [0.03]*

Age 25-34 
-0.12 -0.10 -0.21 -0.47

[0.11] [0.13] [0.13]* [0.28]*

Age 35-44 
-0.29 -0.21 -0.43 -0.20

[0.13]** [0.16] [0.14]*** [0.29]

Age 45-54 
-0.11 0.07 -0.37 -0.77

[0.18] [0.18] [0.22]* [0.42]*

Age 55-64 
-0.28 -0.12 -0.54 -0.28

[0.14]** [0.17] [0.16]*** [0.32]

Female Married 
0.21 0.24 0.18 0.14

[0.08]*** [0.09]*** [0.09]** [0.17]

Female Married with Child 
-0.23 -0.21 -0.24 -0.14

[0.10]** [0.11]* [0.10]** [0.21]

Female Single with Child 
0.10 -0.02 0.21 0.08

[0.15] [0.16] [0.18] [0.40]

Migrants (lag) 
-0.06 -0.05 -0.10 -0.03

[0.04] [0.04] [0.04]** [0.11]

Local Labor Demand 
-0.02 -0.03 -0.01 0.05

[0.02]  [0.02]* [0.02] 0.03]

Urbanization (lag) 
-0.05 -0.01 -0.07  -0.09

[0.02]*** [0.02] [0.02]*** [0.04]**

Agglomeration (lag) 
0.03 0.02 0.04 0.04

[0.01]*** [0.01]* [0.01]*** [0.02]**

Observations 1014 1014 1012 1010

R-squared 0.89 0.90 0.69 0.06

Municipal FE YES YES YES YES

Year FE YES YES YES YES

Covariates YES YES YES YES

*** p<0.01, ** p<0.05, * p<0.1 
Source: Author’s Calculations based on IPUMS data.


