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Abstract

The importance of human capital has been crucial in explaining the
process of economic development. In the present study, we perform
cross-country estimations, measuring the relation between human cap-
ital accumulation and urbanization. Using a macro level approach we
highlight a U-shaped relation, where urbanization rates below 40 per
cent deter human capital accumulation. This especially holds for devel-
oping countries, raising policy concerns on issues of over-urbanization.
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1 Introduction

The recent growth literature has emphasized the importance of education
and human capital in the process of economic growth and development.
Human capital being unequally distributed across countries, parts of the
inequalites that persist worldwide may come from differential educational
attainments. Although human capital accumulation and growth go hand
in hand, there is evidence showing that some areas are more prone to in-
vestment in human capital. In particular, urban areas favoring interactions
between people, enhance the returns to investment in education (Jacobs
(1969), Lucas (1988)). This in turn may at least partly explain differences
of develoment across countries. The present study’s aim is to test for this
idea by running cross-country estimations quantifying the impact of urban
areas on human capital accumulation.

There may be numerous resons why urban areas should be more prone to
higher educational attainments. Among those, human capital externalities
have been most prominent. In particular, labor economists have extensively
analyzed educational attainments to provide measures of returns to invest-
ment in education. However, a major issue that has mostly been dismissed
relate to the private vs. social returns to education, i.e., whether gains
from education totally accrue from individuals performing this investment
or whether there may be societal benefits from individual investment in hu-
man capital, as for instance lower unemployment rates, lower crime rates
among others (Moretti (2004)).

Social effects resulting from individual actions are referred to external-
ities in the economics literature, and a possible explanation for the lack of
studying these externalities probably lies in the difficulty to tackle such im-
palpable phenomena. There are nonetheless two major reasons why knowl-
edge externalities should be studied: (i) The first reason refers to recent
developments in economic growth literature. Recent work on endogenous
growth theory, starting from Lucas (1988), rely on the existence of human
capital externalities, which play the role of the renewable energy to the en-
gine of economic growth; (ii) The second motivation relates to welfare issues.
It is a well established result in economics that the divergence between pri-
vate and social returns to education lead to sub-optimal market outcomes,
requiring hence public intervention to correct for this market failure.

In the present study, we intend to provide indirect evidence on the
existence of human capital externalities in cities. Externalities, because
they crucially rely on interactions between agents, are mostly local in na-
ture. Densly populated locations should favor interaction among people and,



hence, cross-fertilization of ideas (Jacobs(1969)): skills feed themselves. This
in turn may increase the incentives to invest in education. Following Lucas
(sect.6, 1988), we hypothesize urban areas to be such locations and measure
the impact of urbanization on human capital accumulation.

Generally, human capital entails two distinct concepts which are ez-
perience and education. The distinction between these two definitions is
important in empirical studies. The first one relates roughly to the vast
literature on learning-by-doing, and has been used in theoretical studies by
Lucas (1993) and in empirical studies by Peri (1999) among others. In the
second definition, human capital is identified with educational attainment.!
Lucas (1988) as well as the empirical labor economics literature on the de-
termination of returns to education is based on this second definition. The
economic theories of human capital state that human capital fosters produc-
tivity growth, which in turn stimulate wages (Becker (1964), Mincer (1974),
Willis (1999)). Hence, a conventional but indirect mean of estimating the re-
turns to education is to observe wages. However, doing so, one is confronted
with unobservables, which might influence wages as well. This notably holds
for human capital externalities.

Despite their unobservable nature, there seems to be a general agreement
on the fact that human capital externalities and, more generally, knowledge
externalities arise where interactions between economic agents are frequent
and important (what Leamer and Storper (2001) refer to as handshake inter-
actions). This is typically the case for densely populated areas, and hence,
studies aiming at measuring human capital externalities have done so on re-
gional and/or city data (see for instance Moretti (2004) for a very insightful
survey).

Qualitative differences in the results of studies adopting this approach are
principally due to the econometric choice of specification and technique, the
definition of human capital that is used, and the geographic unit at which the
externality is accounted for. For instance, whereas Rauch (1993) and Moretti
(1998) find positive and significant externalities, Rudd (2000) and Ciccone
and Peri (2002) find non-significant externalities when working on micro
level data. Results of Acemoglu and Angrist (2000) are ambiguous according
to the time period. Thus, despite a theoretical consensus on the existence
of human capital externalities, empirical evidence remains inconclusive.

These previously mentioned results may depend on the choice of spa-
tial unit of observation. As already alluded above, evidence on knowledge

! Unless mentionned otherwise, in what follows, we will use these two terms, human
capital and educational attainment/ investment interchangeably.



externalities tend to support strong distance decay effects (Lamorgese and
Ottaviano (2002)). If proximity between people matters, then we should
observe that highly urbanized countries have higher returns to education
and hence, higher incentives to invest in human capital. This means that
capturing human capital externalities can only occur when working on suf-
ficiently small geographic units. In Rudd (2000) as well as in Acemoglu and
Angrist (2000) for instance, US state level data is used, which may be too
rough a measure to capture knowledge spillovers.

As afirst approximation one could argue that cities respectively metropoli-
tan areas should be the unit of observation. Cities are more productive than
rural areas, and this productivity is positively linked to their size (Moomaw
(1981), Tabuchi (1986) among others). Explanation of this relate to the
idea that dense areas favor interaction among people and, hence, cross-
fertilization of ideas (Jacobs(1969)): skills feed themselves. Evidence on
this is the city specific wage premium. Glaeser and Maré (2001) state that
in the US, SMSA workers earn in real terms 36 per cent more than their
counterparts working outside these metropolitan areas.

Departing from the measurement of returns to education approach, the
present study’s aim is to provide indirect evidence on social returns to edu-
cation in cities. It however differs from work done by labor economists, in
using macro rather than micro level data. Starting from the fact that human
capital externalities are local in nature, it must be that dense areas favor
the internalization of these externalities. Cities thus are the ideal ground
for human capital accumulation to grow, and we expect countries with high
levels of urbanization to highlight stronger growth of human capital.

The rest of the paper is organized as follows: section 2 provides some
explanations about the data that has been used and displays some basic
statistics. Section 3 introduces the empirical framework and presents the
results. Section 4 concludes.

2 Data and basic statistics

As stated above, the present study departs from the usual micro level studies
of labor economists in that it is based on macro level observations. Hence
our database is based on country level data. More specifically, the data
originates from different sources and was compiled by James Davis and Ver-
non Henderson. The data spans the period 1960-90 by 5-year periods. Our
main focus will be data on urban population (stemming from the UN World
Urbanization Prospects) and levels of human capital (as proxied by the av-



erage years of secondary and higher education of the population aged 25
and more; the source is from the Barro and Lee (1993) data set). Further
details are provided in the data source appendix. Although our human cap-
ital variable does not adjust for the quality of education, nor the number of
hours of education per week (respectively per year), it is to our knowledge
the only unified source that spans about 100 countries over 30 years, and
thus constitutes the best available proxy.

[Table 1]

Table 1 provides some summary statistics. Accordingly, urbanization has
increased by about 14 percentage points (36 per cent), whereas human capi-
tal as well as GDP /capita have more than doubled (166 per cent respectively
122 per cent) during the 1960-90 period.? However as can be deduced from
the standard deviations, there are large variations in our sample. In particu-
lar, as can be expected, countries with low initial levels of urbanization (i.e.
less than 30 per cent), increased most (47 per cent), whereas intermediate
(between 30 and 60 per cent) and high (more than 60 per cent) urbanized
countries have seen their urbanization rates increase less (9 respectively 3
per cent).

A closer look at the data reveals that countries with high urbanization
rates are also those entailing high levels of human capital (see Fig.1). Relat-
ing both urbanization and human capital, we obtain correlation coefficients
between 0.66 and 0.70 according to the period. A result worth mention-
ing appears also when correlating human capital to present and past values
of urbanization. The same correlations have been computed by replacing
human capital levels by their variations (see Tables 2a and 2b).

[Table 2a)]

[Table 2b]

This very rough measure of the relation between our two variables of
interest hints to some non negligible comovement. If we consider our human
capital variable as a stock measure and its 5-year variation as a flow measure,
then it seems that past values of urbanization matter at least as much as
present values for the stock of human capital, whereas there is a time decay
effect when considering flows of human capital.

However, so far relations rather than functions have been presented,
and figures would also be consistent with results supporting the idea that
human capital accumulation induces forward looking agents to migrate to

?Remember that the urbanization rate is bounded between 0 and 1, contrary to the
other two variables which are open-ended.

3These results are all significant at 1 per cent. Similar results were obtained when
weighting by a measure of GDP/capita.



cities. Hence, in the next section, we impose a parametric structure on our
data to determine the contribution of cities in the development of human
capital.

3 Empirics

3.1 Specification

We are interested in determining the contributing factors of human capital
accumulation. An issue we are confronted with in running cross-country
regressions is country-specific heterogeneity. To address this issue, we in-
troduce fixed effects in our estimations, hence allowing for a different con-
stant per country, i.e., allowing omitted variables to have differential impacts
across different countries. Our basic specification is given by:

A (human capital),, = o+ (3 (human capital),, | +6 (urbanization),, ,
NTx1 NTx1 NTx1
+ (controls), , 1 v i + 1y + €t (1)
R N~~~

NTxK Kx1

where «, 8 and ¢ are scalars, p; and n, are country and period-specific effects
respectively, and €;; is an iid random term, verifying the following properties:

o? ifi=j
E (€t) =0, and E (ej1€55) = o? ift=s
0 otherwise

Although fixed effects results are reported in our results, the coefficients
are plagued by endogeneity as (human capital),, ; — (human capital), is
by construction correlated with €;; —€;. Following ‘Arellano and Bond (1991),
we thus wipe out fixed effects by first differencing specification (1) and then
instrumenting the RHS endogenous variables:

A (human capital),,—A (human capital)z-,F1 = (Xit—1 — Xis—2) p+(€t —€i-1)
(2)
The first RHS expression can be instrumented by X; ; o, which is highly
correlated with (Xj;—1 — Xj—2) but uncorrelated with (e;; — €;s—1) as long
as €;; are serially uncorrelated. For the following period, X;; 1 is a valid
instrument for (X;; — X;¢—1), but so is X;;_, and so forth for subsequent
periods. Hence typically for dynamic panels, one has a different number of



instruments for different periods, leading to an overidentification issue. The
literature suggests two ways out: either discard some instruments (Anderson
and Hsiao, 1981), leading to a loss of some information, or estimating the
overidentified system via GMM (Arellano and Bond, 1991), exploiting a
different number of instruments in each time period. The latter solution
has been adopted here. Estimations are run on differenced series and the
number of instruments are generally limited to two periods in order to avoid
overfitting biases. Except for time dummies, all explanatory variables are
instrumented.

3.2 Basic results

In what follows, we should stress that we are not interested in measuring
differences in returns to human capital in cities and in more remote areas
for example. The point here is to detect, whether the distribution of people,
and more particularly, their agglomeration in space is neutral or not in terms
of incentives to invest in human capital. Doing so, we avoid the problem of
choosing the optimal spatial unit

In the sequel, interpretations will be based on the two-step heteroskadas-
ticity consistent GMM estimates. Results for fixed effects are also provided
for the interested reader. The assumptions on no serial correlation in the
error term are tested and hold for all our estimations: there is significant
first order correlation and no evidence of second order serial correlation, thus
the disturbances are serially uncorrelated.

In the first and the fifth column of Table 3, basic specification results are
reproduced, where only the base period dependent variable as well as time
dummies have been added as RHS explanatory variables. In a growth type
interpretation, we can note that there is convergence between the average
levels of human capital. Actually, the bulk of the 30 least educated coun-
tries had an annual human capital growth rate of about 4.9 per cent between
1960 and 1990, whereas for the 30 most educated, this rate has been about
2.6 per cent. Moreover, GMM estimates point to slightly smaller speeds
of convergence. This is a common result when working with dynamic pan-
els. Whereas OLS levels estimates of § tend to be upward biased, Within
estimates are downward biased (Bond et al., 2001).> The introduction of

1 All estimations were run with DPD98 package for unbalanced panels and on STATA
7.0.

®This is exactly what we find here. GMM coefficients are in between the OLS and
Within 8. (8s for OLS estimations are given by 0.059***,0.001, —0.032 ** and —0.040""
for first, second, third and fourth columns respectively).



the urbanization variable accelerates the rate of convergence. In any case,
the presence of cities seems to favor human capital accumulation: coeffi-
cients are always positive and highly significant, and even more so when
accounting for possible endogeneity, supporting Glaeser and Maré (2001)’s
statement: “The evidence suggest that cities speed the accumulation of hu-
man capital” (p.316). This is true, even after controlling for general levels
of development, as is done in columns (3) and (7) respectively (4) and (8).
Including GDP /capita, life expectancy at birth and fertility, which should
account for the general level of development of countries, the coefficient of
urbanization, though decreasing, remains positive and highly significant.5
A five percentage point deviation of urbanization fosters a supplementary
five-year human capital acceleration of 0.07 and 0.085 per cent, according to
columns (7) respectively (8).
[Table 3]

3.3 Non-linear impact of urbanization

In Table 3, we have made the assumption that the marginal gains of urban-
ization are independent of the absolute levels of urbanization. Hence, this
amounts to stating that the United States, with a 75 per cent urbanization
rate in 1990, and Albania, with 37 per cent, do benefit in the same fashion
from a one percentage point increase in city dwellers, everything else being
constant. The fact that the possible number of contacts between pairs of per-
sons increases exponentially when urbanization increases points to the fact
that marginal gains from urbanization should actually be increasing. Least,
from an econometric point of view, the fact that the urbanization variable
is bounded below and above strongly suggests that in between these two
bounds, effects are non-linear.

In Table 4, we add a non-linear impact on the variable of interest, i.e.,
urbanization. Columns (1) and (4) of Table 4 are similar to columns (3) and
(7) of Table 3, except that we additionally test for the non-linear returns of
urbanization on human capital accumulation. Speeds of convergence tend
to remain stable. More interestingly however, results in columns (1) and
(4) depict a U-shaped relation between urbanization and human capital ac-
cumulation, hence increasing marginal impact of urbanization (Figure 2).
According to column (4) results, urbanization highlights a deterrent effect
on educational attainments for urbanization levels below 40 per cent.” In

%Other controls have been included (road density, telephone main lines per 1000 in-
habitants, trade relative to GDP), but left the results qualitatively unchanged.
“Note that this results should not be taken at face value. Changing the control variables



1960, about % of the countries were in this situation, and in 1990, still %
Hence this points to the existence of an under-urbanization trap. This idea
echoes with the idea originally developed by Harris and Todaro (1970) ac-
cording to which cities are too big from an optimal point of view. Of course,
our approach being macro rather than micro based, we cannot identify ur-
ban concentration issues, which is the prime issue in Harris and Todaro.
Nonetheless, urban migration seems to act counterproductively against ed-
ucational investments in the first stages of development.

[Table 4]

A further observation is the unbounded increasing effect urbanization has
on human capital (beyond the under-urbanization trap). The conclusions
to such a process lead to a dead end, where countries with urbanization
rates equal to 100 per cent have the highest human capital accumulation
rates. First, one has to note that this result is dictated by our particular
specification choice, i.e., introduce urbanization as a polynomial of degree 2.
Running again the same specification as in Table 4 column (4), with a degree
3 polynomial instead, the coefficient of (urbanization)® is negative and sta-
tistically significant (—2.916*). Hence, we have a maximum beyond which,
congestion effects eventually dominate positive knowledge externalities.

The idea above is that urbanization can favor human capital accumula-
tion, provided there is a significant level of human capital. Stated differently,
urbanization and human capital levels work hand in hand. To test for this
idea, in columns (2) and (3) respectively (5) and (6) of Table 4 we run ba-
sic specifications by adding the following interaction terms, measuring the
marginal impact of urbanization, according to the base period level of human
capital:

urbanization[6 + A\ihuman capitaly (3)

urbanizationy [ + Nyhuman capitaly, + Ny(human capitaly)?] — (4)

The ¢ remains always positive, thus urbanization per se is non neglige-
able. Of more interest are the results on the interaction terms: A\; and X}
are positive, supporting the idea that the marginal impact of urbanization
increases with the absolute level of educational attainments of a population.
The higher the average level of education, the higher the potential of ex-
ternalities and hence the larger the role of cities as means of diffusion of

induces slight changes in the urbanization coefficients, and hence, in the minimum of the
parabola. The important point is that additional city dwellers seem to deter human capital
accumulation for low levels of urbanization.



knowledge. This result is consistent with Glaeser (1994)’s claim that school-
ing has a very powerful effect on increasing schooling growth. However,
according to the sign of A, the marginal impact of urbanization decreases
with the level of human capital above a certain threshold level of education.
Note however that this level lies at about 4 years, which is by far above the
1990 value of average secondary and higher education in our sample and only
concerns countries in the upper 5 percentile of the distribution leaving room
for the remaining 95 percentiles to benefit from positive marginal impact of
urbanization to be fostered by the level of human capital.

3.4 Some further extensions

Results so far support the idea that urbanization is a catalyst to human
capital accumulation. People may benefit more from their human capital by
living in/ migrating to cities, and the higher their level of human capital,
the higher their benefits from being in cities. However these results were
obtained in a well-defined scheme: (i) a set of about 100 countries basically
chosen for their data availability; however, there are large differences among
countries in our data set; in particular, we mix up developed and devel-
oping countries (ii) moreover, urbanization is supposed to foster secondary
and higher education attainments both together; but we do not provide any
insights on alternative definitions of human capital; (iii) urbanization is hy-
pothesized to be the ideal ground of handshake interactions, but definitions
of urbanization may be quite different across countries, depending on the
definition of cities, and may actually only be a proxy for agglomeration of
people and economic activity, which may as well be proxied by population
density!

To partly tackle these issues, we present in Tables 5, 6 and 7 some exten-
sions of the estimations proposed in Tables 3 and 4. More particularly, three
sets of estimations are presented hereafter: estimations with three different
definitions of human capital are rerun: averages of secondary, higher and
total education (Section 3.4.1); rather than suppose that urbanization is the
best proxy for agglomeration of people, we replace our agglomeration vari-
able by a population density variable (Section 3.4.2); finally, estimations on
country groups are run, so as to ease the heterogeneity between countries,
and allow for different slope coefficients between country groups (Section
3.4.3).



3.4.1 Alternative definitions of human capital

In Tables 3 and 4, human capital has been defined as the average educational
attainments of the population aged 25 and more. Educational attainments
have been chosen as the secondary and higher years of education. Primary
education was excluded because in many countries, primary education is
compulsory. The age limit of 25 years is taken in order to account for the
working population and not the student population.

Columns (1) and (2) respectively (7) and (8) of Table 5 are based on
secondary education variables whereas columns (3) and (4) respectively (9)
and (10) are based on higher education variables, the aim being to disen-
tangle the aggregate effects of secondary and higher education described in
Tables 3 and 4. Finally, columns (5) and (6) respectively (11) and (12) of
Table 5 account for average years of total education (primary, secondary
and higher). The point is that, although in most developed countries, pri-
mary education has been compulsory for a long time, this is not the case in
many developing countries. Moreover, one has to take account of population
momentums: a person aged 60 may be living in a country where primary
education is compulsory but has not been so 50 years ago.

[Table 5]

Except for higher education (column (9)), coefficients highlight the ex-
pected signs, but are mostly statistically non significant at our chosen sig-
nificance level. Results in column (7) are in line with column (7) of Table
3, although the impact of urbanization is much weaker. The same holds
for column (8), but the minimum of the U-shaped curve is reached for a 49
per cent rate of urbanization (compared to 40 per cent above). As we have
mentioned before, these values have to be taken with caution: they support
the idea of an under-urbanization trap, though the threshold value is uncer-
tain.® For the higher education regressions in column (9), the coefficient of
urbanization has exactly the opposite sign as expected, although for column
(10), urbanization impacts positively on human capital accumulation for a
range of urbanization rates above 36 per cent.

Besides p-values above 0.1, coefficients are very low in absolute value for
columns (9) and (10), pointing hence to non significant results from a statis-
tical as well as economic perspective. This may stem from the fact that less
people reach higher education, thus their supplementary months/years of
higher education due to urbanization are diluted when computing averages.

SFurther support to this idea of under-urbanization trap is provided in Figure 3 in
the Appendix, where the evolution of urbanization and human capital is plotted for three
developing countries.
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Furthermore, it results that the marginal impact of urbanization on human
capital accumulation is much flatter for higher education than secondary ed-
ucation. Finally, columns (11) and (12) point to more cumbersome results:
marginal impact of urbanization are highest in this case. An explanation to
this may come from taking into account primary education, which may bias
our results.

3.4.2 Urbanization vs. population density

The claim of this paper is that prozimity of people favors absorption of
the external effects of human capital. Hence, densities of population rather
than urbanization may as well be a proxy for the proximity of people. The
more people per unit area, the smaller the average distance between each
member of the community. In other studies, there have been a certain
number of studies working with densities, the most prominent of which has
been Ciccone and Hall (1996).

In order to disentangle the differential effect of urbanization and pop-
ulation density to assess for their (dis)similarities, Table 6 reports results
where we have run specifications (7) and (4) of Table 3 respectively Table
4. The most striking result is that none of our variables of interest appear
to be statistically significant (and by far not as one can deduce from the
standard deviations in parenthesis). Second, columns (1)-(3) highlight the
expected signs, but column (4) refers to an inverted U-shaped curve. Two
interpretations are at hand, which may explain this lack of statistical signif-
icance in each specification and inconsistency across specifications: first, we
have used a very crude measure of density, including river, lac, mountains,
agricultural land in our area measure. As the presence of these natural
obstacles to population settlements have huge variances between countries,
this may discredit our results.” Second, if human capital externalities exist,
they may be very local in nature. This idea of close proximity is indeed
present in the urbanization variable, but less so in the population density
measure, partly due to the mentioned issue above here. A conclusion which
can be drawn from these results relates directly to the population distribu-
tion across space: an average measure of distribution of people across space
is not enough, its skewness is also very important when dealing with human
capital accumulation. A more straightforward way to acknowledge the fact
that urbanization entails more information than population density is to
recognize that urbanization variations capture variations in urban and total

9Note that the correlation coefficient between the population density and the urban-
ization variables is less than 0.3.

11



population variations, whereas population density changes eventually only
entail changes in total population, the areas of countries being fixed.
[Table 6]

3.4.3 Country groups

In the basic regressions, we have pooled all countries together in one re-
gression. Heterogeneity was accounted for, through country fixed effects.
Nonetheless, marginal impact of urbanization is forced to be identical across
countries, be it large or small countries, rich or developing countries, Asian
or Latin-American countries. The econometrics on cross-country studies
have been sharply criticized by Maddala (1999) for instance, who states
that “choosing the countries used in the panel study is as crucial as (if not
more than) the choice of the estimation method” (p.434).

Our aim in what follows is not to make a country-by-country analysis,
or make a full-fledged analysis on reasonable country groups. On a more
modest scale, we provide some results of our basic specification on high-
income and low-income countries (the country composition of every group
is detailed in the appendix). This approach is at best a tentative attempt
to account for the heterogeneity in our sample.

Interpretations of the results should be done with great caution, as sam-
ples are not very large, above all when it comes to run GMM estimations.
Except for column (8), signs of the variables of interest come out as ex-
pected, i.e., positive impact of urbanization on human capital accumula-
tion with a lower threshold below which urbanization has a deterrent effect.
This is true for fixed effect as well as for first-difference GMM estimators.
Furthermore, the urbanization estimators comes out to be statistically non-
significant three times out of twelve, each time in the quadratic regressions.
As the linear urbanization term rather than the quadratic one is not sig-
nificant two times out of three, this leads us to believe that a degree 2
polynomial is a quite poor approximation of the real-world non-linear effect
of urbanization. The minimum of the U-shaped curve of column (6) is about
25%, which is in line with what we have found for the whole sample.

Looking at the marginal impact of urbanization, one can recognize that
it is consistently higher for high income countries than for low income coun-
tries for the linear as well as for the quadratic case. A plausible reason
why this is so may come from the fact that our urbanization variable might
capture different realities when it comes to compare developed and develop-
ing countries. For instance, patterns of urbanization are very in developing
and developed countries are very different. Whereas urbanization rates are

12



roughly twice as high as urban concentration rates in high income countries,
they are almost identical in the low income ones. As shown in Henderson
(2003), the impact of primacy on GDP/capita growth is not neutral. The
same may be true for human capital accumulation, leading to the difference
we find in our results. But more importantly from a policy perspective is the
fact that the threshold effect only appears in the case of developing countries.
This may be one reason why urbanization in the developing world raises so
much concern (see for instance the World bank’s World Development Report
1999/2000)

A further consideration may be devoted to the primary aim of this sub-
section, namely to take account of heterogeneity among countries. One
possible proxy to determine whether this goal has somewhat been achieved
is to give a look at the speeds of convergence of the different groups. When
comparing the human capital coefficient of columns (7) and (8) of Table
7, with columns (7) of Table 3 and (4) of Table 4, we can indeed see that
the speeds of convergence have substantially increased for our high income
sub-sample. The reverse however holds for the least developing country
groups, pointing to large heterogeneity in this group. Further breakdowns
where operated on unreported results, separating for instance Latin Amer-
ican countries and Sub-Saharan African countries, and led to considerably
higher speeds of convergence (and hence, higher homogeneity across coun-
tries).!’ Essentially, results do support the role of cities as engines of human
capital accumulation, but at the cost of loss of statistical significance due to
too small sample sizes.

[Table 7]

3.5 Long-run effects

So far, we have supposed that urbanization impacts on human capital ac-
cumulation within a 5-year period delay. However, urbanization may have
persistent effects on human capital, be it only due to population momen-
tums in the age pyramid. Hence, our hypothesis may be too restrictive. To
check this potentially persistent effect of urbanization, we introduce further
lags of this variable in our regressions. Lags were restricted up to 3 in order
to maintain a reasonable sample size. Table 8 only reports results for the
variables of interest.

Interestingly, results mostly highlight the expected sign as above, how-
ever, only the first 5-year lag variables are statistically significant, pointing

0T hese results are available upon request.
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to a limited persistence of urbanization effect through time.
[Table 8]

4 Conclusion

This paper has empirically addressed the analysis of the link between ur-
banization and human capital accumulation, using a rich cross-country data
set. We have shown that even after controlling for the level of development
of countries, urbanization plays a non-negligeable role in speeding human
capital accumulation. Cities act as an ether, where barriers to knowledge
flows shrink. Closeness between people favors interactions, which may be at
the root of spillovers from human capital. In return, incentives to invest in
education are reinforced, leading hence to higher levels of education. The
sole fact of distributing unevenly population across space may hence act as
a catalyst to foster investment in human capital.

A further important feature noticed throughout the analysis is the exis-
tence of an under-urbanization trap, below which urbanization goes against
accumulation of human capital. A small excursion in the urban history may
enlighten this observation: after the Industrial Revolution, most European
cities were industry-cities. Besides benefiting from economies of scale due to
investment in physical capital, the aim of gathering workers in city plants
was to reduce cost of monitoring them, in opposition to Proto-industrial
periods, where labor force mainly worked at home. Obviously, this is a very
crude representation of the much more complex industrial city formation
and growth. The core idea, however is that cities did not entail high levels
of human capital. Most of the workers at that time were actually unskilled,
and more importantly, had no incentive to invest in education. This may
be at the root of the under-urbanization trap that has been highlighted,
especially for developing countries.

So why is it that contemporaneous urbanization is so closely associated
with human capital formation? The fact is that development dragged in
its wake more service-oriented activities, requiring higher levels of interac-
tions among people. In cities, manufacturing-based activities were pushed
at the outskirts and replaced by more service oriented and specialized activ-
ities, with, as a corollary, higher skill requirements. In short, during early
stages of development, educational and skill levels are very low in (indus-
trial) cities, and more important, there is no incentive to increase it. Only
more skill-oriented activities foster educational attainments in cities, and
hence human capital externalities. Cities make up a more fertile ground for
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skills to blossom, but only from a certain level of development upwards!

Furthermore, when running our regressions, we have implicitly supposed
that the link goes from urbanization to human capital accumulation, hence
setting a precise causal link. Though this may be a reasonable assumption,
the reverse causality could also be supported. This is for instance the case
in Stark and Wang (2002) where agents form expectations on their returns
to capital if they migrate. Hence, investing in human capital is a prior to
migration. Two remarks can be made at that point: first, this causality
problem is intimately linked to the endogeneity problem, and in our esti-
mations, we have corrected for endogeneity. Second, our setting is urban
versus rural area, in contrast to Stark and Wang who hypothesize migration
from poor countries to rich ones. In the present context, it would not be
reasonable to suppose that human capital investment in rural areas and sub-
sequent migration to cities for the simple reason that education can mostly
only be achieved in cities, at least for higher education! Thus, our causal
link is much less restrictive than one may a priori suppose.

Finally, possible directions for further research should disentangle the
effect of wrbanization versus urban concentration. Henderson (2003) has
shown that too much urban concentration deters growth. Does this result
hold for human capital accumulation too? Moreover, separating the effect
of urbanization and urban concentration would allow us to better tackle
the issue of developed (characterized by high levels of urbanization) versus
developing countries (characterized by high levels of urban primacy).
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5 Appendix

5.1 Tables
urbanization rates average education (years) GDP/capita (constant $, 1985)
1960 0.39 0.62 2477
1975 0.47 0.99 3985
1990 0.53 1.65 5490
Min 0.017 0.01 313
Max 1 6.22 20018
n° obs 770 771 716

Table 1: Summary statistics
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human capital

1960 1970 1980 1990
urbanization(t) 0.67 0.66 0.67 0.71
urbanization(t-5) 0.67 0.69 0.72
urbanization(t-10) 0.68 0.70 0.73
urbanization(t-15) 0.70 0.74

Table 2a: Correlation between urbanization and human capital
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human capital variation (5-year)

1960 1970 1980 1985
urbanization(t) 0.17 0.38 0.25 0.39
urbanization(t-5) 0.37 0.23 0.38
urbanization(t-10) 0.35 0.21 0.37
urbanization(t-15) 0.2 0.35

Table 2b: Correlation between urbanization and human capital variation

20



80T 80T 11T 11T 80T 80T 17T 17T SalIUNO0J#
L0S L0S 121%°] 121%°] G19 G19 699 699 suolljenlasqo#
JAZA0) 66T°0 [40)740] 1290 1591 (2)dv
»x99G'€-  xwVGL'E- 86V’ V-  xx[C6°E- 1591 (T)dVv
«»#/,G'GT  «VP'EC  x02°05  x99T€ salwwnp awi :1sal prepn
T €T  wCVIZ C'TTC  xbT'GS aouealiubis juiol :1s81 plem
26'LT Sv'6T §2'8¢ 69°'SC 1S91 UOIIeDIJ1IUBPLIBAC S uebies
ce0 620 ST €20 uiyim-_o
(6£T°0) (980°0)
xx6.9°0" xx69€°0- Avjied
(zg5°0) (ov¥0) (62£°0) (¥8€°0)
x096'0-  0V2'0- 2V LV T waVTO'T- Koueroadxa a1
(€80°0) (680°0) (950°0) (550°0)
»#xBTE'0  xxx907°0 »#x99T°0  xxxCCC°0 endes/dao
(195°0) (L1€°0) (¥02°0) (eL£°0) (62£°0) (v0€°0)
»x089'T xEB6E'T +xx8ELC »#x990'T  xx/96'0 +xxCT6°0 uolyeziueqin
(ev0'0) (920°0) (610°0) (¥00°0) (920°0) (5€0°0) (1£0°0) (2€0°0)
28TV 0~ xxxG9C°0- xxx9CC°0- xxx0€0°0- xxxT9V'0- xxx607°0- xxxTTE0- xxxTTE0- [endes uewny
(8) () 9) (S) ) (€) ) )

IO 99UaIa}Ip-1Siid

$109118 paxi4

0n

tion on human capital accumulat

1Z&

Impact of urbani

Table 3

21



80T 80T 80T 80T 80T 80T S9IIUNOJ#H
L0S 108 L0S ST9 ST9 ST9 suoljenlasqog#
ovy0 9ST'0 GGS'0 1581 (2)dv
x/GL'E  x0€L°€-  xGL6'E- 1581 (T)YV
PR RAVAS 16°0€ *xC6'8¢C salwwnp awil ;191 plem
8 T8¢ 6182 +['8G9T aoueoljiubis julol ;1581 plem
90°'0¢ 68'8T 12T uoleolyluaplano s,ueblies
Z€0 1€°0 2€0 ulynm-,4
(0€¥°0) (T¥5°0) (z08°0) (90%°0) (T0¥°0) (ET¥°0)
0L0°0 1220 *WLET #9560~ «xGST'T- x,T8°0- Koueloadxa ayl|
(£90°0) (¥80°0) (€60°0) (g50°0) (¥50°0) (¥50°0)
»x8LT°0 »«xT9E0 1220 #7610  xxxCTC°0 »xE6T°0 ended/das
(170°0) (ZT0'0)
+xTG0'0- wxxPP0°0- [lendes uewny),uolreziueqin
(TT°0) (¥T2°0) (¥sT°0) (STT°0)
»xE07°0 96T°0 #»x9/9°0  xxG0V'0 [eiided uewny,uoljeziueqin
(z88°0) (965°0)
QLS wGLLT o(uoneziueq.n)
(€9¥°0) (¥8¥°0) (LveT) (0oov°0) (82€°0) (529°0)
*NwN.O «»VCT'T «,*M@N.N- Hmv.o «%N@N.O x%mm@.._”- —._O_HmN_C.mD‘_3
(LvT°0) (T2T°0) (L¥0°0) (¥80°0) (¥80°0) (5€0°0)
*N@N.O. «,«.me.O- *«&.MMN.O. *«&.HHN.O. «&.*@N@.O- *«&.Nm._\.ou _GH_QGU CMEJL
(9) () (v) (€) () (1)

NN 99UBJa1J1p-1S1Id

$108}J8 paxi

ion

1zat

inear impact of urban

Non-1

Table 4

22



10T 10T 10T 10T 10T 10T 10T 10T 10T 10T 10T L0T Sallunoo#
267 261 809 808 20S 20S 665 665 ST9 ST9 609 609 SuoleAlasqo#
192'T 2zeT 908°0- 292°0- 5290 TT7°0 1591 (2)dv
wVBL Y- xl98V- TTEC- x062C  «IPSE  «0CV'€E- 1581 (T)YV
*x,2'G¢C »69'VE *xxG6°0C »#6LVE =67’ T¢C £70'ST salwwnp awil :1sal prem
«»9'€CT «»0'8LT +»9E'C8 6°97T +x6L°E6 +x,0'69 aoueoiubis julol :1s9) um\%
v.'8T 08'6T 16T €e'6T 90°LT GE'TC uolealynuaplano s,uebres
9e'0 Ge0 810 vT°0 1€°0 0€'0 ulim-;o
(681°2) (L0v'2) (921°0) (€L0°0) (528°0) (€29°0) (929°0) (865°0) (080°0) (5£0°0) (82£°0) (5v€°0)
6660 6S€°0 ¢T0°0 1,000 66G'T G950 9090 Y1€0- 6€0°0- «»06T°0-  xEVL'0-  xxEVE'T- Koueroadxa a)l|
(T6T°0) (091°0) (£10°0) (€10°0) (160°0) (180°0) (060°0) (060°0) (z10°0) (z10°0) (050°0) (050°0)
#7990 xxEV9'0 0200 x€20°0 #x00€'0  xxxGGC°0 | xxxG6C°0  %xx9CE'0 LT0°0 G200 w»x7LT'0  xx86T°0 endes/das
(e0z'e) (z81°0) (860°T) (¥96°0) (zeT°0) (ors'0)
0EEY €€0°0 »xC8T'E #xCSL'C *»xEV9°0 #xTL6'T [uoneziueqin)
(8£0°€) (¥91°2) (152°0) (eoT'0)  (595°T) (Lys0) (zoT'T) (5290 (SvT°0) (z80°0) (€19°0) (sve'0)
82¢'0- +£86°E 20°0- G90°'0- ««CPT'E- 6.7°0 L0 #»x9G98'T  x»xTEV'0- x8ST°0 +€80'T- +x081°0 uoleziueq.in
(190°0) (990°0) (0€0°0) (620°0)  (150°0) (9v0°0) (0v0°0) (0v0°0) (9€0°0) (¥€0°0) (L£0°0) (9€0°0)
+xx6EE°0- «xxGGE°0- «x0TT0 wx/ET'0 xx9TE0- +xxTGC°0- +xx0EG'0- +xxTTG0- +xx,92°0- £xx902°0- +xx6917°0- wxLVV7'0- _M:Qmo CGEDS
(1) (1) (o1) (6) (8) (02)] (9) (s) (¥) (e) (@ ()

uoleINpa [e10L

uolreanpa JaybiH

uoleoINpa Alepuodss

uoleINpa [e10L

uolreanpa JaybiH

uolreanpa Arepuodss

INWD 89UaJaljIp-1siid

S108448 paxi4

Various definitions of human capital

Table 5

23



80T 80T 80T 80T S9111UN0J#
109 109 GT9 GT9 SUOIeAIDSOOH
1100 [ ZAN0 1881 (2)dv
x«CGL € xxCL1 €~ 1891 (T)dv
70Z'6 GG6'6 salwwnp awi :1sal plem
6570, x0'90T aoueoyiubis juiol :1s81 prem
€9'v¢ 98¢ 1S8] uoneoIjiIuUspLIBAO s.uebies
620 620 ulyum-.o
(£92°0) (081°0) (v2€0) (v2€0)
*»#x,0C'T *»#x626°0 »xTLET- »x9LE'T- \AOCGHUQQXQ a9}l
(0gT°0) (T2T0) (£50°0) (£50°0)
PRYRAN +»E0E°0 +»#x9¢2°0 »x¥22°0 endes/dao
(962°0) (850°0)
60T 0- 850°0 (Aisuap uone|ndod)
(25€°1) (658°0) (C7A40) (960°0)
0TS0 8820 Tve0- T2T0 Alsuap uone|ndod
(5e0°0) (820°0) (5e0°0) (5e0°0)
P ANA O «xx0¥Z°0- «xx60%°0- xx/ 0¥ 0- _mH_Q.mo uewny
(v) (€) (@) (1)

ININD 29Ua1a}}1p-1Si1d

S1094J9 paxi4

tion vs population density

Urbaniza

Table 6

24



(200z AInC Ul se) 3WwodUul 3|pPpPIW 1I9MO|

pue 3WOIUI MO| SPN|OUI SBLIUNOI SWOIUI MO SBaIaUM Yueg PO ayl Ag pauyap se awodul s|ppiw Jaddn pue awoaul ybiy apnjaul saLuNod awodul ybiH :gN

(614 614 09 09 614 614 09 09 Sa111unooH
9T¢ 9T¢ 28¢ 28¢ 29¢ 29¢ e e SUOITeAIBSqOH#
856°0- 2e0'T- 000 0T¥'0 1591 (2)4v
x099°¢- +C69'C- »C19°€- *x869°€- 1591 (T)4Vv
%x1'88€ =8 TCh =V V9T «=G'LCV sslwwnp awi :1s81 pfep
+»920€ »VTTE *xL'8EL =»L'T6T aoueoljiubis julol :1s81 prem
Ge'ee 99°¢¢ 00°'€s V.S 1591 UOI1ed1}1IUdPLIBAD S, uebies
820 G20 G20 2co uym-,4
(125°0) (62€°0) (ToT°0) (¥0T°0°0) (6ST'T) (9rT'T) (otz'0) (002°0)
+xx66G°C- +x0ET'E- +xx88¢°0- +xxL19°0- 90S'T 7990 GEE'0 G/0°0 \ﬂU:mHUmﬂxm all|
(6£0°0) (¥90°0) (670°0) (610°0°0) (921°0) (621°0) (0v0°0) (Tv0°0)
800°0- *STT°0 #7600 «xGLT°0 | xTTEO »90€'0  xx6VT'0  xxC9T°0 endes;dao
(¥06°0) (e91°0) (tLe1) (6€5°0)
8€9°0 xxLE'C x1V8'E »x878'T NEochEmea
(658°0) (€220 (161°0) (sL1°0) (029°T) (8220 (587°0) (s82°0)
699'T »CT9T  xxxTOC'T-  xxxC86°0 egv'e- *xx,20°C S0€0- #xGG90'T uoneziueqIn
(2100 (s10°0) (670°0) (1€0°0) (050°0) (6v0°0) (sv0°0) (ev0°0)
wlVG0"  x€LG°0"  xx66Z'0"  4sB8T0- | wuVTV'0-  xxxllE'0-  xxa8LZ'0-  xxxlTT0- jendes uewny
(8) () (9 () (2] (e) (2 ™
Sa113unod S9143UN02 Sa113uno0d S9143UN02
awooul ybiH awooul Mo awooul ybiH awooul Mo

NIND 9dualajjip-1sii4

$109)0 paxi4

Country Groups

Table 7

25



80T 80T 11T 11T SalIUN0Jd#

TT¢ 1T¢ cee cee SuolreAIasqof
(628°T) (5192)
+220°€- 626°0- €)_(uoneziueq.n)
(zge2) (zeLe)

82z’ 2202 @_(uoeziueqin)
(Tv6°2) (G6T)

GET'Z 90€'T- @) _(uoneziueq.n)
(6v0°2) (z60°€) o

#xBTT'9 STLY Y_(uoiyeziuequn)

(zeL'1) (z1T'7) (0£9°2) (921'7)

8.€'T 8190 680'C  «0S9'C €&uopeziueqin
(9eg2) (892'1) (ov6°€) (¥69'T)

2210 ¥69'T €8T'¢- 9vS'T- @Yuoneziueqin
(61£°2) (622'T) (62€7) (€88'T)

g9g°T- 82€0 666'T 968'T Duoneziueqin
(ssv7'T) (00T'7) (590°€) (9T2'7)

05TV~ 1920 ¥€L'0-  x290°C Wuolreziueqin
() (€) @ (1)
A1'A k)

90UaIaIP-1S114

$109)J9 paxi4

ion

1zat

Persistence of the impact of urban

Table 8

26



5.2 Figures
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Figure 1: Urbanization vs. log(Human Capital)
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Figure 3: U-shaped relation between urbanization and human capital for
some developing countries
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5.3 Data sources

Human capital

Secondary education: Average years of secondary schooling in the total
population aged 25 and over, Barro-Lee. Census and survey figures primarily
from UNESCO Statistical Yearbooks and UN Demographic Yearbooks fill
two fifths of the observations. The remaining values are estimated using
UNESCO school enrollment data and a perpetual inventory method. The
data are not adjusted for quality of education or length of school day or
year.

Higher education: Average years of higher schooling in the total pop-
ulation aged 25 and over, Barro-Lee. Census and survey figures primarily
from UNESCO Statistical Yearbooks and UN Demographic Yearbooks fill
two fifths of the observations. The remaining values are estimated using
UNESCO school enrollment data and a perpetual inventory method. The
data are not adjusted for quality of education or length of school day or
year.

Total education: Average schooling years in the total population aged
25 and over, Barro-Lee. Census and survey figures primarily from UNESCO
Statistical Yearbooks and UN Demographic Yearbooks fill two fifths of the
observations. The remaining values are estimated using UNESCO school en-
rollment data and a perpetual inventory method. The data are not adjusted
for quality of education or length of school day or year.

Urbanization This variable is the ratio of the total urban population
variable and the total population variable.

National urban population: UN World Urbanization Prospects Table
A.3 Urban population. Values for Czechoslovakia, Yugoslavia and USSR
are summed over former constituent republics. Values for West Germany
are calculated using the World Bank WDI urban per cent of the Penn5.6
population figure.

National population: UN World Urbanization Prospects Table A.5 To-
tal population. Values for West Germany, Czechoslovakia, Yugoslavia and
USSR are taken from the Penn World tables 5.6 (1995 are missing observa-
tions).

GDP /capita log of real GDP per capita in constant dollars, chain index,
expressed in international prices, base year 1985. Penn World Tables Mark
5.6. 1995 values are estimated using World Bank WDI yearly real GDP
growth figures on 1990 rgdpcPN values.
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Life expectancy log of life expectancy at birth in years, five year average
from base year (e.g. average over 80-84). Czechoslovakia, Yugoslavia and
USSR are averages over the constituent republics weighted by population
share. The values for united Germany are substituted for West Germany.
World Bank WDI.

Fertility log of total fertility rate, births per woman, five year average
from base year (e.g. average over 80-84). Czechoslovakia, Yugoslavia and
USSR are averages over the constituent republics weighted by population
share. The values for united Germany are substituted for West Germany.
World Bank WDI.

Population density Ratio of total population as defined above and area,
defined as the land area in square kilometers, World Bank WDI. Values for
West Germany, Czechoslovakia, Yugoslavia and USSR are taken from the
Columbia Encyclopedia.

5.4 Groups of countries!!

High and Higher Middle Income Countries Argentina, Aus-
tralia, Austria, Bahrain, Barbados, Belgium, Botswana, Brazil, Canada,
Chile, Costa Rica, Cyprus, Czechoslovakia, Denmark, Finland, France, West
Germany, Greece, Hong Kong, Hungary, Iceland, Ireland, Israel, Italy, Japan,
South Korea, Kuwait, Malaysia, Malta, Mauritius, Mexico, Netherlands,
New Zealand, Norway, Panama, Poland, Portugal, Singapore, Spain, Swe-
den, Switzerland, Trinidad and Tobago, United Kingdom, United States of
America, Uruguay, Venezuela.

Low and Lower Middle Income Countries Algeria, Bangladesh,
Benin, Bolivia, Bulgaria, Cameroon, Central Africa, China, Colombia, Congo,
Dominican Republic, Ecuador, Egypt, El Salvador, Fiji Islands, Gambia,
Ghana, Guatemala, Guyana, Haiti, Honduras, India, Indonesia, Iran, Iraq,
Jamaica, Jordan, Kenya, Lesotho, Liberia, Malawi, Mali, Mozambique,
Myanmar, Nepal, Nicaragua, Niger, Pakistan, Papua New Guinea, Paraguay,
Peru, Philippines, Romania, Rwanda, Senegal, Sierra Leone, South Africa,
Sri Lanka, Sudan, Swaziland, Syria, Thailand, Togo, Tunisia, Turkey, USSR,
Uganda, Yugoslavia, Zambia, Zimbabwe.

1 This grouping has been made according to the World Bank definition GNI per capita.
The groups are: low income and lower middle income: <$2,975 per year; high income and
upper middle income: >$2,976 per year.
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