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SPATIAL INEQUALITY, MIGRATION,
AND Economic GRowTH IN CHILE!
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Between 1975 and 2000, annual per-capita GDP in Chile grew at 5%. Yet,
regionsdid not benefit equally: poverty declined significantlyinall regions but
regional income inequality remained stagnant. We found that convergence in
per-capita income and productivity levels is too slow to become a significant
forcein equalizing regional income. Lack of convergence is mostly associated
with low levels of internal migration. This, in turn, is found to be largely the
result of government policies, in particular, public housing. Theefficient targeting
of subsidies coupled with the prohibition to sell houses, tied families to their
geographical location, inhibiting migration.
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1. INTRODUCTION

Inthepast twenty years Chile has pursued an aggressive strategy of market
liberalization, trade opening, and other structural transformations. Two decades
after the start of reforms, there is consensus that the subsequent period of high
and sustai ned growth wasthedirect outcomeof those policies(Gallego and L oayza,
2002; Morandé and Vergara, 1997). At the same time, there is consensus that
growth has not benefitted regions —and their populations— equally: although
poverty levelsdiminishedinall regions, regional incomeinequality did not decline
and welfare differential s showed high persistence.
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Mexico, November 1-3, 2002. Comments by Rodrigo Fuentes, Xiaobo Zhang, participantsin
seminars at the Universidad Alberto Hurtado, LAMES 2004 and Central Bank of Chile, and an
anonymous referee are gratefully acknowledged.
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In this paper we explore the reasons for this uneven regional pace and its
impact on the spatial dimensions of income inequality. We document that per-
capitaincomeand productivity levelseither do not seemto be converging towards
a common long-run level or the speed of convergence is too slow to become a
significant force in equalizing regional income. The main hypothesis of this paper
isthat lack of convergencein Chile seemsto belargely associated with low levels
of regional migration and that this phenomenon may betheresult, to alarge extent,
of some government social policies. In particular, when policies are effectively
targeted —as is the case of the housing policies that we study—, they can tie
familiesto their geographical location, inhibiting migration.

This paper first exploreswhether regionswould converge, inthelong run,
to acommon level of per-capitaincome, what is the rate of convergence, and if
there are initial conditions that could influence steady-state income levels. The
second part of the paper focuses on the fact that lack of convergence of regional
incomeinthe Chilean economy islargely associated with low level sof interregional
migration. We document that migration has become increasingly less significant
asan equalizing forcefor regional disparities. We provide evidencethat thisisnot
amarket-driven result. Thisobservation leads usto focus on therolethat policies
may play inslowing convergenceinincomelevelsbetween regions. We concentrate
on public housing subsidies that have sufficient power to affect in a systematic
way interregional migration, per capita income growth, and the speed of
convergence.

2. Economic GROWTH AND SPATIAL INEQUALITY

The last decades have certainly been the most successful period of
economic growthin Chilesincethe Big Depression of the 1930s. Between 1975 and
2000, theeconomy grew at an averagerate of 5.2% and real per-capitaGDPincreased
by 125%, reaching US$ 4,500. This vigorous expansion in production was
accompanied by declining levels of unemployment, rising real wages, decreasing
inflation, and a progressively buoyant external situation.!

The engine of this spectacular transformation of the Chilean economy has
undoubtedly been thereform program initiated inthemid 1970s2 Themainreasons
for theradical transformation brought about by the reformswasthe clear failure of

1Concomitant demographic changes in this period include a marked reduction in the rate of
growth of the population (from 2.0% to 1.2% per year), an increasein life expectancy (to 76
years), and widespread improvements in the standard of living (Anriquez et al., 1998).

2The Chilean economic transformation has been extensively documented (see for example
Edwards and Cox-Edwards, 1987 and Bosworth, Dornbusch, and Labén, 1994). Initial reforms
included market deregulation, trade liberalization and exchange rate unification, the elimination
of most non-tariff barriers, and fiscal balance. A second round of reformsincluded the privatization
of public enterprises, deregulation of labor markets, social security reform, and partial
transferring of health and public education responsibilities from the ministries to the county
levels or the private sector.
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the import-substitution, state-led strategy in providing the basis for sustained
growth and, in particular, for improving welfare. The abandonment of the most
conservativeimport-substitution regimein Latin Americatransformed Chileintoa
dynamic, export-oriented economy and aleading exampl e of thewidespread benefits
of market deregulation and competition.

Although the benefits of reforms were substantial, they had a disparate
impact on the regions and, more importantly, on different segments of the
population. First, growth was not a smooth process. While on average per capita
GDPgrew at 5.2% between 1975 and 2000, the growth rate of the second half of the
period was much higher and less volatile than in the first half. Second, economic
sectors contributed in different proportion to overall growth. While fishing,
transportation, and telecommunications expanded significantly (11.7% and 6.6%
per year on average), industry and the agricultural sector have been lessdynamic
(both sectorsgrew lessthan 4.5% per year). Theasymmetrical expansionin sectoral
activity, in turn, had a contrasting impact on regional GDP growth since thereis
substantial heterogeneity in regional economic structures: in some regions® —as
in the north of the country (regions | to 1V)— expansion in mining activities
contributed between one third and two thirds of total regional GDP growth in the
1975-2000 period, while in the south (regions VI, VII and X) agriculture was the
leading economic activity. The Metropolitan Region of Santiago (RM) concentrates
around 50% of total GDP and its sectoral composition is largely dominated by
industry and services.

This uneven path of regional development also had important effects on
regional inequality and poverty. Asshownin Table 1, between 1987 and 2000, total
poverty reduced from 38% to around 20%, while indigence declined from 13% to
6%.* This substantial reduction in poverty levels, however, has not been
accompanied by asimilar declineininequality asindicated by stagnant Gini indices
at the country level.

Among regions, nevertheless, poverty and income inequality evolved in
dissimilar ways. Asexpected, inall regionspoverty levelsdeclined markedly (except
in region XI), but some regions benefitted the most (e.g., II, VI, VIII and the
Metropolitan Region of Santiago), while othersimproved less substantially (e.g.,
I and I11). Within-region income inequality (measured by Gini indices) remained
virtually stagnant in several regions (e.g., IV and RM), improved notoriously in
regions |11 and VII, while it worsened clearly inregion V1.

The decline in poverty has been clearly associated with the period of
sustai ned economic growth observed in the 1990s by several authors(e.g., Beyer,
1997 and World Bank, 2002). However, socia policies were also instrumental in

3For amap of Chilean regions see Appendix Figure 1.

4Consistent poverty measures are available only since 1987. Income inequality is measured
using the total labor income at the household level, i.e., excluding income from non-labor
sources and government transfers.
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reducing poverty by an efficient targeting of transfers in the form of housing,
education, and health, aswell as by direct monetary support for indigent families.

TABLE 1
INCOME, POVERTY, AND INEQUALITY IN THE REGIONS OF CHILE
1987 2000
Regions Per capita Poverty Income Per capita Poverty Income
GDP incidence  inequaity GDP incidence  inequdity

(Tho $1986) (%) (Gini index)  (Tho $1986) (%) (Gini index)

| 369 36.1 55 691 20.9 49
1l 555 341 53 1225 109 48
11 262 34.7 55 611 236 44
\ 172 44.2 54 370 25.2 50
\% 238 359 55 334 19.2 48
RM 291 338 57 517 14.3 55
\! 294 40.7 52 429 10.9 56
VII 171 41.6 61 335 16.1 48
Vil 218 51.9 58 299 20.6 4
IX 109 51.3 60 195 25.3 57
X 149 475 61 286 27.1 58
Xl 242 231 52 379 32.7 49
XIl 777 214 54 884 24.7 52
Country

Average 257 380 58 451 20.6 55

Note: Poverty is measured as the percentage of families below the poverty line.
Source: Own elaboration on the basis of CASEN surveys and data from Central Bank of Chile.

Thehigh heterogeneity inregional incomeinequality, to some extent could
betheresult of uneven GDP growth at the sectoral level. For example, inregionsl,
Il and 1V mining expanded at animpressiveratein the 1990sand, givenitssharein
regional GDP, this most likely led to generalized welfare gains for workers. This
claimis, nevertheless, incapabl e of explaining why inequality declined markedly in
other regions where mining is non existent (e.g., regions VIl or V). Simplistic
explanations tend to overlook important aspects such labor market conditions or
government policies, which we discuss below.

One has to be careful, nevertheless, not to equate the evolution and
dispersion of per-capita GDP and that of household income. While the former
correspondsto created value added, thelatter refersonly to the portion accrued to
workers. Both are certainly related inthelong run, but they may differ notoriously
in the short run. Hence, the connection between growth and income inequality
requires the more elaborated treatment we provide next.
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3. SpaTiaL INEQUALITY AND CONVERGENCE IN REGIONAL INCOME

Thedynamic evolution of regional GDPin Chilecallsfor an analysis of the
eventual convergenceof per-capitaGDPlevelstolongrun (or steady state) levels.
Economic theory provides a wealth of models suggesting that average labor-
productivity levelsamong different countries—usually proxied by per-capitaGDP
inempirical studies—shouldtend to convergeinthelong run. Fromthe pioneering
work of Solow (1956) and Swan (1956) on exogenous growth to the more elaborate
models of endogenous growth of Lucas (1988) and Romer (1986), economists
predict that, absent rigidities, rational agents would arbitrage out disparities and,
consequently, economies should tend to converge. Regions further apart from
their steady-state should grow faster than the rest. If, as assumed in exogenous
growth models, all regions share the underlying factors determining individuals’
and firms' optimal choices (such astechnology, preferences, and institutional set-
up) and only differ in terms of their initial capital stock per unit of labor, then the
predictioniseven stronger: steady state per capita GDP will bethe samefor every
region and then poorer regionswill grow faster to catch-up withrrichones. Thisis
called “ absolute convergence’.

New classical models, on the other hand, predict* conditional convergence”,
that is the convergence of each region to its own steady-state in terms of per
capitaGDP and product (Romer, 1986; L ucas, 1988). Each region’ s steady-state will
then depend oninitial conditionsand other idiosyncratic variables(e.g., endowment
of natural resourcesor location). Applied work suggeststhat convergenceamong
different countries cannot be dismissed as an explanation of long-run growth
rates, but also indicates that numerous elements condition actual growth and the
speed of convergence. Theseincludeidiosyncratic elements(e.g., institutions) as
well as government policies>

At the regional level, arbitrage of business opportunities and income
differentials should operate faster and more efficiently that among countries, as
one expectswithin-country rigiditiesto beless stringent than international barriers
to capital flows, technology transfer and migration. In such case, the rate of
convergence in regional income and productivity levels should also be higher.
Perhaps dueto lack of data, the study of regional income convergencetendsto be
displaced by the analysis of labor market flows and migration (see Greenwood
(1997) for developed economiesand L ucas (1997) for developing economies). This
suggeststhat, ex ante, economists expect migration to be an important forceinthe
convergence of per-capita income levels. The evidence, however, does not
necessarily support that notion; in particular, Aroca and Hewings (2002) provide
evidence that migration flows in Chile may not be a significant equating force as
they tend to cluster around the capital, Santiago. Only recently, the spacial location
of economic activity became to be seen as an important determinant of economic
activity and productivity although mainly at the city or global, but not regional,
level (Fujitaet al., 1999 and Lucas, 2001).

5See Loayza and Soto (2002) for a summary of the main empirical findings in the literature.
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We explore the path of growth and convergence of Chilean regions under
the plausible assumption that they share similar preferences, social and political
institutions and technological parameters. As mentioned, per-capita GDP is the
variable commonly used in growth studies, but since our goal is to study the
relationship between economic growth and inequality, it seems reasonable to
include also avariable more closely rel ated to theincomes of theworking forceand
labor market conditions, such as average labor productivity.6 On average, labor
productivity expanded at around 2.1% per year in Chile in the 1975-2000 period,
but in several regionsthe increase was much higher (e.g., over 4% inregion|, I,
VIl and X), while in others productivity expanded very little (e.g., 0.6% in region
VIII). Consequently, labor productivity also shows an important degree of
heterogeneity at the regional level.”

31 Long Run Regional Convergence

A first look at the evidencefor Chile, asreflected in Figure 1, indicatesthat
the stronger hypothesis of absol ute convergence haslittle chanceto be supported
by the data in 1976-2000 period. The association between the average rate of
growth of per capita GDP and productivity levels for the thirteen administrative
regions and their initial levels seemsto be fuzzy.

FIGURE 1
Average per capita GDP growth Average labor productivity growth
in 1975-2000 and initial in 1975-2000 and initial
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8Household income cannot be used for long run growth analysis, sinceit is only available since
1987 and for selected years.

“Navarro and Soto (2002) obtain plant-level evidence that productivity growth in Chile was
largely due to resource relocation in the 1979-86 period, while in the 1987-1998 period it
mostly reflected technology advances. In the former period, it would be reasonable to observe
increasing value added without substantial increases in average productivity, as the economy
relocates resources from inefficient uses to more efficient applications. Once relocation is
completed, value added increases are largely associated with higher labor productivity.
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A formal econometric test of absolute convergence —in the spirit of Barro
and Sala-i-Martin, 1995—isbound to be uninformative sincethe sampleistoo small
(13 regions) to provide robust results. Simple correlations, neverthel ess, suggest
that thereisno evidence of absolute convergencein per capita GDP at regional or
in average productivity levels (see Appendix Table 1). When excluding mining
from GDP, correlations for both per-capita GDP and average labor productivity
levels are much higher. The main reason to subtract value-added in mining from
GDPisthat most of the investment was made either by the central government or
by foreign firms, so that the rent of natural resourcesis not clearly allocated to
local factors. Although the correlationisstatistically significant, itsmagnitudisis
very small, equivalent to non-convergence for all practical purposes.

Cross section analysisislimited by the small number of regionsin Chile. In
addition, important information is eliminated when working with time averages. In
particular, the within-period variation of growth and its determinants. A useful
alternativeisto study conditional convergenceusing apanel conformed by creating
five non-overlapping sub-samples of 5-year each, covering the entire period 1975
to 2000. Moreover, other papers have documented that conditional convergence
modelsmay be abetter representation of theregional growth datain Chile (Morandé
et al., 1997; Fuentes, 1997; and Aroca and Bosch, 2000). Initial conditions reflect
what the neoclassical theory calls* tastes, environmental, andinstitutional set-up”,
which can be proxied by measurable welfare and policy indicators. In this context
itisimportant to control for transient shocksthat may affect growth rates. Following
Loayza and Soto (2002) we include unemployment as a proxy for the business
cycle. Wecontrol for two space-rel ated variabl es; the distance between eachregion
and the capital of the country (Santiago) and their geographical area.2 These
variables operate, in practice, as fixed effects. In addition to standard per capita
GDP and productivity, we compute similar measures excluding value added in
mining.

We use the following generic econometric model:

D)  Yi-yi,=ayl +bZ +I ¢ +mi +n}

where y't isthelog of per-capitaQDPin regioni at timet (thustheleft hand side of
equation (1) isthegrowthrate), z istheset of conditioning variables,b andpare
time and space fixed effects, and n| is a white noise innovation. Evidence of
convergence obtains whenever parameter a is negative.

Wepresent theresultsin Table 2. It can be seen that these estimates show
the expected negative sign for conditional convergence and that speed of
convergence ranges between 3.3% and 4.8% on an annual basis (except for the
last columnwhichisinsignificant). These estimatesindicate ahalf lifeof around 20
years while a 1% to 2% rate —as usually obtained in cross-section analysis—

8Chilelendsitself nicely to the use of distance asaproxy of transportation costs, sinceit islong
and very narrow, so that regions are located alongside from north to south. Santiago, in the RM
region, is approximately at the geographical center of the country.
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suggests a half-life of around 70 years. Obtaining faster adjustment in panel-data
modelsiscustomary —as discussed in L oayzaand Soto (2002)— and these estimates
are consistent with those of Aroca and Bosch (2000). The higher rates of
convergence are explained by the ability of dynamic modelsto incorporate in the
convergence processtoward steady state, the actual changesinthe steady states
themselves. In this sense, the convergence parameters measure changesin output
growth morethan speed of convergence properly considered. A second interesting
result is the role of unemployment as a control for cyclical shocks: a negative
parameter indicatesthat regionsinthelower part of their activity cycle (recession)
tend to grow faster than thoseinbooms. Third, theresults on thetwo geographical
variables (size and distanceto the center, Santiago) areinteresting. Distanceto the
center is not significant, suggesting that transportation costs and connectivity
may be unimportant (adding a quadratic term does not improve theresults). Area,
ontheother hand, isnot significant when GDP and productivity measures exclude
mining, indicating that most likely the significance observed for geographical size
in other studiesis spurious. Thiswould result because the share of miningin GDP
is substantial higher in the largest regions (11, 111 and XII). Finally, initial human
capital levels seem to play also an important role.

In summary, convergence if it exists is quite slow. Moreover, when
discussing growth regressions we ought to separate between the analysis of the
time needed to reduce differences in per-capita GDP between regions (that is
better represented by cross-section analysis) from the dynamics of per capitaGDP
growth more properly, which are better described by the dynamic model.

TABLE 2
TESTS OF CONDITIONAL CONVERGENCE IN CHILE, 1975-2000
(Panel data: 5-year averages of 13 regions)

Including mining in GDP  Excluding mining from GDP

Per capita Labor Per capita Labor
GDP productivity GDP productivity
Constant -0.56 -0.52 -0.13 -0.35
(-4.36) (-5.18) (-0.87) (2.20)
Initial per capita GDP -0.033 - -0.048 -
(-5.82) (-6.99)
Initial productivity - -0.033 - -0.007
per worker (-4.84) (-0.88)
Unemployment rate -0.23 -0.17 -0.38 -0.24
(-3.18) (-1.87) (-4.79) (2.65)
School achievement 0.32 0.28 0.27 0.12
(7.69) (5.51) (5.94) (2.61)
Geographical area 0.03 0.03 0.001 0.02
(2.71) (2.54) (0.03) (1.92)
Distance to center -0.019 -0.022 0.0001 -0.002
(-1.68) (-1.14) (0.44) (-1.38)
Rz 0.68 0.56 0.64 0.42

Source: Own calculations using data from Central Bank of Chile and INE.
Note: t-statistics in parenthesis.
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32. TheRoleof Migration in Regiona Growth

Historically, economists have given an important role to migration when
discussing the determinants of economic growth or when estimating convergence
modelsin integrated geographical areas such asthe US or Europe. Labor mobility
acts in a similar way as capital, speeding up convergence in regional incomes
toward their steady-state position. Workers tend to move from regions of low
wages or other unfavorabl e conditionsto those with higher wages or more favora-
ble economic conditions. Since higher wagesin the recipient region are the result
of higher per-capita capital, labor mobility implies that the speed of capital
accumulationintherecipient region declinesand that of the originregionincreases,
bringing about convergence. Empirical evidencethat migration affectsconvergence
isdocumented for the 50 states of the US by Barro and Sala-i-Martin (1991) and, to
alesser extent, for 118 European regions by Canovaand Marcet (1995). Weextend
our previous analysisto include migration.

Regional migration in Chile is rather low for international standards, in
particular when one considers that the country is small, population is very
homogeneous, and urbanization levelsquite high (by 2000, urbanization wasaround
85%, comparable to European countries). On average, in the 1965-2000 period
around 0.6 percent of the popul ation moved between regions every year. Because
the benchmark for assessing relative mobility is difficult to establish, we provide
estimates of regional migration for several devel oped and devel oping countriesin
Table3. Thesefigures should betaken with caution asthey are negatively affected
by the size (and positively affected by the number) of regions. We can see that
migration ratesin Chile—asin other Latin American economies— are substantially
lower than those in devel oped economies, with the only exception of Spain.

In the Chilean case, only one paper by Aroca and Hewings (2002) has
discussed the effect of migration on regional growth, finding that the evidence of
very slow convergence maintains and that migration is an important determinant
of regional growth® That paper, however, has data limitations and do not test
policies. We undertake an econometric test of this effect by extending our
convergence model to include net migration flows (Mt), defined as the net inflow
or outflow of population as share of the total population in each region. The
extended model is

@  vi-yl =ayl +bZA +gM{+l+ni+n}

9A previous paper by Coeymans (1982) discusses rural-urban migration based on the 1970
Census. Theresultsareinvalid due pre-test biases arising from censoring the sample of regions.
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TABLE3

INTER-REGIONAL ANNUAL MIGRATION RATES
AND OTHER DEMOGRAPHIC INDICATORS

Country Urbanization = Number of Average Annual
levels regions regional migration rate
(%) population (%)
(thousands)
USA (1990s) 75.0 48 5,000 6.6
Australia (1986-91) 86.0 8 1,100 25
UK (1981-91) 89.0 12 5,000 31
Spain (1988-98) 79.0 17 2,300 1.6
Argentina (1975-80) 85.0 24 1,100 1.2
Uruguay (1991-96) 89.2 19 145 1.3
Costa Rica (1979-84) 45.0 6 350 1.0
Chile (1965-70) 75.0 13 680 0.7
Chile (1977-82) 811 13 850 0.6
Chile (1987-92) 82.8 13 1,000 0.8
Chile (1997-02) 85.0 13 1,170 0.6

Source: CELADE for Latin American Economies, Cameron and Muellbauer (1998) for the UK,
Greenwood (1997) for the US, Australialndustry Commission (1993) for Australiaand Lindley

et al. (2002) for Spain.

TABLE 4
TESTS OF CONDITIONAL CONVERGENCE IN CHILE
1977-1997
Per capita GDP Per capita GDP
excluding mining

Constant -0.018 -0.06

(-0.71) (-3.28)

Initial per capita GDP -0.013 -0.018

(391 (6.80)

Unemployment rate -0.036 0.043

(-1.10) (1.66)

School achievement -0.008 -0.005

(-1.74) (-1.84)

Net migration rate 0.011 -0.09

(1.06) (-1.349)

R? 0.024 0.085

Source: Own calculations using data from Central Bank of Chile and INE.

Note: t-statistics in parenthesis.

Themodel was estimated using two non-overlapping samples (1977-87 and
1987-1997) asdataavail ability on migration precludesusfrom using alonger period
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or higher frequency data. Migration rates were calculated for the periods
1977-1982 and 1987-1992 and then extrapolated to cover each decade. While this
choice might bias somewhat the results, the alternative of running two 5-year
samples to infer the convergence properties of per capita GDP or productivity
provedto beinferior. Weinstrument theinitial condition sincethereisevidence of
high colinearity with net migration rates (as one should expect). Colinearity with
unemployment islow.

When comparing theseresultsto thosein Table 2, two significant elements
appear. First, the size of the coefficientsreduce significantly, being closer to those
found for other economies by Barro and Sala-i-Martin (1995). Second, it can be
seen that net migration flows are not significant in affecting growth rates. This
result is consistent with the above mentioned feature of low migration aswell as
with our observation that migration hasnot been an equalizing forcein the economy
of Chilean regionsin the last two decades.

4, SpatiAL INEQUITY, MIGRATION, AND THE RoLE oF Housing PoLicies

The main hypothesis of this paper is that lack of convergence in Chile
seems to be largely associated with low levels of regional migration and that this
phenomenon may betheresult to alarge extent of housing policies. In section 4.1
we present astylized model of migration astheresult of potential migrantscomparing
their actual living standardsin one region with expected levelsin other regions. In
section 4.2 we document that migration has become increasingly less significant
asan equalizing force for regional disparities. We also provide evidence that this
isnot amarket-driven result. Thisobservation |eadsusin section 4.3 to concentrate
ontherolethat policiesmight have played in slowing convergence between regions
in income and poverty levels. Certainly, idiosyncratic elements may affect the
speed of convergence. Nevertheless, we think that public housing policies have
sufficient power to affect in a systematic way interregional migration, per capita
income growth, poverty, and the speed of convergence towards long run
equilibrium.

41. A Model of Migration
Following Arocaand Hewings (2002), we set up asimple model to analyze

the decision of families to migrate. Assume that an individual ranks preferences
according to the generic utility function:

©) MaXXj,TjU(Xj,TjaijHj)
subject to the budget constraint 1; +RBy H 3 BXj+F Tj, where X is a

composite good other than transportation, T isthe transportation cost, Zisthe set
of other characteristics of theregion that are taken into account by theworker and
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H are the services provided by housing. | istheincome of the worker and P, and
P, arethe prices of goods and transportation respectively. On the other hand, P,
istherental price of housing which is positive for the owner and negative for the
leasee.

Theindirect utility function of aworker considering to migrate fromregion
i toregion jis:

@V :V(R('PT* I.Zj Hj ) +e

Assuming that prices of goods are the same everywhere, thiswill not be a
variablethat affectstheworker’ smigration decision.!® Therefore, theworker com-
pares the utility that he/she can derive from each possible destination region
(including the origin region) and choosestheregion that yieldsthe highest utility.
This utility maximizing process is customarily cast as a random utility process
subject to astochastic error which, if assumed to have ageneralized extreme value
distribution??, resultsin thefollowing specification for the probability of aworker
moving from region i to regionj as:

eVl
©) RJ X
a el
j=1

where K isthe number of regionsin the country (including the origin).

Since only aggregate data is available, some additional assumptions are
necessary to derive an estimabl e equation with aggregate data. We follow Aroca
and Hewings (2002) and impose the constrain that & Bj =1. Normalizing by the
probability of staying in the current regionP;; , expression (5) canbewritteninthe
following form:

& 6
© '”gﬁugﬂfij -V =a, +a1(|j - Ii)+a2(2j - Zi)+a3(H

li g ._Hi)+n”

J 1)

Equation (6) indicatesthat migration fromregion i to regionj—expressed as
the probability of observing workersto migrate—istheresult of incomedifferentials
between origin and desti nation? I - 1i ], differentialsbetween the characteristics
of regions, and differences between housing costs among regions. Since income
isonly achievedif employed, we useexpected income( I e% computed asthe actual
income level () adjusted by effective employment levelsalaTodaro (1969). That
is, If =(1- m)1j where myj is the unemployment rate in region j. In addition,

10ynfortunately, thereis no systematic data on price differentials at the regional level for the
1987-2002 period.

11When modelling migration in Germany, Bierens and Kontuly (2002) use the Poisson
distribution. Our small sample (13 regions) precludes us from replicating their methodol ogy.
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Arocaand Hewings (2002) document that distance operatesin aquadratic form, so
we extend Py to include a quadratic term. 12

42. Migration Patternsin Chile

In addition to displaying low levels of internal migration, astriking feature
of Chilean demographics is the observed change in the direction of migratory
flows. In the 1965-1982 period, migration was predominantly from low income
regionstowards highincomeregions. Inthelast twenty years, however, population
inlow incomeor low growth regions does not seem to migrate any longer to higher
income or higher growth regions. In Figure 2, we plot net migration rates at the
regional level conditional on initial per capitaincome levels (data come from the
1970, 1982, 1992 and 2002 censuses).13

If migration is a significant equalizing force for per capita income levels,
one should expect negative, significant correlations. That is precisely what is
observedin Panel A: low incomeregionsin 1965 displayed clearly higher outflows
of population in the following five years, while higher income regions were net
recipientsof migrants. We have estimated thiscorrel ation at -0.82. When wereplicate
this exercise for the 1977-1982 period, the correlation becomes less strong (-0.69)
but remainsstill very significant. However, when this exerciseisundertakenin the
1987-1992 period, one observes zero correlation (0.08) and no clearly discernable
relocation patterns. Likewise, for the 1997-2002 period, correlationisactually positive
(0.35). The same exercise performed with data post 1976 for average labor
productivity levels, expected labor income, and GDP excluding mining produce a
qualitatively similar result.

Evidently, something changed in the migrating patterns of the population
inthe 1980s. Migration becamelesssignificantly correlated toincome differentials,
productivity levels, and expected wages. Since migration in Chile has not been a
powerful equalizing force in the last two decades, one should focus on those
market factors and policies that may have inhibited the movements of workers
towards regions with higher per-capita GDP. Before turning towards policies, we
check market factors that might have inhibited mobility.

One obvious alternative is that migration stopped because income
differentials became lessimportant on time. As documented in Table 1, thisis not
the case. When comparing per-capita income levels, the evidence shows little

12Aroca and Hewings (2002) suggest using the following variable to pick up “connectivity
effects”: use the principal component of the (kxk) matrix that has 1 if two regions are
contiguous and 0 otherwise. We found this variable to be uninformative asin Chileregions are
located along a straight line (see map) and, thus, few have more than two neighbors. In addition,
there is high colinearity with housing subsidies.

131n each of the last four censuses, the following question was surveyed: where were you living
5 years ago? which we use for computing migration. Hence, we cannot tell whether migrants
have migrated more than once in the last five years, or whether non-migrants migrated and
returned within the past five years.



14Net inflows and outflows correspond to changes in residence between that of the census (1970, 1982, 1992 and 2002) and five years before (1965, 1977,
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tendency towards areduction in the dispersion of per capitaincome levelsin the
1960-1998 period. In particular, the standard deviation in per capita GDP among
regionsincreased by 20% in the 1980s and 1990s when compared to the previous
two decades. Theseresultsand therest in thischapter are not sensitiveto excluding
mining from GDP or using households —as opposed to per capita—income.

A more promising venue is to focus on labor market conditions that may
affect migration. One alternative is that high-income regions were not able to
create jobs at a similar pace than low-income regions and, thus, they did not
become powerful attractors to induce migration. This should be apparent in
relatively lower rates of job creation and/or higher unemployment rates in high
incomeregions. These hypotheses, however, are not consistent with the data. As
shownin Table5thereisapositive correlation between job creation and initial per
capitaregional GDPinthe1977-1982 period. In the next two periods, onthe contrary,
these correlation are statistically zero. Again, note the important change in
conditional migration patternsin the 1980s. Second, we do not observethe positive
correlation between average unemployment ratesand initial per capitaGDPthatis
necessary to support the notion that market forces inhibited migration. Lower
unemployment ratesin high-incomeregions should haveinduced larger migrating
flows but that did not happen.

TABLES
REGIONAL JOB CREATION, UNEMPLOYMENT,AND MIGRATION

Correlations 1977-1982 1987-1992 1997-2002
Initial GDP p.c. and job creation 0.462* -0.029 -0.264
Initial GDP p.c. and unemployment -0.011 -0.095 0.096

Note (*) significant at 95%.

Insummary, if migrationisto alarge extent determinated by the arbitrage of
expected incomedifferential's, as suggested by theory and international evidence,
the observation that Chilean workersdid not migratesignificantly inthelast decades
isan important puzzle for our understanding of spatial inequality. Workersin low
income regionsin the mid 1970s or 1980s would have preferred to migrate to high
income regions astheir expected incomelevelswere markedly higher.1> Oneshould
expect labor mobility to be much more important within a country than between
countries. After all, inapolitical and cultural homogenous country like Chilethere
should not besignificant barriersto the movement of capital, labor, and technology
between regions.

15Expected labor productivity (i.e., labor productivity weighed by the probability of finding a
job) isvery heterogenous, even if mining isexcluded, with low productivity regions (e.g., region
X) exhibiting one fifth of the productivity of regions |1 or RM.
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43  TheRole of Housing Subsidies

I nthissection we provide econometric evidencethat i nsufficient movement
of workers could be the result of housing policiesthat tie families and workersto
their original location. Housing policiesinthe 1960sin Chilerested ontheprinciple
that each family wasentitled to own ahouse and that it wasthe government’ sduty
to satisfy such right. Until 1970, the main instruments to accomplish such goal
were market subsidiesto the supply of housing. Benefitstotarget groupsincluded
subsidized mortgage rates, periodic bail-outs for debtors, direct subsidies to
dividends, less-than-perfect indexation of dividendstoinflation, and tax exemptions.
These policies were not successful in reducing the housing deficit, estimated at
600 thousand unitsin 1965, mostly because of lack of targeting and poorly designed
operating procedures1® Inthe 1970s, thefailure of previous housing policies|ed
to replace market mechanisms by massive—and overly inefficient— state-led housing
policies. The government froze dividends, reduced minimum saving requirements
for borrowers, enacted progressivetax reductions, kept mortgages at negativereal
interest rates, and opened bank credit at subsidized rates for small size housing
projects. These policies were also quite inefficient and less than 100 thousand
houses were initiated —mostly never finished—in the 1970-74 period.

Reformsin the housing sector initiated in Chilein 1975 were based on two
guidelines. First, the government abandoned the principle that housing was the
right of each family but the result of systematic saving and, second, subsidies
wereto beallocated to demand using market mechanisms. These policiesprovided
ample space to private-sector initiative and confined the government only to
subsidizing the access of low-income families to housing. In the 1975-79 period,
however, policies were mostly directed toward improving the efficiency of public
agencies, concluding housing developments left unfinished by previous
administrations and eliminating restrictionsin the use of land (zoning). In 1980 the
government improved targeting significantly by introducing a standardized form
(called CAS) that identified poor families and inhibited the access of middle and
higher income familiesto subsidies!” In addition, the government implemented
specific subsidiesfor rural housing projectsand streamlined proceduresto process
applicationsand grant subsidies. The new mechanism becamethe main instrument
to allocate public housing and, with minor modifications, has remained in place
since. Between 1990 and 2000, the government expanded substantially theresources
devoted to public housing (10% on averagein real terms) and enacted additional
subsidies on sewerage and electricity for poor neighborhoods and rural areas.

Figure 3 shows that public housing has been effectively targeted toward
regions with higher shares of population in extreme poverty. Those regions that
concentrated the largest number of people in extreme poverty in either 1982 or

165ee Silva (1997) for a description of housing policies in the 20th century in Chile.

17The CASformislargely based on housing criteria (quality, crowding, access to potable water,
etc.) and as such provides an adequate benchmark for targeting housing policies, but its efficiency
for other social programsis less clear (see World Bank, 2002).
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1992, obtained larger shares of housing subsidiesin the subsequent decade. Since
other publicpolicies(e.g., transfers) werealso allocated using the CASform, those
policies became complimentary to housing policies asthey were also allocated to
areas with higher levels of extreme poverty.

In addition to improving the allocation of subsidies, the new targeting
policies implemented since 1980 also considered important limitations to
beneficiaries to avoid the leakage of subsidies to non-targeted groups (i.e., high
income quintiles). The most important limitation was the outright prohibition to
sell or rent subsidized houses (until late 2002) and therigid normsto determinethe
location of subsidized housing.

Our hypothesisisthat after reformsthe combination of improved targeting
and the prohibition to sell or rent subsidized houses effectively tied families to
their original location and, thus, inhibited migration. Since their original location
wasin poor areas where unemployment was high and labor productivity waslow,
workers could not arbitrage out income differentialsin an effective way.18

To empirically test our hypothesiswe estimate amigration model where, in
addition to housing subsidies, wecontrol for distance (asaproxy for transportation
costs), populationintheoriginand at destination (asaproxy for sizeand economic
density), and the expected income differential (i.e., actual wages adjusted by
effective employment). Based on our model we expect apositive correl ation between
migration and expected wage differentials and population at destiny, while a
negative sign is expected for all other variables. If our hypothesis is correct, a
negative correlation should be observed between migration and housing policies
after 1982 and anon-significant coefficient before.l® Wealsoincludethecontiguitiy
matrix (S j ) proposed by Arocaand Hewings (2002) to check if spatial proximity is
of importance and, following the literature, we include Netj, an indicator of the
network connections of potential migrants which is defined as the stock of
immigrants from regioni in region j at the beginning of each sample. The model
can be synthesized as:

(7 M =bo +bl(|?- Iie)+b2HS +bgPop; +b, Pop; +bsDist; +
bGDisti2+b7Neti +b8Sj +QJ

In Table 6 we provide the econometric resultsfor thismodel and thetest of
our main hypothesis using separately data for the periods 1977-1982, 1987-1992
and 1997-2002. The dependent variablein these model sisthenet migration ratefor
each of the 13 regionsin Chileto each of the other 12 regions. Intotal, thereare 156
observationsin each sample. A positive migration rateimpliesthat the region was
anet recipient of migrants.

181 addition, the government purchased the cheapest land plots to build subsidy housing, i.e.,
those in areas away typically far from production centers and employment opportunities.
19Andrienko and Guriev (2002) obtain asimilar specification derived from agravity model and
test this model against Russian datain the 1990s.
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Theresults support our hypothesis asthe estimated parameter for housing
subsidiesissignificant in both samplesafter 1982 but isnot significant inthe 1977-
1982 period. The size of the parameters suggeststhat the el asticitiesare of increasing
importance when explaining the low migration rates: -0.15 for 1977-82 (and non-
significant), -0.26 for 1987-1992, and -0.89 for 1997-2002. Using the actual meansin
each period, we compute theimpact over the average migration rate of the observed
increase in the stock of subsidized houses. For the 1987-92 period, theincreasein
subsidies of about eight percentage points would have reduced the migration rate
by about 4% in five years (or 0.8% per year). A slightly smaller effect is observed
when comparing the 1997-2002 period with the 1987-1992 period: the increase in
the stock of housing subsidies would have reduced migration rates by about 2%
(or 0.4% per year). These are very large values, comparable to actual migration
rates as presented in Table 3.

Asexpected, incomedifferentialsare significant determinants of migration.
The obtained positive sign for the parameters indicates that there have been
economicincentivesto migration, yet shrinking magnitude suggeststhat the effect
isameliorating2? The elasticitiesfor 1992 and 2002, nevertheless, are around 1.

Theimpact on migration of theincreasing cost of transportation for distant
regions can also be computed: an extra 1000km from the center of the country
would reduce migration by 0.6 percentage point, i.e., anegligible effect for most of
the population, since 90% of it concentrates within 600km from the center.

The social network indicator is also significant, suggesting that the more
connections a potential immigrant has, the more likely it is for him to migrate.
Elasticities are around 0.3 in all periods. On the other hand, and contrary to the
resultsin Aroca and Hewings (2002), the contiguity matrix, S is not significant.

In conclusion, public housing policies have been very important in reducing
poverty levelsand improving welfarelevels. Neverthel ess, an unexpected negative
outcome of theway in which subsidies were allocated and managed was that they
may have inhibited migration from low-income regions towards high-income
regions. A directimplication of thisobservationisthat subsidiesought to bemore
flexible and/or that the all ocation mechanism should consider that familiesmigrate
in order to improve their quality of living and, consequently, be more forward
looking.

20Correlation among regressorsis very low, not surpassing the 0.3 mark in any sample, so that
colinearity is not an issue that may distort the results.
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TABLEG6
MIGRATION RATE DETERMINANTS
Dependent Variable: Log of Migration Rate from Region i to Region j

1977-1982 1987-1992 1997-2002

Constant -7.57* -6.95* -6.49*
(-6.85) (-9.57) (-8.92)
Expected income differential 0.04* 0.02* 0.02*
(3.50) (2.50) (3.59)
Subsidized housing -2.06 -1.84* -5.48*
(% total dwellinas) (-0.50) (-1.98) (-2.54)
Population origin (log) -0.11 -0.16* -0.16*
(-0.83) (-2.46) (-2.55)
Population destiny (loq) 0.55* 0.51* 0.51*
(5.57) (6.60) (8.43)
Distance -0.09* -0.08* -0.07*
(-3.68) (-4.12) (-3.60)
Distance squared 0.002* 0.001* 0.001*
(2.77) (2.64) (2.10)
Social network 7.47* 11.76* 11.13*
(% of former i residentsinj) (2.71) (2.61) (3.24)
0.06 0.19 0.13
Contiguity matrix (§;) (-0.39) (1.50) (1.06)
Adjusted R? 0.53 0.71 0.75

Note: (*) Significant at 95% confidence. t statistics in parenthesis. Robust standard errors.

5. CoNcLUDING REMARKS

Inthis paper we explorethereasonsfor the uneven pacein regional growth
inChileanditsimpact onthespatial dimensionsof incomeinequality. We document
that per-capitaincomeand productivity levelseither do not seemto be converging
towards a common long-run level or the speed of convergence is too slow to
become a significant forcein equalizing regiona income.

The main result of the study is the empirical support for our hypothesis
that lack of convergence in Chile in the 1980s and 1990s seems to be associated
with low levels of regional migration and that this phenomenon may betheresuilt,
toalargeextent, of government social policies. To support thishypothesiswefirst
provide evidence that for international standards migration is about one third of
that in developed economies and, second and equally important, that there was
substantial change in the migration patterns since the early 1980s. We document
that migration has become increasingly less significant as an equalizing force for
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regional disparities and we provide econometric evidence that thisis not alabor
market-driven result.

Since labor market conditions do not seem to explain these two empirical
phenomena, we focus on government policies. We concentrate on public housing
subsidies as we think they have sufficient power to affect in a systematic way
interregional migration and per capitaincome growth, and can tie familiesto their
geographical location inhibiting migration. We document that there was achange
intheway these subsidieswere allocated in the early 1980s, where policiesbecame
well targeted towards the poor and efficiently managed. These new subsidies
included the prohibitionto rent or sell subsidy houses. Wefound empirical support
to our hypothesisthat the combination of improved targeting and the prohibition
to sell or rent subsidized houses effectively tied familiesto their original location
and, thus, inhibited migration. Sincetheir original location wasin poor areaswhere
unemployment washigh andlabor productivity waslow, workerscould not arbitrage
out income differentialsin an effective way.
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APPENDIX TABLE
TESTS OF ABSOLUTE CONVERGENCE

423

Per capita Labor Per capita GDP Labor
GDP productivity excluding productivity
mining excluding mining
Constant 6.03 6.62 8.12 9.07
(2.63) (3.51) (2.35) (3.56)
Initial level -0.0052 -0.0067 -0.0097 -0.011
(0.0049) (0.0053) (0.0046) (0.0056)

Note: standard errorsin parenthesis.

APPENDIX TABLE Il
VARIABLESUSED IN REGRESSIONSAND TABLES

Variable

Definition

Data source

Regional per capita
GDP

Regional average
labor productivity

Regional area

Distance

School achievement

Poverty

Household income

Reagional GDP in billions
$1986 / Reqiona population

Regiona GDP in billions
$1986 / Regional employment

Areain square kilometers
Distance from region capital
to Santiago

Average years of education

Share of population below
each year' s poverty line

Total labor income

GDP: Banco Central (2004) and
CIEPLAN-SUBDERE (1994).
Population: INE (2004).

GDP: Banco Central (2004) and
CIEPLAN-SUBDERE (1994).
Employment: Banco Central (2004)
and INE (2004).

Instituto Geogréfico Militar de Chile.
datafor 1999

Instituto Geoaréfico Militar de Chile.
data for 1999

INE Census 1970

INE CASEN surveys 1987, 1990, 1992,
1994, 1996, 1998, and 2000.

INE CASEN surveys 1987, 1990, 1992,
1994, 1996, 1998, and 2000.
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APPENDIX MAP OF CHILE
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