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1. Introduction'

This chapter aims to provide a comprehensive description of the levels of and changes in poverty
and inequality in Chile during the last decade. In so doing, it lays the empirical foundations on
which much of the causal analysis and the policy recommendations that follow in other chapters
are based. It draws primarily on a detailed analysis of four household survey microdata sets - the
CASEN surveys of 1987, 1990, 1992 and 1994 - which are described in some detail in Section 2
below.

Before discussing the data, it might be worthwhile commenting briefly on the three main concepts
with which this chapter is concerned: welfare, poverty and inequality. Although all three are
popular words, frequently found in both academic studies and the everyday political debate of
societies like Chile, still misunderstandings and misconceptions are surprisingly common. While
this introduction can not do justice to the complexity of the issues involved in the definition and
measurement of these variables, on which there is a large literature, some simple working
definitions may be helpful for understanding the remainder of the chapter.

Welfare is perhaps the broadest of the three concepts. It seeks to capture the level of well-being of
an individual, household or population. Due to information constraints, it is usually proxied in
household survey studies by income or consumption expenditure. Many have argued for more
encompassing measures, which would include a value for leisure or other non-monetary
dimensions of quality of life, such as the availability of public goods, whether environmental in
nature or not.2 While most economists would agree that the inclusion of these dimensions would
be ideal in principle, they are generally constrained in practice - by data availability and reliability -
to relying on either consumption expenditure or income.

Among those two, there are two reasons why expenditure is usually the preferred welfare indicator.
First, if capital markets work at all, it is a better proxy for permanent income, the expected value of
an individual or household's average lifetime purchasing power. Naturally, while no one imagines
that capital markets work perfectly in developing countries, still the evidence is that many
households - even poor ones - are able to use savings to smooth consumption over time. The
second reason may be even more important: there is a growing consensus among practitioners that
household survey income data is less reliable than expenditure data, due to a number of problems
related to mis-reporting and mis-measurement. See Deaton (1995) and Chauduri and Ravallion
(1994) for discussions.

Chile's last available expenditure survey, however, is the Encuesta de Presupuestos Familiares of
1987/88.3 Apart from being old and incapable of providing any information on changes during the
recent high-growth period, it only covered the Metropolitan Region of Santiago. Since the late

' This Annex was prepared by Francisco H. G Ferreira and Julie A. Litchfield. They are grateful to Iris
Delgado of MIDEPLAN and Juan Carlos Feres of CEPAL for being so generous with their knowledge of the
CASEN data and to Dante Contreras, Tony Shorrocks, and Alberto Valdes for their helpful comments and
suggestions.
2 Becker (1965) proposed a 'full income' concept which included an imputed value for leisure. Sen (1981)
proposed a concept of entitlements which aimed to capture some of the benefits of public goods, in addition
to the value of income.
3 A new wave of this Encuesta is currently being prepared, and will be available in late 1997 or 1998.
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1980s, the only household surveys available for Chile use income as the indicator of welfare and
so, therefore, will this report. Hence, the social welfare measures we will be concerned with are
non-decreasing functions of current income, and are symmetric (not discriminating between
different recipients along any dimension other than income). We will not present values for any
specific social welfare measures in this study, relying instead on the theorems of stochastic
dominance discussed in Section 3 to investigate changes in social welfare.

In seeking to measure welfare, whose current income should one consider? The income
distributions conventionally studied in the Chilean literature have been household income per
capita per household distributions; which is to say that the income unit was household income per
capita, and the recipient unit was the household. This causes a number of inconveniences, such as
having smaller shares of the population in higher deciles4 than in lower ones (as household size
declines with household income per capita in Chile, see MIDEPLAN, 1992, p.34), or having a
headcount poverty measure which is less than the proportion of the population (in persons) which
is poor. We therefore adopt the individual as the recipient unit throughout: all our distributions are
vectors of individuals. The income they are imputed is one of two income concepts we adopt:
household income per capita, to allow for some comparisons with previous studies and for ease of
direct interpretation; and household income per equivalent adult, to take account of differences in
needs arising from distinct household sizes and compositions. A discussion of the specific
equivalence scale used is included in Section 2.

Poverty is a concept closely related to welfare. It can be thought of as the negative of some welfare
function, over a censored distribution. It is negative, in the sense that a rise in poverty, everything
else constant, is a decline in welfare. More importantly: poverty measures are defined over a
censored distribution in the sense that they measure the welfare of those below a certain threshold
in the overall distribution.5 That threshold is the poverty line which, in this case as in most, is
defined as an absolute income level (fixed over time in real terms) which is judged just sufficient to
provide an individual with minimum nutritional and other requirements. Details are discussed in
Section 4.

For a given poverty line (z), different poverty indices can be defined, each aggregating information
on the living standards of those below the poverty line in different ways. We work with three of the
commonest measures, all of which can be expressed as members of the following parametric
class 6 :

Pa = I !Xmax(z - Y.O) a

where yi is the income assigned to the ith individual (of which there are n). These measures are

4 Strictly speaking, a decile is a separator. There are nine deciles, and decile i is the income which separates
tenth i from tenth i+1 in the distribution. Like other quantiles (e.g. percentiles or quintiles), the word for
decile is widely misused to refer to the actual tenth (or hundredth, or fifth) of the distribution. Rather than
confuse the reader by departing from the usual misnomer, decile will be used to mean tenth in this Report, as
will its finer and coarser analogues.
I Most poverty measures, including all those used in this study, satisfy the focus axiom, which requires them
to be invariant with respect to any change in income levels above the poverty line.
6 The Pa class was discussed by Foster, Greer and Thorbecke (1984).
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rather intuitive. When a = 0, P simplifies to p/n, the headcount index, which gives the proportion
of the population with incomes below the poverty line. This is essentially a measure of poverty
incidence. When a = 1, we have the normalized poverty deficit, which incorporates a measure of
intensity, or depth, of poverty. a = 2 yields the FGT(2) measure, which incorporates some
convexity to the distances between incomes and the poverty line, and is hence sensitive to
inequality among the poor.

Inequality is an altogether different concept. Like welfare, it is defined over complete distributions
of a welfare indicator. Unlike welfare, it is independent from the mean of those distributions,
concerning itself only with their second moment. Inequality measures are defined over mean-
normalized income distributions, and are generally required to satisfy the Pigou-Dalton transfer
principle, which demands the measure to rise (or at least not fall) in response to a mean-preserving
spread: an income transfer from a poorer to a richer recipient.

There are, of course, many different such inequality measures, and perfectly sound indices may
quite validly rank the same two distributions in opposite ways, if they are more sensitive to
distances in different parts of the distribution. The best remedy to that sort of ambiguity is to rely
on stochastic dominance, which is discussed below, but we will also present four different
inequality measures, to provide information on changes from a number of different 'perspectives'.
We will present values for the Gini coefficient (which is most sensitive to incomes in the middle of
the distribution), the mean log deviation (which is most sensitive to incomes in the bottom of the
distribution), the Theil index (whose sensitivity is constant across the distribution) and a transform
of the coefficient of variation (which is most sensitive to incomes at the top of the distribution).
Their formulae are given in Appendix 1.

While this is not possible for all conceptions of social welfare, it is often useful to think of social
welfare as a separable function of the mean of the distribution and of inequality:
W = W(u(y), 1(y)) . Welfare is generally defined so as to increase in the first argument and
decrease in the second. This framework immediately allows one to establish three relationships
which are often widely ignored in many popular discussions of 'equity': (1) If inequality is
constant, welfare will generally rise (and poverty will fall) with increases in average income
(economic growth); (2) If mean income is constant, welfare will generally fall (and poverty rise)
with increases in inequality; (3) It is quite possible for increases (reductions) in inequality to co-
exist with increases (reductions) in welfare, provided there is sufficient growth (contraction) in the
mean income to more than offset them.

The structure of the chapter is as follows. The next section briefly describes the data set on which
the analysis is based, as well as some of our methodological assumptions. Section 3 presents the
basic results on inequality and welfare, by means of scalar measures, decile means and shares, and
stochastic dominance. Section 4 discusses the evolution of the poverty indicators, after presenting
the rationale for our choice of poverty lines. Section 5 delves behind the statistics, and seeks to
shed some light on the factors that can help explain the levels and changes in inequality, through
both static and dynamic decomposition analyses. Section 6 brings the results together and
concludes.
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2. Data and Methodology

This chapter is based on a statistical analysis of the microdata sets of the Caracterizaci6n
Socioecon6mica Nacional (CASEN), for the years of 1987, 1990, 1992 and 1994.7 The CASEN is
a nationally and regionally representative8 household survey carried out by MIDEPLAN, through
the Department of Economics of the Universidad de Chile, with the dual objectives of generating a
reliable portrait of socioeconomic conditions across the country, and of monitoring the incidence
and effectiveness of the government's social programs and expenditures. With these ends,
questions are asked pertaining both to the household and to the individuals within the household.
Topics covered include demographics; characteristics of the dwelling; access to utilities and public
services; educational attainment (if currently enrolled, detailed questions are asked about the
school, method of education financing, benefits, etc.); health conditions; health insurance; health
services used and benefits received; occupation and employment; and incomes. Income questions
are designed to permit the distinction between labor incomes in cash, labor incomes in kind
(agricultural and non-agricultural), income from capital, rental income, imputed rent, employment-
related transfers (such as occupational, invalidity or widow's pensions.) and entitlement transfers
(such as the basic pensions PASIS or the family allowance SUF).

The sampling methodology can be described as multi-stage random sampling with geographical
stratification and clustering. The country was first divided into strata comprising the rural and
urban sectors of each of the 13 regions.9 The rural sectors were final level strata. The urban sectors
were further subdivided into three categories of towns, according to population: towns between
2,000 and 9,999 inhabitants; towns between 10,000 and 39,999 inhabitants; and towns with 40,000
or more inhabitants. All of the latter were sampled (i.e. they were final level strata). For other
towns, there was a level of clustering in the selection of towns for sampling. At this level, with
selected small towns, all large towns and the rural sectors, a first stage samples primary units
('zonas de empadronamiento'), with probabilities proportional to population. A second stage
samples households. This process is described in more detail in Annex III to MIDEPLAN (1992).
The sample sizes for our analysis were as follows: the 1987 sample included 23,403 households;
the 1990 sample consisted of 26,248 households; the 1992 sample numbered 36,587 households;
and the 1994 sample covered 45,993 households.°0

Once each survey was completed, the data was entrusted to CEPAL (The United Nations
Economic Commission for Latin America and the Caribbean), which conducted two types of
adjustments to the raw figures. The first type comprises corrections for non-response, which are
made in three instances: when people who declare themselves employed report no income from
their main occupation; when people who state that they receive an occupational or widow's
pension do not report a value for this benefit; or when owner-occupiers of their domiciles do not
report a value for imputed rent. In all three cases, missing income values are replaced by the
average value of the specific income variable in the household group to which the household

7 A first CASEN survey was conducted in 1985, but it is widely reported to be less reliable, of inferior
quality than and less comparable with the subsequent ones.
' Representativeness at the level of the comuna has also become increasingly widespread, as sample sizes
have increased over time, but can not be assumed for all comunas.
9 For this purpose, an urban area was any grouping of dwellings with a population in excess of 2,000.
10 These sample sizes are slightly larger than those reported in the official MIDEPLAN records of the
surveys, reflecting our treatment of live-in domestic servants as separate households. See below.
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belongs, where the group is defined by a partition according to a number of variables, including
region, gender of head, educational attainment of head, occupational sector and category. See
Appendix I to CEPAL (1995) for details.

The second type of adjustment seeks to correct for under- (or over-) reporting of different income
categories, a common problem with household income surveys everywhere. For this purpose,
CEPAL uses as the reference point for aggregate income flows the Household Incomes and
Expenditures Account of the National Accounts System (SCN) of the Central Bank of Chile. First,
a careful process is undertaken to convert the information in the original Central Bank accounts to
the income concepts surveyed by CASEN. Once that is achieved, totals by specific income
category are compared for CASEN (with recourse to the appropriate expansion weights) and the
National Accounts. Finally, the proportional differences for each income category between the two
sources are imputed uniformly to each income recipient in CASEN, with two notable exceptions:
the adjustment in capital incomes is applied only to the top quintile (of households), proportionally
to the primary incomes (ingresos autonomos) of all recipients there; and incomes from entitlement
transfers and gifts are not adjusted. 11 The underlying assumption justifying this procedure is that
mis-reporting differs fundamentally across income categories, rather than income levels.12 In fact,
the imputation would be strictly correct only if the income elasticity of mis-reporting within each
income category was unitary. The only exception to this assumption, as noted, was in the treatment
of capital incomes, which were imputed proportionally, but exclusively within the richest 20% of
households. A detailed account of CEPAL's adjustment methodology, complete with the numbers
used in each of the four years, is available in CEPAL (1995).

We have also made some adjustments to the data set, after it was processed by CEPAL. The
income variable from the CASEN records on which our analysis is primarily based is total adjusted
household income (YTOTHAJ), which includes all primary incomes, monetary transfers13 and
gifts, as well as imputed rent, after the CEPAL adjustments.14 It was from this variable that we

" It is suggested that the main reason for not adjusting these is that under-reporting of transfers consists
mostly of complete omissions of benefits by some households, rather than proportional under-reporting of
values by all recipients. There being no way to identify the omitters, no adjustment was found which would
have improved the picture obtained from the survey.
12 It may be interesting to note that the proportional adjustments did vary substantially across income
categories. In fact, imputed rents were consistently found to have been over-reported, and were adjusted
downwards in every survey.
'3 We believe that the questionnaire coverage of monetary transfers from the State, whether at the federal or
municipal level, is exhaustive. Questions are asked and amounts are registered for the following benefits:
Asignaciones Familiares, PASIS, SUF, Subsidio al Consumo de Agua Potable and Subsidio de Cesantia. See
MIDEPLAN (1996) for a description of each of these entitlement benefits. Other benefits, associated with
formal employment, such as jubilaciones, pensiones de invalidez and montepios are also included, although
they are aggregated as part of primary - rather than secondary - incomes.
14 We would have liked to use an even broader income concept, which took into account the values of the
transfers in-kind which the government makes to many households, through programs in the areas of
education, health and housing. The monitoring of these expenditures is in fact one of the objectives of the
CASEN, and an exercise of valuation of these benefits is carried out by MIDEPLAN, relying on answers to
survey questions about the usage of services and on cost data provided by the relevant ministries. Although
the methodology for these valuations is discussed in MIDEPLAN (1993), and a tabulation of the imputations
is available for quintiles of households in MIDEPLAN (1994), the disaggregated imputations at the
household level -which would have been necessary for our analysis - are not made available with the other
CASEN variables. This is due to alleged problems of methodology and reliability. The results are therefore
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constructed both of the income concepts listed above - household income per capita and household
income per equivalent adult - by appropriate choice of denominator. Our first adjustment was in
the treatment of live-in domestic servants. It is unclear how previous studies treated them, since
YTOTHAJ is defined to exclude their incomes. Household-based studies are likely to have
unwittingly excluded them from the sample altogether, by simply imputing YTOTHAJ to the
household. For this Report, in households with live-in domestic servants, all other members
received YTOTHAJ divided by the appropriate denominator (their number in the per capita income
case, or the equivalence scale defined over them), while the servants were treated as a separate
household, whose income was the sum of total adjusted individual incomes (YTOTAJ) over them.

The second adjustment was to exclude from the analysis the three richest households in the 1994
sample. This decision was carefully considered, and was based on the impression that these
households reported sufficiently disproportionate incomes to be regarded as genuine outliers.15

This impression was reinforced by the fact that two of these households were identical in every
respect, having clearly been double-sampled16, and by the position of the three households as
outliers in a plot of the Pareto distribution of the top 1% of the sample.

The third adjustment was to deflate all household incomes by a regional price index, with Santiago
as the base location. Traditionally, nominal incomes have only been deflated by a common national
consumer price index, taking no account of regional variations in price levels which, as Table 1
indicates, can in some cases be considerable. This is reinforced by Chile's geography, with
extreme southern and northern regions having substantially higher average prices than those closer
to Santiago. Our regional price deflation is based on the only source of prices outside Santiago, the
National Statistical Institute's (INE)Anuario de Precios survey of 16 cities.17 Given the variation
in price levels from year to year, we used an average of the index from 1985 to 1994; the values
are given in Table I below. Regionally adjusted incomes were then deflated over time by the
national consumer price index for November (the survey month) of the relevant years, as given in
CEPAL (1995, p. 24). All income values reported in this chapter, therefore, are expressed in 1994
Santiago pesos.

only available at the quintile level, for distributions of households, and are of very limited comparability with
the distributions used in this study. Table 7 in MIDEPLAN (1994, p.1 93), suggests that the average monthly
public expenditure on education per household in 1992 was P$13,797 for the first quintile; P$10,392 for the
second; P$7,328 for the third; P$5,206 for the fourth; and P$2,970 for the fifth quintile. A similar picture of
progressive incidence is found for the average public expenditure in health per household (net of
contributions) in 1992. Whereas the benefits accruing to the first quintile were valued at P$8,324, those to
the second quintile were valued at P$ 5,638; to the third quintile at P$3,965; to the fourth quintile at P$697
and to the fifth at -P$1,744. (MIDEPLAN, 1994, p.207). One should bear in mind that the - often substantial
- value of these services is omitted from the income data, when interpreting the distributional results that
follow, or attempting to draw any conclusions about the social policies followed during the period.
'5 The value of E(2) - see below - when the outliers are included, is 6.58 in 1994. Its range over the other
years is from 1.39 to 1.74.
16 The practice of imputing all values from one household (randomly selected within the cluster) to another,
when the latter has failed to respond, is often adopted as a way of maintaining representativeness within a
small cluster. When the 'doubled' household are the Rockefellers, the practice requires revision.
17 There are no systematic surveys of prices in rural areas anywhere in Chile. Though in the past rural prices
have been assumed to be lower than in urban areas, we have found no justification for this arbitrary mark-
down, and generalized urban prices to the whole region.
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Table 1: Regional Prices

Region I II III IV V VI VII Vill IX X Xi XIl III (RM
Price Index 1.22 1.17 1.11 1.09 1.04 1.03 1.01 1.04 1.05 1.04 1.09 1.22 1.00

The final adjustment was to introduce the concept of household income per equivalent adult,
through the adoption of an equivalence scale. This was done to capture the changes in measured
inequality and poverty which arise out of taking into account the differences in needs between
households with different compositions (e.g. four adults as opposed to a couple with two small
children), as well as economies of scale which arise from sharing fixed housing or other costs.
There are a number of different approaches to deriving an equivalence scale, and there is no
accepted dominant method. Rather than attaching excessive importance to the specific values of
our chosen coefficients, we sought to provide a reasonably reliable alternative to the per capita
income concept, which is well known to constitute an extreme assumption in terms of differences
in needs (none), as well as in terms of (the absence of) economies of scale.

Our chosen scale is a revised version of the equivalence scale for Chile, calculated by Contreras
(1995), using the Rothbarth adult goods method. Contreras's scale was estimated excluding all
households with a single adult from the sample, and taking two-adult households as the reference
type. He found that adult good expenditures were restored to the childless couple level when
incomes for families with one child in the age categories below was raised by the percentage
amount indicated1 8:

Table 2: Proportional Compensating Variations for Children in Chile

Child age No child 0-4 yrs 5-10 yrs 11-15 yrs
Cost increase 0% 15% 20% 40%

Since we must also cover those households made up by a single individual, and in order to take
into account some economies of scale within the household, we assume the cost of a single person
to be 60% of that of a couple (roughly equivalent to saying that the second adult costs 70% of the
cost of the first adultl9 ). Our equivalence scale is therefore:

Yi= Xi /Mi, with Mi = 1.2+ 0.8 (Naa+N11-15)+0.4N5_10 + 0.3 N.-4
where: Naa is the number of additional adults in the household;

NI 1-15 is the number of children aged 11- 15 (inc) in the household;
N 5 10 is the number of children aged 5-10 (inc) in the household;
No 4 is the number of children aged 0-4 (inc) in the household.

"The entries in Table 2 are a bottom-line approximation. While they capture the results at an appropriate
level of confidence, they do not do justice to the complexity of the estimation method, and do not take into
account the different standard errors associated with different age categories. See Contreras (1995) for these
and other details.
'9 This is a common assumption, adopted for instance in the construction of the OECD equivalence scale (see
OECD, 1982).
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Note that this has maintained households with two adults as the reference group. Their household
income will be divided by two. An additional child in the 11-15 age category 'costs' an extra 40%,
as before. An additional child in the 5-10 category costs an extra 20%, as before. An additional
child in the 0-4 age category costs an extra 15%, as before. The second adult costs 70% of the first
(or 40% of the couple's total cost).

By introducing the equivalence scale and the regional price adjustments directly on to the income
concepts to be analyzed, consistency is ensured in the assumptions applying to the inequality and
the poverty analyses. Also, since all incomes are effectively expressed in 1994 Santiago pesos,
there will be no need for regional poverty lines. Lines expressed in 1994 Santiago pesos will be the
appropriate comparators for all incomes. Similarly, there will be no need for poverty lines for
different household types; it will suffice to compare the household incomes per equivalent adult
with an individual adult poverty line.20 The advantage of this approach over introducing those
concepts through different poverty lines, in addition to simplicity, is that the inequality analysis
would not then - as it does now - incorporate regional price and equivalence scale adjustments.

3. Levels and Changes in Chilean Inequality

Chile happens to be an example of an upper middle-income country with a recent stellar growth
performance, which is nevertheless considerably more unequal than most other countries,
including many poor ones. Table 3 below compares the average Gini coefficients (for per capita
incomes) for Chile and various regional averages.

In this section, we turn to an analysis of the income distributions generated from the data described
above. Although the focus is on inequality and welfare, occasional implications relating to poverty
will be noted, previewing the discussion in the next section. The broad picture which arises from
an investigation of the data can be characterized by three 'stylized facts'. First, the entire
distribution function has been shifting to the right over time, with people in the same relative ranks
earning higher incomes in later years. Though this is not strictly the case for every segment of the
distribution in every year, it is the general case.21 This is clearly the result of economic growth.
Second, the dispersion of the distribution seems to have remained broadly stable as it moved to the
right over this period. If anything, there is some indication of a slight reduction in overall
inequality, though there are no significant and unambiguous changes in inequality between any of
the years surveyed by CASEN.2 2 This would suggest that the benefits of economic growth have
been distributed in a pattern roughly similar to that of the existing income distribution. Third, to the
extent that there were any discernible changes in the shape of the density function, within the broad
context of stability, these appear to have been a slight compression in the lower tail, and a slight
increase in dispersion in the upper tail: inequality among the poor fell, while inequality among the
very rich, and between them and those just poorer than them, seems to have increased.

20 Though the absolute values of the poverty measures will, of course, depend on the household reference
type chosen in defining the scale.
21 The first order welfare dominance results reported below specify the instances when it was actually true
for the entire distribution.
22 In the sense that there are no statistically significant Lorenz dominances between any two years in our
sample. See below.
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Table 3 An International Comparison of Inequality (Averaged Gini Coefficients)

Region 1980s 1990s
High Income Countries 0.3323 0.3375
Eastern Europe 0.2501 0.2894
South Asia 0.3501 0.3188
East Asia and Pacific 0.3870 0.3809
Middle East and North Africa 0.4045 0.3803
Sub-Saharan Africa 0.4346 0.4695
Latin America and Caribbean 0.4975 0.4931
CHILE 0.5539*

* Chilean average is for CASEN 1987, 1990, 1992, and 1994, using the household per capita income
concept.
Source: This report for Chile, Deininger and Squire (1996).

Though this picture is robust to the income concept used, we look first at per capita household
incomes, and then at household incomes per equivalent adult. Table 4 below lists mean and median
incomes, as well as the four scalar measures of inequality mentioned in the Introduction, for the per
capita household income distributions in each of the four years we analyze. The four measures are
the Gini coefficient, the mean log deviation (E(0)), the Theil index (E(1)), and a transform of the
coefficient of variation (E(2)). All of them are defined precisely in Appendix 1, and although their
mathematical construction makes them especially sensitive to different parts of the distribution,
they are all aggregations of distances between incomes in the distribution. They are all essentially
different measures of the dispersion of an income distribution.

Table 4 Descriptive Statistics: Household Incomes per Capita

1987 1990 1992 1994

Mean Income 55,367 63,293 75,371 78,281

Median 29,148 34,153 40,378 43,277

Gini 0.5603 0.5563 0.5534 0.5454

E(0) 0.5611 0.5495 0.5287 0.5212

E(1) 0.6349 0.6509 0.6551 0.6194

E(2) 1.3903 1.7447 1.6680 1.7121

The impact of economic growth can be seen immediately, through the sharp upward trend in mean
and median incomes. The large differences between the mean and the median, which persist over
the period, are an indication of the skewness of the distribution. The four measures of inequality
confirm the high level of inequality in Chile, by international standards, as suggested by Table 3
above.23 Not only is Chile in quite a different inequality league from industrialized countries, or
indeed from those in Asia, but it also has a Gini coefficient above the Latin American average.24

n See Deininger and Squire (1996).
24Country comparisons on income distribution could give rise to several methodological questions. The
World Bank data quoted here are based on national household surveys, however some use expenditures
while others, including Chile, use income. The latter tends to overstate inequality. Furthermore, the World
Bank data is based mainly on autonomous income. In those countries that have significant social policies
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Nevertheless, as Deininger and Squire (1996) themselves note, the time-series variation in
inequality measures for most countries is much smaller than the cross-sectional variation. Although
there is evidence of substantial differences in inequality across countries ever since records have
been available, distributional changes over time in any one country are not as large. Therefore,
while there is little doubt that Chile is an unequal country by international standards, the more
relevant questions - whether for an assessment of policies in the recent past or for the design of
future ones - concern changes in, rather than levels of, inequality and poverty.

The Gini coefficient, by far the most widely known of our measures, and one which is especially
sensitive neither to the top nor to the bottom of the distribution, changes very little over the period.
Though there is a slight decline in its value, it is unlikely to be statistically significant. The Theil
index (E(1)) behaves slightly differently, displaying an inverted U-curve pattern, but it does not
suggest a strong trend in either direction either. The other two measures are suggestive of the small
changes referred to above: the mean log deviation (E(0)), which is particularly sensitive to low
incomes, falls a little more markedly than the Gini throughout. E(2), a transform of the coefficient
of variation which picks up differences in the upper tail with greater weight, rises from the
beginning to the end of the period, though its highest level is recorded in 1990. Overall, there
appears to be limited change in inequality, but with greater distances at the top compensating for
smaller distances at the bottom.25 At this point, it should be noted that, while this report is
concerned exclusively with the period from 1987 to 1995, the available evidence suggests that
inequality had increased prior to 1987, and particularly in the 1970s. Using a different data set - the
Encuesta Nacional de Empleo of INE - Londofio and Szekely (1997) find a cumulative rise of
12% in the Gini coefficient in that decade. Returning to the current study, tables 5 and 6 below
allow us to investigate a more disaggregated picture, by listing decile means and shares for per
capita household incomes.

Table 5 offers remarkable confirmation of the gains from economic growth to all deciles of the
Chilean income distribution. In fact, every single decile has seen its average income rise in every
sub-period, with only two exceptions: the bottom and the top deciles in 1994. Before turning to
these exceptions, one should stress the country's achievement in increasing real incomes across the
distribution in a fairly sustained manner, over a period of seven years. As for the exceptions, the
fall in mean income for the first decile in 1994 has been the subject of considerable debate in Chile
since the data first became available. This study confirms that the decline took place, and indeed
that it was also recorded in terms of household incomes per equivalent adult, as Table 8 below
reveals.

targeted to the poor, the real income of the poor is therefore understated, since income transfers from these
policies are not included in the data.
25 It may be interesting to contrast this picture of relative stability with the distributional changes undergone
by some other fast-growing countries. In East Asia, for instance (Deininger and Squire's remarks about
limited time-series variation on average notwithstanding), there have been some remarkable changes in both
directions. In Thailand, the Gini coefficient (based on incomes per capita) rose from 42.6% in 1975 to 54.6%
in 1992. In China, the rise was from 29.9% in 1985 to 3 8.8% in 1995. Malaysia, on the other hand, recorded
a decline in the Gini (again for incomes per capita) from 50.1% in 1973 to 45.9% in 1989. (See Ahuja et. al.,
1997.) These periods are longer than that covered for Chile in this Report, but nevertheless the magnitude of
the changes is remarkable, when compared with the stability of the Chilean Gini.
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Table 5 Decile Mean Incomes: Household Incomes per Capita

1987 1990 1992 1994
Decile 1 6676.23 7661.76 10167.84 9990.29

Decile 2 12132.12 14324.69 17705.69 18262.61

Decile 3 16318.19 19167.72 23584.72 24338.92

Decile 4 20879.13 24503.26 29437.37 30984.11

Decile 5 26126.02 30633.76 36392.34 38848.29

Decile 6 32878.11 38440.16 45607.72 48727.70

Decile 7 42401.62 48828.75 58039.65 61619.54

Decile 8 57411.76 64844.24 76712.96 82953.61

Docile 9 87997.74 98060.98 112840.20 124861.60

Decile 10 250834.80 286449.80 343171.30 342230.30

Top Percentile 694357.20 860933.50 1078200.00 1026185.00

There seems to be little question that it was due, at least in part, to the decline in the overall rate of
GDP growth, which was 11.8% in the second semester of 1992, and 4.3% in the same period of
1994. In particular, this cyclical deceleration - brought about largely by contractionary monetary
policy aimed at curbing inflationary pressures - caused an increase in unemployment from 4.8% to
6.5%26. The unemployment rate was much higher in the poorest quintile, rising there from 18% to
22% (See Cowan and De Gregorio, 1996). Since labor earnings are such an important component
of the incomes of the poor, the reduction in the demand for unskilled labor which is behind the
above employment figures is bound to have contributed to the recorded decline in their overall
incomes. 2 7

Table 6 Decile Income Shares: Household Incomes per Capita

1987 1990 1992 1994
Decile 1 1.21 1.21 1.35 1.28

Decile 2 2.19 2.26 2.35 2.33

Decile 3 2.95 3.03 3.13 3.11

Decile 4 3.77 3.87 3.91 3.96

Decile 5 4.72 4.84 4.83 4.96

Decile 6 5.94 6.07 6.05 6.22

Decile 7 7.66 7.71 7.70 7.91

Docile 8 10.37 10.25 10.18 10.60

Docile 9 15.89 15.49 14.97 15.95

Decile 10 45.30 45.26 45.63 43.66

Top Percentile 12.54 13.60 14.31 12.94

26 In the three months ending November (the CASEN survey month) of both years, according to Cowan and
De Gregorio (1996).
27 See also Beyer (1995), for an interesting discussion of the patterns of employment and labor force
participation in the first quintile.
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It means, of course, that the sustained increases in social welfare achieved from 1987 to 1992 will
not continue unambiguously into 1994, despite continued GDP growth. Similarly, for some (low)
poverty lines there would be an increase in poverty from 1992 to 1994, as indeed was the case for
some poverty measures with respect to the indigence line reported in the next section.

Table 6 abstracts from means and allows us to focus on inequality, as depicted by decile shares.
The overall impression is once again of a stable (mean-normalized) distribution, with changes in
shares being generally small in proportion to the shares themselves. Nevertheless, there is some
evidence of the trend for a compression at the bottom and increased dispersion at the top, certainly
until 1992. For the first three years in the sample, decile shares for the bottom four deciles rise,
while those for deciles 8 and 9 fall. The top decile is trendless, but there is some indication that
incomes at the very top are climbing faster than others, with the share of the richest 1% of the
population rising over the period.

1994, however, does represent a break in this trend. The decline in mean incomes at the top and
bottom must imply a reduction in shares for deciles 1 and 10. Since the overall mean continued to
grow, we in fact see a reduction in the shares of the first three deciles. The gainers were the
middle-classes, broadly defined, of deciles 4 to 9. It must be emphasized, however, that despite an
absolute loss in incomes in the bottom decile - which does have implications for poverty and
welfare - it would be wrong to conclude, as many commentators have, that inequality increased
unambiguously from 1992 to 1994. This is because decile shares provide merely a (somewhat)
disaggregated view of the distribution, rather than an accurate yardstick of inequality. There is no
Lorenz dominance of 1992 over 1994 and, indeed, three of our four measures actually fall in that
interval. From the evidence presented in this study, one could only claim that inequality (defined so
as to be consistent with the Pigou-Dalton transfer principle) has worsened if he chose E(2) as the
only measure that mattered. Inequality is not a uniquely defined concept, and the only way to be
confident that all reasonable measures agree on a change is the rejection of the no Lorenz
dominance hypothesis. Its absence in Chile over the period of this study should be interpreted to
mean that no changes in inequality which are both significant and unambiguous took place during
that time.

Let us now turn to the distributions of household income per equivalent adult. Table 7 below is
analogous to Table 4, and reports mean and median incomes, as well as four inequality measures,
for these distributions. Two changes from Table 3 are noteworthy. First, there is an increase in the
absolute values of the mean and median incomes for each year, which follows from the fact that
there are many more households for which the denominators are reduced by the application of the
equivalence scale described above, than there are households for which they are increased.28

Second, all inequality measures are lower for this distribution than for the distribution of per capita
incomes. This is in keeping with international experience, where it has been repeatedly found that
the per capita income distributions generate upper-bound values for inequality, when compared to
other assumptions about differences in needs and economies of scale within the household (see
Coulter et al, 1992, and Ferreira and Litchfield, 1996). The reason is essentially that large
households, or those with many small children, are re-ranked upwards from the per capita to the
equivalised distribution, with the usual impact of reducing overall disparities.

2S Only single-person households would have an increased denominator, and would have lower entries in the
distribution of incomes per equivalent adult than in the per capita distribution.
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Table 7 Descriptive Statistics: Household Incomes per Equivalent Adult

1987 1990 1992 1994

Mean Income 67,232 75,007 90,797 93,981

Median 36,265 42,455 50,212 53,196

Gini 0.5468 0.5322 0.5362 0.5298

E(0) 0.5266 0.4945 0.4891 0.4846

E(1) 0.6053 0.5842 0.6151 0.5858

E(2) 1.3007 1.3992 1.5050 1.5634

Table 8 Decile Mean Incomes: Household Incomes per Equivalent Adult

1987 1990 1992 1994

Decile 1 9036.39 10405.88 13811.73 13468.71

Decile 2 16205.31 19245.45 23615.58 24126.88

Docile 3 21285.65 24970.63 30687.34 31567.66

Decile 4 26700.95 31421.56 37740.56 39265.97

Decile 5 32816.62 38564.88 45765.64 48300.51

Decile 6 40599.89 47079.28 55930.66 59518.87

Decile 7 51487.53 59378.09 70167.22 74523.33

Decile 8 68820.84 77958.43 92232.57 99180.40

Decile 9 105610.50 116361.20 134597.00 148112.80

Decile 10 299725.50 324647.70 403411.90 402088.70

Top Percentile 808409.30 926408.60 1241728.00 1180673.00

Table 9 Decile Income Shares: Household Incomes per Equivalent Adult

1987 1990 1992 1994

Decile 1 1.34 1.39 1.52 1.43

Decile 2 2.41 2.57 2.60 2.57

Decile 3 3.17 3.33 3.38 3.36

Decile 4 3.97 4.19 4.16 4.18

Docile 5 4.88 5.14 5.04 5.14

Decile 6 6.04 6.28 6.16 6.33

Decile 7 7.66 7.92 7.73 7.93

Docile 8 10.24 10.39 10.16 10.55

Decile 9 15.71 15.51 14.82 15.76

Docile 10 44.58 43.28 44.43 42.73

Top Percentile 12.02 12.35 13.68 12.41



Annex I Poverty and Income Distribution in a High-Growth Economy
Page 14

Despite those level changes, there are no modifications to the perceived trends in inequality: the
Gini still suggests a slight downward trend, but is basically stable. The Theil index, too, is
trendless. The mean log deviation continues to indicate a reduction in bottom-sensitive inequality,
and the E(2) continues to point to a gradual increase in top-sensitive inequality. This picture is
broadly confirmed by the mean incomes and shares of each decile in the distribution of household
income per equivalent adult, as revealed by Tables 8 and 9, respectively.

In closing this section, we turn to the results of our stochastic dominance analysis. As the
preceding discussion illustrates, inequality comparisons between different distributions depend on
the specific measures being employed, and ambiguities are often inevitable. The concept of
stochastic dominance, which originates from the analysis of financial risk, was introduced to the
field of income distribution analysis to help establish when unambiguous comparisons of
inequality or social welfare are possible.

Distribution A displays first order stochastic dominance over B when its (cumulative) distribution
function lies nowhere above (and at least somewhere below) that of B. If that is the case, a theorem
due to Saposnik (1981) establishes that any social welfare function which is increasing in income
will record higher levels of welfare in A than in B. Intuitively, first order dominance means that
there are fewer people with income less than a given level of income in the dominant distribution
than in the dominated one, for every level of income. See Figure 1 in Appendix 2. Distribution A
displays second order stochastic dominance over B if its deficit function (the integral of the
distribution function) lies nowhere above (and somewhere below) that of B. It is a weaker concept
than its first order analogue, and is in fact implied by it. Shorrocks (1983) has shown that if it
holds, any social welfare function that is increasing and concave in income will record higher
levels of social welfare in A than in B. See Figure 2 in Appendix 2 for an illustration.

Since inequality and welfare are distinct concepts, different forms of dominance are required for
comparing them. Those described above are alternative concepts of dominance suitable for
comparing welfare. Inequality requires us to abstract from the mean, and concentrate on the
dispersion of the distribution. For this purpose, mean-normalized second-order dominance - also
known as Lorenz dominance - is the appropriate concept. Distribution A displays it over
distribution B if the Lorenz curve associated with it lies nowhere below (and at least somewhere
above) that associated with B. See Figure 3 in Appendix 2. Atkinson (1970) has shown that if it
holds, inequality in A is lower than in B according to any inequality measure that satisfies the
Pigou-Dalton transfer axiom.

Table 10 below presents the results of these three types of dominance comparison among the four
years for which we have CASEN data, for both income concepts. The comparisons were carried
out first at the percentile level of aggregation, and then checked for the completely disaggregated
sample, with its statistical significance tested according to the endogenous bounds method of
Howes (1993). A letter F, S, or L in cell (i, j) in Table 10 indicates that year i respectively first-
order, second-order or Lorenz dominates year j. The letter was inserted when dominance was
found at the percentile level. An asterisk indicates that the dominance was statistically significant
at the 95% confidence level over a range greater than or equal to 99% in Howes' endogenous
bounds test for the complete sample, and hence that the hypothesis of no population dominance can
be rejected at that level. This analysis was carried out for both the household income per capita and
the household income per equivalent adult distributions, and the results (including their
significance tests) were identical in every case except one. The exception was the (statistically
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insignificant) Lorenz dominance of 1994 over 1990, which was found only for the per capita
income distribution, and is therefore entered in brackets in the table below. All Lorenz
comparisons for equivalised income display crossings.

Table 10 Welfare and Inequality Stochastic Dominance Comparisons

1987 1990 1992 1994
1987
1990
1992 F*, S*
1994 F*, S* F*, S*, (L)

Two observations can immediately be made: first, there are a number of significant welfare
dominance results below the diagonal, indicating that welfare rose unambiguously from some
earlier to some later years. Second, with the exception of the statistically insignificant case of 1994
over 1990 for per capita income, there are no cases of Lorenz dominance. This suggests that, with
the possible exception of an improvement between 1990 and 1994, inequality comparisons
between the years in this period are not unambiguous, and will depend on the specific measure
used. This confirms the results presented in Tables 4 and 7 above.

Much more can be said in terms of the evolution of social welfare. Since our measure of welfare
depends entirely on income, as discussed in the introduction, one would expect rapid economic
growth to have a powerful impact. Nevertheless, the dominance results are interesting because they
tell us something about the distribution of the gains from growth across households. Rapid growth
between 1987 and 1990, for instance, was not sufficient to lead to unambiguous welfare gains,
because the poorest one or two percent of the population were worse off in 1990. Gains above the
second or third percentile meant that there was still a rise in the mean income of the first decile, as
reported earlier in this section. The very disaggregated nature of dominance analysis allows us to
capture finer changes. This loss to the very poorest people in Chile at the end of the last decade
meant that welfare functions very sensitive to their circumstances would not have shown an
increase in social welfare since 1987, despite the substantial increase in incomes elsewhere in the
distribution.

Growth from 1990 to 1992 did not seem to have this perverse effect at the bottom of the
distribution. Income rises across every percentile ensured that 1992 and 1994 both first-order
dominate 1987. Both years also second-order dominate 1990.29 1994 and 1992, however, can not
be ranked, whether by the first or second order criterion. This is due to a decline in incomes for
those below the eighth or ninth percentile (which, on this occasion, was sufficient to lower the
mean income of the first decile, as seen in Tables 5 and 8 above), which co-existed with gains for
all other social groups. This welfare loss to the very poor means that social welfare can not
unambiguously be said to have risen over the last two years in our sample. The loss was not
sufficient, however, to outweigh gains to those at the bottom of the distribution since 1990: 1994
does display first-order dominance over both 1987 and 1990.

These results add rigor to our earlier analysis, while broadly supporting its findings. The first
fundamental feature of the period is economic growth, which led to welfare dominance of the last

29 1992 does not first-order dominate 1990 because of a crossing above the 99th percentile. Except for the
very rich, everyone (in an 'anonymous' sense) was better off in 1992 than in 1990.
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two years over the first two. On two occasions, however, economic growth failed to improve
measured living standards for the most vulnerable people in society: from 1987 to 1990 and, more
famously, from 1992 to 1994. For those pairs of years, no such unambiguous welfare comparison
is possible.

The second fundamental feature - the relative stability in the dispersion of the distribution, but with
a slight compression at the bottom and a stretching at the top - is also compatible with the absence
of significant Lorenz dominance results. Such changes in the shape of the density function,
reducing distances in one part of the distribution while simultaneously increasing them elsewhere,
is exactly what causes different inequality indices to rank distributions in opposite ways. While this
section has emphasized that the evidence on inequality is not sufficiently clear to identify any real
tendency in either direction, so that the most appropriate description is one of broad stability or
inconclusive changes, the (insignificant) Lorenz dominance of 1994 over 1990 for the per capita
income distribution does confirm that, if one were really pushed to suggest a direction for change
in inequality over the period, it would more likely be a reduction.

4. The Evolution of Poverty

The high GDP growth rates achieved by Chile over the last ten years have undeniably contributed
to a considerable reduction in poverty from the relatively high levels of the mid-1980s. This
section presents detailed results on the changes between 1987 and 1994, relying on our adjusted
data set and comparing the numbers for household per capita income with those for household
income per equivalent adult. Though the general downward trend confirms previous findings (see,
e.g. Larranaga, 1994, and Contreras, 1995), the numbers do reflect our adjustments, such as the
incorporation of regional price differences, the new equivalence scale adopted and the improved
treatment of domestic servants.30 Before presenting the specific results, we briefly discuss the
derivation of the poverty lines, with respect to which all of the measures must be understood.

We use three poverty lines in this study, all of them expressed in 1994 Santiago pesos: an
indigence line set at P$15,050, a lower-bound poverty line set at P$30,100, and an upper-bound
poverty line equal to P$34,164. The first two are the official indigence and poverty lines widely
used in Chile. The incomes with which they are compared, however, differ from most earlier
studies in that they have been 'converted' to 1994 Santiago pesos, using as 'exchange rate' the
regional price index in Table 2 and the November CPI. The derivation of the upper-bound line is
explained below.

All three lines are absolute poverty lines, and derive from a standard food basket specified by
CEPAL. The basket is chosen so as to provide 2,187 Kcal per person per day, the national average
caloric requirement, which is obtained from the demographic characteristics of the population and
from the FAO/WHO recommended caloric intakes for different age and gender groups. The
specific commodity composition of the basket is based on the actual consumption patterns of a
reference group chosen by CEPAL, which is the third quintile by expenditures in the Household
Expenditure Survey of 1987/88. It is valued at average prices for November 1994 in Santiago. The
monthly cost of this standard CEPAL food basket has traditionally been used in Chile as an

30 In fact, some of the more substantial consequences of these data analysis improvements have a greater
impact on the composition, rather than on the extent, of poverty and will hence show more clearly in the next
chapter than in this one.
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'indigence' (or extreme poverty) line, separating the hard core of the poor - those whose current
monthly incomes are insufficient even for the purchase of a minimum diet-from the rest of
society. In 1994, this amount was P$15,050, which is therefore reported below as the indigence
line.

In accordance with international practice, however, that is deemed too strict a criterion to identify
the poor. There are, after all, other basic expenditures in addition to food which everyone must
make, such as shelter, clothing and public transport. A standard methodology is then applied to
arrive at a sensible poverty line: the cost of the food basket is multiplied by the inverse of the food
share in total expenditure (the Engel coefficient) for some suitable reference group. Based on the
estimates of the Engel coefficient for the lower quintiles in the Chilean expenditure distribution,
which are reported in Table 10 below, we decided to adopt the standard value of 0.5, which implies
a doubling of the indigence line to arrive at the poverty line.3 1 However, though Table 11 is
reassuring in that the coefficients vary little from total household expenditure to expenditure per
capita (suggesting robustness with respect to the equivalence scale adopted), they are substantially
lower for the concept of per capita income including imputed rent. Since this is the welfare concept
which we have adopted for a large part of our analysis32 , it was felt that its implications for
poverty measurement could not be ignored. Weighing the relevant coefficients for the first and
second quintiles by 0.8 and 0.2 respectively, one arrives at an Engel coefficient of approximately
0.44. Applying its inverse (2.27) to the cost of the food basket yields our upper-bound poverty line
of P$34,164.

Table 11 Engel Coefficients: Households ordered by:

Quintile Total Expenditure Exp. per capita Income per capita (Inc.
imputed rent)

1 0.530 0.539 0.451
2 0.494 0.489 0.397

Source: CEPAL (1996), p. 31, Table 13.

We also use the same three lines discussed above when computing poverty measures using the
vector of real household incomes per equivalent adult. Given our choice of two-adult households
as the reference household type, this means that the per capita poverty line is unchanged for that
household type. As with any equivalence scale designed to take account of different relative costs
of children and of economies of scale, ours implies different per capita poverty lines for household
types other than the reference. This reflects the re-ranking of households which the scale inherently
causes. Table 12 below sets out what our equivalence scale implies in terms of household and per
capita poverty lines.

Let us now turn to the poverty measures. A general formula for the class of measures used and a
basic description of each index were provided in the introduction. Table 13 below lists the values
of the headcount index, the poverty deficit and the FGT(2) index (Pa, a = 0,1,2) for the whole
country, in each relevant year, for the distribution of household per capita incomes. Each index is
listed for each of the three poverty lines discussed above.

31 This has the important advantage of allowing some comparability with the findings of earlier works, most
of which have used this line.
32 And since the household income per equivalent adult concept also includes imputed rents.
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Table 12 Implied Household and Per Capita Poverty Lines

Household Type Equivalence Household Poverty Implied Per Capita
(1) Factor Line Poverty Line

(2) [(2) x 30,100] = (3) [(3) / #persons] = (4)
Single Adult 1.2 36,120 36,120
Couple 2.0 60,200 30,100
Couple + Child (0-4) 2.3 69,230 23,077
Couple + Child (5-10) 2.4 72,240 24,080
Couple + Child(11-15) 2.8 84,280 28,093
Couple + Child (0 - 4) + 3.1 93,310 23,328
Child (11 - 15)

Table 13 Poverty Measures: Household Incomes per Capita
1987 1990 1992 1994

Headcount 0.2209 0.1646 0.1403 0.0996

Poverty Deficit 0.0756 0.0561 0.0325 0.0336

FGT (2) 0.0382 0.0295 0.0172 0.0184

Headcount 0.5137 0.4427 0.3603 0.3386

Poverty Deficit 0.2274 0.1838 0.1329 0.1269

FGT (2) 0.1299 0.1017 0.0681 0.0663

Headcount 0.5679 0.5002 0.4206 0.3940

Poverty Deficit 0.2647 0.2181 0.1637 0.1554

FGT (2) 0.1560 0.1240 0.0861 0.0831

Table 14 Poverty Measures: Household Incomes per Equivalent Adult

1987 1990 1992 1994

Headcount 0.1268 0.0894 0.0474 0.0511

Poverty Deficit 0.0412 0.0311 0.0174 0.0192

FGT(2) 0.0213 0.0176 0.0108 0.0118

Headcount 0.4069 0.3306 0.2418 0.2308

Poverty Deficit 0.1568 0.1196 0.0776 0.0762

FGT (2) 0.0822 0.0614 0.0376 0.0382

Headcount 0.4726 0.3889 0.3000 0.2852

Poverty Deficit 0.1905 0.1483 0.1006 0.0978

FGT (2) 0.1028 0.0777 0.0491 0.0492
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Table 14 is analogous to Table 13, and lists the values of the same measures for the whole
country, in each relevant year, for the distribution of household incomes per equivalent adult.
According to all three measures, there has undoubtedly been a remarkable reduction in both
poverty and extreme poverty from 1987 to 1994. Poverty in Chile was quite high in the mid 1980s,
in the aftermath of the serious recession of 1982-84. 51-57% of the population lived in poverty in
1987, according to the per capita income concept, or 41-47% if one relies on the income per
equivalent adult concept, which takes better account of household needs and economies of scale.33

By 1994, the figures were 34-39% for per capita incomes, or 23-29% for equivalised incomes. 34

The incidence of indigence fell from 22% to 10% by the per capita concept, or 13% to 5% by the
equivalised concept. The reduction of the numbers of those in poverty from just under half of the
population to around a quarter, as well as the substantial fall in the share of those in extreme
poverty, are indeed considerable achievements, though clearly there is scope for more to be done
for households below the poverty line. As others have pointed out before, the reductions were
largest in the years of faster growth, from 1987 to 1992, and smallest in the relatively more
sluggish years of 1992-94. In fact, though all headcount indices for the per capita income
distribution record poverty reductions in that latter period, as do the other two measures for
poverty, it is noteworthy that the poverty deficit and the FGT(2) measures for indigence actually
record slight increases in extreme poverty between 1992 and 1994. The picture is even more severe
for the equivalised income distribution where, in addition to increases in P1 and P2, the indigence
headcount also rises, suggesting that the number of those living in extreme poverty increased from
1992 to 1994, despite continued economic growth. Furthermore, FGT(2) also rises (marginally) for
the other two poverty lines as well.

This is a result of the decline in real incomes within the first decile of the income distribution,
which was discussed in the previous section. Clearly, the closer a poverty line is to that decile, the
likelier it is to record an increase, whereas more generous lines still record declines as a result of
income gains to people in the second and third deciles. But even for those lines, poverty measures
which are more sensitive to large distances between incomes and the poverty line (i.e. that place
greater weight on greater destitution) - such as FGT(2) - are liable to pick up the losses at the very
bottom and have them outweigh gains closer to the upper poverty lines.

This picture of considerable reductions in poverty throughout the period, albeit with some
ambiguity between 1992 and 1994, is confirmed by stochastic dominance analysis. It has been

3 These poverty ranges refer to the values with respect to the lower-bound and upper-bound poverty lines.
3 The poverty headcount figures for the per capita distribution are higher than those reported by various
earlier studies (see Haindl, 1996, for a survey). This is due primarily to the following methodological
corrections which have been made: (a) Some earlier studies report as a headcount the proportion of. We
report the proportion of individuals below the poverty line. Since households tend to be larger among the
poor, this increases the figure. (b) Incorporating regional price differences raises poverty since Santiago
prices are the lowest in the country: deflating incomes elsewhere to take this into account reduces their real
incomes. (c) Because we did not apply the arbitrary 0.66 factor to reduce prices in rural areas (see Section
2), we did not lower poverty lines for rural areas. We believe that there was no justification for that practice,
particularly in light of the fact that reported figures for own consumption from household production among
the rural poor did not appear to be unrealistic. The empirically baseless reduction of rural prices by an
arbitrary factor might well have been contributing to an under-estimation of rural poverty. (d) Finally, our
inclusion of domestic servants as individuals with their own incomes - rather than those of their employers -
might have added some individuals to the ranks of the poor.
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shown that if a distribution A displays poverty mixed dominance (PMD(r, z+)) over a distribution
B, then any poverty measure which is decreasing in income, satisfies the focus axiom and the
transfer axiom (in situations where a crossing of the poverty line does not occur), will indicate that
poverty is lower in A than in B, for any poverty line between z- and z+.3 5 This class of poverty
measures includes all members of the Foster-Greer-Thorbecke Pa class, and is therefore
particularly appropriate for this study. Poverty mixed dominance essentially requires that
distribution A display second-order dominance over B from zero to the lower bound poverty line
(z-), and first-order dominance from z- to z+. Table 15 below, which is analogous to Table 10,
presents the results for Chile, with z- set at the indigence line and z+ set at the upper-bound
poverty line. The letter P in cell (i, j) indicates that year i dominates year j. As before, dominance
was checked for both per capita income and income per equivalent adult; on this occasion, both
concepts yield exactly the same results, so that there are no entries in brackets.

These results reveal that there was unambiguously less poverty in 1992 and in 1994 than in either
1987 or 1990, whether poverty is measured by the headcount, the poverty deficit or indeed any of a
host of other sensible poverty measures, and for any poverty line set anywhere between P$ 15,050
and P$34,164 per month in 1994 Santiago pesos. This sort of unambiguous poverty reduction,
quite independent of the specific measure used and valid for such a large range of poverty lines, is
not common. Its achievement confirms the widely held view that Chile has made substantial strides
in the fight against poverty during the last decade.3 6

Table 15 Poverty (Mixed) Stochastic Dominance Comparisons

1987 1990 1992 1994
1987
1990
1992 P 
1994 P P

Yet, there is also confirmation of two sub-periods in which growth did not lead to unambiguous
poverty reductions: from 1987 to 1990 and from 1992 to 1994. On both occasions, although the
headcount for the headline poverty line indicates a reduction in the number of poor people, there
were income losses in the lowest percentiles of the distribution. These losses imply that some
poverty measures in the wide class defined above would have indicated increases in poverty for at
least some of the poverty lines in the covered range. Indeed, in the second sub-period this was the
case for all three indigence measures reported in Table 14, for the equivalised income distribution.
Still, the dominance of 1994 over both 1987 and 1990 indicates that the losses to some of the poor
in the last two years were at least not sufficient to outweigh the gains made between 1990 and
1992.

Overall, there is no question that Chile's growth and social policies3 7 were tremendously
successful in reducing the incidence, intensity and inequality of poverty between 1987 and 1992,

3 See Howes (1993) for a discussion, and Ferreira and Litchfield (1996) for an application to Brazil.
36 All but one of the positive dominance results reported in the above table follow directly from the first
order-dominances reported in Table 9. The table contains new information only for the cases where there
was no dominance, as well as for the dominance of 1992 over 1990, the distribution functions of which
clearly do not cross between z and ze.
37 Larraflaga (1994) has decomposed the changes in poverty in Chile between 1987 and 1992 into a growth
and a redistribution component, using a methodology due to Datt and Ravallion (1992). While he found that
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with the poverty deficits being roughly halved across all three poverty lines (a little less for the per
capita incomes, a little more for the equivalised incomes). Nevertheless, the recent reversal in the
performance of the poorest of the poor does warrant continued monitoring by the authorities, and
may be seen as a cautionary signal against complacency.

5. Static and Dynamic Decompositions of Inequality

This chapter has focused on a reasonably detailed description of the levels and changes in poverty,
inequality and welfare in Chile during the last decade. A deeper analysis of the causes of these
changes, as well as an identification of who and where the poor are, and of which of their social
characteristics may provide scope for improvements in the policies aimed at reducing poverty with
minimum cost to economic efficiency, are the subjects of the remaining chapters in this Report.
This section does, however, present a preliminary discussion of some of the structural factors
which may explain Chilean inequality. The analysis relies on two sets of inequality
decompositions: the first group are static decompositions, which aim to separate inequality
measures into within-group and between-group components, and the second set are dynamic
decompositions, which shed some light into what explains changes in inequality over time. The
income concept used for all decompositions is household income per equivalent adult.

The basic idea behind static inequality decompositions is that household and personal
characteristics, such as education, gender, occupation and regional location, are important
determinants of household income. If that is the case, then at least part of the value of any given
inequality measure must reflect inequality between people with different educational levels,
occupations, genders, and so on. This inequality is referred to as the "between-group" component.
But for any such partition of the population - whether by region, occupational sector or any other
attribute - some inequality will also exist among people in the same sub-groups; this is the"within-
group" component. While inferring causality from such decompositions requires considerable
circumspection, especially when the attribute defining the partition is variable (such as education),
one often refers to the between-group component as the share of inequality 'explained' by that
particular attribute, while the within-group component is 'unexplained' or residual.

Although many common inequality measures are not decomposable across such partitions in a
meaningful way, all members of the Generalized Entropy class3 8 can be decomposed in a very
simple form. For them, total inequality (I) is simply the sum of the between-group (IB) and the
within-group (Iw) components: I = IB + IWI Each of the components is formally defined in
Appendix 1. This allows us to capture the share of inequality explained by a partition with a very
simple statistic: RB = IB/I. This explained share depends not only on the attribute defining the
partition, but also on the specific member of the Generalized Entropy class being decomposed.
Below, we use the following household or personal attributes to define partitions: the region where
the household lives; its urban/rural status; gender of head; age of head; education of head and
occupation of head. The value of RB for each of these partitions is given in Table 16 below for
both the mean log deviation (E(O)) and the Theil index (E(l)). It constitutes a measure of the

some 80% of the reduction could be explained by the effects of growth, some of the changes were also due
to a redistribution effect, which may very well have followed - at least in part - from the government's social
policies and expenditures.
3S Including E(O), E(l) and E(2); see Appendix 1.
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relative importance of the relevant attribute in explaining inequality, as measured by the specific
index.

The regional partition divides the population into 13 subgroups, according to which of the
country's 13 regions the household is located in. Naturally, the urban/rural partition divides the
population into two subgroups, as does the partition based on gender of the household head. The
partition by age of the head of the household creates six sub-groups: less than 25 years, 25 to 34
years, 35 to 44 years, 45 to 54 years, 55 to 64 years and 65 years or older. The education partition
divides households into five subgroups, according to whether the head has less than four years of
schooling, between four and seven years of schooling, between eight and eleven years of
schooling, between twelve and fifteen years of schooling, or more than fifteen years of schooling.
The occupational partition divides households into eleven groups, according to whether the head
reports an occupation which fits into the following sectoral categories: outside labor force;
unemployed; agriculture; mining; manufacturing; utilities (electricity, gas, water); construction;
commerce; transport, storage or communications; financial and other 'entrepreneurial' services;
social and personal services.

Table 16 Static Decomposition Results: RB

Partition 1987 1990 1992 1994
E(0) E(1) E(0) E(1) E(0) E(1) E(0) E(1)

Region 0.05 0.05 0.05 0.04 0.08 0.06 0.08 0.06
Urb/Rur 0.07 0.05 0.02 0.02 0.04 0.03 0.05 0.04
Gender 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00
Age 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.02
Education 0.30 0.32 0.26 0.24 0.32 0.31 0.26 0.24
Occupation 0.10 0.10 0.09 0.09 0.07 0.06 0.10 0.08
Fine 0.58 0.58 0.55 0.55 0..58 0.55 0.55 0,54

Table 16 sheds considerable light on the relative importance of these personal and household
attributes in explaining inequality. In interpreting it, one should bear in mind that each individual
decomposition is unrelated to the others, so that the RB values are not analogous to partial
derivatives or regression coefficients in a multiple regression. Each partition doesnot control for
the other attributes. The first finding is that regional location can not account for a very substantial
share of observed inequality in Chile. Though its importance rose over the period, it started at 5%
and never reached 10% of the total. While this suggests that broad regional income disparities,
such as are observed in other countries39 , are not a big issue in Chile, it should not be taken to
mean that where a household lives is of no use as a targeting variable. As Chapter 4 suggests,
income disparities at the level of the comuna - rather than the region - can be very substantial.
Geography may be related to inequality, but if it is, it is at a finer level of disaggregation than at
the macro-regional level.

Inequality between urban and rural areas also fails to capture a very significant proportion of
overall inequality, accounting for only 2 - 7% of the total. According to these decompositions,
however, the least important personal attributes in explaining inequality are the gender and age of
the household head. Let us take these in turn. The unimportance of gender (0-1% of the total over
the entire period) is in line with international evidence for developing countries. Ferreira and
Litchfield (1997) find a gender RB of 0.00 for Brazil, in all three years investigated (1981, 1985

3 Such as Brazil or Indonesia.
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and 1990). Quisumbing et al (1995) used stochastic dominance techniques to investigate whether
male-headed households fared better than female-headed ones in ten developing countries, and
statistically rejected that hypothesis in most cases. Nevertheless, as these authors point out, these
results refer only to inequality between households headed by males or females. It says nothing
about labor-market disparities or intra-household distribution between males and females, and
should not be construed as evidence relating to those important issues.40

The unimportance of age is perhaps more surprising. Life-cycle theories of human capital and
income, and considerable evidence from labor market studies, suggest that earnings are
significantly correlated with age, and one might expect this to show up in disparities between
households headed by different age groups. The finding, which is similar to that of Ferreira and
Litchfield (1997) for Brazil, suggests that households somehow dilute those earning differentials
by age. Since the variable being decomposed is household income per equivalent adult, it is
reasonable to suppose that the birth of children compensates for (at least part of) the increase in
income which may accrue to a household head as s(he) ages. Through childbirth or otherwise,
taking households as the unit and dividing its income by the number of equivalent adults offsets
whatever income disparities exist between different age groups in the labor market: the
decomposition does indicate that inequality between different age groups of households is not
important.

The two most important attributes for explaining inequality in Chile are education and occupational
sector of the household head. And of the two, education is clearly the crucial factor. Depending on
the measure and on the year, between one-quarter and one-third of total inequality is accounted for
by differences in the educational attainment of the household head, with mean incomes for each
category rising markedly with schooling. Compared to this, even the 6 - 10% accounted for by
occupational sector seems small, particularly in light of the fact that educational differences are not
controlled for in the occupational decomposition. This result suggests that the current policy focus
on education is not misplaced, and that continued improvements in educational attainment by the
poor are likely to lead to reductions in overall inequality, in addition to their direct effect on
poverty reduction.

Finally, the bottom row of Table 16 refers to the proportion of overall inequality which is
explained by differences between the 5720 subgroups in a fine partition by all six attributes in the
table, combined together. This proportion is remarkably consistent over time and across the two
measures, remaining always in the 54-58% range. By international standards, this is a relatively
high proportion of overall inequality accounted for by personal and household attributes (see
Cowell and Jenkins, 1995, and Ferreira and Litchfield, 1997). Nevertheless, looked at in another
way, these figures indicate that even when the population has been very finely partitioned, into
nearly 6,000 subgroups - each of which consists of households that live in the same region and
zone, and whose heads belong to the same gender, age, education and occupational categories -
still some 42-46% of total income inequality is within-group, and can not be accounted for by
differences between the subgroups. This is in line with the international experience that inequality
is not only a complex variable to measure without ambiguity, but also a phenomenon whose
magnitude is difficult to explain by the standard set of personal or household attributes.

40 See Agrawal and Walton (1996) for a survey of labor market gender issues in a number of developing
countries.
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Turning now to the changes in inequality, we rely on a decomposition of the mean log deviation
(E(O)), due originally to Mookherjee and Shorrocks (1982), which separates a change in overall
inequality into three components, again in relation to a partition by household attributes. The first
component is due to changes in the relative sizes of the subgroups into which the population has
been partitioned: the 'population shares' effect (terms a+b in Table 17). The second component
reflects changes in the relative mean incomes of each subgroup: the 'mean incomes' effect (term
c). Finally, the third component is due to changes in inequality within each sub-group: the residual
or 'unexplained' effect (terrn d). The decomposition and the formulae for each of the effects are
given in Appendix 1. Table 17 below lists each of the four terms of the decomposition and labels
them.

Table 17 Dynamic Decomposition Results

1987 -1992 1992 -1994
%AE(0) -7.8 -0.9
Partition a b c d a b c d
Region 0.1 0.0 1.8 -9.6 0.0 0.0 -0.3 -0.8
UrblRur 0.4 -0.4 -2.3 -5.5 0.2 -0.4 1.0 -1.8
Gender 0.1 0.0 0.0 -7.9 -0.1 0.0 -0.9 -0.1
Age 0.0 0.0 1.2 -8.9 -0.1 -0.2 0.3 -1.0
Education 3.1 0.9 -1.8 -10.0 0.4 3.4 -9.6 4.9
Occupation 4.2 0.1 -1.9 -8.8 0.0 0.2 2.4 -3.5

%AE(0) 1987 -1994
Partition a b c d
Region 0.0 0.0 1.5 -10.2
UrblRur 0.7 -0.8 -1.3 -7.3
Gender 0.0 0.0 -0.8 -7.9
Age -0.4 -0.1 1.4 -9.5
Education 2.1 4.2 -10.8 -4.1
Occupation 3.3 1.3 -2.1 -11.1

a and b measure the 'population shares' effect;
c measures the 'mean incomes' effect;
d measures the 'unexplained' effect.

In interpreting the table, we note that the overall changes in E(0) were negative in the three periods
considered (see Section 3),41 and that a negative sign in any component indicates that that term
contributed towards the decline in inequality as measured by the mean log deviation. Conversely,
positive numbers measure the extent to which the component partially offsets declines in other
effects for the partition. Looking first at the changes over the whole period for which we have data
(bottom panel), the first remarkable observation is that in all cases but education, the decline in
overall inequality is not predominantly accounted for by either changes in population shares (due
to households moving across subgroups in such a way as to reduce the between-groups
component) or by changes in relative sub-group mean incomes. In fact, in all those cases it is the

41 The overall changes in E(0) differ slightly from the changes that can be derived from Table 6, due to small
sample differences resulting from the elimination of households with missing values for partition variables
(e.g education, age, etc.). Note also that for some of the partitions, the four effects do not add up to the total
change. That is due to the fact that the decomposition is an approximation, which is usually - but not always
- very close to the exact decomposition. See Mookherjee and Shorrocks (1982).
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unexplained effect (due to changes in inequality within the sub-groups over the period), which
accounts for most of (or more than) the total change.

This can be interpreted as suggesting that the decline in inequality (as measured by the bottom-
sensitive E(0)) between 1987 and 1994 is not primarily due to any reallocation of people across
regions, or from rural to urban areas, or across age or occupational groups. Neither is it due to
reductions in the disparities between the mean incomes of subgroups in those partitions. For all of
those partitions, the dynamic decomposition assigns most of the change to the unexplained or
residual 'within-group' changes. An insight into what may have been behind these within-group
changes comes from the education partition: here, the most important component of the
decomposition was a reduction in disparities between mean incomes across education sub-groups.
Unexplained changes go in the same direction, but fail to completely offset the increase in
inequality coming from the population shares effect, so that the overall change (-8.7%) is in fact
less than the mean income effect (-10.8%). This suggests that reductions in this bottom-sensitive
inequality measure - which are most likely to reflect the compression at the lower tail of the
distribution to which we referred in Section 3 - are due to a gain in the incomes of the unskilled.

Tlhis is quite plausible in principle: fast export-led growth is often intensive in unskilled labor, and
can lead to declines in the skilled-unskilled wage differentials, essentially through the Stolper-
Samuelson theorem. Meller (1996) has argued that this may have been happening in Chile since
the late 1980s. This could lead to a decline in inequality between education sub-groups, despite the
continuing movement of people into the higher educated categories, which can have an inequality-
augmenting impact on E(0): see columns a and b. What is somewhat puzzling is the apparent
timing of these gains: an inspection of the upper panel of Table 17 reveals that most of the decline
in inequality due to the mean-income effect took place between 1992 and 1994, rather than earlier.
We have seen, however, that the latter sub-period was one of relatively lower growth and increases
in unemployment. We have also seen that it was marked by a decline in the mean income of the
bottom decile, and a much lower reduction in E(0) than at other times - as is indeed confirmed by
the total changes in this period.

While this matter would deserve a more detailed investigation which is outside the scope of this
chapter, a plausible hypothesis to reconcile these findings is that there may have been substantial
income mobility between 1992 and 1994. Unemployment, and the income losses that it brings, may
not have hit the less educated disproportionately. It may be that many of the households losing
income and leading to a fall in the welfare of the first decile were educated and came from higher
up in the distribution. In that case, one could observe both small declines in overall inequalityand
substantial declines in the relative mean-income differentials across education groups. If this were
the case, a necessary corollary would be that education should explain less inequality in 1994 than
in 1992; indeed, inspection of Table 16 will confirm a 19% decline in the explanatory power of the
education partition, measured by E(0).

In any event, what is clear from both the static and the dynamic inequality decompositions
presented in this section is the central importance of educational attainment for an understanding of
Chile's distribution of income. Not only is it by far the most important factor 'explaining' the
country's high levels of inequality, but changes in returns to it also appear to be crucial to
understanding changes in the distribution.
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6. Conclusions

In presenting a statistical overview of poverty, inequality and welfare in Chile during the last
decade, this chapter has highlighted a number of interesting results:

* Chilean inequality is high by international standards, and remained largely unchanged between
1987 and 1994. Scalar inequality measures - such as the Gini coefficient and the Theil index -
varied little over the period, and there was no statistically significant Lorenz dominance
between any of the years in the sample.

* Within the broad picture of stability in inequality, there is some evidence that the shape of the
density function may have altered slightly, with a compression at the lower tail (reducing
bottom-sensitive inequality measures such as the mean log deviation), and an increase in
dispersion at the upper tail (leading to rises in top-sensitive measures such as the coefficient of
variation).

- Economic growth has had a substantial and clearly beneficial impact, helping shift the
distribution function to the right. Welfare, as measured by any reasonable social welfare
function, was unambiguously higher in both 1992 and 1994 than it had been in either 1987 or
1990. Poverty was similarly incontrovertibly lower. The bulk of these welfare improvements
took place between 1987 and 1992, however, and the slowdown in growth and increase in
unemployment after 1992 were associated with losses to the poorest eight or nine percent of
the population. While other social groups - including many of the poor - continued to gain,
those losses at the very bottom of the distribution were associated with an increase in indigence
in those two years.

* Over the whole period, however, growth and other factors have led to a remarkable decline in
poverty, however it is measured, and for a wide range of plausible poverty lines. For some of
these lines, headcounts and poverty deficits were halved from 1987 to 1994.

* While we have found that some assumptions underlying previous studies contributed to
underestimating both poverty and inequality, whether by arbitrarily reducing prices in
calculating poverty lines for rural areas, taking households rather than individuals as the unit of
analysis, or ignoring live-in domestic servants, another important adjustment made in this
study goes in the opposite direction and suggests that previous reports may have overestimated
poverty and inequality. We have found that both poverty and inequality measures for Chile are
considerably reduced when household incomes are adjusted to take into account differences in
needs between children and adults, and to take some account of economies of scale inherent in
the sharing of fixed costs within the household.

A preliminary investigation into the factors that may explain the structure of and the changes in
inequality in Chile suggests that education is by far the most important candidate variable. Not only
do differences between groups partitioned by educational attainment explain a much greater share
of overall inequality than for any other household attribute, but also it is changes in returns to
education which appear to lie behind the reduction in bottom-sensitive inequality measures over
the period.
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Appendix 1

As stated in the introduction, the four inequality measures used in this study are the Gini
Coefficient, the mean log deviation, the Theil index and a transform of the coefficient of variation.
In their formulae below, we use the following standard notation: yi is the income of individual i, i
E (1, 2, ..., n), n is the number of individuals in a given distribution, and J(y) is the arithmetic
mean of the distribution.

tit n

The Gini is given by G E Y1 -Y,|.

The other three measures are all members of the Generalized Entropy class of inequality indices,
which satisfy a number of desirable properties, such as symmetry, population replication, scale
invariance and decomposability. See Cowell (1995) for details. The general formula for the
parametric class is given by:

E(a)) = 2,_ [t ,i(y)i ] (1)

Using l'Hopital's rule, one can obtain E(O), the mean log deviation:

E(O) n lo1 ~g AY
n,= 1 k(y,)

Similarly, the Theil index corresponds to E(1), which is given by:

1 _ _ yE(1) = 1E Y1 log( 

The fourth measure we have employed is E(2), which can be expressed as half of the square of the
coefficient of variation:

n 2

E(2) = 1 -

As indicated in Section 5, any one of the last three indices - or indeed any member of the
Generalized Entropy class given by (1) above - can be decomposed into a between-group and a
within-group inequality components, as follows. Let fl(k) be a partition of the population into k
subgroups, indexed by j. Let pt(y)j be the mean income in subgroup j; E(a)j be the inequality
measured for the population in subgroup j; fj = nj/n be the population share of subgroup j ; and

vi = njlI((Y)j be the income share of subgroup j.
' np(y)
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If we define the between-group component IB as: IB = a[ f, - 1] and the

k

within group component Iw as: iw = ZWjE(a)j where the weights are given by:
JaI

w, = v, f, , then Cowell and Jenkins (1995) show that overall inequality I can be written

simply as I = IB + 4.42 The share of inequality explained by a given partition rI, for a specific
Generalized Entropy measure I, which is reported in Table 15, is simply RB(I) = IB(rI)/I.

While these static decompositions shed some light on the structure of inequality at a given point in
time, a different methodology is required to decompose the total change in inequality over a period
into its three component effects: that due to changes in subgroup population shares, that due to
changes in relative mean incomes across subgroups, and that due to residual changes in within-
group inequality. Mookherjee and Shorrocks (1982) have shown that the overall change in E(O)
can be well approximated by the following expression:

k kr

AE(O) EE(O),Afj +Z[2J -log(2X)], + (a + b)
J=1 =

VV ( X f,&) g(/"(Y) 1)+ (c)
J=1

EfJAE(O)j (d)
1=1

where Ax := x(t+1) - x(t) is the difference operator; an overbar indicates a simple average of the
values of the variable at t and at t+l; and kj = p(y)j/p.(y) is the ratio of subgroup mean to overall
mean.

The decomposition has four additive terms (a - d). The sum of a and b gives the population shares
effect; c is the relative mean incomes effect, and d is the unexplained effect. Their values (after
both sides are divided by E(0)) are entered in Table 16 above, for the indicated partitions and time
intervals.

42 Cowell and Jenkins (1995) draw on earlier work by Bourguignon (1979), Cowell (1980) and Shorrocks
(1980 and 1984).
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8. Appendix 2: Illustrating Basic Stochastic Dominance Concepts

Figure 1

F (y)

B A

Distribution A displays first-order stochastic dominance over distribution B if its cumulative
distribution function FA(y) lies nowhere above and at least somewhere below that of B, FB(y). For
any income level y, fewer people earn less than it in A than in B.

Figure 2

G (yki)

B A
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Distribution A displays second order stochastic dominance over B if its deficit function (the
Yt

integral of the distribution function: G(yk) = JF(y)dy ) lies nowhere above (and somewhere

below) that of B. It is a weaker concept than its first order analogue, and is in fact implied by it.

Figure 3

L (p)

0

Distribution A displays mean-normalized stochastic dominance (also known as Lorenz dominance)
over distribution B, if the Lorenz curve associated with it lies nowhere below, and at least
somewhere above that associated with B. A Lorenz curve, such as those depicted in the figure
above, is a mean-normalized integral of the inverse of a distribution function:

1 P
L(p) = .F-1(7)dy In other words, it plots the share of income accruing to the bottom p%

A1y) 0
of the population, against p. For a Lorenz curve (A) to lie everywhere above another (B) means
that in A, the poorest p% of the population receive a greater share of the income than in B, for
every p.
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1. Introduction'

Existing studies show that economic growth has proved an efficient instrument in reducing poverty in the
Chilean economy. Social policy has also been a contributing factor in the alleviation of poverty. Overall
poverty declined by 17 percentage points between 1987 and 1994. This figure represents an impressive
achievement for such a short period of time. It suggests that the success story of the Chilean economy of
the last decade also comprises gains in equity.

Has the reduction in poverty been an across the board process, benefiting every initial group living under
poverty, or is it better described as a selective process with winners and losers? If so, what population
groups lag behind where poverty appears resilient to market forces and government policies? What
would be the right strategy for fighting poverty in the future?

This chapter deals with these questions by looking at the evolution of vulnerable and non-vulnerable
population groups during the 1987-1994 period. For the purposes of this paper, vulnerability is defined as
the high probability (risk) of being poor during 1987. After defining 28 population subgroups according
to the economic characterization of the head of the household, a dynamic decomposition is applied to
decompose the change in overall poverty between intra and inter subgroup effects. The main result of
this chapter is that the reduction in poverty benefited almost every initial poor group and that
vulnerability, or the risk of being poor due to economy wide conditions - overall unemployment, low
income, and backward economic sectors - was much lower in 1994 than in 1987.

The chapter is structured into four sections. In the first section the population of households is split
between vulnerable and non-vulnerable groups by using a probabilistic approach which selects those
socioeconomic characteristics that correlate closer with poverty. Section two reports the main results of
this chapter by studying the evolution of vulnerable subgroups over time. The analysis includes a
decomposition of the changes in poverty over time between intragroup and composition subgroup effects.
Section three looks at two welfare related aspects that income based poverty measures do not take into
account: household size decisions, and the consumption of social services. Section four introduces
community effects associated with vulnerability. Section five provides some policy recommendations.

2. Vulnerable Groups in the Chilean Economy

This section examines the evolution of poverty during the 1987-1994 period by disaggregating
households between vulnerable and non-vulnerable groups. Vulnerability is defined as a higher than
average probability of being poor in 1987. In this way, every subgroup with a headcount above 38%
during 1987 is classified as vulnerable.

Notice that the definition of vulnerability is necessarily arbitrary because of the non-formal nature of this
concept. To this extent, defining every group with a higher than average risk of being poor as vulnerable

I This paper was prepared for the World Bank by Osvaldo Larraflaga and Dante Contreras, Department of Economics,
Universidad de Chile, Santiago. Able research was provided by Jaime Ruiz Tagle and insightful comments from Francisco
Ferreira, Anthony Shorrock, Alberto Valdes and Ram6m L6pez. Nonetheless, the authors only are responsible for the contents
of this document.
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is just a natural choice. What is more important is to analyze the evolution of vulnerable groups over time
and to relate their behavior with the overall process of poverty reduction.

The operational definition of poverty, which is followed throughout the chapter, is the proportion of
households whose income is below the poverty line. Income is defined as total monetary income of the
household deflated by regional prices and adjusted by adult equivalence scales.2

The base year used to define vulnerability is 1987 because of general improvements in living standards
seen during the 1987-1994 period. Thus, "new" vulnerable groups were not expected to appear in
subsequent years. This assumption was confirmed by the data.

Vulnerable Groups: Identiflcation Criteria and Methodology

Looking for vulnerable groups is a natural way to study the effects of poverty reduction on the
population. However, separating the population into either vulnerable or non-vulnerable groups raises
two basic problems that need to be solved.
First, it is necessary to find appropriate criteria to separate households into different and mutually
exclusive groups. There are many feasible options to do this; the Casen survey contains a large set of
socio-economic and demographic variables.

Criteria used to separate household population into vulnerable and non vulnerable groups were:

* the need to refer to evolution of poverty in terms of general development of the economy makes it
convenient to classify households according to the economic status of the head. Households could
then be divided across income-generating lines.

* sample considerations and the macro orientation of the study recommend a minimum size of each
group. Thus, very specific poverty situations, like those related with the coal crisis in the towns of
Lota and Coronel, are not addressed in this study.

The second problem was to find a methodology for classifying households between groups according to
the specified criteria. This was done on the basis of a probit model which looks for those variables more
closely correlated with poverty (see Appendix C). The left hand side variable in the regressions is a
dummy which takes the value of 0 if the household is classified as poor and 1 if classified otherwise. The
right hand side is the set of variables regarding socioeconomic and demographic factors that characterize
households in the Casen survey. Here it is quite important to notice that we were not looking for causality
relations in order to explain poverty but for those variables that, after controlling for all other effects,
correlate with poverty.

The regression procedure selected a subset of variables which associate more closely with poverty. These
were the following:

2 This is the same definition of chapter 2 except for the utilization of the household rather than the individual as unit of analysis.
This is because information about the household characteristics provides additional elements to explain poverty such as: working
ratio, spouse years of education, etc.
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* sex of the household head;
* education level of the head of the household (8 years of education is the threshold 3);
* young age (less than 35), middle age (35-64) and older age (more than 64);
* rural versus urban location;
* occupational status of the head: employed, unemployed or non-labor participant;
* economic sector of the occupied head: agriculture, tradable and non-tradable;

Vulnerable and Non Vulnerable Groups

A total of 28 population subgroups belonging to eight major categories were found according to the
described procedure. For every vulnerable (marked by an asterisk) and non-vulnerable group, Table A-1
shows its share in total population, the incidence of poverty (headcount), and the contribution to overall
poverty. Results are shown for the base and the final years (see Table 1 for the whole picture).

The first category of households are those headed by a female, excluding the unemployed.4 The group
accounted for 15.1% of the total population of households during 1987.

The category is divided into six subgroups according to labor market participation, education, and age of
the household head. Three of these subgroups classify as vulnerable. These are households where the
female head is poorly educated and employed (either young or middle aged); households where the head
is poorly educated, and non labor market participants. The latter subgroup comprises a sizable fraction of
total households (5.4%) and relates to an archetypal poverty group: households headed by a poorly
educated female who does not work - at least on a regular basis - because suitable jobs may not be
available at the requested payment (reservation wage).

The second category is composed by households headed by a male who works in the tradable sector
(excluding agriculture). The share of households in this category accounted for 7.5% of all households in
1987. Four subgroups are defined here according to the education and age of the head. Among them are
two vulnerable subgroups: these are households where the head is poorly educated, either young or
middle aged. This finding is hardly surprising as poor education is usually associated with low labor
productivity.5

3 Eight years of education correspond to primary school. Twelve years of schooling is equivalent to high school diploma. More
than twelve year of education correspond to University level or Technician and Professional Institutes. --

4 Groups are mutually exclusive. This obliges to make some choices, as including the unemployed head female in the
"unemployed group" rather than in "head female group".

S Notice that poverty is much higher among households with young heads. This groups adds lack of labor experience to low
education to explain poverty. On the other hand, households headed by a poorly educated but more trained head are not
considered vulnerable by the alternative definition (see section 1.3).
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Table 1: Vulnerable and Non-vulnerable Groups

A. Female Household Head (less than 65 years old)

1987 1994
Headcount Index Share Headcount Index Share

1. Workers, young, low education (*) 64% 0.48% 45% 0.29%
2. Workers, young, high education 32% 1.17% 16% 1.56%

3. Workers, adult, low education (**) 44% 2.69% 22% 3.11%
4. Workers, adult, high education 15% 2.67/o 9% 3.74%

5. Non labor force participants, low education (*) 56% 5.37% 35% 3.78%
6. Non labor force participants, high education 32% 2.73% 25% 2.22%

B. Non Labor Force Participants (Male)

1987 1994
Headcount Index Share Headcount Index Share

1. Low education (*) 52% 3.78% 31% 2.66%
2. High education 23% 3.70% 20% 2.03%

C. Tradeable Sector Male Workers (Non-agric)

1987 1994
Headcountlndex Share Headcount Index Share

1. Young, low education (*) 64% 0.94% 40% 0.58%
2. Young, high education 32% 3.65% 18% 3.89%

3. Adult, low education (**) 40% 3.25% 22% 3.02%
4. Adult, high education 16% 4.53% 10% 4.77%

D. Non-Tradeable Sector Male Workers

1987 1994
Headcount Index Share Headcount Index Share

1. Young, low education (*) 61% 1.94% 41% 1.64%
2. Young, high education 28% 9.56% 16% 10.80%

3. Adult, low education (**) 41% 8.87% 18% 10.19%
4. Adult, high education 15% 13.32% 9% 17.60%

E. Agricultural Sector Male Workers

1987 1994
Headcount Index Share Headcount Index Share

1. Young, low education (regions VI to X) (*) 77% 1.56% 58% 1.09%

2. Adult, low education (regions VI to X) (*) 64% 4.74% 42% 4.44%

3. Young, low education (other regions)(*) 70% 1.14% 54% 0.67%

4. Adult, low education (other regions) (**) 48% 2.01% 32% 1-.64%

5. Young, high education (total country) (*) 53% 2.19% 38% 2.07%
6. Adult, high education (total country) 33% 1.59% 26% 1.92%
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F. Heads Older Than 65 (Male and Female)

1987 1994
Headcountlndex Share Headcount Index Share

1. Urban, low education (**) 40% 7.90% 16% 8.08%

2. Rural, low education (*) 57% 2.71% 31% 2.39%

3. Urban and rural, high education 12% 3.83% 4% 3.55%

G. Unemployed Younger than 65 (Male and Female)

1987 1994
Headcount Index Share Headcount Index Share

1. Urban, low education (**) 77% 1.34% 60% 0.80%

2. Rural, low education (*) 94% 0.32% 80% 0.21%

3. Urban and rural, high education 72% 2.01% 55% 1.27%

Notes:
Young corresponds to household head less than 35 years old.

Adult corresponds to household head more than 35 years old.
Low education corresponds to household head with education lower than primary school level.
High education corresponds to household head with education higher than primary school level.

(*) This symbol identifies vulnerability when the privation is defined with a headcount of 50%

(**) This symbol identifies vulnerability when the privation is defined with a headcount of
38% (the average headcount index for 1987).

The following category are households where the head is a male who works in the non-tradable sector.
This category represents 37.7% of total households in 1987. This group is also divided into four
subgroups according to the age and education of the head. Again, vulnerability is associated with those
households where the head is poorly educated, either young or middle aged.

The next category is composed of households where the head is a male who works in the agriculture
sector. The share of this group was 13.2% in 1987. It contains six subgroups classed according to the age
and education of the head as well as the geographical location of the household. The last variable
separates those living in regions oriented to agricultural production (VI to X) and elsewhere. In 1987
poverty was an extended reality in the agriculture sector as five of these six subgroups were classified as
vulnerable. Under these conditions, every household headed by a poorly educated worker - regardless of
age and location - falls into the vulnerable condition. For the first time, a household headed by a highly
educated but young worker also qualified as vulnerable.

Households headed by an unemployed person make up a fifth group (3.7% of total households). Here, all
three subgroups - according to the education of the head and the urban/rural location of the household -
qualified as vulnerable. This result follows from the direct link between lack of unemployment and lack
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of current income. However, 72% of poverty among households where the head is unemployed but
highly educated is perhaps too large a figure, suggesting that current income may not be satisfactory
variable with which to measure poverty.
The next group consists of households where the head is over 65 years-old. This category accounted for a
large portion -14.4%- of total households in 1987. It is divided into 3 subgroups according to the
education of the head and the urban/rural location of the household. Households headed by poorly
educated persons, located either in urban or rural areas, qualify as vulnerable. Notice that poorly educated
old persons are likely to be vulnerable because they receive low pension payments and are not covered by
social security schemes.
Finally, a residual group is made up of households with a male, younger, non-labor participant head.

To summarize; the probability of being poor during 1987 was particularly high in households where the
head is either: (a) a poorly educated worker; (b) a female and poorly educated; (c) a worker in the
agricultural sector; or (d) unemployed.

Robustness of the Definition

The definition of vulnerability, a higher than average risk of being poor, is arbitrary according to the
headcount. The robustness of this choice is explored by looking at different poverty indicators and
poverty thresholds for defining vulnerability.
First, robustness with respect to the poverty measure is explored by means of Table A-2. In this table, the
poverty gap and the FGT.-2 measures for all 24 identified subgroups are shown. In 1987, the measures of
gravity (Poverty Gap) and severity in poverty (FGT-2) were 14.4% and 7.6% respectively. More
interestingly, while the ordering of these subgroups varies according to the chosen poverty measure, the
division between vulnerable and non vulnerable categories is robust to that variable. The poverty gap and
the FGT 2 measures classify as vulnerable 15 out of the 18 subgroups ranked as vulnerable using the
headcount criteria.6 The three subgroups that change category are the ones with the lower (above the
mean) headcount. Thus, the definition of vulnerability looks robust to these alternative poverty
indicators. 7

Second, to explore the robustness of the results according to the poverty threshold (the average risk of
being poor) an alternative definition of 50% for the 1987 headcount is utilized to classify groups ashighly
vulnerable.

The new definition comprises 13 highly vulnerable subgroups, after excluding five of the original
vulnerable subgroups. Four of these are households headed by poorly educated, middle-age workers in
the tradable, non tradable and agriculture sector. In short, the more "restrictive" definition of
vulnerability leaves aside households headed by poorly educated but experienced workers. The fifth
vulnerable subgroup not included in the highly vulnerable category is urban households headed by a
person over the age of 65.

6 In every case vulnerability is defined as a higher than average probability of being poor in 1987.

7 The poverty gap and FGT2 are considered because they are subgroup additive separable poverty measures (as it is the
headcount). This property is needed in the analysis.
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2. The Evolution of Vulnerability Over Time

Evolution of Vulnerability Over Time

As already established, the overall poverty situation improved significantly during the 1987-1994 period.
The 17 percentage point decline in the headcount ratio is significant for such a short period of time. One
of the main questions to be addressed in this chapter is what caused this change among the vulnerable
groups? Was the reduction in poverty an extensively diffused process or a selective one?

One answer is shown in Table 2, where the evolution of the population belonging to vulnerable - and
highly vulnerable - groups over the 1987-1994 can be seen. In 1987, 53.3% of the population belongs to
one of the 18 vulnerable subgroups identified in section 1. Meanwhile, 28.5% of the population was
included in the highly vulnerable groups, where the risk of poverty was over 50%.

Table 2: % of Population belonging to Vulnerable Groups (as defined in 1987)

1987 1990 1992 1994
Vulnerable 53.3 25.3 11.3 14.3
Highly vulnerable 28.5 6.1 3.7 4.0
Note: Vulnerable: Groups with headcount above 38%

Highly vulnerable: Groups with headcount over 50%

In the next five year period, the share of households belonging to vulnerable groups fell dramatically,
from 53.3% in 1987 to 11.3% in 1992. A similar result applies to the more restrictive definition of highly
vulnerable, where the share of households declined from 28.5% to a scant 3.7%. Interestingly, the fall in
the share of households which belong to the highly vulnerable category occurred at a faster pace than that
of the vulnerable group. Indeed, the gains in the former were almost complete during the first three years
following 1987.

On the other hand, the situation over the 1992-1994 period can be characterized as one of stagnation (or
slight setback). In isolation this result might be interpreted as vulnerability reaching a natural floor as in
every country there is a core poverty group which is difficult to remove. But other indicators suggest that
a more careful look at the evolution of poverty during the last years is needed.

Another perspective on the evolution of vulnerability over time is the disaggregated picture of all 28
subgroups during the 1987 and 1994 years (see Table 1).

Considering the change in headcount ratios, it follows that the reduction in poverty benefited all
population groups. Moreover, the higher poverty is during the base year, the greater the reduction in the
headcount is likely to be.

The headcount fell most sharply in those groups which had the largest poverty incidence during 1987, as
shown by the mean headcount for vulnerable groups. This declined by 23 percentage points during the
1987-1994 period (from 52% to 29%) as compared to a reduction of 9 points in the headcount of non
vulnerable groups (22% to 13%).
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The interesting point to notice here is that the 17 point reduction in overall poverty was made possible by
the 23 percentage point decline in the poverty rate across vulnerable groups. However, the simpler
statement that the poverty rate declined more sharply for vulnerable than non-vulnerable groups is a
rather expected - and trivial - result.
The gains are particularly notorious in the case of households headed by poorly educated, employed
persons, which accounted for 60% of the population of vulnerable households in 1987. This points out the
importance of economic growth as a means of reducing poverty by raising across-the-board labor
incomes. On the other hand, the strong decrease in the headcount of urban households headed by a person
older than 65 - from 40% to 16% - suggests that social policy was also a contributing factor in the process
of poverty reduction.

Unemployment is still closely associated with poverty in 1994, but the share of households with
unemployed heads declined sharply between 1987 and 1994. This points out that composition effects -
changes of population across groups - can be an important factor in the understanding of the process of
poverty reduction. The same applies to the case of non-labor participants. This issue is developed in
section 2 where a formal decomposition of the changes in poverty is continued.

It is important to interpret correctly the finding of decreasing vulnerability. It means that vulnerability,as
defined in 1987, is less important seven years later. In particular, the risk of being poor in 1994 due to
economy wide conditions such as overall unemployment, low income, and backward economic sectors, is
much lower than in 1987. This does not rule out that vulnerability associated to more specific factors
might still be a relevant factor. Section 4 goes into more detail.

Table A-3 shows the evolution in the headcount ratio and population shares for vulnerable and non-
vulnerable subgroups during the sub-periods 1987-1990, 1990-1992 and 1992-1994. The first two
subperiods exhibit large declines in poverty reduction for both vulnerable and non vulnerable groups.
However, during the years 1992-1994 the gains are almost nil for both categories. Thus, the overall trend
in poverty reduction applies to vulnerable as well as non-vulnerable groups.

To conclude, the reduction in poverty during the 1987-1994 period appears to have benefited almost all
population subgroups. Vulnerability declines in association with the overall improvement in economic
conditions. Of course, this does not imply that everyone is better off during 1994 as compared to 1987.
But, the probability of being poor due to economy wide conditions such as unemployment, low incomes,
and backward economic sectors, is much lower in 1994 than in 1987.

Decomposing Poverty Between Inter and Intra Subgroup Effects

This section presents a dynamic decomposition of poverty of intragroup and composition effects. The
procedure provides useful insights to the reduction in poverty.

The decomposition technique is taken from Mookherjer and Shorrock (1985). It allows the
decomposition of changes in poverty over time intra-group (changes in the incidence of poverty for each
group) and inter-group or composition effects (those coming from variations in the relative size of the
groups).
The decomposition is done according to the following equation:
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+ (Po;+9Pg)M+Pg(r'9'>Pg(X') + -Ol
P(X) 9-P(X) = g 2 (Pg( ) g ) 2 * 

Notice that the sign of the composition effect is given by the change in the subgroup population share
whereas its size depends on the initial headcount. Therefore, positive composition effects are associated
with subgroups which grow at a faster rate than average; negative effects reflect a slower - or negative -
growth rate8 . It follows that a large and positive composition effect contributes to poverty reduction when
the subgroup headcount is lower than average: people are moving to low poverty risk activities. The
opposite would be true if the subgroup headcount were above average.

Table 3: Decomposition

1987-1990 1990-1992
Intragroup Composition Total Effect Intragroup Composition Total Effect

Effect Effect Effect Effect
Vulnerable -6,80% -2,27% -9,07% -3,22% -1,80% -5.02%
Not Vulnerable -1,28% -0,94% -0,33% -2,31% 0,44% -1,87%
Total -8,08% -1,32% -9,40% -5,54% -1,36% -6,89%

1992-1994 1987-1994
Intragroup Composition Total Effect Intragroup Composition Total Effect

Effect Effect Effect Effect
Vulnerable -0,33% -0,49% -0,16% -10,75% -3,18% -13,94%
Not Vulnerable -0,78% -0,47% -1,25% -4,13% -0,67% -3,46%
Total -1 I,11% -0,02% -1,10% -14,88% -2,51% -17.40%

Tables 3 and 4 show the results of the decomposition procedure for the 1987-1994 period. (see Table A-4
for details). During the 1987-1994 period, total poverty fell by 17.4 percentage points, which accounts for
about half of the initial poverty rate. The reduction of 14.9 points can be explained by an intra-group
poverty rate decline, while 2.5 points can be traced to changes in the subgroup's population shares (Table
3). In other words, approximately 85% of poverty reduction is explained by lower poverty rates while the
remaining 15% is due to movements from high risk poverty activities to low risk activities.

Thus, the overall contribution of vulnerable groups accounts for about 80% of the reduction in national
poverty (13.9 percentage points out of 17.4). This figure is much larger than the population share of these
groups: 53% in 1987. This result is the net effect of intragroup and composition effects and reinforces an
already established conclusion: that the strong reduction in national poverty during 1987-1994 reflects
large declines in both the poverty rate and the population share of high vulnerability groups.

8 Notice that composition effects do not cancel out because they are weighted by poverty headcount.
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Table 4: Decomposition
A. Female Household Head (less than 65 years old)

1987-1994

Intragroup Effect Composition Effect Total Effect

1. Workers, young, low education (*) -0.074 -0.103 -0.176
2. Workers, young, high education -0.212 0.095 -0.118

3. Workers, adult, low education (**) -0.639 0.135 -0.504
4. Workers, adult, high education -0.205 0.127 -0.077

5. Non labor force participants, low education (*) -0.974 -0.727 -1.701

6. Non labor force participants, high education -0.170 -0.143 -0.313

B. Non Labor Force Participants (Male)
1987-1994

Intragroup Effect Composition Effect Total Effect

1. Low education (*) -0.698 -0.466 -1.164
2. High education -0.094 -0.363 -0.457

C. Tradeable Sector Male Workers (Non-agric)

1987-1994
Intragroup Effect Composition Effect Total Effect

1. Young, low education (*) -0.182 -0.188 -0.369
2. Young, high education -0.517 0.060 -0.457

3. Adult, low education (**) -0.574 -0.072 -0.646
4. Adult, high education -0.295 0.031 -0.264
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D. Non-Tradeable Sector Male Workers

1987-1994
Intragroup Effect Composition Effect Total Effect

1. Young, low educatior(*) -0.366 -0.152 -0.518
2. Young, high education -1.244 0.276 -0.968
3. Adult, low education(**) -2.162 0.386 -1.776
4. Adult, high education -0.964 0.513 -0.451

E. Agricultural Sector Male Workers

1987-1994
Intragroup Effect Composition Effect Total Effect

1. Young, low education (regions VI to XO*) -0.253 -0.317 -0.570

2. Adult, low education (regions VI to X4*) -1.007 -0.156 -1.165

3. Young, low education (other regions0*) -0.146 -0.296 -0.442

4. Adult, low education (other region4**) -0.291 -0.146 -0.437

5. Young, high education (total countryQ*) -0.312 -0.055 -0.367
6. Adult, high education (total country) -0.123 0.097 -0.026'

F. Heads Older Than 65 (Male and Female)

1987-1994
Intragroup Effect Composition Effect Total Effect

1. Urban, low education(**) -1.920 0.051 -1.870

2. Rural, low educatior(*) -0.657 -0.142 -0.798
3. Urban and rural, high education -0.306 -0.022 -0.328

G. Unemployed Younger than 65 (Male and Female)

1987-1994
Intragroup Effect Composition Effect Total Effect

1. Urban, low educatior(**) -0.190 -0.371 -0.561

2. Rural, low educatior(*) -0.036 -0.094 -0.130
3. Urban and rural, high education -0.274 -0.468 -0.743

Notes:
Young corresponds to household head less than 35 years old.
Adult corresponds to household head more than 35 years old.
Low education corresponds to household head with education lower than primary school level.
High education corresponds to household head with education higher than primary school level.
(*) This symbol identifies vulnerability when the privation is defined with a headcount of 50%
(**) This symbol identifies vulnerability when the privation is defined with a headcount of
38%/. (the average headcount index for 1987).
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Once again, a large reduction in the average headcount can be trivial related to larger declines in the
above the mean poverty rates. But the latter is not a trivial occurrence. It reflects the impact of better
economic conditions in lowering unemployment, raising low level incomes and strengthening social
programs for the poor. A large mass of the income density function around the poverty line must be a
contributing factor to explain the big gains in poverty reduction.9

Vulnerable groups account for 72% of poverty reduction which is caused by the intragroup effect (10.8
percentage points out of 14.9). This ratio is higher than the population share of vulnerable groups (53%).
It follows that poverty across vulnerable and non-vulnerable groups show some convergence over time
or, in other words, that vulnerability loses relevance over time.

Table 4 shows the detailed picture by decomposing the change in poverty at the level of all 28 subgroups.
Notice that the intragroup effect is negative for all vulnerable and non-vulnerable subgroups, reflecting
an across the board decline in the incidence of poverty. The larger the reduction in the subgroup
headcount -and the bigger its population share - the bigger the intragroup effect. This result is in line with
the last section's conclusion on the diffusion of the poverty reduction process.

The data shows that a negative composition effect is particularly strong in households headed by non-
labor participants - male and female - and by unemployed persons. On the other hand, strong and positive
composition effects are associated with households headed by workers in non tradable sectors. This can
be interpreted as rational behavior in response to economic agents, the avoidance of more vulnerable
activities. It also reflects improvement in economic conditions which helps to create less vulnerable
activities, suggesting that the integration of high risk poverty groups to labor markets has been an
important ingredient in the reduction in poverty.

To conclude, an important reduction in poverty is observed during the 1987-1994 period. The decrease in
the poverty rates of the groups defined as vulnerable explains such poverty alleviation. It follows that
poverty across vulnerable and non-vulnerable groups is converging over time, which implies that
vulnerability loses importance through time.

3. Poverty and Welfare

This section explores two welfare related aspects that poverty measures leave aside: decisions on the size
and composition of households and the consumption of social services. In both cases, poverty statistics
may underestimate the changes in welfare.

A Look at the Size and Composition of Households

The average household size in 1987 was 4.2 persons per household, with a dependency rate close to
3.3.10 Both, the dependency rate and the average size of the household declined in the 1987-1994 period.

9 Formally, the headcount elasticity with respect to the mean income is a function of the mass of the density function evaluated
at the poverty line income. See Ravallion, 666.

10 We define the dependency rate as the number of persons in the household with respect to the number of workers.
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Thus, the dependency ratio decreased from 3.33 in 1987 to 2.56 in 1994. The average household size
declined from 4.2 to 3.9 during the same period. It follows that the average number of occupied persons
per household increased from 0.33 to 0.4 in these years. (Table B-1)

These developments are related to the general improvement in economic conditions. Both are associated
with gains in welfare but only the decline in the dependency ratio helps to explain the reduction in
poverty. The decline in the average household size may have opposite effects on welfare and poverty.

The trend in the dependency rate can be traced to the effects of a better economic environment on the
demand and supply of labor. This is an economic improvement as long it is a decision which is taken in
an expanding choice set. It helps to reduce poverty by increasing household income adjusted by adult
equivalence scales.

On the other hand, the reduction in average household size is related to an explosive increase in the
number of total households. The number of households doubled during the 1987-1994 period. The cause
of this was a sustained improvement in living conditions as well as an increase in building of new houses,
most of them supported by public funds. 11

The increase in the number of households - due to the rise in income and employment - reflected the
preferences of those persons and families. Obviously, this is a welfare improvement. By contrast, the
worsening of economic conditions would force families to join others as a strategy to fight unemployment
and the decline in income. This is not a welfare improvement and represents decisions taken within a
reduced choice set.

However, this welfare improvement might contribute to a slow down in the reduction of poverty. This is
particularly true when the measure of poverty is based on household income adjusted by an adult
equivalency scale. As an example, consider a non poor household that splits into two. The two smaller
households will exhibit a lower level of total income as well as lower economies of scale. Thus, it might
happen that one (or both) of the new households is now poor.

Both the decline in the dependency ratio and the increase in the number of (per capita) households are
welfare improvements in the context of a better economic environment. However, the latter might have a
negative effect on poverty reduction statistics, Poverty indicators may underestimate the improvement of
welfare that took place in the context of an explosive increase in the number of Chilean households
during the 1987-1994 period..

Looking at Non-income Components of Welfare

Improvement in the welfare of the population is the standard goal of economics. Under usual assumptions
an increase in real income raises welfare. But there are several non-income components of welfare.

I I Here it should be noticed that the demand-oriented housing policy introduced in the beginnings of the eigthies was very succesful.
As a matter of fact Chile appears to be one of the few Latin American countries where housing deficit has been decreasing over time
(CEPAL, 1995).
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Among them, the consumption of govermnent subsidized social services - health care, education, housing
and others - is perhaps the most important non-monetary component in the welfare of middle and low
income population.
Social policy in Chile is well developed. Most of the population benefits from subsidized education,
nutrition, health care, sanitation and housing services (see Box 1). This suggests that the welfare of the
poor is underestimated when it is evaluated by income indicators like the headcounter and other poverty
measures. To illustrate this point consider that 13% of the population was under the poverty line in 1987,
implying that income was not enough to satisfy the most basic of needs: food. On the other hand, Chilean
health and nutrition standards were, at that time, one of the highest in Latin America. This apparent
contradiction can be explained when considering the role played by social policies.

Tables B-2 to B-19 show some available indicators for vulnerable groups over the 1987-1994 period.
These indicators refer mainly to public utilities and household equipment. A more satisfactory measure of
access to social services is given by the monetary valuation of the consumption of education, health care,
housing and other services provided by the government in a subsidized fashion. Unfortunately, these
figures were not available at the household basis.

As expected, the data shows that housing conditions are more precarious in the case of vulnerable groups.
The number of bedrooms, rooms in the house and habitable rooms are significantly below the national
estimate. Vulnerable groups also show a smaller proportion of households having access to safe water,
sewerage, showers and electricity.
Over time, poor households experienced an improvement in their living standards. Electricity and safe
water is now (1994) available in 80% of households, up from 70% in 1987. The access of vulnerable
households to electricity and safe water clearly improved during the period. Sewerage coverage,
however, is still low. The number of bedrooms, rooms in the house, and habitable rooms have increased
for some groups but still remain significantly below the national average.

The above figures refer to those households that remained poor in 1994 and somewhat underestimated the
improvement in the living conditions of vulnerable groups because of a selectivity effect. It is expected
that households who escaped from poverty also increased their non monetary living standards by more
than those who remain poor. Thus, 1994 living standards for all 1987 poor households should be higher
than for those households who remain in poverty in 1994.

To summarize, the extended access of people to social services points out that poverty indicators based
on monetary income can severely underestimate the living standards of the Chilean population.

4. The Community Effect

Vulnerability, as defined in 1987, is less important in the explanation for poverty. The improvement in
overall economic conditions decreases the risk of poverty associated with macroeconomic and broad
sectoral factors. This does not rule out that vulnerability might now be a more specific condition,
associated with local and idiosyncratic factors. The available data set based on national household
surveys allowed only a restricted study of these matters. In particular, the 1994 Casen survey has sample
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representation at the communal level in x of the 13 Chilean regions.l2 This section examines whether
local factors exist that might explain poverty in addition to other socioeconomic and demographic factors.
In other words, it would look for community specific poverty risk.

This is done by adding communal dummy variables on the right hand side when regressing the
probability of being poor. As before, the right hand side variables include the set of socioeconomic and
demographic factors usually associated with poverty: employment, occupation, education, age, housing
conditions, urban/rural dummy, and housing assets.

The study was carried out in four regions: Metropolitana, Coquimbo (IV), Maule (VII) and Bio-Bio
(VIII). The results are presented in Appendix D (Tables D- 1 and D-2) and show that after controlling for
other relevant variables the local effect is positively correlated with poverty in the communes with higher
poverty incidence. These are Andacollo, Comarbala, Illapel, Salamanca and Los Vilos in Region IV; La
Pintana, Lampa, Buin, San Pedro, Talagante, Isla de Maipo, El Monte y Padre Hurtado in the
Metropolitan area; Talca, Molina, Pelarco, Linares, Longavi, Parral, Villa Alegre, Cauquenes and Chanco
in the Maule region; and the communes of Pinto, Cobquecura, Quilaco, Contulmo y Tiruain the Bio-Bio
region.

5. Conclusions and Policy Recommendations

The main finding of this chapter is that the reduction in poverty during the 1987-94 period benefited each
of the poor groups. Consequently, vulnerability, as defined in 1987, is less important seven years later. In
particular, the risk of being poor in 1994 is lower because economy wide conditions -overall
unemployment, low income, backward economic sectors - are much better than in 1987.

During the five year period between 1987 and 1992 the share of households belonging to vulnerable
groups fell dramatically, from 53.3% in 1987 to 8.5% in 1992. A similar result applies to the more
restricted definition of highly vulnerable, where the share of households declined from 28.5% to a scant
3.7% figure. Moreover, the gains in the latter category were practically completed during the first three
years following 1987.

The 1992-1994 period can be characterized as one of stagnation for poverty reduction. Both, the
headcount index and the poverty gap show similar levels between those years, while the FGT-2
increased.

The headcount fell by more in those groups which had the largest poverty incidence during 1987. The
interesting fact is that the 17 points reduction in overall poverty was made possible because the poverty
rate in vulnerable groups declined by 23 percentage points. It reflects the impact of better economic
conditions in lowering unemployment, raising low level incomes, and strengthening social programs for
the poor. A large mass of the income density function around the poverty line must be a contributing
factor to the large gains in poverty reduction (Chapter 3).

12 Chile is divided in 13 regions and 334 communes of varying size.
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The decomposition procedure shows that over 60% of the total reduction in poverty during 1987 and
1994 can be traced to a decline in the vulnerable groups' headcount. The composition effect in
vulnerable groups accounts for about 18% of the reduction in total poverty. The changes in vulnerable
groups account for 80% of the reduction in poverty during the 1987-1994 period. On the other hand, the
remaining 20% comes from the intragroup effect on non-vulnerable groups (to which the composition
effect is slightly positive).

Positive composition effects are associated with households headed by workers in non tradable sectors.
This can be interpreted as rational behavior of economic agents which avoid the more vulnerable
activities. It also reflects the improvement in economic conditions, whichhelps to create less vulnerable
activities, suggesting that the integration of high risk poverty groups to labor markets has been an
important ingredient in the reduction of poverty.

The observed decline in the dependency ratio and the increase in the number of (per capita) households
are welfare improving choices in the context of a better economic environment. However, the latter might
have a negative effect on poverty reduction statistics. Poverty indicators may underestimate the welfare
improvement that took place along with an explosive increase in the number of Chilean households
during the 1987-1994 period.

The extended access of the Chilean population to social services points out that poverty indicators based
on monetary income can severely underestimate the living standards of the Chilean population.
Finally, an introductory analysis at the communal level shows that vulnerability is now likely to be a
more specific condition, associated to local and idiosyncratic factors. This raises the importance of
decentralizing social policies and the targeting of resources at the community level rather than general
policies.
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Table Al: Poverty Map, Chile 1987-1994

1987 199 102 100
S1987 SugOi SbareSabw ShseSultrup Shw Subup

GRUPOS S5hre Subp w Readmudoust Shm Subgroupldrcount Hount Shr S1btouplHeakoundt Hedroqn Sha S lloupHudount H1adcetsat

Al () 0,48% 64% 0.3% 0,33% 53% 0.2% 0,31% 45% 0,1% I 0,29% 45% 0.1%
A2 1,17% 32% 0,4% 1,17% 27% 0.3% 1,50% 16% 0,2% 1,56% 16% 0,3%
A3S 2,69% 44% 1,2% 2,65% 37% 1,0% 2,71% 24% 0.7% 3.11% 22% 0,7%
A4 2,67% 15% 0.4% 3,07% 12% 0,4% 3,58% 11% 0,4% 3,74% 9% 0.3%
AS () 5.37% 56% 3.0% 3,92% 47% 1,8% 3,64% 37% 1,4% 3,78% 35% 1,3% U
AS 2,73% 32% 0,9% 2,77% 33% 0,9% 2,68% 25% 0,7% 2,22% 25% 0,6% i;:
91(1) 3.78% 52% 2,0% 3,09% 42% 1,3% 2,50% 35% 0,9% 2,66% 3t% 0.8%
82 3,70% 23% 0,9% 2,98% 23% 0,7% 2,49% 16% 0.4% 2,03% 20% 0,4%
Cl ( 0.94% 64% 0,6% 0,81% 50% 0,4% 0,65% 40% 0,3% 0,58% 40% 0,2%
C2 3,65% 32% 1,2% 4,63% 27% 1,2% 4,57% 19% 0,9% 3,89% 18% 0,7%
C3S(1 3,25% 40% 1,3% 3,26% 30% 1,0% 3,03% 22% 0,7% 3,02% 22% 0,7%
C4 4,53% 16% 0,7% 4,96% 15% 0,7% 5,12% 11% 0,6% 4,77% 10% 0,5%
Dl (1 1.94% 61% 1,2% 1,89% 4s% 0,8% 1,84% 40% 0.7% 1,64% 41% 0.7%
D2 9,56% 28% 2,7% 10,47% 23% 2,4% tt,17% 18% 2,0% 10,80% 16% 1,7%
D3{) 8,87% 41% 3,6% 8,27% 26% 2,1% 9,14% 19% 1,7% 10.9% 18% 1,8%
D4 13,32% 15% 2.0% t5,42% 15% 2,3% 17,33% 11% 1,9% 17,60% 9% 1,6%
El 1) 1,56% 77% 1,2% 1,47% 65% 1,0% 1,20% 56% 0,7% 1,09% 58% 0,6%
E2 () 4,74% 64% 3,0% 4,69% 43% 2,0% 4,80% 39% 1,9% 4,44% 42% 1,9%
EOr) 1,14% 70% 0,8% 0,85% 66% 0.6% 0,83% 54% 0,4% 0,67% 54% 0,4%
U4(1 2,01% 48% 1,0% 1,93% 35% 0,7% 1,60% 28% 0,5% 1,64% 32% 0,5%
E5 2,19% 53% 1.2% 2,36% 41% 1,0% 2,37% 36% 0,9% 2,07% 38% 0,8%
ES t,59% 33% 0,5% 2,06% 22% 0,4% 2,26% 24% 0,5% 1,92% 26% 0,5%
Fl1( 7,90% 40% 3,2% 7,16% 23% 1.7% 6,86% 17% 1,2% 8,08% 16% 1,3%
F2i) 2,71% 57% 1,5% 2,42% 41% 1,0% 2,33% 33% 0.8% 2,39% 31% 0,7%
F3 3,83% 12% 0,5% 3,96% 9% 0,4% 3,78% 6% 0,2% 3,55% 4% 0,1%
G11 1,34% 77% 1,0% 1,21% 73% 0,9% 0,60% 65% 0,4% 0,80% 60% 0,5%
02(1 0,32% 94% 0,3% 0,37% 78% 0,3% 0,09% 92% 0,1% 0.21% 80% 0,2%
G3(') 2,01% 72% 1,4% 1,84% 62% 1,1% 1,00% 63% 0,6% 1,27% 55% 07%,

Totl Household 2.871.916 3.172.550 3.366.413 3.536.650
Weighted Average 37,9Y. 28,5% 21,6% 20,5%
Standard Devistion 0,0095 0,0063 0,0055 00061
Coaf. of Vaation 0,0251 0,0223 0,0252 0,0250

AI= Female, Workers, young, low educaton C3 Tradable, adult, low educaton E£. Agricutural sector, young, high educaon (total country)
A2= Female, Wotkers, young, high educaton C4= Tradable, adul, high education E6= Agutural sector, adult, hbh education (total country)
AS. Female, Wodkers, adult, low educalion DtI= Male. Workers, No-tradable, young, low education Ft. Heads older than 65, Urban, bw educaton
A4-- FemaetWorkers, adul, hlgh education D2= No-Tradable, young, hih educaton F2s Heads older than 65, Rural, lw educabon
AS. Non bor forme partlrpants, Female, bw educalion D3- No-Tradable, adul low edurcatn F3- Heads older than 65, Urban and Rural, high education
A6. Non labor lorce paricipants, Female, high education 04= No-Tradable, adult, high education G1= Unemployed younger than 65, Urban, low education
B1_ Non bbor force pauicpanb, Male, Low education El= Agricutural secor, yomng, low education (fregions VI lo )Q G2( Unemployed younger than 65. Rural, low education
92= Non labor force participants, Male, High education E2= Agricultural sector, adul, low education (regions VIto X) G3= Unemployed younger than 65, Urban and Rural, high edrcalton
C1= Male, Workers, Tradable, young, low education - E3= Agricultural sector, young, lw education (other regions)
C2= Tradable. young, hih education E4= Agriculural sector, adult, low education (other regons)
() This symbol identis Vulnerabilty when the pdvation defirned with a haadoun of 38% (the a

(" Tis symrbol iSenlffe Wuiratliy when der privation Is defined wth a headcortl of 38% (Ihe average beadcourtl index 1987).
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Table A.2: Poverty Ranking (1987)

Headcount PG FGT Ranking Hoadcount Ranking PG Raning FGT

G2 (*) 94% 60,5% 45,3% 1 1 1
G1(*) 77o/o 48,7°% 36,5% 2 2 2
El ) 77% 28,2% 13,3% 3 4 7
G3 (*) 72% 42,0% 30,00/° 4 3 3
E3C) 70% 27,7% 13,9% 5 6 5
C1(*) 64% 23,3% 10,5% 6 9 11
E2() 64% 25,2% 12,8% 7 7 8
Alt*) 64% 28,2% 16,7% 8 5 4
DI(*) 61% 23,2% 11,9°% 9 10 9
F2(*) 57% 20,9% 10,5% 10 11 12
A5(*) 56% 24,4% 13,9% 11 8 6
E5(0 53% 17,0% 7,5% 12 14 16
31 (*) 52% 20,3% 10,8% 13 12 10
E4(*) 48% 17,0% 7,9% 14 15 15
A3(") 44% 17,3% 9,2% 15 13 13
D3(*) 41% 13,6% 6,4% 16 17 17
FI (-) 40% 13,4% 6,3% 17 18 18
C3M() 40% 13,0% 5,7% 18 19 20
E6 33% 11,4% 5,5% 19 21 22
A2 32% 11,7% 6,2% 20 20 19
C2 32% 9,6% 4,0% 21 23 24
AG 32% 13,70% 8,3% 22 16 14
D2 28% 9,7% 4,6% 23 22 23
B2 23% 9,3% 5,8% 24 24 21
C4 16% 5,0% 2,1% 25 25 26
A4 15% 4,4% 0,2% 26 27 28
D4 15% 4,7% 2,2% 27 26 25
F3 12% 3,7% 1,5% 28 28 27
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Table A.3: Vulnerable and Non Vulnerable Groups

1987 1990
Shre ' Subgroup $Mm g *S&br

Share Subgroup Headcount Headcount Shae SuoP Headeunt Hadcount

Vulnerable (*) 28,5% 62% 17,6% 25,2% 49% 12,3%
No Vulnerable 71,5% 28% 20,3% 74,8% 22% 16,2%

1992 1994
Share' Subgroup Shire Subyoup

Shar Subgroup Headcount Headcouwi Shae Subgroup HAcount Headcount

Vulnerable (*) 22,1% 41% 9,0% 21,9% 41% 8,9%
No Vulnerable 77,9% 16% 12,6% 78,1% 15% 11,6%



Table A.4: Mookherjer and Shorrocks Decomposition

67-6 9092- 924t4 7-9O2

t3 chup Effect c_ltlon Effect Totaltffec hloup Effect Coeggsoefl Efftect Tottrl Effc NIn oew Effect Cmpoupsllon Eflect TotEffet k*Wo Efect Cm_8p1tbn Effect Total Effect

Al(- 4,042% -4090% 0,132% 40.026% 40.006% 4.,032% -0.002% -0,011% 40,012% 0,074% 4.103% 0.176%
A2 4.061% 0,000% 40.062% *0,150% 0.071% 0.080% 0,014% 0.009% 0.024% .0,212% 0.095% -0.116%
AMM -0.186% 4.019% .0.205% .0.338% 0.O09% 4.319% -0,071% 0,091% 0,020% 40,639% 0.135% 0,504%
A4 *0.076% 0.056% -0.020% -0.036% 0.061% 0,025% 4.096% 0.015% -,062% -0.205% 0,127% 0,077%
Air) 0444% 4,750% .1,194% .0.366% -0.117% 4,483% 0.076% 0,052% *0,023% 0,974% 4.727% *.t701%
A 0.039% 0.012% 0.051% .0.230% *0.026% -0,256% 0.004% -0,112% 4,106% *0,170% 41,43% 4.313%
BilE -0,38% .0,323% -0,691% 4,191% 4,226% 4.416% 4.107% 0.01% 0.056% 4.696% -0,466% -1.164%
n, -0,009% -0.166% -0,177% *0,187% *0.095% -0.282% 0.087% 4.0B5% 0.002% 4.094% *0.363% *0.457%
CIl 41236% 40,076% *020% 4.072% 4.071% -0.143% 0.003% 4,027% 4,024% 4,182% 4,188% 4.369%
C2 4,204% 0M% 0,063% 4,336% 0,012% 4.348% 4,063% 4.129% 4.192% -0,517% 0.060% 4.457%
CS(-) .0333% 0.003% -0,330% -0.245% -0.060% 4.306% -0,009% *,0032% 40.01t% 4.574% 4.072% 4,646%
C4 4.075% 0,063% 4,odo9% -0,163% 0,021% 4.142% 4,076% 4,036% 0.114% 40.25% 0,031% 4,264%
Dnl 0.4321% -0,025% 4,346% 4.084% 0,024% -0,106% 0O01S% *0.079% -0,064% -0,366% 4,152% *0.51l%
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Table B. 1: Poverty Indicators and Living Conditions
Total Country

Item / Year 1987 1990 1992 1994

# of Households 2.871.916 3.172.550 3.366.413 3.536.650
# of Poor Households 1.089.167 904.243 727.398 725.384
Groups Poverty Explanation 73,3% 65,8% 63,5% 67,7%

POVERTY MESURES
Headcount Index 37,9% 28,5% 21,6% 20,5%
Poverty Gap 14,4% 10,0% 6,9% 6,9%
FGT 7,6% 5,2% 3,3% 3,6%
Gap / Conditional to being poor 38,0% 35,1% 31,8% 33,5%

# of persons in the household 4,2 4,1 3,9 3,9
Working Ratio 0,33 0,36 0,39 0,39

Household Characteristics:
Total habitable rooms 3,5 3,7 3,6 3,7

Bedrooms 2,4 2,5 2,5 2,4
Bathrooms 0,8

Stove 0,9
Total rooms of de household 5,5 5,5 5,7 5,9

Shower or Tube 0,59
Tube 0,34

Shower 0,58
Electricity 0,70 0,71 0,77 0,83

Black & White TV 0,65
Refrigerator 0,53

Color TV 0,35
Car 0,21

Radio 0,82
Bicycle 0,36

Hot water 0,34 0,35
Safe Water 0,70 0,72 0,79 0,81

Sewage 0,69 0,69 0,70 0,73
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Table B.2: Poverty Indicators and Living Conditions
Female Household Head
(Workers, Young, Low Education - A. 1)
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Table B.3: Poverty Indicators and Living Conditions
Female Household Head
(Workers, Adult, Low Education - A.3)

Item / Year 1987 1990 1992 1994

# of Households 77.396 83.974 91.232 109.883
# of Poor Households 33.928 30.961 22.121 23.961
Headcount Index 43,8% 36,9% 24,2% 21,8%

POVERTY MESURES
Poverty Gap 17,4% 12,2% 7,3% 6,6%
FGT 9,2% 5,9% 3,2% 3,1%
Gap / Conditional to being poor 39,6% 32,9% 29,9% 30,4%

# of persons in the household 4,0 3,6 3,6 3,5
Working Ratio 0,53 0,58 0,63 0,63

Household Characteristics:
Total habitable rooms 3,2 3,3 3,4 3,4

Bedrooms 2,1 2,1 2,3 2,1
Bathrooms 0,7

Stove 0,8
Total rooms of de household 5,0 4,9 5,4 5,4

Shower or Tube 0,5
Tube 0,18

Shower 0,49
Electricity 0,63 0,68 0,75 0,83

Black & White TV 0,70
Refrigerator 0,41

ColorTV 0,16
Car 0,05

Radio 0,74
Bicycle 0,22

Hot water 0,18 0,15
Safe Water 0,66 0,70 0,80 0,84

Sewage 0,65 0,67 0,75 0,78
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Table B.4: Poverty Indicators and Living Conditions
Female Household Head
(Non Labor Force Participants, Low Education - A.5)

Item / Year 1987 1990 1992 1994

#of Households 154.162 124.223 122.402 133.692
# of Poor Households 86.996 58.211 45.507 46.978
Headcount Index 56,4% 46,9% 37,2% 35,1%

POVERTY MESURES
Poverty Gap 24,4% 19,8% 14,3% 14,4%
FGT 13,9% 11,4% 7,8% 8,3%
Gap ! Conditional to being poor 43,3% 42,3% 38,5% 41,1%

# of persons in the household 4,6 4,1 3,9 3,9
Working Ratio 0,16 0,12 0,13 0,12

Household Characteristics:
Total habitable rooms 3,0 3,2 3,1 3,3

Bedrooms 2,1 2,0 2,1 2,0
Bathrooms 0,5

Stove 0,8
Total rooms of de household 4,6 4,5 4,7 4,9

Shower or Tube 0,3
Tube 0,07

Shower 0,30
Electricity 0,54 0,53 0,66 0,74

Black & White TV 0,62
Refrigerator 0,20

Color TV 0,11
Car 0,02

Radio 0,64
Bicycle 0,18

Hot water 0,06 0,05
Safe Water 0,51 0,51 0,60 0,63

Sewage 0,47 0,51 0,47 0,53
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Table B.5: Poverty Indicators and Living Conditions
Non Labor Force Participants - Male
(Low Education - B. 1)

Item/Year 1987 1990 1992 1994

# of Households 108.604 98.130 84.228 93.974
# of Poor Households 56.800 40.819 29.294 28.783
Headeount Index 52,3% 41,6% 34,8% 30,6%

POVERTY MESURES
Poverty Gap 20,3% 17,5% 13,8% 12,8%
FGT 10,8% 10,2% 8,1% 7,6%
Gap / Conditional to being poor 38,9% 42,1% 39,7% 41,7%

* of persons in the household 5,0 4,7 4,4 4,5
Worldng Ratio 0,11 0,11 0,10 0,11

Household Characteristics:
Total habitable rooms 3,2 3,2 3,2 3,2

Bedrooms 2,2 2,2 2,2 2,1
Bathrooms 0,5

Stove 0,9
Total rooms of de household 4,8 4,7 4,8 4,7

Shower or Tube 0,36
Tube 0,07

Shower 0,32
Electricity 0,65 0,58 0,66 0,69

Black & White TV 0,59
Refrigerator 0,30

Color TV 0,12
Car 0,05

Radio 0,70
Bicycle 0,28

Hot water 0,06 0,05
Safe Water 0,52 0,50 0,58 0,57

Sewage 0,45 0,46 0,46 0,45
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Table B.6: Poverty Indicators and Living Conditions
Tradable Sector Male Workers
(Young, Low Education - C. 1)

Item / Year 1987 1990 1992 1994

# of Households 26.985 25.582 21.850 20.575
# of Poor Households 17.363 12.755 8.728 8.324
Headcount Index 64,3% 49,9% 39,9% 40,5%

POVERTY MESURES
Poverty Gap 23,3% 15,4% 11,8% 11,7%
FGT 10,5% 6,5% 4,4% 5,2%
Gap I Conditonal to being poor 36,2% 30,8% 29,5% 28,9%

# of persons in the household 4,3 4,3 3,9 4,1
Working Ratio 0,27 0,27 0,28 0,29

Household Characteristics:
Total habitable rooms 2,2 2,5 2,4 2,5

Bedrooms 1,5 1,5 1,5 1,1
Bathrooms 0,5

Stove 0,7
Total rooms of de household 3,6 3,6 3,6 3,5

Shower or Tube 0,2
Tube 0,03

Shower 0,18
Electricity 0,42 0,43 0,50 0,46

Black & White TV 0,56
Refrgerator 0,13

Color TV 0,07
Car 0,01

Radio 0,57
Bicycle 0,31

Hot water 0,04 0,05
Safe Water 0,41 0,39 0,48 0,43

Sewage 0,51 0,41 0,38 0,36
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Table B.7: Poverty Indicators and Living Conditions
Tradable Sector Male Workers
(Adult, Low Education - C.3)

Item / Year 1987 1990 1992 1994

# of Households 93.455 103.508 101.963 106.854
# of Poor Households 37.336 30.777 22.373 23.126
Headcount Index 40,0% 29,7% 21,9% 21,6%

POVERTY MESURES
Poverty Gap 13,0% 8,7% 6,1% 6,0%
FGT 5,7% 3,7% 2,4% 2,5%
Gap / Condional to being poor 32,5% 29,4% 27,6% 27,8%

# of porsons In the household 5,0 4,9 4,7 4,5
Working Rato 0,39 0,43 0,48 0,47

Household Characteristics:
Total habitabie rooms 3,4 3,5 3,7 3,6

Bedrooms 2,3 2,4 2,5 2,4
Bathrooms 0,8

Stove 0,9
Total rooms of de household 5,3 5,2 5,7 5,6

Shower or Tube 0,6
Tube 0,21

Shower 0,58
Electrcity 0,74 0,73 0,85 0,86

Black & White TV 0,69
Refrigerator 0,50

Color TV 0,33
Car 0,14

Radio 0,83
Bicycle 0,40

Hot water 0,22 0,24
Safe Water 0,73 0,74 0,84 0,86

Sewage 0,70 0,68 0,75 0,81



Annex 2 Poverty and Income Distribution in a High-Growth Economy
Page 68

Table B.8: Poverty Indicators and Living Conditions
Non-Tradable Sector Male Workers
(Young, Low Education - D. 1)

Item / Year 1987 1990 1992 1994

# of Households 55.704 60.064 61.809 58.056
# of Poor Households 34.131 26.741 24.734 23.721
Headcount Index 61,3% 44,5% 40,0% 40,9%

POVERTY MESURES
Poverty Gap 23,2% 14,7% 11,9% 12,1%
FGT 11,9% 6,6% 5,1% 5.1%
Gap Condiional to being poor 37,8% 32,9% 29,8% 29,6%

# of persons in the household 4,5 4,5 4,4 4,3
Worldng Ratio 0,3 0,3 0,3 0,3

Household Characteristics:
Total habitable rooms 2,2 2,8 2,6 2,5

Bedrooms 1,5 1,6 1,6 1,2
Bathrooms 0,7

Stove 0,7
Total rooms of de household 3,5 4,1 3,9 3,8

Shower or Tube 0,3
Tube 0,04

Shower 0,26
Electricity 0,41 0,38 0,45 0,59

Black & White TV 0,68
Refrigerator 0,15

Color TV 0,06
Car 0,05

Radio 0,63
Bicycle 0,28

Hot water 0,01 0,07
Safe Water 0,39 0,46 0,49 0,59

Sewage 0,59 0,57 0,47 0,46
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Table B.9: Poverty Indicators and Living Conditions
Non-Tradable Sector Male Workers
(Adult, Low Education - D.3)

Item / Year 1987 1990 1992 1994

# of Households 254.833 262.371 307.773 360.400
# of Poor Households 103.675 67.102 57.913 64.863
Headcount Index 40,7% 25,6% 18,8% 18,0%

POVERTY MESURES
Poverty Gap 13,6% 7,7% 5,3% 5,4%
FGT 6,4% 3,3% 2,2% 2,4%
Gap / CondWtional to being poor 33,5% 30,4% 28,2% 30,1%

# of persons in the household 4,9 4,7 4,4 4,4
Working Ratio 0,4 0,5 0,5 0,5

Household Characteristics:
Total habitable rooms 3,4 3,6 3,5 3,7

Bedrooms 2,3 2,4 2,4 2,4
Bathrooms 0,8

Stove 0,9
Total rooms of de household 5,5 5,3 5,5 5,8

Shower or Tube 0,6
Tube 0,25

Shower 0,61
Electricity 0,78 0,76 0,82 0,87

Black & White TV 0,72
Refrigerator 0,54

Color TV 0,29
Car 0,17

Radio 0,83
Bicycle 0,36

Hot water 0,23 0,24
Safe Water 0,77 0,79 0,86 0,89

Sewage 0,74 0,75 0,78 0,81
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Table B. 10: Poverty Indicators and Living Conditions
Agricultural Sector Male Workers
(Young, Low Education, Regions VI to X - E. 1)

Item/Year 1987 1990 1992 1994

# of Households 44.847 46.768 40.271 38.602
of Poor Households 34.517 30.413 22.440 22.351

Headcount Index 77,0% 65,0% 55,7% 57,9%

POVERTY MESURES
Poverty Gap 28,2% 23,9% 17,9% 18,8%
FGT 13,3% 12,2% 7,8% 8,3%
Gap/Condtional to being poor 36,7% 36,8% 32,1% 32,5%

* of persons in the household 4,3 4,2 4,2 4,1
Working Ratio 0,28 0,29 0,28 0,29

Household Characteristics:
Total habitable rooms 2,4 2,5 2,4 2,6

Bedrooms 1,6 1,6 1,5 1,5
Bathrooms 0,1

Stove 0,8
Total rooms of de household 3,4 3,4 3,4 3,6

Shower or Tube 0,03
Tube 0,01

Shower 0,02
Electricity 0,22 0,15 0,29 0,31

Black & White TV 0,36
Refrigerator 0,03

Color TV 0,02
Car 0,01

Radio 0,54
Bicycle 0,35

Hot water 0,00 0,01
Safe Water 0,08 0,05 0,08 0,07

Sewage 0,02 0,01 0,02 0,01
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Table B. 11: Poverty Indicators and Living Conditions
Agricultural Sector Male Workers
(Adult, Low Education, Regions VI to X - E.2)

Item/Year 1987 1990 1992 1994

# of Households 135.990 148.778 161.686 156.913
# of Poor Households 86.947 64.006 62.432 65.881
Headcount Index 63,9% 43,0% 38,6% 42,0%

POVERTY MESURES
Poverty Gap 25,2% 15,0% 12,2% 14,1%
FGT 12,8% 7,2% 5,3% 6,6%
Gap / Conditional to being poor 39,4% 34,5% 31,5% 33,5%

# of persons in the household 5,4 4,8 4,8 4,4
Working Ratio 0,37 0,44 0,43 0,45

Household Characteristics:
Total habitable rooms 3,4 3,4 3,4 0,4

Bedrooms 2,4 2,4 2,5 2,4
Bathrooms 0,1

Stove 0,9
Total rooms of de household 4,8 4,6 4,9 4,9

Shower or Tube 0,11
Tube 0,05

Shower 0,11
Electricity 0,42 0,36 0,49 0,57

Black & White TV 0,57
Refrigerator 0,17

Color TV 0,05
Car 0,08

Radio 0,76
Bicycle 0,40

Hot water 0,03 0,03
Safe Water 0,18 0,15 0,22 0,23

Sewage 0,08 0,08 0,11 0,11
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Table B. 12: Poverty Indicators and Living Conditions
Agricultural Sector Male Workers
(Adult, Low Education, other Regions - E.4)

Item / Year 1987 1990 1992 1994

# of Households 57.647 61.229 53.986 58.102
# of Poor Households 27.666 21.603 15.273 18.631
Headcount Index 48,0% 35,3% 28,3% 32,1%

POVERTY MESURES
Poverty Gap 16,9% 11,8% 8,4% 9,8%
FGT 7,9% 5,6% 3,6% 4,5%
Gap / Conditional to being poor 35,3% 33,5% 29,8% 30,6%

m~

i of persons in the household 4,9 4,4 4,4 4,4
Working Ratio 0,45 0,50 0,51 0,51

Household Characteristics:
Total habitable rooms 3,2 3,3 3,2 3,3

Bedrooms 2,2 2,2 2,2 2,3
Bathrooms 0,3

Stove 0,8
Total rooms of de household 4,6 4,6 4,6 5,0

Shower or Tube 0,19
Tube 0,09

Shower 0,32
Electricity 0,49 0,54 0,60 0,71

Black & White TV 0,66
Refrigerator 0,33

Color TV 0,14
Car 0,14

Radio 0,82
Bicycle 0,39

Hot water 0,07 0,09
Safe Water 0,25 0,35 0,40 0,48

Sewage 0,20 0,22 0,26 0,31
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Table B. 13: Poverty Indicators and Living Conditions
Agricultural Sector Male Workers
(Young, Low Education, Other Regions - E.3)

Item I Year 1987 1990 1992 1994

# of Households 32.876 26.984 28.035 23.557
# of Poor Households 22.988 17.921 15.034 12.679
Headcount Index 69,9% 66,4% 53,6% 53,8%

POVERTY MESURES
Poverty Gap 27,7% 20,7% 17,3% 19,0%
FGT 13,9% 9,0% 7,9% 9,4%
Gap / CondMonal to being poor 39,6% 31,2% 32,0% 35,4%

# of persons in the household 4,1 4,0 3,9 4,2
Working Ratio 0,35 0,35 0,36 0,36

Household Characteristics:
Total habitable rooms 2,2 2,7 2,7 2,7

Bedrooms 1,5 1,6 1,7 1,5
Bathrooms 0,2

Stove 0,6
Total rooms of de household 3,1 3,6 3,9 3,9

Shower or Tube 0,09
Tube 0,03

Shower 0,17
Electricity 0,29 0,40 0,44 0,56

Black & White TV 0,58
Refrigerator 0,07

Color TV 0,02
Car 0,02

Radio 0,64
Bicycle 0,34

Hot water 0,01 0,02
Safe Water 0,16 0,29 0,40 0,47

Sewage 0,14 0,26 0,26 0,25
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Table B. 14: Poverty Indicators and Living Conditions
Agricultural Sector Male Workers
(Young, High Education, Total Country - E.5)

Item/ Year 1987 1990 1992 1994

# of Households 62.954 74.796 79.629 73.233
# of Poor Households 33.182 30.571 28.736 27.868
Headcount Index 52,7% 40,9% 36,1% 38,1%

POVERTY MESURES
Poverty Gap 17,0% 12,4% 10,7% 10,7%
FGT 7,5% 5,2% 4,5% 4,4%
Gap / Conditional to being poor 32,2% 30,3% 30,0% 28,2%

# of persons in the household 3,8 3,7 3,7 3,8
Woridng Ratio 0,36 0,38 0,38 0,38

Household Characteristics:
Total habitable rooms 2,8 3,1 3,0 3,1

Bedrooms 1,9 2,0 2,1 1,9
Bathrooms 0,4

Stove 0,8
Total rooms of de household 4,2 4,5 4,6 4,6

Shower or Tube 0,26
Tube 0,14

Shower 0,28
Electricity 0,43 0,42 0,52 0,63

Black & White TV 0,57
Refrigerator 0,23

Color TV 0,16
Car 0,14

Radio 0,74
Bicycle 0,42

Hot water 0,11 0,14
Safe Water 0,35 0,36 0,46 0,42

Sewage 0,28 0,27 0,30 0,28
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Table B. 15: Poverty Indicators and Living Conditions
Heads Older than 65
(Urban, Low Education - F.1)

Item / Year 1987 1990 1992 1994

# of Households 226.765 227.066 231.035 285.649
# of Poor Households 90.794 52.748 40.013 45.682
Headcount Index 40,0% 23,2% 17,3% 16,0%

POVERTY MESURES
Poverty Gap 13,4% 7,1% 5,0% 4,6%
FGT 6,3% 3,1% 2,3% 2,1%
Gap 0 Conditional to being poor 33,5% 30,4% 28,8% 28,9%

# of persons in the household 3,6 3,6 3,7 3,7
Working Ratio 0,10 0,09 0,09 0,08

Household Characteristics:
Total habitable rooms 3,0 3,2 3,3 3,3

Bedrooms 2,0 2,0 2,1 2,1
Bathrooms 0,7

Stove 0,9
Total rooms of de household 4,7 4,8 5,0 5,1

Shower or Tube 0,5
Tube 0,09

Shower 0,45
Electricity 0,70 0,71 0,79 0,85

Black & White TV 0,67
Refrigerator 0,29

Color TV 0,10
Car 0,03

Radio 0,72
Bicycle 0,11

Hot water 0,10 0,07
Safe Water 0,70 0,71 0,81 0,87

Sewage 0,62 0,65 0,66 0,72
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Table B. 16: Poverty Indicators and Living Conditions
Heads Older than 65
(Rural, Low Education - F.2)

Item / Year 1987 1990 1992 1994

# of Households 77.959 76.782 78.274 84.537
# of Poor Households 44.086 31.508 25.610 26.057
Headcount Index 56,6% 41,0% 32,7% 30,8%

POVERTY MESURES
Poverty Gap 20,9% 13,3% 9,4% 9,8%
FGT 10,5% 6,1% 4,0% 4,4%
Gap / Conditional to being poor 36,9% 32,4% 28,8% 31,8%

# of persons in the household 4,3 4,1 4,2 3,7
Working Ratio 0,12 0,11 0,11 0,09

Household Characteristics:
Total habitable rooms 3,1 3,2 3,0 3,2

Bedrooms 2,1 2,2 2,1 2,2
Bathrooms 0,1

Stove 0,9
Total rooms of de household 4,2 4,3 4,2 4,6

Shower or Tube 0,05
Tube 0,02

Shower 0,06
Electricity 0,40 0,41 0,43 0,58

Black & White TV 0,46
Refrigerator 0,14

Coior TV 0,03
Car 0,02

Radio 0,69
Bicycle 0,19

Hot water 0,01 0,02
Safe Water 0,10 0,12 0,14 0,18

Sewage 0,02 0,01 0,02 0,04
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Table B. 17: Poverty Indicators and Living Conditions
Unemployed Younger than 65
(Urban, Low Education - G.1)

Item / Year 1987 1990 1992 1994

# of Households 38.584 38.244 20.146 28.314
# of Poor Households 29.809 27.861 13.095 16.866
Headcount Index 77,3% 72,9% 65,0% 59,6%

POVERTY MESURES
Poverty Gap 48,7% 38,7% 34,0% 31,2%
FGT 36,5% 26,7% 23,7% 22,7%
Gap / Conditional to being poor 63,1% 53,1% 52,3% 52,3%

# of persons in the household 5,1 4,5 4,1 4,2
Working Ratio 0,11 0,11 0,12 0,11

Household Characteristics:
Total habitable rooms 2,8 2,9 3,1 3,0

Bedrooms 1,9 1,7 2,0 1,8
Bathrooms 0,7

Stove 0,8
Total rooms of de household 4,5 4,3 4,8 4,7

Shower or Tube 0,4
Tube 0,08

Shower 0,43
Electricity 0,59 0,61 0,66 0,79

Black & White TV 0,64
Refrigerator 0,24

Color TV 0,07
Car 0,02

Radio 0,63
Bicycle 0,23

Hot water 0,08 0,06
Safe Water 0,67 0,59 0,73 0,81

Sewage 0,69 0,67 0,70 0,67
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Table B. 18: Poverty Indicators and Living Conditions
Unemployed Younger than 65
(Rural, Low Education - G.2)

Item / Year 1987 1990 1992 1994

#of Households 9.142 11.845 2.887 7.438
# of Poor Households 8.555 9.291 2.655 5.941
Headcount Index 93,6% 78,4% 92,0% 79,9%

POVERTY MESURES
Poverty Gap 60,5% 51,7% 49,1% 45,6%
FGT 45,3% 41,1% 32,5% 34,1%
Gap I Conditional to being poor 64,6% 65,9% 53,4% 57,1%

o of persons in the household 4,8 4,7 4,7 4,4
Working Ratio 0,09 0,03 0,08 0,06

Household Characteristics:
Total habitable rooms 2,8 2,9 2,8 2,9

Bedrooms 1,9 2,0 1,9 1,9
Bathrooms 0,1

Stove 0,1
Total rooms of de household 3,8 3,8 4,0 4,0

Shower or Tube 0,06
Tube 0,01

Shower 0,03
Electricity 0,39 0,32 0,37 0,44

Black & White TV 0,47
Refrigerator 0,07

Color TV 0,03
Car 0,02

Radio 0,76
Bicycle 0,31

Hot water 0,04 0,00
Safe Water 0,18 0,09 0,11 0,11

Sewage 0,05 0,01 0,00 0,05
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Table B. 19: Poverty Indicators and Living Conditions
Unemployed Younger than 65
(Urban and Rural, High Education - G.3)

Item / Year 1987 1990 1992 1994

# of Households 57.714 58.340 33.810 44.850
# of Poor Households 41.289 35.923 21.240 24.581
Headcount Index 71,5% 61,6% 62,8% 54,8%

POVERTY MESURES
Poverty Gap 42,0% 37,0% 37,2% 32,8%
FGT 30,0% 28,0% 28,2% 25,1%
Gap I Conditional to being poor 58,0% 60,0% 59,2% 59,8%

# of perons in the household 4,2 4,2 3,9 3,9
Working Ratio 0,13 0,13 0,13 0,14

Household Characteristics:
Total habitable rooms 3,1 3,5 3,3 3,5

Bedrooms 2,1 2,3 2,2 2,1
Bathrooms 0,9

Stove 0,9
Total rooms of de household 5,1 5,3 5,2 5,6

Shower or Tube 0,61
Tube 0,27

Shower 0,53
Electrcity 0,64 0,63 0,75 0,78

Black & White TV 0,62
Refigerator 0,45

Color TV 0,29
Car 0,12

Radio 0,75
Bicycle 0,32

Hot water 0,30 0,26
Safe Water 0,76 0,74 0,82 0,83

Sewage 0,80 0,75 0,76 0,77
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Appendix C: The Probabilistic Model

By using the poverty definition discussed in Chapter 2 and taking the household as the relevant economic
unit, this appendix has the main purpose of identifying the vulnerable groups.

In order to identify these groups two strategies were used. In the first stage a probabilistic model was
estimated. The objective was to find the variables most closely correlated with poverty. It is not a goal to
explain poverty, i.e., we are not going to say anything about causality, but about correlations. The mqdel
was estimated in 1987, the base year. As a second strategy, we cross-tabulated the most significant
variables found in the model. By using this strategy we were able to identify more precisely the
vulnerable groups.

The vulnerble groups were defined by using different dimensions. Potential groups are households in
which the head is a female, retired worker. Other variables which will be useful for identification are
regional, across productivity sectors, education, age, occupation, urban-rural composition, etc.
Additionally, for these groups we are going to estimate the headcount index relative to the size of the
group. This appendix presents the main characteristics, assumptions, limitations, and results of the
probabilistic model.

Economic Unit and Poverty Definition

We consider the household as the relevant economic unit. Thus, we create a dummy dependent variable
which takes the value 0 if the household is classified as poor and 1 otherwise. The poverty definition is
the one used in Chapter 2. There are slight differences with the poverty rates reported in chapter 2, which
is explained by the fact that the household poverty rates differ from individual poverty ones. The model
was estimated by using the following set of explanatory variables:

Household Characteristics

Dummy Variables

i) Dl equal to one if the household head is male and zero otherwise.
ii) D2 equal to one if the spouse is present in the household and zero otherwise.
iii) D3 equal to one if the spouse is working and zero otherwise.
iv) D4 equal to one if the couple is married and zero otherwise.
v) D5 equal to one if the household lives in urban areas and zero otherwise.

Other Household Variables

i) Spouse years of schooling.
ii) Head years of schooling.
iii) Head age.
iv) Household size.
v) Working ratio.
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Housing Variables

i) DI equal to one if the household has pipe water and zero otherwise.
ii) D2 equal to oneif household connection to electrical energy and zero otherwise.
iii) D3 equal to one if the household has access to flush toilet (sewage) and zero otherwise.
iv) D4 represents the number of bedrooms in the household.
v) D5 equal to one if there are bathrooms in the household.
vi) D6 equal to one if there is a stove in the household.
vii) Number of rooms in the household.
viii) Dummy equal to one if the household has TV; bicycle; refrigerator; tube, and radio.

Occupation and Sectoral Variables

We followed the general classification proposed by Mideplan to categorize both occupation and
production sectors. We define a set of dummy variables, which take value equal to one if the household
head is working in a particular sector (occupation) and zero otherwise.

The occupation categories are: army, public sector employees, professionals, employees, salesman,
operadores y montadores, no qualified workers, other services, other. On the other hand, in the sectoral
groups we identify: agricultural, mining, industry, construction, commerce, transport and
telecommunications, finance, community services, personal services, other services, other.

Occupational Categories

The last set of explanatory variables were a set of dummy variables which indicate if the household head
is an employer, self-employed, employee, or blue collar, and other. The dummy takes the value zero if
the head does not belong to the particular category.

Main Results

The predictive power of the model is satisfactory. In general, the model classified the households as poor
when the household is actually poor and non poor when the household is not poor. The correct
classification rate fluctuates between 75-80%.

In order to verify the robustness of the results, five different specifications were estimated. These results
are presented in Table A. 1. The evidence13 indicates (after the cross-tabulation) that:

I) There is a clear correlation between poverty and female household head, i.e., poor households are
correlated with head female. This correlation is even stronger when the head is young with low
educational attainment.

2) Poverty is most important in rural areas.

'3 "Strong evidence" in the sense that the general results are consistent over time and across regions. However, the
relative importance of the variables has changed over time and across regions.
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3) Large families are more likely to be poor, but while more family members participate in the labor
force, the probability to be classified as poor is reduced significantly.

4) More educated heads and spouses reduce the chance of poverty. Additionally, the head's year of
schooling seems to be more important than the spouses education.

5) Married couples are less likely to be poor.

6) Working spouses reduce the correlation with poverty.

7) Low qualification jobs are correlated with poverty, where more human capital is needed this
correlation is reduced.

8) Sectors: Mining and agriculture are positively correlated with poverty. The agricultural sector seems
to be likely to have concentrated poverty pockets, especially in rural areas.

9) Housing conditions are correlated with poverty.
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Table C: Probabilistic Model 1987
(Dependent Variable: Headcount Index - Poor = I

Probabilistic Model 1987

Model I Model II Model liI Model IV Model V

he Odd-Ratio Z-value Odd-Rato Z-value Odd-Ratio Z-value Odd-Ratlo Z-value Odd-Ratio Z-value

Head Age 1,02 122,85 1,02 114,61 1,04 305,22 1.04 318,98 1,05 461,43
Dummy Head male 1,49 63,24 1,48 59,51 1,29 43,19 1,27 41.07 1,15 24,94
Head education 1,08 145,15 1,09 163,74 1,18 333.76 1.20 382,70 1,20 399.07
Spouse education 1,03 49,78 1,04 59,13 1,07 125,89 1,08 145,81 1,09 155,89
Spouse Working 1,15 23,87 1,15 22,99 1,20 32,7' 1,21 34,48 1,35 55,22
Dummyurban 0,90 16,58 0,90 * 17,84 1,74 118,08 1,71 115,44 1,79 148,67
Maritwa Status 1,06 10,23 1,07 11,76 1,51 72,91 1,54 77,08 1.53 76,80
Spouse present 0,75 34,53 0,72 - 39,27 0,56 8 73,02 0,52 * 82,58 0,48 - 94,89
Household size 0,82 213,37 0,81 216,84 0,89 * 146,53 0,89 143,77 0,89 - 155,98
Woddng ratio 1,09 460,90 1,1t 460,64 0,11 484,70 1,02 483,35 0,06 484,88
Secworial Dummies_
Agncultural 0,58 4 16 1,04 1,51 0,74 - 1,97 0,66 - 2,71
Mining 1,89 22,09 1,74 3,58 1,59 2,98
industry 0,62 39,82 1,17 5,70 0,87 * 0,93 0,79 - 1,52
Construction 055 47,66 0,96 1,51 0,e5 . 2,82 0,56 - 3,74
Commerce 0,55 * 40,84 1,13 4,51 0,70 * 2,27 0,90 - 0,70
Transport & Com. 0,59 39,09 1,14 4,93 0,87 * 0,92 0,91 - 0,60
Fhance 0,39 - 67,97 1,23 7,42 0.69 - 2,36 1,07 0,45
Comm. Services 0,42 . 56,90 1,16 5,21 0,61 * 3,18 0,97 - 0,17
Other 0,36 - 30,36 0,51 * 4,34 0,89 - 0,77
Pers. Services 0,57 - 42,39 1,02 0,83 0,73 * 2,02 0,62 - 3.07
Occupatlon Dummies _ _
Army 2f50 14,15 0 18,33
Public sector 4,14 13.22 0,37 12,10
Profesionals 0,84 - 2,98 0,63 * 8,10
Employees 0,54 * 10,70 0,39 - 16,69
Salesman 0,46 * 13,38 0,27 23,11
o_om_h 0,35 - 17,99 0,19 - 29,53
Low qualification 0,33 - 19,51 0,15 33,55
Other services 0,33 * 19,33 0,52 * 6,39
Housing
# Housing Rooms 0,95 - 12,33 0,97 -7,94
Bedrooms 1,08 20,69 1,07 19,87
Bathrooms 1,10 14,20 1,11 14,56
Stove 0,92 - 12,93 0,93 - 10,83
# Rooms 1,17 50,98 1,16 48,38
Safe water 1,09 17,90 1,09 17,24
Plumbing 1,05 7,79 0,11 9,04
Tube 1,29 51,60 1,29 51,93
Elecrcty 0,97 * 7,32 0,97 - 6,51
TV. blacklwhite 1,20 46,70 1,20 46,50
Refrgirator 1,68 130,7S 1,70 132,59
TV, color 1,90 128,84 1,94 133,79
Vehicle 2,00 114,90 1,91 107,84
Radio 1,37 75,35 1,38 77,15
Bkycde 1,11 27,78 1,11 28,71
Hot water 0,21 150,87 2,17 154,13
Occupational categories __ ___
Employer 4,62 8,47 8,16 25.71 2,21 19,05
Self-employed 0.61 *2,80 4,59 9,27 0,90 - 0,67
employeobrero 0,42 -4,93 3,10 6,88 0,59 3,36
other 0,30 -6,87 1,62 2,94 0,36 6,59

Correctly Classifed 80,47%o 80.49% 76,70% 76,23% 75,66%
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Appendix D: Sub-regional Vulnerability Effects

This appendix provides evidence that after controlling for other factors correlated with poverty, the sub-
regional or community effect remains a significant explanatory variable.

We identify the regions with higher poverty levels in three geographical areas: north, center, and south.
After such division, we identify the poorest communities. This procedure was employed for 1994, the
year in which most of the communities are statistically representative. The main results indicate that
there are poverty pockets at community level in the Chilean society.

Tables A.2. 1 and A.2.2 present the results of the logistic regression between household headcount index
(he) and a set of independent variables. The left hand side variable in the regressisons is a dummy which
takes the value of zero if the household classifies as poor and one otherwise. The tables present
information only on a reduced set of independent variables including: head years of education; spouse
years of education; a dummy equal to one if the spouse is working; a geographical dummy which takes
the value of one if the household is living in urban areas; the total household size and the working rate.

The tables present information about the Oddds-ratios and the significance test for the most interesting
parameters. Three different models were estimated with the aim to corroborate the reliability in the sign
and stability associated to the community effect parameter.

The model I, includes a dummy equal to one if the head is older than 65, a dummy which is unitary if the
head is male, marital status, sectoral dummies, occupational dummies and housing assets. In other words,
the complete set of variablies described in Appendix I. The second model excludes the housing variables.
Finally, the third model, not only excludes the housing variables, but also omits the sectoral and

occupational variables.

In region IV (north) we found after different specification that the community dummy variables are
negatively correlated with poverty and they are statistically significant. These communities are correlated
with poverty even after controlling by variables such as education, urban/rural division, etc. In region
VII, there are four communities that appear to be correlated with poverty, while in region VIII there are
five of them showing the same correlation. Finally, in region XIII (the Metropolitan Region) the poorest
communities, as a single group, seems to be correlated with poverty.

This evidence demonstrates that after controlling by other relevant factors, poverty is correlated with
community dummies. This fact suggests that existence of poverty pockets, which requires decentralized
policies rather than general policy recommendations.
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Table D. 1: Probabilistic Model 1987
Testing the Community Effect on Poverty (Modules I-III)*
(Dependent Variable: Headcount Index - Poor = 1)

Region IV

Model I Model II Model III
Odds-rato Z-value Odds-rato Z-value Odds-rato Z-value

Head schooling 1,07 36,99 1,06 36.99 1,06 40,25
Spouse schooling 0,99 -3,72 0,99 -3,72 0,99 -2,43
Spouse working 1,22 7,58 1,11 4,08 1,36 12.86
Urban dummy 0,65 -14,85 1,64 27,50 2,14 48,21
Household size 0,79 -53,13 0,84 -44,00 0,83 -20,39
Working rato 136,43 94,16 164,90 99,80 38,28 93,94
D4C1 0,89 -2,44 0,44 -19,23 0,48 -18,50
04C2 0,37 -23,33 0,35 -25,34 0,42 -22.02
04C3 0,64 -13,97 0,46 -26,17 0,47 -26,54
04C4 0,61 -11,72 0,53 -15,62 0,48 -18,97

Log Likelihood -56.271,87 -58.282,46 -62.892,32
Corncffy classified 78,93Yo 78,75% 76,18%

Region VIl

Model I Model 1i Model Ill
Odds-rato Z-value Odds-rato Z-value Odds-ratio Z-value

Head schoollng 1,03 27,03 1,05 39,75 1,06 51,54
Spouse schooling 1,02 17,77 1,03 23,58 1,04 30,64
Spouse working 1,57 23,49 1,51 22,13 1,89 36,58
Urban dummy 1,05 2,86 1,43 27,16 1,76 48,14
Household size 0,78 -66,79 0,88 -38,95 0,88 -38,97
Working ratio 52,59 116,76 71,39 127,30 29,09 123,10
D7C1 1,13 7,56 1,23 13,35 1,39 21,92
07C2 1,26 8,31 1,25 8,32 1,21 7,24
D7C3 1,07 1,61 1,02 0,50 1,05 1,27
D7C4 1,26 12,11 1,35 16,15 1,43 19,80
D7CS 1,02 0,58 0,85 -5,48 0,91 -3,47
D7C6 0,81 -7,47 0,78 -9,21 0,89 -4,47
07C7 0,66 -10,45 0,74 -7,58 0,87 -3,65
D7C8 0,73 -12,27 0,83 -7,81 0,91 -3,88
07C9 0,67 -7,34 0,62 -9.45 0,65 -8,93

Log Ukelthood -104.152,14 -110.029,67 -117.085,42
Correcty classmed 77,90% 76,07%/ 73,46%

*Model I includes age, gender, marital status, sectoral dummies, occupational dummies, and house
assets. Model II excludes housing asset variables. Model III excludes housing assets as well as sectoral
and occupational variables.
Table D.2: Probabilistic Model 1987 - District Effects
(Dependent Variable: Headcount Index - Poor = 1)
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Table D.2: Probabilistic Model 1987 - District Effects
(Dependent Variable: Headcount Index - Poor = 1)1

Region Vill

Model I Model II Model Ill
Odds-rato Z-value Odds-ratio Z-value Odds-ratio Z-value

Head schooling 1,05 54,60 1,06 73,73 1,08 95,85
Spouse schooling 1,02 21,10 1,03 33,07 1,04 44,71
Spouse working 1,22 11,68 1,15 8,59 1,72 36,39
Urban dummy 0,91 -7,46 1,08 7,98 1,31 30,62
Household size 0,75 -112,50 0,85 -73,03 0,85 -72,19
Working ratio 74,05 161,40 96,03 175,41 37,88 170,80
D8C1 0,75 -5,42 0,71 -6,88 0,75 -5,93
DSC2 1,33 6,95 1,39 7,92 1,37 7,80
D8C3 1,98 19,13 2,11 21,83 2,25 25,36
D8C4 0,30 -18,54 0,32 -18,10 0,36 -17,00
D8CS 1,09 1,25 1,11 1,49 1,17 2,43
08C6 0,55 -8,17 0,58 -7,91 0,64 -6,50
D8C7 1,64 39,50 1,69 44,27 1,95 59,13
D8C8 1,64 10,10 1,42 7,57 1,40 7,25
D8C9 1,30 8,66 1,23 7,21 1,38 11,60
D8C1o 1,12 4,14 1,16 5,18 1,23 7,74
Dec11 0,55 -8,69 0,55 -9,24 0,58 -8,65
D8C12 0,49 -10,93 0,45 -13,07 0,71 -5,89

Log Likelihood -193.680,01 -206.607,61 -222.912,14
Correctly classffied 79,73% 77,34% 74,54%

Metropolitan Region

Model I Model II Model III
Odds-ratio Z-value Odds-ratio Z-value Odds-rato Z-value

Head schooling 1,02 32,16 1,04 59,96 1,06 95,24
Spouse schooling 1,05 52,65 1,05 59,21 1,06 78,35
Spouse working 1,44 30,72 1,42 30,25 1,71 48,54
Urban dummy 1,51 24,45 1,84 40,20 2,64 77,71
Household size 0,78 -127,20 0,91 -53,73 0,91 -59,30
Working ratio 222,80 223,56 309,30 246,20 170,80 271,10
D13Cg 0,97 -2,88 0,83 -18,69 0,74 -32,18

Log Likelihood -349.443,22 -380.713,99 -400.270,67
Correctly classilfed 89,48% 89,04%/o 88,59%/i
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1. Introduction'

Chile is one of the few countries in the world where the level of poverty has been declining at a rapid rate
over a prolonged period of time. In fact, the head count measure of poverty has decreased by almost 35%
over the 1987-94 period, a process that seems to have continued during the last two years. The rate of
economic growth has also been quite rapid during this period and successive governments have
implemented several policies and programs to reduce poverty. A well targeted program of social assistance
has been steadily enhanced and an increasing share of public expenditure has been allocated to education.
Since 1990, the real minimum wage has increased dramatically by almost 45%. Additionally, the country
has significantly readjusted its productive structure consistent with the outward growth strategy that was
consolidated in the mid eighties after the economic crisis of 1982-83. Given that the comparative advantages
of the country are mainly in the natural resource-based activities, the outward-oriented growth has implied a
structure of production heavily dependent on the primary sectors. This structure of production may not be
neutral with respect to the evolution of poverty in Chile.

The primary objective of this paper is to try to measure the contribution of each one of the above-mentioned
factors (growth, output composition, government social investment, education, and minimum wages) to the
changes on the levels of poverty in Chile during the 1987-94 period. In doing this we exploit a panel data for
the most important variables mentioned above that are obtained by combining household survey information
from CASEN with regional indicators for 13 regions in the country for the years 1987, 1990, 1992 and 1994.
Apart from trying to estimate the contribution of several factors to poverty reduction, we also try to answer
the question of whether the country has become more or less equitable from a regional perspective. In doing
this we provide a regional characterization of poverty and income dispersion over the period of analysis. We
try to gauge the evolution of poverty for the 13 regions in the country and to measure the changes in the
interregional income dispersion over the period. Additionally, by comparing the per capita income of the
various regions with their contribution to the total GDP of the country we try to have an idea of the evolution
of the interregional transfers for the 1987-94 period.

The rapid increase in the legislated minimum wage as an instrument to reduce poverty has been
controversial both in Chile and elsewhere. The main argument used against minimum wages has been that,
given that they are enforced mainly in the formal sector, they tend to reduce the employment of the unskilled
in this sector. At the same time, part of the unskilled workers that are forced to exit the formal sector become
unemployed while others increase the supply of labor in the informal sector, thus exerting downward
pressures on wages in the informal sector, which is the sector where most of the poor work. Minimum
wages, according to this view, would not only have deleterious efficiency effects but also would contribute
to worsen poverty. This view, which is largely based in the Harris-Todaro model, corresponds mostly to that
of the more orthodox economic analyses (Harberger, 1971, Welch, 1978).

More recently, however, new evidence has led several authors to question this conventional wisdom. First,
new empirical evidence has shown that the effects of minimum wages on employment of the unskilled are
generally negligible or even slightly positive (Card, 1991 and 1992, Katz and Krueger, 1992). The
implication of this would be that minimum wages are not necessarily detrimental for the poor, at least not
through an employment effect. Additionally, the conceptual support of the orthodox analysis has also been

I This paper was prepared by Ramnon L6pez, of the University of Maryland. This research was developed while the author
was a Visiting Professor at the Economics Departnent, University of Chile. Partial financial support for this research was
provided by the World Bank. The excellent research assistance of Gustavo Anriquez is acknowledged. This paper has
benefited from discussions with Anthony Shorrocks and my colleagues at the University of Chile, Miguel Basch, David
Bravo, Dante Contreras, Rodrigo Fuentes and Osvaldo Larraflaga. Francisco Ferreira and Alberto Vald6s provided useful
comments on an earlier version.
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brought into question. Hamermesh (1993) and Card and Krueger (1995) have shown that their key results
depend on the magnitudes of certain elasticities that are not likely to be consistent with the empirical
evidence. In particular, if labor demand for unskilled workers in the formal sector is inelastic, wages in the
informal sector are likely to rise as wages of the unskilled in the formal sector increase. Moreover, general
equilibrium analyses have shown that in a small open economy minimum wages enforced only in the formal
sector are likely to increase wages in both the formal and the informal sectors (Lopez, 1994 and Learner,
1995).

The issue of decomposing the changes in poverty has been a major topic of research particularly over the
last decade. Ravallion and Huppi, 1989 and 1991 proposed a methodology that allowed them to decompose
poverty changes in Indonesia between growth and redistribution. Datt and Ravallion, 1992, applied a similar
methodology to India and Brazil. Kakwani, 1990 and 1993, used a somewhat different methodology to
perform the same analysis for Cote d'Ivoire. Ravallion and Huppi use a discrete decomposition while
Kakwani opts for a continuous specification. The emphasis of these analyses has been in decomposing the
direct determinants of poverty between aggregate growth and changes in income distribution. In this
decomposition there is no role for minimum wages and other labor market variables such as unemployment
and labor market participation.

Intuitively, however, one would expect these variables to have a direct impact on poverty independently of
the effects of mean income and income dispersion. We show below that the omission of these components is
mostly due to an aggregation problem associated with a lack of an explicit consideration of family aspects
and a failure to distinguish between labor and non-labor incomes. The ensuing analysis tries to consider less
aggregated sources of poverty changes, specifically focusing on the effects of wage and non-wage income
and family composition on poverty changes. This analysis requires an adaptation of the available
methodologies to the increased dimension of the problem and to deal, at least in a highly tentative and partial
way, with some causality aspects.

Descriptive Statistical Analysis

We use panel regional data that is obtained by combining household survey data from CASEN with regional
indicators. There are thirteen regions in the country and we have information about poverty and income
distribution for the period 1987 to 1994. The CASEN survey, however, was not implemented in every year
during the period. We only have data for four years, 1987, 1990, 1992 and 1994. Thus, the panel comprises
a total of 52 observations.

The CASEN is a survey oriented to measure household income rather than expenditures and, apart from
detailed information about income levels and sources, also provides a large volume of demographic data,
including age, education, sex and other related information about household members. The income data
permits one to separate income by sources into labor and non-labor income. Additionally, the survey
provides infornation about the individuals that receive any form of income and those that are dependents.
The survey was designed to have statistical regional representation.

The complementary regional information was obtained from various sources including MIDEPLAN, INE,
Central Bank, CIEPLAN and other sources. These complementary data included information about
minimum wages, regional prices, regional per capita GDP, shares of primary and secondary sectors in
regional GDP, unemployment and public investments also by region. A detailed definition of the data used
and sources is provided in the Appendix.
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Table I provides data of the evolution of poverty, measured by the head count ratio, for the country as a
whole and for the 13 regions over the 1987-94 period. As can be seen in Table 1, the level of poverty has
steadily declined over the period, from levels above 50% in 1987 to rates of the order of 33% in 1994.
Another important feature of the poverty data is that there is very large variability across the regions as
shown by differences of about 30 percentage points or more between the region with maximum and
minimum poverty. All regions with the exception of the 11 experienced poverty reductions throughout the
period. The region where poverty was most reduced is by far the Metropolitan region (Santiago), where the
head count measure of poverty declined by almost 50% compared with a reduction of only 34% for the
country as a whole. Almost all the regions other than the Metropolitan experienced reductions in poverty
that were below the national average. That is, the poverty reduction has been largely dominated by the
Metropolitan region. In fact, while the poverty reduction in the Metropolitan region was 48%, the poverty
reduction in the other 12 regions together was only 25%. The rate of poverty among the 60% of the
country's population that live outside Santiago is still over 42%.

Table 1. Poverty by Region Measured by the Head Count Ratio
Region 1987 1990 1992 1994 % Total Population

1 50.31% 40.11% 37.13% 33.86% 2.49

il 47.60% 40.50% 35.10% 36.35% 3.02

III 49.89% 38.13% 34.27% 39.13% 1.69

IV 61.94% 57.31% 47.30% 44.74% 3.74

V 47.56% 46.43% 34.89% 32.40% 10.42

VI 57.38% 48.32% 42.83% 46.13% 5.20

VIl 60.18% 54.37% 48.33% 48.31% 6.25

Vill 62.59% 61.19% 48.34% 46.19% 13.11

IX 69.69% 55.73% 53.40% 43.61% 5.81

X 65.64% 50.23% 42.52% 46.83% 7.14

Xi 35.05% 41.34% 36.10% 38.72% 0.57

XII 30.59% 40.42% 38.58% 19.85% 1.02

Metropolitan 41.00% 32.89% 24.72% 21.53% 39.54

Country 51.31% 44.27% 36.03% 33.86% --

Table 2 shows the regional data for GDP and income per capita estimated from the CASEN survey
information over the 1987-94 period. As can be seen, the CASEN estimates of per capita income at the
aggregate country level are much lower than the per capita national GDP. This is in large part explained by
two reasons: First, the national GDP figures include net income transfers abroad which were positive over
the whole period. In fact, the net transfers abroad varied between 8% and 3% of the GDP during the period.
Second, the CASEN data correspond to after tax income of the households surveyed and, hence, to make the
two measures comparable, one should subtract from the national GDP the government tax revenues, which
fluctuated between 17% and 20% of GDP over the period. After adjusting for these two factors the
difference between the CASEN household income and the GDP per capita corrected in this way narrows
down to levels of the order of 4%- 1 3%. The CASEN per capita income figures can be better compared with
the per capita household expenditures on final goods from National Accounts, shown in brackets in



Tabke2. Per Capita Regional GDP and lincome as Measured from CASEN

1987 1990 1992 1994 Average Annual Growth
Region GDP Income GDP Income GDP Income GDP Income GDP Income
1 3151 1447 3107 1927 3382 1888 3609 1943 1.51% 4.87%
11 5101 1452 6218 1827 6823 1704 6966 1820 3.55% 3.70%
III 2492 1388 2755 1932 3518 2032 3945 1565 6.28% 3.06%
IV 1558 1055 1883 1277 2083 1469 2216 1547 4.18% 5.90%
V 2074 1618 2457 1577 2623 2085 2848 2027 4.05% 3.85%
VI 2716 1251 2809 1397 3072 1705 3259 1607 2.53% 3.99%
VIl 1511 1288 1709 1532 2163 1671 2314 1587 5.38% 3.29%
Vill 1968 1234 2182 1208 2386 1500 2633 1678 3.95% 4.85%
Ix 955 1044 1061 1436 1145 1271 1223 1834 4.27% 10.05%
X 1328 1138 1565 1695 1623 1772 1819 1720 4.82% 7.22%
Xl 2128 2001 2128 1689 2357 1840 2336 1744 1.85% -1.70%
XII 6533 1906 6550 1786 6181 1857 5752 2228 -1.30% 2.52%
Metropolitan 2547 2008 2955 2281 3399 2850 3606 2956 4.89% 6.04%

Country 2277(1636) 1582 2603(1821) 1808 2918(2105) 2153 3115(2293) 2237 4.30% 5.32%
Coefficient of
Vadability 0.58 0.23 0.56 0.17 0.51 0.20 0.47 0.20 d

Thell 0.14 0.02 0.13 0.01 0.12 0.02 0.10 0.02 F

GINI 0.29 0.13 0.28 0.10 0.26 0.10 0.25 0.09

Note: Figures in parenthesis correspond to the per capita final consumption of the households, as computed by National Accounts.
Source: Income measures from Ferreira and Litchfield, 1996, based on CASEN national survey. GDP measures from Regional Accounts from the Central Bank.

N
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Table 2. As can be seen, these figures are remarkably similar to the CASEN estimates which suggests that
the CASEN estimates are quite reasonable.

An important feature shown in Table 2 is that, although there are significant regional disparities in both per
capita GDP and per capita income, these disparities are not very dramatic. The Gini coefficient, for example,
is quite low for GDP never reaching a value above 0.3, and is even lower for per capita income, where its
maximum value is 0.14. That is, the regional dimension is not likely to be an important factor behind the
large income disparities on individuals or households shown by the national estimates. Moreover, the fact
that the three indicators of dispersion used-the coefficient of variability, the Theil index and the Gini-point to
a lower regional variability for income than for GDP suggests that the interregional transfers tend to smooth
the potential income variabilities due to differences in the productive capacities of the regions.

Both regional GDP and income per capita have grown dramatically over the period but there are significant
differences across regions. The gap of per capita GDP between the highest and lowest regions has steadily
declined during the period from a ratio of 6.84 in 1987 to 5.7 in 1994. However, the per capita income gap
between the richest and poorest region has remained practically unchanged, at about 1.9. The three measures
of interregional per capita GDP dispersion have all shown a steady decrease over the four years. Although
the same indicators of dispersion in per capita income do not exhibit such a strong trend, they also point to a
slight decrease in inequality. Regression analyses also suggest interregional convergence for GDP per capita
and, while the evidence is less strong, per capita income seems also to be converging (Fuentes, 1996).

Table 3 shows the GDP to income ratios of the thirteen regions over the period considered, where we have
normalized the per capita GDP using the two corrections mentioned above, namely, the net transfers abroad
and the tax revenues. That is, we assume that all regions have net transfers abroad proportionally to the
national figure and that all regions pay the same taxes as a proportion of their GDP. By far the region that
generates the largest contribution to other regions is Region 2, which is the one where a significant
proportion of the large copper mines are located. (Indeed, since to normalize the GDP figures we assume a
common net transfer rate abroad for all regions, this could underestimate the true transfers abroad by the
Region 2 given that there is very large foreign ownership of the copper mines. Hence, the true contribution
of the Region 2 to other regions in the country is indeed less than what the productlincome ratio suggests).
Region 12, which is where most petroleum extraction is located, also transfers a large proportion of its
output to other regions in the country. (In contrast with Region 2, foreign remittances from this region are
not likely to be much greater than the average for the country).

The Metropolitan region, which is the one that has the largest per capita income, has received transfers from
the rest of the country although there is a clear trend over time to reduce these transfers to practically zero in
1994. This is not surprising because many corporate headquarters are located in the Metropolitan region and,
hence, one would expect profit transfers from the other regions to Santiago. In this respect the government
expenditure allocations and the gradual process of decentralization might have played a role in off-setting
this in the more recent years (unfortunately, we have not been able to obtain reliable information about the
regional allocation of government expenditures although the allocations of government investments are
available). Regions that have consistently benefited from interregional transfers have been Regions 9 and 10.
These two regions were among the poorest in the early part of the period (see Table 2), but more recently
have improved considerably to place themselves among a middle income group. This may suggest a degree
of inertia in the regional allocation of government expenditures. By contrast, Region 4 that has consistently
been among the two poorest regions of the country over the whole period, appears to be providing net
transfers to the rest of the country in each year. All in all it appears that the interregional transfer of
resources has had an income homogenization effect across the regions. This is also consistent with the fact
that, as shown in Table 2, the income dispersion is much smaller than the per capita GDP dispersion.
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Table 3. Normalized GDP to (CASEN) Income Ratios
Region 1987 1990 1992 1994

1 1.526 1.166 1.371 1.509
2 2.461 2.462 3.066 3.108
3 1.258 1.031 1.326 2.047
4 1.034 1.066 1.086 1.164
5 0.898 1.126 0.963 1.141
6 1.520 1.454 1.379 1.647
7 0.821 0.807 0.991 1.185
8 1.117 1.306 1.218 1.274
9 0.641 0.534 0.689 0.542
10 0.817 0.668 0.701 0.859
11 0.745 0.911 0.981 1.088
12 2.401 2.651 2.548 2.097

Metropolitan 0.888 0.937 0.913 0.991

Country 1.008 1.041 1.037 1.131
Mean Absolute Division 0.423 0.416 0.443 0.528

Note: The national share of public expenditure for GDP has been subtracted from regional GDP figures. Additionally, the ratio
has been normalized by the National Accounts GDP/GNP ratio.
Source: Central Bank Of Chile and Ferreira and Litchfield, 1996.

The last row of Table 3 provides the mean absolute deviation (MAD) of the product to income ratios with
respect to the national ratio presented in the row immediately above. This measure provides a summary
indicator of the extent of the interregional transfers in each year. The MAD has been increasing from about
42% of the GDP in 1987 and in 1990 to 43% in 1992 and to 47% in 1994. Given that, as shown above, the
interregional transfers tend to have an income redistribution effect across regions, the increasing transfers
over the period may be interpreted as beneficial for interregional equity. However, the fact that the regions
that provide an important part of the transfers are left with a per capita income below average (Regions 1, 2
and 3), is worrisome and serves as an important caveat to the previous statement. Moreover, the fact that
regions 2, 3 and 12 are able to retain less than 50% of their product in recent years may also lead to political
problems that may diminish the sustainability of such enormous transfers.

Table 4 shows the evolution of the legal minimum wage and its regional dispersion. Through time, real
minimum wages have increased dramatically by about 40% over the entire period. In 1994, the monthly
minimum wage was about 37,500 pesos or about US$100. The annual minimum wage of US$1200
corresponds to about 30% of the per capita GDP. The regional variability of the real minimum wage is due
to differences in prices across regions rather than to differences in the nominal wage which is constant
across the country. These regional differences are in any case also quite substantial, with the highest wage
region being about 30% above the lowest wage region. It is important to mention that there are also some
fluctuations over time of the price differentials across regions, but we have chosen to use a "normal"
interregional price differential instead. To do this we take the average price differences across regions over
the period and use it for all years. The rationale for doing this is that many year to year variations in the
interregional price differentials may be due more to mostly random variations associated with the sampling
process itself rather than to long run changes.
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Table 4. Real Minimum Monthly Wages ($ Santiago, 1994)
1987 1990 1992 1994

Country 26,028 30,650 33,870 37,500

Santiago 26,900 31,700 35,000 38,800

Maximum Regional 26,900 31,700 35,000 38,800
Level

Minimum Regional 22,050 25,970 28,700 31,770
Level
Source: INE

In summary, the analysis of the regional data suggests that there are significant interregional disparities in
GDP per capita but that these disparities are substantially ameliorated by interregional transfers that are quite
large. These transfers, on the whole, tend to smooth inequality across regions as shown by the fact that the
per capita income disparities are significantly smaller than the per capita GDP differentials. Furthermore,
both the GDP and income inequalities show signs of being reduced over time. Additionally, the differences
between regional per capita GDP and income have tended to increase over the period. This explains in part
the tendencies to decrease income inequalities across regions, despite that the transfers are not originated in
the Metropolitan Region, which is the richest.

The Conceptual Framework

This section provides the conceptual foundation for the econometric analysis. In particular, it is concerned
with the specification of the poverty equation. The central idea is to generalize the conventional poverty
decomposition analysis to separate labor and non-labor income and to explicitly consider family aspects. We
focus our attention in the head count ratio as a poverty indicator mostly because this is by far the most
popular poverty measure available and, given its simplicity, is the indicator that policy-makers use most
often to gauge the evolution of poverty.

We first present a highly unrealistic model only for the purpose of initiating the intuitive discussion. In a
sense this initial model is indeed similar to the conventional decomposition approach of Ravallion and Huppi
and Kakwani in that it assumes away the family aspects and does not explicitly separates labor from non-
labor income. Starting from this very basic model we gradually introduce more interesting and realistic
features, first in an intuitive fashion and later in a more formal model. This first model makes the following
highly restrictive assumptions: l)AII income is wage income; 2) All "families" are comprised of only one
individual; 3) The minimum wage is always below the poverty line and there is perfect enforcement of the
minimum wage law. Part of the poor workers and others are unemployed. Since we are only considering
labor income in this first model, it means that all the unemployed are poor (for the time being we abstract of
the problem of how the unemployed survive). Equation (1) provides a definition of poverty (based on head
count),

z~~~~
(1) p = (1 - (w, 0) dw + I g (w, 0) dw + p,

iv Wo

where p is the proportion of the population that is poor (i.e. below the poverty line), m is the rate of
unemployment, w is the minimum wage, z is the poverty line, g(w, 9) is the probability or density
function, wo is the lowest reservation wage of the people that are willing to work, and 0 is a vector of

parameters that characterize the distribution function, i.e., the mean wage, w, and measures of dispersion,
that is second and higher order moments, which we henceforth call cr.
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The first right-hand-side term in (I) considers that part of the distribution that is poor but not directly
affected by the minimum wage, i.e., their wages are above the minimum wage but below the poverty line.
The second right-hand-side term is the ex-ante distribution of individuals that would earn less than the
minimum wage if it did not exist. It includes the individuals whose wages are bumped up by the minimum
wage legislation, but given that ivw is below the poverty line, are still poor. The third right-hand term is the
proportion of the population that is unemployed and is, therefore, all poor according to the preliminary
assumptions.

Figure 1 shows the probability of being poor among the people that work for a given wage distribution. The
proportion of working poor is represented in the Figure 1 by the areas A plus B, where A corresponds to
those earning above the minimum wage and B is the proportion of the working population for whom the
minimum wage is actually binding. As can be seen the size of the areas A+B depends on the position of the

distribution curve, i.e., the level of the mean wage, w, the level of z, of wo, and the dispersion of the wage
distribution. The level of w only affects the distribution of the poor between A and B but not the total area2

A shift to the right of the curve, i.e., an increase in w causes, ceteris paribus, a reduction in poverty; and a
reduction in the dispersion of the distribution is likely to also reduce poverty.

Thus, according to (1) the level of poverty will depend on the level of the poverty line, z, the rate of

unemployment, p, and the parameters of the wage distribution function, w and cr. This is almost the same
specification used in the conventional decomposition analysis where poverty is decomposed between an
income or growth effect and a distribution effect. The only difference is that here we explicitly recognize
that the growth or income effect cannot be represented by a single measure as in the conventional approach
(i.e., the mean level of income) but should be represented by both the mean income (the mean wage in this
case) and the rate of employment (or, conversely, the unemployment rate). We note that, consistent with the

conventional decomposition, the poverty equation is homogenous of degree zero in the w and z (this can be

easily seen in Figure 1, where the area A+B is not affected by an equiproportional change in w and z).

Allowing for non-labor income. We now consider the problem allowing individuals to receive both wages
and non-labor income, that may include govermment or private transfers, pensions and interests. We assume
that a joint probability distribution of wages and non-labor income exists. Also, now we allow for a
proportion 1- 1B of the unemployed to have non-labor incomes above the poverty line, z. That is, only a
proportion 1B of the unemployed are below the poverty line. Thus, in this case the probability of being poor
can be expressed as,

r z-w z z-w iw 

(2) p = (- |h (w, q; ) dw dq + f | h (w, q; 9) dwdq + 8(0, z),

2 Thus, as in the case of the conventional decomposition approach, the minimum wage has no direct effect on the level of

poverty in the context of these assumptions. Although a higher W;~ increases the income of those that initially are below W,
these people remain poor as long as W is below z. If the minimum wage is raised above the poverty level then poverty among
the working people would disappear and the rate of poverty becomes equal to the rate of unemployment (which would probably
increase because of the rise in W ). The lack of an effect of W on the proportion of poor can be also seen by partially
differentiating (1) with respect to W .
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where h(.) is the joint probability distribution of wages and non-wage incomes and q is non-wage income,
and 0 < /8(6, z) < 1, is the proportion of the unemployed that have non-labor incomes below the
poverty line.

The first right-hand-side term provides the sum of the probabilities of being poor among the people whose
labor income is at least as much as the minimum wage but below the poverty line. The probability of being
poor for individuals making a salary of w is the sum of all individuals having non-labor incomes from zero
to z-w as a proportion of the total number of individuals. This first right hand expression provides the same
calculation for each wage level between the minimum wage and the poverty line. The sum or integral of all
this corresponds to the total probability of poverty among the individuals that have a labor income at least as
high as the minimum wage. The second right-hand term does the same for the individuals that in the absence
of a minimum wage would have a lower salary. Given that all these individuals actually earn w, the upper
limit of the first integral is only equal to q= z- w . Therefore, all these individuals in fact make wiv and thus
the only people that remain poor are those making less than z-w as non-labor income. Finally, the third
right-hand-side in equation (2) corresponds to the unemployed that are poor.

Now, unlike the previous case, the level of the minimum wage will have a direct effect on the level of
poverty. An increase in the minimum wage will cause individuals originally below the poverty line that have
non-labor income above a certain level to raise their total income above the poverty line. That is, the
minimum wage has a poverty decreasing direct effect. Figure 2, which for simplicity of the presentation is
drawn assuming that w and q have independent probability functions, shows this. The 45 degree line labeled
zz depicts all the possible combinations between q and w that yield a total income, y= w+q, equal to the
poverty line z. Thus, one can draw the probabilities of all the possible combinations of q and w such that
w+q £ z as the probability projections over the area A+B+C, representing the probability of being poor in
the absence of a minimum wage. Hence, the probability of being poor without a minimum wage is equal to
the sum of the probabilities that correspond to each of the points in the area A+B+C. Suppose now that a
fully enforced minimum wage is established at point ivw in Figure 2. Now all the people earning a non-labor
income below a critical point qc remain poor after the minimum wage is established, but people earning
more than qc now become non-poor. That is, poverty is reduced by the sum of the probabilities associated
with the points in the area A. Or equivalently, poverty is now equal to the sum of the probability projections
of the area B+C.3

For any general joint density function, minimum wages have a direct poverty reduction effect. It is important
to emphasize that the minimum wage has a direct effect on povertygiven the parameters of the joint density

3 This result can be shown algebraically without assuming independent probability densities of xv and q as assumed in the

graphical analysis Partially differentiatine (2) with respect to I4' we ohtain

ap = (1 - ) J Ih(, q; H) dq + f h (w, q; 0) dq - f h (wv, z -v; 0) dw
a~~_V 0 ~0 WOJ

= - (1 - p) I h (w, z - iw; 0) dv < 0
wo

Relating this Equation to the riguic Z, It is Uedl iUldt tne expiessius inside the iiitegral ot tile seconu hill L)icspoi.di Lv the sum
of the probability projections of the line that goes from qc to b in Figure 2. (Note that the integral in the second line in this

Equation is evaluated at z- W, implying that we are indeed integrating the projections of qc - b in Figure 2. A small increase in
the minimum wage will reduce the area of poverty (B + C) by the length of the line qc - b and thus poverty will decrease by the
sum of the probability projections of this line.
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function, i.e., given the mean values of labor and non-labor income and given the parameters of income
distribution (for example the Gini coefficient). That is, the level of enforced minimum wages should be an
inherent part of a poverty decomposition analysis. It does not only affect poverty through indirect effects
that could be fully captured via mean income or income distribution mechanisms as is (implicitly) assumed
in the conventional decomposition studies.

Similarly, the effect of unemployment on the level of poverty can be derived by partially differentiating (2)
with respect to u,

(3) ap- = - p
('u I - 'U

which is positive as long as the rate of poverty among the unemployed (I) is greater than the overall poverty
rate.

It is clear that poverty is still homogenous of degree zero in w, q and z. From Figure 2, we have that an
equiproportional increase of w, q and z does not alter the size of the poverty areas. Indeed an

equiproportional change in q, w and z merely amounts to a rescaling of Figure 2. Since a proportional

increase in w and q for given distributions of w and q implies an increase of w and q by the same
proportion, it follows that poverty is unaffected by such a change.

Non-labor income is likely to be highly relevant mostly because self-employment activities that involve
various amounts of capital are important sources of income for the poor and, particularly in certain middle
income countries such as Chile, government transfers in the form of pensions, welfare, transfers in kind, etc.
are essential components of the income of the poor. Thus, the distinction between labor and non-labor
income is likely to be highly relevant in these cases.

Family Considerations. Up to now we have assumed a distribution of incomes strictly on an individual basis.
Individuals are, however, organized in families with large income transfers among the members of a family.
The introduction of per capita family income allows one to consider the important issue of labor force
participation or, equivalently, the concept of dependency ratio. Define the variable I = L/N, where L is the
number of family members that receive labor or non -labor income and N is the total number of family
members.4 That is, I is the inverse of the dependency ratio. Now the probability of being poor has to be
defined in a three-dimension space depending on the trivariate joint distribution of the variables w, q and 1.

Given a wage and non-labor income distribution, there is a critical dependency ratio that separates poor from
non-poor families according to their per capita income. That is, there is a maximum value of 1, t, that
people earning the minimum wage can have in order to be classified as poor. This IC is defined as
f, = z / (wv + q,). An increase in the minimum wage reduces this critical value, thus allowing families
with a lower I (or a higher dependency ratio) to become non-poor. Hence, a rise in the minimum wage
causes a reduction of poverty through the family size mechanism.

4 Indeed there should be two participation ratios, one for labor income and another one for non-labor income that do not have to
be equal. For simplicity we assume that both are equal to 1.
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Figure 3 shows this in the 1, w space. The analysis is valid for families with a given level of q. The curve zz
represents all the combinations of I and w that satisfy the poverty line equation, (w + q) I = z. Obviously, the
position of the zz curve will depend on the level of q and thus the analysis concerns families that earn a
particular level of q. As q increases the curve zz in Figure 3 shifts inward, decreasing the area of poverty for
families having a higher level of non-labor income. We drew the curve zz in Figure 3 for a level of q
sufficiently high so that the critical b is less than one. For families having too little q the critical level i may
be above one if the minimum wage is less than z. For families having an t above one a rise in the minimum
wage would not increase their chances of becoming non-poor. If, on the other hand, the minimum wage is
above the per capita poverty line as happens in part of the period considered for Chile, lc will always be less
than one.

The level of I is bounded between a minimum observed level of 1, to, and 1. This implies that the frequency
of poverty among people that have non-labor income q in the absence of a minimum wage are the
probability projections of the area A + B + C in Figure 3. If a minimum wage w- is introduced, poverty
among the families that earn q of non-labor income is reduced to the projections of a smaller area, area B +
C. And this is true for each level of q such that ]c is less than one. Hence, minimum wages have an
additional direct poverty reducing effect through the dependency ratio.

Figure 4 presents a the same information in the q and w space. Figure 4 is similar to Figure 2 except that
now we explicitly recognize that there is one isopoverty frontier for each level of I and, hence, that each
isopoverty frontier corresponding to each I cuts the q and w axes at z/l instead of just z. Thus, we have one
isopoverty frontier for each 1. These frontiers move outward as the working ratio, I is reduced. In Figure 4
we have drawn isopoverty frontiers for just three levels of 1. In this case, an increase of the minimum wage
will have an effect on poverty equivalent to the sum of the probability projections of each of the segments
ab+ac plus the segments ab' +ac'.5

Mathematically, the proportion of poor can now be represented as,

zlw+q zlp-w z zl/w+q zIP- w w
(2a) p = f f J h (w, q, t; 9) dwdqd£ + f f f (w, q, f; 0) dw.dqd£

el 0 w P0 0 wO

A number of important things follow from (2a). First, poverty now will be a direct function of z, w and of
the parameters of the joint density function h(-), namely, the means of w, q and I as well as of distribution
measures of the same variables. Second, note that we are not explicitly including the unemployed any more
as part of the poor. The reason for this is that since we are now considering the families'working ratios,
unemployment is indeed already accounted for in (2a). In fact, the variable I can be rewritten as I =L/NF

5 Differentiating the equation (2a) we can now obtain a mnathematical representation of the effect of W on poverty consistent
with the graphical analysis in Figure 4,

ap = - f ,I h (w, q', Q; O) dwde

- f Jf h (w, q, Qc; °) dwdq < O
(wv + q ') o WO
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NF/N, where NF is the labor force. Hence, I = (1 - Au) i7, where q is the rate of labor force participation.
Thus, the effect of unemployment is now embodied in the I variable.

Finally, it is easy to show that poverty is still homogenous of degree zero in w, q and z. Moreover, poverty

is now also homogenous of degree zero in z and £ as well. This can be seen from Figure 4. For a given

distribution of 1, an increase in £ implies a shift inward of all poverty lines in Figure 4 by the same

proportion. But this shift is exactly neutralized if z increases in the same proportion as e. Hence, zero

homogeneity in z and £ follows.

The current analysis suggests that the conventional decomposition of poverty does not consider important
variables. The aggregation of all income into one variable induces the omission of an important variable
from the decomposition analysis. A failure to account for these additional factors of decomposition is likely
to significantly increase the importance of the unexplained residual that affect any decomposition analysis.
That is, the residual term is indeed due not only to the inherent non-linearities of the relationships between
the decomposing factors as recognized by Datt and Ravallion (1992) but also to the omission of potentially
important components of the decomposition.

The Empirical Model

The Poverty Equation. The level of poverty is, thus, determined on the basis of the trivariate probability
distribution. The poverty equation that follows from the previous analysis is,

p = p (z, i, w, q, a, ow, fv X

(4)

where a,,, aq, o-, are parameters measuring the distribution, i.e., measures such as the Theil index or the

coefficient of variation of each of the variables.

The expected signs of the coefficients are provided undemeath the variables in the equation(4). The level of
the poverty line and possibly the dispersion of the two income sources should have an increasing effect on

poverty. The minimum wage, the means of the two incomes, and the mean working ratio (E) should
decrease poverty, while the dispersion of I should have an ambiguous effect. We note that the effect of

unemployment is now embodied in the effect of e.6

For the purpose of empirically estimating equation (4) we use a logarithmic specification as an
approximation. The log specification is certainly restrictive mainly given the highly non-linear nature of the
relationships implied in (4). However, the use of non-linear functional forms leads to several well-known
difficulties in the application of the various econometric estimators that substantially reduce the precision
and robustness of the estimators. Thus, a logarithmic first order approximation of equation (4) in the context
of panel regional data is,

6 Strictly speaking the poverty equation (2a) also depends on joint measures of dispersion (i.e., covariances), but for the
empirical specification we omit them (preliminary regressions showed little effects of these joint measures).
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en P,i = a'o + a, en wiv,, + a2 en w,,

(4a) + a3 tn q,, + a4 en e,,+ a5 n d'

+ a6 en ql + a7 in t'e + a8 en Zd, + ± jj

where the subscripts refer to region i in period t, cj, is the random error term and aO is a regional time-
invariant fixed effect. The homogeneity conditions imply the following restrictions on the parameters,

(4b) (i) a 2 + a3 + a8 = ° and(ii) a4 + as = 0.

Several of the right-hand-side variables are likely to be determined in the context of a general equilibrium
framework. The mean per capita labor and non-labor incomes and the inequality variables are related to
several economy-wide, regional and policy factors that have an indirect effect on poverty. Among these we
have the level of per capita regional GDP, the composition of the regional output, the level of public
expenditures allocated to the regions, the degree of urbanization of the regions, the average level of
education of the labor force by region and the level of the real minimum wage itself, which has both direct
and indirect poverty effects.

Apart from the direct effects discussed above, the minimum wage has at least one indirect effect that occur
through its impact on the rate of employment, 1, and on the rate of dispersion of income. It is generally
expected that a higher minimum wage may have a negative impact on employment, particularly on the
employment of the youth and, more generally, of the least skilled workers, for whom the minimum wage is
more likely to be binding. The employment reduction effect of the minimum wage will only in part be
reflected on the level of m. This is so because lower employment possibilities also induce a reduction in the
rate of labor force participation, which is not captured in the unemployment measures which take the level
of the labor force as given. Thus, apart from the effect of minimum wages through the unemployment level,
we also consider the participation effect. As indicated before, the working ratio encompasses both the
participation and the unemployment component7-8

7 If one has estimates of the effects of W on 1, and on the distribution of labor income, using the estimates of Equation (4) it is
possible to measure the net effect of the minimum wage on poverty. Thus, comparing these indirect effects to the direct one, it is
possible to measure the net poverty impact of minimum wages,

(4) denp + e , e e,a", e,
(4b) dn p = a, + a4 aen p, aenw,, a5 aen PI, ain

din v- l in _& a in f-,,aen aenfv

Equation (4b) shows that the net effect of the minimum wage on poverty can be decomposed into three terms: The first right-
hand-side term in (4b) corresponds to the direct effect, the second term in the right-hand side captures the unemployment and
labor force participation effect and the third term represents the wage distribution effect. It is expected that the first and last
terms are positive and the second term negative. Thus, the net effect will depend on the quantitative values of the three partial
effects.

8 The minimum wage can have still another indirect poverty effect if it is not enforced in all sectors. A rise in the minimum
wage will increase wages of the unskilled that remain in the covered sector but, for the reasons previously discussed, may, if
certain elasticity conditions are satisfied, induce lower wages for the unskilled in the uncovered sector (this is the Harris-
Todaro effect of minimum wages mentioned earlier). Hence, depending on the relative importance of the covered and
uncovered sectors and on the size of the labor demand elasticities in the covered sector, this effect could increase or decrease
poverty. In order to be able to identify it in the econometric estimation it would be necessary to use variables reflecting
wages for the unskilled in the covered and uncovered sectors in Equation (5). The problem is that it is very difficult to
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The Complementary Relationships

The empirical analysis is directed towards estimating the poverty equation and several complementary
relationships that capture the indirect effects of the policy, economy-wide and regional variables that are
likely to impinge upon the variables that directly determine poverty in equation (4a).

In particular, we are interested in shedding some light on the determinants of the mean per capita labor
income, the average working ratio, I and the income distribution variables. The average regional per capita
labor income is assumed to be determined by various regional variables. It is postulated that the aggregate
level of regional economic activity has a positive effect on the regional demand for workers and, hence, a
positive impact on wages for the unskilled workers and on labor income. This corresponds to part of the
growth effect.

Apart from the aggregate level of regional economic activity, the composition of output should also affect
the demand for labor and their real wages. If the regional output composition changes, for example in the
direction of industries that are more intensive in unskilled workers than in capital, natural resources or
skilled workers one would expect, ceteris paribus, that unskilled workers' wages rise and vice-versa. It can
be shown that natural- resource rich regions will generally tend to have higher rents, lower wages and a
greater share of primary or resource-based industries than poorly endowed regions. Resource-rich regions,
ceteris paribus, will not only tend to have lower per capita labor incomes but also a more dispersed income
distribution if land and other natural resources are more concentrated than human and physical capital. (See
Lopez, 1996 for a detailed analysis of these relationships in a general equilibrium framework). Apart from
the per capita regional GDP and the composition of output, the per capita labor income is likely to be
affected by other factors. Regional unemployment may exert a negative pressure on wages and, therefore, on
the per capita labor income. Govemment transfers and pensions may have some effect on per capita labor
income to the extent that they are targeted to the poor. The level of the minimum wage may affect also affect
the per capita income of the unskilled. On the one hand, it increases the salary of those for whom the
minimum wage is binding and on the other, if the Harris-Todaro hypothesis is valid, it could reduce the
salary of workers that, for whatever reason, are not covered due to lack of enforcement.3

Human capital is an important factor of production and, moreover, as much recent literature has emphasized
it, there might be important positive extemalities associated with high levels of education. Thus per capita
labor income is likely to be higher in regions where the labor force is more educated. Additionally, it is
frequently hypothesized that education could have positive effects on the distribution of income, thus
suggesting a role for education in explaining the dispersion of income as well.

Rural people tend to be less integrated in the labor markets, have access to less public services than urban
workers. All these factors point in the direction that the per capita income of the unskilled will be lower the
greater the degree of rurality of a region. L6pez, 1996, using a sample of small fanners in Chile, showed that
secondary and higher education are important determinants of per capita income, but that the level of basic

identify a priori covered and non-covered sectors and, hence, to find the required wage indicators. In one of the empirical
specifications used we use wages for people with less than 9 years of formal education employed with and without a formal
contract as proxies for unskilled wages in the covered and uncovered sectors, respectively. We then try to measure the
impact of minimum wages in each of these wages to verify the significance of the Harris-Todaro effect.

9 Within a region, the ratio of productivity to minimum wage changes is not necessarily homogenous across subsectors. This
study controls for productivity changes at the regional level, thus is does not capture the subsectors diversity within the regions.
In adjusting for productivity changes, minimum wage policy is probably decided at the aggregate (average) national rather than
the regional or subsectoral level.
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education per se had little if any effect on per capita income. Thus, we specify the following per capita
income function for the unskilled,

en 7 = + 8,8 En Q, + 2 En SN,

(5) + , 33 n SM + 4 iEn w, + ,85 En T,,

+ 86 En u,,, + / en R,. + 168 tn e,a +

where /,, is the fixed regional effect, Q, is the per capita GDP of region i at time t, S' is the share of

natural resource-based output (i.e. primary sectors) in the regional GDP, S,M is the share of the
manufacturing sector in GDP, T, are per capita government transfers, R,, is the share of rural population in
the region, , is the lagged unemployment rate, e,, is the average schooling of the labor force in region i

at time t and ',, is a random disturbance.

The Dependency Ratio. The dependency ratio (or, equivalently, its inverse, 1) is likely to vary across regions
mainly because of variations in the rate of labor force participation and unemployment. Unemployment has
the traditional discouraging effect on the participation in the labor force of women and other family
members. The minimum wage may increase unemployment leading to a lower working ratio. Similarly, a
high level of economic activity, represented by the level of per capita regional GDP, is likely to be
associated with a greater rate of labor force participation and, hence, with a higher t. A high proportion of
the rural population is likely to be associated with lower working rates at least during part of the year, in the
slack agricultural season.

Finally, certain demographic characteristics may also influence the working ratio, 1. The level of education
and the age structure of the population may affect the family' working ratio. More young children have a
direct negative effect on the working rate and indirect effects in the same direction by reducing the
likelihood that their mothers work. Also, the level of education may have a positive impact on the rate of
labor force participation. Thus, the specification of the families' working rate that follows from this analysis
is the following,

tn ( = Y, + 7, En wv,, + 72 enQ,, + t3 En R,,
(6)

+ r4 En D,, + ,,,
where Rit is the proportion of the population in region i at time t that is rural and Dit is a vector of
demographic variables that includes the proportion of children and old people in the total population and the
average schooling level of the population.

Thus, the empirical model consists in estimating a poverty equation (4a) and the mean income, income
dispersion and the working ratio as complementary equations. We specify thatsW depends on the minimum
wage, per capita GDP, the regional rate of unemployment, the level of schooling and other unspecified
regional characteristics represented by the fixed effects.
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The Econometric Results

Table 5 presents the Fixed Effects and Random Effects estimators of the poverty equation estimated using
the panel data comprised of the 52 observations provided by the 13 average regional values of the variables
over four years (1987,1990,1992 and 1994). Preliminary estimates clearly indicated that the measures of
dispersion of the working ratio and the non-labor income were completely insignificant and, therefore, these
variables are omitted from the regression presented in Table 5. In general, the results from both estimators
are highly consistent with the theoretical specification. In fact, both estimators are similar and the Hausman
test suggests that the random effects estimators are not biased. Given that the random effects estimators are
more efficient than the fixed effects, we therefore focus our discussion on the former.

Table 5. The Poverty Equation (Double log Specification)

Estimation Method Fixed Effects Random Effects

Endogenous Variable Head Count Poverty Head Count Poverty
Ratio Ratio

Constant -- -1.410
(4.178)

Labor Per Capita Income -0.931** -0.959**
(0.1756) (0.1575)

Non Labor Per Capita Income 0.132 0.126
(0.1125) (0.1112)

Working Ratio -1.097** -0.788**
(0.4760) (0.4153)

Inequality of Labor Income 0.427** 0.426**
(0.09922) (0.09252)

Minimum Wages -0.490** -0.429**
(0.1936) (0.1889)

Poverty Line 1.432** 1.396*
(0.6134) (0.4822)

R2 0.885 0.753

Standard Deviation of the Residuals. 0.08832 0.00795
0.02279

Observations 52 52

Note: Two stars indicate significance at 5% and one star at 10%.

The goodness-of-fit of the estimation is very good as reflected by the high level of significance of most
coefficients. Also, specification tests gave good results, including the Breush-Pagan test that did not reject
homoskedasticity.l1 Moreover, we tested the two theoretical restrictions on the parameters derived in the
conceptual section (specified in Equation 4b) concerning the homogeneity conditions. Neither of the two
restrictions were rejected at 1% level of significance using Wald's Test for the Random Effects estimators

9 The poverty equation was also estimated using weighted generalized least squares using the size of the regional population as a
weighing factor. Although some of the quantitative values of the parameters are slightly different to those reported in Table 5,
the sign structure as well as the statistical significance of all the coefficients is identical.
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while one of the restrictions, (i) in (4b), was rejected for the Fixed Effects estimators. This increases our
confidence in the Random Effects estimators. However, given that some of the restrictions are rejected at
more demanding levels of statistical significance, we focus on the unrestricted estimators. The idea is to
impose as little a priori restrictions on the data as possible.

An important result from Table 4 is that while per capita average labor income is an important factor in
reducing poverty, non-labor income plays practically no role in reducing poverty. Non-labor income
includes returns to financial instruments, dividends, rental income including imputed property rental income
for residences and also all sorts of transfers, including pensions and government transfers. Since pensions
and government transfers are a small fraction of the average regional non-labor income, the changes in this
variable are largely dominated by the changes in capital income at the regional level. Hence, the lack of
significance of the non-labor income variable would suggest that a redistribution of income from labor to
capital is likely to be inimical for poverty. The labor income elasticity of poverty is about -0.9, meaning that
poverty is likely to fall at almost the same rate at which per capita labor income increases. By contrast, an
expansion of capital income with a constant labor income has practically no effect on poverty. Of course, it
is possible that an increase in capital income may induce a higher labor income and thus have a positive,
albeit indirect, effect on poverty.

We also separate income between government transfers and all other non-labor incomes obtaining a small
negative effect of government transfers on poverty but the coefficient is not significant. The very small
relative size of government transfers may prevent us from statistically capturing any significant effect on
poverty.

A deterioration of the income distribution tends to have dramatic worsening effects on poverty as shown by
the positive and highly significant coefficients associated with the income inequality variable measure used.
We chose to use a Theil measure of dispersion because it is probably one of the most neutral measures from
the point of view of the weights that it gives to different parts of the distribution. The poverty increasing
effect of income dispersion is of course not surprising and is a result that has been found in other studies
using different methodologies (i.e., Datt and Ravallion, 1992).

As predicted by the theoretical model, the effect of the working ratio on poverty is negative and significant
with an elasticity of about minus one. This reflects the great importance of unemployment and the degree of
labor participation as determinants of poverty. This implies that the elasticity of poverty with respect to
unemployment is positive and even greater than one when evaluated at the 1994 average regional
unemployment rate. This also suggests that demographic variables which, as will be seen, play some role in
determining the working ratio 1, are also important factors of poverty.

The level of the poverty line is, as expected, positively correlated with poverty. The large coefficient of the z
variable implies a high degree of sensitivity of the poverty measure to the poverty line chosen. That is, a
large number of households are in the neighborhood of the poverty line and, thus, any change in z causes a
significant change in the measure of poverty. It is interesting to compare this estimate with an experiment
which evaluates the effect of changing the poverty line on poverty carried out by Ferreira and Litchfield in
1996, using the same CASEN data but a completely different methodology. They found that increasing the
poverty line from 30,100 to 34,164 Chilean pesos would increase poverty measured by the head count
indicator from 33.8% to 39.4%. That is, the implicit elasticity of poverty with respect to the poverty line in
Ferreira's calculation is about 1.22, not too different from our estimated elasticity of 1.39.

The large and significant direct effect of the level of the minimum wage on poverty is an important result.
This means that poverty declines by almost half of the proportion by which the minimum wage increases.
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This is indeed a very large effect, but could be weakened or even reversed once the indirect effects of the
minimum wage, mostly via its likely negative impact on the working ratio, are taken into consideration
(more on this later). In any case, this result lends consistency and illustrates the quantitative importance of
the theoretical remarks previously presented.

The fact that the only source of variation of the real minimum wage across regions is the interregional price
variability may imply that the coefficient of the real minimum wage may be capturing the effects of
differences in the cost of living across the regions, rather than purely the effect of the minimum wage. This
point may be valid for the random effect model, but it does not apply to "within estimators" such as the fixed
effect model. The fixed effect estimator exploits only the time variability of the data and, hence, the
parameter associated with the minimum wage is determined by the intertemporal variance of the real
minimum wage which is dominated by the large changes in the nominal minimum wage. The fact that the
fixed effects estimator of the minimum wage coefficient is even more significant, and even larger than the
random effects gives us confidence that price differentials do not dictate the significance of this parameter.

Table 6 presents an attempt to obtain some quantitative insights about the determinants of the working ratio.
As with the poverty equation, the fixed and random effect estimators are similar and the Haussman test
suggests that the random effect estimators are not biased. Consequently, we focus the analysis on them. The
most important variables that affect the working ratio are the minimum wage, the age profile of the
population and the proportion of rural population. The sign of the minimum wage is negative and significant
as expected, indicating that minimum wages do have a negative employment effect in Chile. The effect of
increasing the minimum wage by 10% would be a reduction in the proportion of people working in an
average family in the order of 2.4%, quite a sizable effect indeed.

Table 6. The Working Ratio (Double log Specification)

Estimation Method Fixed Effects Random Effects

Per Capita Regional GDP 0.117 -0.056
(0.09819) (0.04223)

Minimum Wages -0.410O* -0.242**
(0.1169) (0.08666)

Proportion of Population between 12 and 60 years 0.371 0.500**
old. (0.2611) (0.2396)

Average Schooling of Working Population -0.008 -0.137
(0.1877) (0.1679)

Percentage of Rural Population 0.004* 0.005**
(0.002562) (0.002531)

R2 0.848 0.466

Standard Deviation of the Residuals 0.041910 0.001932
0.006282

Observations 52 52

Note: Two stars denote significance at 5% and one star at 10%.

A surprising result is that the regional average level of schooling does not appear to have any significant
effect on the average regional working ratio. It might be that, at the level of aggregation of the regions, the
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effect of education is lost. The positive and significant effect of the proportion of rural population on the
working ratio is not very surprising. In rural areas self-employment agricultural activities tend to be very
important and, thus, most of the population, even very young children, tend to be in the labor force. Given
that the CASEN survey is implemented in November, a month close to the peak agricultural season, this
effect is probably reinforced.

Table 7 presents the fixed and random effects estimates of the per capita labor income functions. In contrast
with the previous estimates, there are important differences between the two estimators. In general the fixed
effect estimates seem to be much less plausible than those of the random effects. It is possible that the
inclusion of the proportion of the rural population, as an explanatory variable which has very little time
variability might explain this. Also, the Hausman test does not reject the random estimator at 1% level of
significance vis-a-vis the fixed effects. In view of their greater efficiency we prefer the random estimates.
Thus, we focus on the random effect estimators.

Table 7. Per Capita Labor Income (Double Log Specification)

Endogenous Variable Total Labor Per Capita Total Labor Per Capita
Income Income

Per Capita Regional GDP -0.321 0.121*
(0.2736) (0.0679)

Minimum Wages 1.440* 0.091
(0.7872) (0.2651)

Lagged Unemployment Rate -0.072 -0.145**
(0.07196) (0.05865)

Percentage of Rural Population -0.009 -0.011
(0.0078) (0.0068)

Share of Primary Production in Regional GDP -0.329 -0.098**
(0.2569) (0.03911)

Lagged Per Capita Govemment Total Investment -0.208* -0.004
(0.1196) (0.0485)

Average Schooling of the Working Population 1.253** 0.950**
(0.5538) (0.3676)

R2 0.747 0.627

Standard Deviation of the Residuals 0.1148 0.0131
0.00403

Observations 52 52
Note: Two stars denote significance at 5% and one star at 10%.

The growth effect on per capita labor income is captured by the coefficient of the regional GDP variable.
This effect is positive and mildly significant suggesting that growth is associated with an increase of the per
capita income of workers. This effect, however, is quantitatively rather small, with an elasticity of only 0.12.
The main reason for this is the fact that there is a high degree of "leakage" of GDP across the regions. That
is, as seen in the previous section, there are very sizable interregional transfers that reduce the association
between output and income at the regional level. Additionally, per capita GDP is Iiighly correlated with
education, and given that we are controlling for education, the GDP variable looses part of its explanatory
power. In fact, when we exclude education from the regression, the GDP variable becomes significant at 1%
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and its value doubles. But even this higher elasticity shows little quantitative association between GDP and
the per capita labor income.

Unemployment plays a very important negative role on the per capita labor income as shown by the negative
and significant coefficient associated with this variable. This suggests another indirect mechanism by which
the minimum wage can affect poverty. Additionally, the share of primary products in GDP exerts a negative
effect on the per capita labor income. In a preliminary regression we also used the share of secondary sectors
but it turned out to have no impact on labor income. The relatively large value of the coefficient of the share
of primary outputs suggests that changes in the composition of production plays an important role in
determining the distribution of income between labor and non-labor factors. It appears that an increased
importance of primary production tends, ceteris paribus, to reduce the participation of labor in total income,
presumably in favor of rental incomes, which is translated into a lower labor income. That is, for a given
level of per capita GDP in regions that rely more on natural resource-based industries according to the
random effect estimates, the per capita labor income tends to be lower than in regions that are less dependent
on resource-based industries. In fact, according to the estimates, a 10% increase of the share of primary
industries in GDP is likely to reduce the per capita income of the unskilled by almost 1%.

Another important variable that affect labor income is the level of schooling in the labor force. In fact, the
schooling coefficient is highly significant in both the fixed effect and the random effects models. Also, the
effect is quantitatively very strong, with an elasticity of around one. Given that the average level of
schooling of the labor force in Chile is about 8 years, this means that an increase in the average schooling
level of the labor force to 9 years would cause an increase in per capita labor income in the order of 12%.
thus, given the importance of labor income in the poverty equation, it appears that an improvement in
education can play a very important role in reducing poverty.

An attempt to explain some of the variability of the dispersion of the per capita labor income is shown in
Table 8. As with the previous estimates, the Hausman test suggests that the random effects are not biased
and provide more plausible estimates than the fixed effects. Thus, we concentrate our attention on the
random effects only. The goodness-of-fit of this regression is not very satisfactory, we are only able to
explain 25% of the variance of the inequality index with the variables used. Moreover, most of the
explanatory variables used turned out to be insignificant. The only variable that seems to have an effect on
the income distribution appears to be the government social investments, which turned out to be negative
and significant in both regressions.1 1 That is, according to the estimates, the allocation of government social
investments may induce an improvement in the regional income distribution. It is surprising that the level of
schooling of the labor force does not play any role in affecting the income distribution. Government
transfers were also used as an explanatory variable in the income distribution equation either as an
alternative to the government social investment variable or in conjunction with it. This variable was not
significant in either case. A reason for this may be that the volume of government transfers is just too small
to have a significant impact on the distribution of income.

The per capita GDP variable has a negative but not significant effect on the income distribution. One
interpretation of this could be that Chile is near the bottom of the Kuznets curve, where growth starts to
become a source of improving equity. The causality here, however, could be the inverse, greater equality
induces more growth and, hence, a higher per capita GDP. One of the most popular hypotheses for a positive

10 Social investments are defined as investments in education, health, housing and regional development programs. Regional
data for government current expenditures are not available. It is, possible that there exists a high correlation between government
social investment and social expenditures. If so, the coefficient would be capturing part of the effect of social expenditures as
well.
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Table 8. Inequality of Per Capita Labor Income (Double Log Specification)

Estimation Method Fixed Effects Random Effects

Endogenous Variable Theil Index of Per Capita Theil Index of Per Capita
Labor Income Labor Income

Constant -1.793
(2.004)

Minimum Wages 0.810 0.307

(0.5531) (0.1995)

Lagged Unemployment Rate 0.039 -0.021
(0.1065) (0.08083)

Per Capita Regional GDP -0.287 -0.119
(0.3918) (0.08577)

Lagged Per Capita Public Social Investment -0.332* -0.140**
(0.1868) (0.07187)

Average Schooling of the Working Population 0.560 0.365
(0.8155) (0.4806)

R 2 0.247 0.256

Standard Deviation of the Residuals 0.16772 0.02995
0.006322

Observations 52 52
Note: Two stars denote significance at 5% and one star at 10%.

causal relationship from equity to growth has been proposed by Alesina and Rodrik, 1994, Persson and
Tabellini, 1994, and others. These authors explain a positive relationship between growth and equity based
on the political processes. High inequality would induce political pressures that would be translated into
distortionary distributive policies that, in turn, will decrease the incentives for growth. In the context of a
regional analysis within one country, this hypothesis would predict no relationship between GDP and equity
because policies across the regions are identical. Hence the result of no significant effect of GDP on equity
would be consistent with this hypothesis.

Evaluating the Net Impact of Policy-Related Variables in Poverty

From the estimates in Tables 5 to 8, it is possible to provide a quantitative notion of the importance of the
various variables as a source of poverty reduction. Labor income plays a major role in decreasing poverty as
shown by the large and negative sign of the labor income coefficient in Table 5. The effect of per capita
GDP appears to be quite small, but as discussed above, this is due to the fact that we are using regional data
to estimate its effect. In the long run we expect that for the country as a whole, GDP and labor income grow
at about the same rate with the exception of periods when important readjustments between labor and capital
income distribution occur. Thus, GDP growth may be an important source of poverty reduction provided
that this growth takes place without reducing the labor participation in GDP. Over the period analyzed, per
capita labor income increased at a slightly faster pace than the per capita GDP, suggesting a modest
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improvement in the participation of labor in GDP.12 This implies that growth in national per capita GDP has
reduced poverty at a rate slightly above the rate of growth. Per capita national GDP has increased at an
annual rate of about 4.3% per annum which, given the approximate 5% increased participation of labor
income in GDP, would imply according to the estimates in Table 5, would imply a poverty reduction of the
order of 4.2% per annum. This amounts to about 90% of the observed rate of poverty reduction, which was
about 4.6% per annum.

Apart from growth, income inequality seems to exert an important poverty-increasing effect. Measured by
the Theil coefficient, inequality appears to have worsened slightly over the period, thus inducing a small
(partial) poverty increase over the period. We estimate this effect to have been an increase in poverty of the
order of 3% over the whole period or about 0.4% per annum. That is, accounting for the effects of growth
and inequality we obtain a net poverty reduction of about 3.7% per annum on average over the period. This
implies that the combined effect of growth and inequality explain 80% of the poverty reduction over the
period.

The net effect of minimum wages on poverty can be calculated from three partial affects: (i) the direct effect,
which is negative with an elasticity in the order of -0.43 according to the random effect estimators in Table
5; (ii) the indirect effect through the working ratio; and (iii) the indirect effects through the per capita labor
income. Given the estimates in Table 6, the minimum wage reduces the working ratio with an elasticity of -
0.24, implying an indirect poverty elasticity of +0.19 (-0.24 times -0.787). The income indirect effect takes
place because per capita income is negatively affected by unemployment, and unemployment, in turn, is
likely to be positively associated with the minimum wage. The effect of minimum wages on unemployment
is naturally related to the labor demand elasticity with respect to the minimum wage. According to recent
reviews of the labor demand literature in Chile, a labor demand elasticity of the order of -0.2 is the closest to
a consensus (Sapelli). On the other hand, it is estimated that about 15% of the labor force in Chile is affected
directly by the minimum wage (Bravo and Vial, 1996).

This would imply that the aggregate labor demand elasticity with respect to the minimum wage would be in
the order of 15% of the value of the labor demand elasticity. That is, assuming that an increase in the
minimum wage only affects the segment of the labor force whose salaries are in the neighborhood of the
minimum wage, the elasticity of labor demand with respect to the minimum wage would be about -0.03.
This small effect is consistent with the fact that most attempts to estimate the employment impact yield very
small or even zero effects (Bravo and Robbins, 1995). Even assuming that the minimum wage pulls the
wages of 40% of the labor force, the employment effect of minimum wages would still be small, in the order
of -0.08. We use this last figure as an upper bound for the labor demand elasticity of minimum wages. Using
this elasticity we can evaluate the elasticity of unemployment with respect to minimum wages. Given that
the unemployment rate for the period has hovered around 7%, the unemployment elasticity of minimum
wages is about plus one. (This assumes that labor supply is not affected by the minimum wage).

Using these parameters, we find that the indirect income effect of the minimum wage on poverty is about
0.14. Hence, the net total impact of adding up the three effects of the minimum wage on the poverty rate
would be about -0.10 (-0.43+0.19+0.14). That is, the impact of the 44% rise of the real minimum wage that
took place over the 1987-94 period was a reduction in poverty of approximately 4.4% (a contribution of
almost 0.6% poverty reduction per annum) or more than one eighth of the total poverty reduction. Thus, at
the relatively low level of the real minimum wage during 1987-94, which was never above 30% of the
country's per capita GDP, the net effect of the minimum wage was to reduce poverty. As the real minimum

12 According to the national account data the share of labor in GDP continuously increased from 31.8 in 1987 to 33.4% in
1994.
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wage increases relative to the per capita GDP, however, it is likely that its effectiveness as a poverty
reducing mechanism will decline and may even become counterproductive. It is likely that as the real
minimum wage rises its direct poverty reducing effect become reinforced and its indirect poverty increasing
effects will become stronger as the negative employment effect grows.

Other important factors that affect poverty are the public social investments, the level of education and the
composition of production. The mechanism by which government social investment affects poverty is
through its inequality-reducing effect. Combining the elasticities of govermnent investments on inequality
and the elasticity of inequality on poverty, we estimate a net poverty elasticity of government social
investments of -0.06. That is, the 76% increase in government social investment that took place over the
period is likely to have induced a reduction of poverty in excess of 4.5%.

The net poverty effect of the changes in the output composition occurs mainly through the effect of this
variable on per capita labor income. An increase in the share of primary output in GDP induces a reduction
in labor income which, in turn, has a poverty increasing effect. According to our estimates the elasticity of
poverty with respect to the share of primary outputs in GDP is about + 0.09 (-0.098 times- 0.959). Over the
period, the share of primary outputs in total GDP has declined by about 3%, implying that the changes in the
structure of production have also been positive for poverty alleviation.

Finally, the role of education is also significant as a poverty reducing factor. The effect of education takes
place through its positive impact on the average per capita labor income. The net poverty elasticity of
education is -0.92, showing that the induced labor income increase has a powerful poverty reducing impact.
A one year increase in education of the labor force may induce a reduction in poverty of over 8%. The
average level of education increased by about 7% over the period. This would, therefore, cause a poverty
reduction of about 4.5%. The combined effect of the four policy-related variables, government social
investments, minimum wages, education and the composition of production, over the 1987-94 period has
been to reduce poverty by more than 16 percentage points, almost 50% of the total poverty reduction) 3

The approach chosen in this paper to evaluate the impact of the various exogenous and predetermined
variables on poverty was a structural or semi-structural one. An alternative way could be to directly estimate
a reduced-form poverty equation. The advantage of this approach is that the effects of the exogenous and
predetermined variables on poverty can be directly obtained without intermediate evaluations. The
disadvantage is that it is harder to check the consistency of the estimators with the conceptual framework
and it is more difficult to assess the plausibility of the results. As a check we did estimate a reduced-form
poverty equation using minimum wages, per capita regional GDP, share of primary outputs in GDP, average
schooling of the working population, government social investments, production of rural population and the
level of the poverty line as explanatory variables. The results exhibit a sign consistency in all the variables
with the net effects calculated with the structural model. The quantitative magnitudes of the effects are,
however, quite different. For example, the reduced-form effect of the minimum wage is more than twice that
of the one obtained from the structural model. Interestingly, in the reduced-form regression, the exogenous
variables explain about 60% of total variance of poverty, only 10% more than the four policy-related
variables in the structural model.

13 Since an important part of the effects of the policy-related variables on poverty occurs through their impact on per capita
labor income and inequality, their contribution to poverty cannot be added to that of per capita labor income and inequality.
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Conclusion

The regional evidence indicates that the reduction in poverty has been much more pronounced in the
Metropolitan Region (Santiago) than in the rest of the country. In fact, while the rate of poverty reduction
was 48% in Santiago, poverty fell by only 24% in the rest of the country. Despite the fact that the head count
measure of poverty for the country as a whole was less than 34% in 1994, this rate was more than 42% in
the regions outside the Metropolitan one. A clear implication of this is that much more regional targeting is
needed in order to focus an increasing volume of anti-poverty resources in the poorest regions outside
Santiago.

What is interesting is that the very large poverty disparity rates across regions occur despite the average per
capita income differentials being relatively small. Although the regional disparities in per capita GDP are
large, the interregional output transfers tend to smooth very significantly the income disparities. Both the
GDP and the income regional disparities show signs of being reduced over time. There is a tendency to
increase interregional transfers through time. This may be a positive trend, but the fact that the transfers have
caused many of the regions where the transfers are originated to reduce their per capita incomes to levels
below the national average is worrisome, indicating that perhaps too many transfers from these regions are
taking place. What is needed, therefore, is a change in the emphasis of the government regional programs
from transfers across regions to transfers targeting the poor in the poor regions.

This analysis has suggested that growth of labor income has made a major contribution to the reduction of
poverty in Chile. The proportion of poor people is, ceteris paribus, reduced by almost the same percentage
that the average per capita labor income increases. By contrast, growth of non-labor income does not appear
to induce any significant direct contribution to the reduction of poverty. The trends towards a gradual
increase of the share of labor in national GDP is, therefore, contributing to alleviate poverty.

The finding that inequality is detrimental for poverty is, of course, not surprising. What is surprising is the
apparent quantitative strength of such an effect. According to the estimates, a 10% increase in inequality as
measured by the Theil index could lead to a rise in poverty in the order of 4%.

Government investments mainly in education, health and other social sectors appear to play an important
role in reducing poverty mostly through its significant inequality-reducing effect. The 76% increase in social
investment over the 1987-94 period may have been responsible for a reduction of poverty in the order of
4.5%. Since many of the effects of social investments take considerably longer than 7 years to have its full
impact, it is likely that the long-run impact of social investments be larger than this figure. The impact of
increasing the average level in education in the labor force of poverty is very large. An increase of one year
of the average level of education in the labor force is likely to reduce poverty by over 8%.

Output composition also has considerable implications for poverty. In general as the economy becomes less
dependent on natural resources the level of poverty, ceteris paribus, tends to decline. The open economy
model of growth in Chile has not implied an increasing degree of dependency by the economy on natural
resource-based industries over the period analyzed (although the opening of the economy might have
initially caused a shift in the structure of production towards primary industries which is where the country's
comparative advantages were). In fact, over the period analyzed, the share of primary production in GDP
has been reduced by about 3%, implying a positive contribution to poverty reduction.

The importance of the minimum wage as a direct determinant of poverty has been empirically demonstrated.
For a given level of unemployment and labor market participation, a 10% increase in the minimum wage is
likely to be associated with a reduction in poverty in the order of 4 to 5%. Of course the indirect effects of a
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minimum wage work in the direction of increasing poverty. Our analysis of these indirect effects indicates
that in the case of Chile, 1987-1994, these indirect effects do not seem to be strong enough to completely
off-set the direct effects. That is, the net effect of the minimum wage has been to reduce poverty. We
estimate a net elasticity of poverty with respect to the minimum wage in the order of -0.1. This would imply
that the 40% increase of the real minimum wage in Chile would explain something like a 4% reduction in
poverty over the period. That is, the minimum wage policy would have been responsible for almost one
eighth of the total poverty reduction during the 1987-1994 period.

Presumably, there is an optimal minimum wage from the point of view of poverty reduction. As the
minimum wage is increased, it is likely that its positive marginal direct effects decline and that its negative
indirect effects become at the margin of greater quantitative significance. As the minimum wage increases it
is likely that the enforcement of the minimum wage become more difficult, thus reducing its effectiveness as
a mechanism to increase the wages of the bottom part of the workers. This would reduce the size of the
marginal direct (positive) effect. At the same time, the labor demand curve (particularly of the unskilled) in
the formal sector is likely to become more elastic as the minimum wage increases. This would cause a
greater unemployment impact at a higher minimum wage and, at the same time, it would strengthen the
Harris-Todaro mechanisms described before, thus exerting greater downward pressure on the wages in the
informal sector.

The relevant question, therefore, is not whether or not minimum wages are bad for poverty but rather at what
level do they become detrimental for poverty. What the analysis here suggests is that it is likely that within
the period 1987-1994 the level of the minimum wage (at less than 30% of the level of the country's per
capita GDP) was moderate enough to be beneficial for poverty alleviation.

In summary, the four policy-related variables (education, minimum wage, public social investment and
output composition) appear to be responsible for almost 50% of the poverty reduction of 1987-94. The rest
is associated with other factors that have also influenced income distribution, the dependency ratio and,
especially the per capita labor income that we are not accounting for. An important excluded factor could be
total factor productivity gains associated with factors other than education, that could be causing a rapid
increase in labor income.
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Appendix. Data Sources and Variable Definitions

Poverty: Head count poverty ratio as calculated by Ferreira and Litchfield, 1996, using CASEN national
survey data.

Per Capita Labor Income: At the household level, capital income was subtracted from autonomous
income to obtain labor income. Autonomous income represents income from capital and labor,
either in money or species. To obtain per capita measures, household labor income was divided
by the number of persons in the household, not counting the domestic servants as household
members. Like all other income measures, the labor income is expressed in 1994 Santiago pesos,
deflating the nominal data across time with the national CPI, and in between regions with the
mean price differential for the period 1987-1994. Source: CASEN national survey.

Per Capita Non Labor Income: Capital income, as given in CASEN (rents, interest, dividends, and
profits), was added to the government transfers, and to the imputed rents of property to obtain
non labor income. Source: CASEN national survey.

Per Capita Government Transfers: Government transfers include: family (SUF and Asignaci6n
Familiar) and pension (PASIS) subsidies to the poor; and in 1987 subsidies to the unemployed
(PEM and POJH). Source: CASEN national survey.

Working Ratio: The working ratio is the proportion of working members of a household. Source:
CASEN national survey.

Average Schooling: Is the average number of years of formal education of the working population.
Calculated from CASEN national survey.

Unemployment: Regional figures corresponding to the fourth quarter of each year, were obtained from
the Instituto Nacional de Estadisticas (INE).

Minimum Wages: Nominal figures obtained from different INE yearbooks were converted to real
numbers using the same methodology as for per capita income.

Poverty Line: The nominal poverty lines calculated by the ECLAC for each CASEN year, were
transformed to real figures using the same methodology as for income.

Per Capita Regional GDP: The regional gross domestic product figures come from Banco Central
(1994), and the population numbers are from different INE yearbooks.

Proportion of Rural Population: The proportion of rural population from 1992 national census was
used.

Share of Primary Production in Regional GDP: The ratio of regional GDP from Agriculture, Forestry,
Fishing and Mining, to total regional GDP was calculated using Banco Central (1994) data.

Share of Secondary Production in Regional GDP: The ratio of regional GDP from Manufactures, to
total regional GDP was calculated using Banco Central (1994) data.

Per Capita Public Social Investment: Social investment figures include investment from the ministries
of Health, Housing, and Education, and other municipal and regional investment programs.
Source: Ministerio de Planificaci6n (MIDEPLAN).

Per Capita Public Total Investment: Total investment figures include social investment plus projects of
the Public Infrastructure Ministry, and other public services companies. Source: MIDEPLAN.
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POVERTY AND INCOME DISTRIBUTION IN CHILE:
SELECTED LABOR MARKET ISSUES'

"Chile will be a modern economy only when the son of a peasant can become a member of the
Club de la Union"
Arnold Harberger

1. Labor Markets, Inequality, and Poverty

Background

Since 1990, Chile's GDP per capita has grown by about 5 percent annually to reach almost
$4,200 in 1996. Annual employment growth averaged about / percent during the period 1980-
1996, and open unemployment rates fell from more than 20 percent in the early 1980s to less than
6 percent today. Between 1984 and 1994, average real wages grew by 28 percent (World Bank,
1995). By 1995, aided by a system of targeted transfers, head-count poverty had fallen to about
half of what it was in the early 1980s (Haindl, 1996). Chile's performance in improving the most
basic labor market indicators and in reducing poverty is stellar and, outside of East Asia,
unfortunately rare.

Chile's reliance on market-friendly, outward-oriented economic policies has been credited with
these successes. But these successes have also invited closer scrutiny of other outcomes of these
policies. In particular, observers have questioned whether economic success as measured by
average magnitudes such as per capita income, average labor earnings, and job creation mask
important socioeconomic failures, as indicated by growing inequality in the distribution of
income and in the quality of social services such as education and health. In fact, some observers
"see a real and frightening possibility of [Chile] in 20 years with a booming economy atop a sea
of unskilled, underpaid citizens" (Atwood, 1996).

Ferreira and Litchfield (1997) provide systematic evidence that the distribution of income did not
worsen between 1987 and 1994, so these concerns appear to be either misplaced or have arisen as
a result of developments in the last two years. Their findings indicate, however, that Chile
remains a highly unequal economy, despite the government efforts to provide targeted assistance
to the poorest households. In this chapter, we investigate the extent to which the functioning of
Chile's labor market is responsible for the persistently high inequality in household incomes.

The combination of an open economy and a flexible labor market is believed to be the cause of
many growing socioeconomic ills, including income inequality. It is argued that international
trade has led to widening differentials in earnings between Chile's poor and the rich, and labor
market reforms have prevented the disadvantaged from stemming this tide. Leiva (1996) writes
that "savage deregulation" of labor markets under Pinochet was followed by a period of
"legalized flexibility" since 1987 during which "the new jobs created tended to be low-paying,

1 This report was prepared by Indernit Gill, LAIC, under the immediate supervision of Alberto Valdes, Principal
Economist, AGRDR, and Task Manager, and the general guidance of Homi Kharas, Chief and Lead Economist,
LAlCI and John Underwood, Chief and Lead Economist, LAIC2. Claudio Montenegro, IADB, and Erik Haindi,
Gabriela Mistral University, contributed substantially to the report. Alejandra Cox, California State University,
Franscisco Ferreira, EAPVP, and Julie Litchfield, London School of Economics, provided valuable inputs
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low-quality, short-term jobs concentrated in agriculture, trade, services and construction,
precisely those sectors characterized by greater instability in employment". Leiva suggests that
"Chile's flexible labor market not only deepens income inequality, but also acts as a mechanism
for reproducing poverty as employment expansion takes place in low-paid, low-quality jobs".

If valid, these trends will indeed have harmful social and economic consequences. Since
economic growth is the primary instrument for poverty alleviation, these developments may
compromise the unfinished task of eliminating abject poverty. If found to be true, these trends
justify immediate policy action, especially the reform of labor legislation and targeted
interventions, to offset the disadvantages faced by the poorer segments of society in improving
their standards of living. To inform policymakers regarding the need for corrective policy
actions and the likely payoff to some policies being contemplated, we therefore try to answer
three sets of questions:

* Links between labor markets, poverty and inequality. To what extent is the labor market
"responsible" for progress, or the lack of it, in fighting poverty and inequality?

* Labor market structure. Has employment in Chile become increasingly "precarious"?
Has the labor market changed so that those with human capital (e.g., high levels of education)
are being rewarded proportionately more? Does the structure of Chile's labor market imply
that returns to human capital are lower for poorer workers?

* Labor related policy. Do recent developments warrant significant policy changes? Does
the structure of labor markets in Chile warrant direct interventions? What are the likely
consequences of the principal policies being considered to reduce inequality (e.g.,
introduction of unemployment insurance, increases in mandated minimum wages, and
initiatives to improve the access to and quality of education and training)?

Patterns and Trends in Labor Earnings

Using decile groups by household per capita income, we first examine the trends in average labor
earnings per employed worker. These are reported in Table 1. The trends in average earnings
conform closely to those found for household income per capita and income per equivalent adult
by Ferreira and Litchfield (1997). Between 1987 and 1990, real earnings rose by about 25
percent for the sample as a whole. Labor earnings for each decile group increased: by 30 percent
for the poorest 10 percent of households, about 20 percent for the median class, and by about 30
percent for the richest 10 percent. The ratio of earnings of the richest to the poorest groups rose
marginally to 14.5 in 1990. Between 1990 and 1992, real earnings rose at about the same annual
rate, i.e., by about 16 percent over the two years. Real earnings rose by 28 percent for the
poorest group, by about 13 percent for the median group, and by 22 percent for the richest 10
percent. The ratio of earnings of the richest to the poorest groups fell to below 14 in 1992.

Between 1992 and 1994, average labor earnings for all workers fell by 1.7 percent. Earnings for
the lowest three decile groups fell between 2 and 5 percent. This is the main difference between
the patterns for labor earnings and the trends found for household income per capita by Ferreira
and Litchfield (1997): they find that average household incomes fell only for the poorest decile
group. Following their suggestion, when the three households with the highest income are
excluded, average earnings of the richest 10 percent of households fell by about 5 percent, but the
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other six groups enjoyed modest gains. The ratio of earnings of the richest to the poorest group
stayed steady at about 14.

Table 1: Average Labor Earnings, Workers Aged 14-65 (in 1994 prices)

DclGroup 19; g .'.' '199^2 ' , X i<v:,,, , ,,1994,,2 ,j

1 22,574 29,090 37,118 35,569
2 33,798 44,492 52,114 51,267
3 38,210 52,682 59,447 58,850
4 48,546 59,115 64,928 66,320
5 52,205 64,512 72,082 72,220
6 61,635 70,784 79,725 82,423
7 68,892 80,801 93,354 94,625
8 87,172 101,781 117,842 119,195
9 123,018 141,508 170,320 173,323
10 322,247 422,844 516,206 494,261*

Average 99,728 124,650 144,889 142,324*
Ratio of 10:1 14.3 14.5 13.9 13.9
Note: Decile groups are calculated using household per capita income.
* indicates that the three households with the highest incomes are excluded.
Source: Gill and Montenegro (1997), using CASEN surveys.

In summary, these findings suggest that inequality in earnings remained roughly constant
between 1987 and 1992, with some redistribution away from the richest 10 percent and poorest
30 percent of households and towards the middle and upper middle classes between 1992 and
1994. It also appears that autonomous transfers prevented household per capita income from
falling for decile groups 2 and 3, despite falls in real earnings per worker. In later sections, we
re-examine the issue of earnings inequality using longer series available from Universidad de
Chile household surveys for the Greater Santiago area.

Patterns and Trends in Unemployment

Naturally, labor earnings are observed only for those who worked. Unemployment of workers
may be an important determinant of a household's relative position in the per capita income
distribution. Marcel and Solimano (1994) suggest that changes in unemployment rates are
important in explaining short-term fluctuations in the income distribution through losses in the
share of the poorest households. Cowan and de Gregorio (1996) point out that, almost
tautologically, unemployment is highest among those with lowest incomes; and even for those
employed, a rise in informal work during bad times leads to a deterioration of work conditions. In
this section we examine whether unemployment rates differ for rich and poor households, and
whether short term fluctuations in unemployment differ significantly for wealthy and poorer
households.

Tables 2 and 3 report unemployment rates for men and women respectively, using decile groups
computed using household per capita income. As expected, unemployment is significantly
correlated with being in a poorer household for both men and women: workers in the poorest 10
percent of households are almost four times more likely to be unemployed than the average
worker. This ratio does not change significantly over the years, indicating that unemployment is
always critical in determining household income -- the variable used to classify households into
the decile groups.
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Table 2: Average Unemployment Rates, Men Aged 14-65
(Defined as: Did not work last week; and looked for a job; percent)
Decle Grop .1f>ff<W¢987 1990 1992 1994ffl,
1 33.0 26.3 16.9 21.1
2 13.9 11.3 7.7 8.1
3 10.8 9.7 6.8 7.4
4 9.6 8.6 4.2 6.7
5 7.4 6.3 3.8 6.0
6 7.5 6.2 4.3 4.5
7 6.4 3.5 2.9 3.7
8 5.3 3.8 2.8 3.3
9 3.5 2.8 2.1 1.9
10 1.4 1.9 0.7 1.9
Average 8.9 7.1 4.7 5.9
Ratio 1:Average 3.7 3.7 3.6 3.6
Note: Decile groups are calculated using household per capita income
Source: CASEN surveys.

Table 3: Average Unemployment Rates, Women Aged 14-65
(Defined as: Did not work last week and looked for a job; percent)

1 38.7 35.2 28.1 36.8
2 27.3 25.7 19.5 26.0
3 22.0 16.9 16.6 20.3
4 16.0 12.5 13.6 13.9
5 14.5 10.8 7.3 10.3
6 10.0 12.5 7.6 9.4
7 6.2 7.2 6.1 7.4
8 7.9 5.2 3.9 7.0
9 6.1 4.4 3.7 4.1
10 3.8 1.2 0.1 1.8

Average 10.5 9.2 7.1 9.7
Ratio 1:Average 3.7 3.8 4.0 3.8
Note: Decile groups are calculated using household per capita income
Source: CASEN surveys.

Short-term fluctuations in unemployment by decile group defy simple characterizations,
however. Between 1987 and 1992, average male unemployment rates fell steadily from almost 9
percent to 4.7 percent, and then rose to about 6 percent in 1994. Female unemployment rates are
higher, but exhibit similar trends. These changes are fairly uniform across income class for men
between 1987 and 1992: unemployment rates fall by half for almost all groups. Between 1992
and 1994, however, the increases are not uniform: male unemployment rates rose by 25 percent
or more for the 1st, 4th, 5th, and 10th group, and rose marginally or fell for the other groups.
Patterns for women are similar to those for men, with the difference that female unemployment
rates for the poorest three groups rose by roughly the same proportion between 1992 and 1994.2

2 Since 1994, aggregate unemployment rates have declined setadily from 7.8 percent in 1994 to 5.9 percent in 1996
(World Bank staff estimates).
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The relatively exaggerated variations in unemployment rates for women (relative to men) may
reflect greater variations in labor force participation rates over the business cycle. This issue is
taken up again in section II.

Main Labor Market Issues

To keep our task manageable, we analyze only the labor market issues that are critical for
explaining inequality, and for evaluating the effects of policies being contemplated to address the
concerns regarding income inequality. In principle, these topics relate directly to actual or
perceived increases in inequality of access to employment, and to earnings conditional upon
being employed. Specifically, we address the following topics:

* Inequality-related labor indicators. To what extent are labor market indicators such as
labor earnings, unemployment, and labor force participation correlated with the relative
economic status of households as measured by household per capita income.

* Precariousness of employment and labor earnings. To what extent do measures of
employment and earnings "stability" confirm or refute widely held views that
"'precariousness" of employment has increased?

* Quality of jobs. To what extent has employment growth in Chile since 1987 been in poorly
paid, low quality jobs (e.g., in low wage agriculture, services, and construction)?

* Earnings inequality trends. Have earnings become more unequal over time, especially
since 1987?

* Returns to education. To what extent have changes in the distribution of earnings been
reflected in changes in the retums to education?

* Labor market efficiency. Does the Chilean labor market reward investments in human
capital (education and training) in a "discriminatory" manner, viz., rewarding the poor more
or less for similar investments than the rich?

* Policy implications. Given the structure of the Chilean labor market, what is the likely
payoff to the government's decision to rely on improving access to human capital (and not
capital, land, or taxation of incomes) as a means of reducing income inequality.

We use the latest available data and reliable econometric techniques to deal with these issues.
Quarterly Universidad de Chile household surveys for 1960 to 1996 in Greater Santiago are
used to provide a long-term perspective on labor market trends, and Caracterizacion
Socioeconomica Nacional (CASEN) household surveys for 1987, 1990, 1992, and 1994 are
used to confirm these findings for the country as a whole, and to further investigate these
developments. The principal econometric techniques used are Haindl's (1985)Iaborflows model
to investigate whether the labor market indicators show growing insecurity of employment or
earnings, quantile regressions are used to analyze whether the rewards to human capital differ by
socioeconomic status, and Oaxaca decompositions are used to quantify the effects of policies to
improve access to and quality of education for poorer sections of society.
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2. Are Labor Earnings Becoming More Unequal?

It is believed that in Chile, as in other parts of Latin America, greater openness to trade has led to
wider wage differentials between skilled and unskilled workers. Wood (1997), for example,
argues that this has happened in Latin America since the mid-1980s, and attributes it to the entry
of China into the world market and the adoption of new technology that is biased against
unskilled workers. These trends seem to contradict both theory and stylized facts from East
Asia's experience with openness. In this section, with the benefit of more recent data than used
by Wood (1997) and others such as Robbins (1995), we examine whether wage inequality has
increased over time, especially since 1987. Then, in order to examine whether the wage gap
between skilled and unskilled workers is widening, we examine the trends in the returns to
education between 1960 and 1996. Since returns to education are measured using the Mincerian
human capital earnings function, and because these functions are best estimated for those for
whom work experience is well measured, wage inequality and returns to education are computed
only for male workers who workers at least 35 hours per week.

Measures of Inequality of Labor Earnings

Table 4 below lists two measures of wage inequality, calculated using hourly wages for males
who are working full-time (i.e., least 35 hours a week), from two sources: Universidad de Chile
surveys of Greater Santiago and CASEN data. Computing the same indices for both data sets has
two important payoffs: Universidad de Chile surveys allow us to distinguish short- from longer-
term trends, and CASEN surveys allow us to extend this analysis for the entire country.

Universidad de Chile data show that both the Gini coefficient and the 90-10 spread measures of
wage inequality rose to a high of .57 and 5 respectively in 1987-88, and have declined since then
to .45 and 3.3. Since 1970, the measures track each other closely. Both measures, especially the
Gini, exhibit shorter-term sensitivity: e.g., the Gini drops sharply during "bad times" (e.g., in
1974-75 and 1982). 1987 marks a break from the past in both direction and in association with
the economy's health: wage inequality begins to fall during a period of healthy economic growth.
By 1996, the Gini coefficient for wage inequality was the same as during the Allende years,
while the 90-10 spread was only marginally higher. Using wages for male workers in Santiago,
the years since 1987 have been marked by a significant decline in inequality. Montenegro (1997)
also finds that these trends hold for both more and less experienced workers, for workers in both
private and public sectors, and for white collar workers. The level and trend of inequality
estimates for blue collar workers are different: they are significantly lower (Gini coefficient of
about .27, and 90-10 spread of about 2) and relatively invariant over time.

CASEN estimates of wage inequality for 1992 and 1994 are very similar to Universidad de Chile
estimates for the same years. Gini coefficients computed from the two sources for 1990 differ
somewhat: the estimate from CASEN is about .46, while Universidad de Chile surveys yield a
coefficient of .53. Hourly earnings are not available in the 1987 CASEN survey.

Returns to and Levels of education

Returns to education have been a topic of considerable interest in Chile. It is believed that the
rates of return to education have increased because of structural changes in the economy (see
e.g., Riveros,1990), and because international trade has rewarded educated workers relatively
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more. We do not attempt to summarize the literature here, concentrating instead on the issue of
whether returns to education differ across income groups, and whether these differences have
increased or decreased over time.

Table 4: Measures of Wage Inequality for Males Working 35 Hours or More
YEAR UNIV. DE CHILE -:i:: CASEN -

-Q. - -Gini-Coeff. -0.9ff--0.f0 -- - - ->- - Gini Coeff.

1960 .425 2.1
1962 .448 2.5
1969 .470 2.9
1975 .420 3.1
1980 .485 3.4
1982 .420 3.9
1985 .515 3.4
1987 .575 4.6
1990 .530 4.2 .460
1991 .525 3.6
1992 .475 3.7 .467
1993 .450 3.5
1994 .460 3.4 .461
1995 .465 3.4
1996 .455 3.4
Notes: 0.90 - 0.10 indicates difference in mean earmings for the 10 and 90 decile split
Sources: Universidad de Chile Survey results are from Montenegro (1996). CASEN estimates are from Gill and
Montenegro (1997)

In the last section we discuss distribution-related issues of technical-vocational versus
humanistic-scientific education, and the issue of primary education quality. Here, we pay special
attention to the returns to education because it is an important part of the government's strategy
to address concerns regarding income inequality.

Results for Greater Santiago (reported in Montenegro, 1996) show that changes in the rate of
return to education for full-time male workers closely correspond to changes in wage inequality
measures discussed above. That is, the long-term trend is that rates of return rise from 1960 to
1986-87 (from about 11 percent to about 17 percent), and then decline to about 13 percent in
1996. Cyclical patterns are also similar to those for wage inequality measures: rates of return fall
during "bad" times (e.g., in 1975-76, and 1981-82), and rise during periods of economic
prosperity. Once again, 1987 marks a break from this pattern. This finding, combined with the
close conformity of trends in the distribution of household income and labor earnings discussed
in section I above, appears to validate the government's strategy of concentrating on education as
the instrument for reducing income inequality (see. e.g., Ministries of Finance and Education,
1996).
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Table 5: Returns to Education By Schooling Level and Economic Status: Full-returns to
Education By Schooling Level and Economic Status: Full-time Male Earners, Percent

LEVELL 19}87ERk 81<990WL_ 
.1 decile .5 decile .9 decile .1 decile .5 decile .9 decile

AS 9.8 13.0 15.4 7.3 9.5 14.0
Spline:
0-4 yrs 2.8 2.7 0.0 3.0 3.4 6.6
5-8 yrs 4.0 7.3 10.5 4.7 3.7 5.6
9-12 yrs 9.3 12.7 15.6 6.6 8.8 15.9
13+ yrs 17.9 21.6 24.5 15.9 23.5 25.2

OLEVEL 1992 ,. 19
.1 decile .5 decile .9 decle .1 decile .5 decile .9 decile

All 7.2 10.2 14.7 8.5 10.7 14.8
Spline:
0-4 yrs 3.6 3.0 4.9 4.6 4.0 7.0
5-8 yrs 4.3 5.1 6.3 5.4 5.4 9.0
9-12 yrs 7.3 9.8 14.5 7.9 10.2 13.6
13+ yrs 15.3 24.4 28.7 16.6 23.4 26.3

Note: Results for 1987 are calculated using monthly earnings; regressions for all other years use hourly earnings.
Source: Gill and Montenegro (1997), using CASEN surveys.

Upon closer scrutiny, it is clear that the effectiveness of this instrument depends critically on
whether the high returns to education are "available" to workers from relatively disadvantaged
households. To shed some light on this issue, we compute rates of return for workers in different
earnings classes. The main results of quantile regressions from both Universidad de Chile and
CASEN data are:3

o Rates of return to education are systematically higher for higher quantiles: in Greater
Santiago, the rates of returns for males are about 10 percent for the .10 quantile, about 12
percent for the .25 quantile, about 15 percent for the .75 quantile, and about 18 percent for
the .90 quantile regressions. These patterns are confirmed using CASEN data, though rates
of return are somewhat lower when the sample is extended to the entire country (see Table
6).

* For all quantiles, rates of return are higher for higher education levels: CASEN data
indicate that rates of returns for 0-4 years of education are about 3-5 percent, rising to 5-8
percent, 8-15 percent, and 15-25 percent for groups with 5-8, 9-12 and 13+ years of
schooling respectively.

* Finally, rates of return are higher for higher quantile groups for levels of schooling
more than 0-4 years: for example, while the .10 quantile regressions yield rates of return of
about 4 percent for 5-8 years of schooling, the corresponding rate for the .90 quantile is about
6-10 percent; similarly, the rates for 13+ years of schooling are about 16 percent for the .10
quantile, and 26 percent for the .90 quantile.

3 For an explanation of this technique, see Montenegro (1996) and Gill and Montenegro (1997).
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Table 6: Completed Schooling, Population Aged 14-65
- D ec71e Group- .1987 19977 0 - 92 1"9'

1 6.23 6.65 7.10 7.08
2 6.51 7.01 7.36 7.38
3 6.75 7.17 7.53 7.85
4 6.88 7.51 7.75 8.11
5 7.09 7.55 8.06 8.30
6 7.51 7.95 8.46 8.71
7 7.82 8.51 8.95 9.30
8 8.44 9.28 9.56 10.22
9 9.76 10.36 10.57 11.20
10 11.19 11.75 12.10 12.46

Average 7.93 8.57 8.87 9.19
Difference 10:1 5.0 5.1 5.0 5.4
Notes: Decile groups are calculated using Household Per Capita Income
Source: Gill and Montenegro (1997), using CASEN surveys.

These broad patterns also hold for rates of return to education for different decile groups (by
household per capita income). Not surprisingly, workers from poorer households also have lower
levels of education. Table 6 reports the mean years of schooling by decile group. The main
findings are:

* Schooling levels have increased across-the-board. Average schooling levels have
increased by a remarkable 1.25 years in the 8 years between 1987 and 1994. Education
levels have increased for all groups in every survey year, except for the poorest 10 percent of
households between 1992 and 1994.

* Schooling differences between rich and poorest households have not narrowed.
Differences in schooling across groups have not narrowed between 1987 and 1994. For
example, the 90-10 schooling spread remains more than 5 years.

* Poorer labor force entrants, on average, have no more than secondary schooling.
Average schooling levels for the bottom decile group (about 6-7 years) are a little more than
half the level for the richest group (11-12 years). Roughly speaking, this implies that while
the average new entrant to the labor force from the bottom third of households has at most
some secondary education, the average labor force participant from the top third of
households will have completed at least a few years of post-secondary education.

Does the Chilean labor market discriminate against the poor?

These findings imply that the lower labor earnings of workers in poorer households are in part the
result of lower levels of schooling, and in part because of lower returns to this schooling. The
lower returns to years of schooling can be because of education-related factors or labor market
related considerations.

Relying only on improving access to education to reduce earnings inequality implicitly assumes
that the quality of education is the same for the poor and the nonpoor. But we know that this is
not true: the poor are more likely to attend schools of lower quality (e.g., municipal rather than
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private), get lower achievement scores in primary schools (e.g., as indicated by SIMCE tests),
and consequently have lower probabilities of going on to higher levels of schooling. Even when
they do go on to secondary and higher levels of education, poorer groups on average enter
different streams of secondary and post-secondary education (e.g., technical-vocational rather
than humanistic-scientific programs of study). These factors are reflected in differences in rates
of return to education, and confounded with "pure" labor market-related factors such as
discrimination against the poor. In a subsequent exercise, we hope to separate these
considerations from the extent to which the government's initiatives to improve educationquality
will reduce the earnings gap between the poor and nonpoor.

In Chile, the main education-related considerations are-

* Quality of primary education. For any level of schooling up to grade 8, schooling
outcomes are lower for poorer households. While the poor attend municipal or government-
subsidized schools, richer children are more likely to attend private schools. Private school
students have significantly higher scores in national SIMCE tests administered in grades 4
and 8, indicating either that they attend better primary schools or that their socioeconomic
status makes them more likely to do better.

* Type of secondary education. For any given level of schooling, the type of schooling
acquired by poorer segments of society may have lower returns. For example, students from
poorer households are more likely to enroll in vocational-technical education at the secondary
level (see, Cox-Edwards and Dar, 1995), and it is possible that the rates of return to
vocational-technical education -- when estimated rigorously -- are no different in the short-
tern and lower over the working life lower than to humanistic-scientific education (see, for
example, Butelmann and Romaguera, 1995).

* Access to and type of tertiary education. CASEN data indicate that for all income groups,
private rates of return to education are considerably higher for tertiary education (13 and
more years of schooling) than for secondary and primary education levels. If access to
postsecondary education is constricted, e.g., due to budgetary constraints, or if students from
poorer households opt for cheaper programs, their earnings ought to reflect this.

The statistics reported in Table 5 above clearly show that returns to education -- for any given
level of schooling -- are lower for poorer workers. While this can be explained by differences in
education quality and type, it is also possible that this is because of labor market discrimination
against job-seekers from poorer households. While "discrimination" against less privileged job-
seekers occurs in every country, it's extent is difficult to quantify. In countries such as the US,
South Africa, Brazil and India, observable characteristic such as race, caste or ethnic origin are
normally associated with discrimination. Chile is a relatively homogeneous country, so the
extent of discrimination may be statistically difficult to determine. Anecdotal evidence appears
to indicate that this discrimination generally takes the form of restricted access -- conditional on
skill levels -- to high-wage jobs to workers from poor households. Over the working life, this
differential in access to better jobs would, for any given education level, exacerbate earnings
differences. This is taken up again in section IV
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3. Is Employment Becoming More Precarious?

The last section addressed the question of whether labor had shared in the rewards to Chile's
economic growth, and in particular, whether earnings of poorer workers had increased as much
as for high wage earners. The evidence appears to indicate that until the late 1980s, earnings
inequality worsened, but the trend has reversed since then. The last seven years have seen a
significant decline in earnings inequality. This trend reversal could easily be missed or
underemphasized by earlier research. For example, Robbins (1994), using Universidad de Chile
surveys between 1957 and 1992, argues that relative wage structure in Chile has moved in favor
of educated workers, and attributes this to Chile's trade liberalization policies.4

This section deals with the concern that while earnings inequality may not have become worse
(and may indeed have improved) over the last decade, employment may have become more
"precarious". That is, while workers enjoy higher earnings across-the-board, these earnings are
more unreliable. It is argued that workers are more likely to lose their jobs -- and related benefits
-- now than at any point in Chile's history. Of course, the costs to the worker's family due to
losing his/her income can be high. These concerns have fueled the debate on the need for an
unemployment insurance system (see, e.g., Sapelli, 1996 and Coloma, 1996). To examine
whether these concerns are justified, we analyzed employment and unemployment data from
1960 to 1996 using a labor flows model developed by Haindi (1985). This section reports the
main findings.

Defining "Precariousness"

"Precariousness" is normally used to refer to the uncertainty surrounding employment.
Concerns about increased precariousness of employment are generally triggered by statistics that
show falling average tenure (on current job). This is often blamed on structural changes in the
economy (e.g., due to lowered tariff barriers), or to increased flexibility of labor laws that make it
easier for employers to fire people. But falling average tenure may be due to other reasons such
as the increased participation of women in work (which has happened in Chile -- see table 12).
The most accurate way to measure "precariousness" of unemployment is to estimate expected
tenure on current job (i.e., the stability of employment), which depends critically on the incidence
of unemployment, i.e., the probability of losing one's job. Using completed tenure statistics for
workers who are currently working is a poor, even misleading, proxy for this.

In fact, a more meaningful proxy of the uncertainty in the labor market is the "precariousness"
of earnings; i.e., of a worker being without labor income and related benefits. This depends
largely on how long a worker is likely to be without work (the duration of unemployment), i.e., of

4 Robbins (1994) does briefly mention that "Only in the post-1990 period do I find the relative wages declining."
With the benefit of four more years of data, we can confirm that the change noticed by Robbins does appear to be a
reversal of trend. Based on findings for the period 1974-1990, Robbins argues that trade liberalization resulted in the
demand for university graduates outpacing its supply resulting in a greater wage premium for university graduates
implying higher wage inequality. Robbins proposes that "Chile's post-1974 redistribution of educational spending
away from university education may have actually contributed to greater earnings inequality." If rates of return to
education have indeed been falling since 1989-90, without any significant reallocation of spending to university
education, this suggests that Chile's policy of emphasizing access to and quality of primary and secondary education
may indeed be better for the purposes of addressing concerns regarding earnings inequality. This is confirmed by a
worldwide survey of funding of higher education by Ziderman and Albrecht (1995) -- see section IV.
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the probability of a worker exiting unemployment. This is best estimated as the probability of
finding a job in a fixed period of time, using the sample of unemployed job-seekers.

In any case, whether we are addressing the precariousness of employment or of earnings, because
it refers to probability of a change in employment status, the relevant labor indicators measuring
precariousness are flows, not stocks. The model used to address this question of recariousness is
therefore a labor flows model, developed by and explained in Haindl (1985). The main strength
of the model is that it converts reported data on current period stocks (e.g., labor supply,
employment, unemployment) into current period flows (e.g., probability of exiting
unemployment) and prospective indicators such as expected tenure.

Is Precariousness of Employment Increasing?

The sample used for estimating this labor flow model used are quarterly Universidad de Chile
household surveys. Table 7 reports the flows into the labor force, the flows in and out of
employment, and the expected tenure on current job. The main results are:

* Expected tenure on job declined from about 7 years in the 1960s to 3 years in the mid 1980s.
Since 1987, however, expected tenure has risen by about 50 percent to 4.5 years and appears

to be increasing. Thus while concerns of declining expected job tenure (increased
precariousness) appeared to be well-founded between 1960 and 1985, they are unwarranted
since 1987.

* In part, the trend decline in expected tenure until 1985 can be explained by a steady increase
in first-time job seekers, which rose from about 25,000 to 100,000. First time job-seekers
can reasonably be expected to be more likely than re-entrants to change jobs. With a decline
in the absolute number of labor force entrants, it is likely that expected tenure will continue to
rise.

* Shorter term fluctuations in expected tenure are better explained by the demand side, i.e., in
cyclical fluctuations in labor demand. Thus for example, expected tenure fell during the
recession years on 1975-76 and 1982-83. Years of economic prosperity are associated with
increases in expected tenure, and this basic relationship has not changed over the years.

* Table 9 also shows that for the sample period, there were between 7 and 8 job changes for
every (net) job created. This average is close to ratio believed to hold for the US (about 9,
see Hamermesh, 1995).

When accurately measured, therefore, "permanency" of employment does not appear to be
falling any more. While expected tenure did fall until 1987-88, it has risen steadily since then.
While it is legitimate that workers, policy makers and non-governmental organizations are
concerned about job permanency, these findings provide a compelling argument that changes in
labor legislation to reduce involuntary turnover may not be necessary. Proponents of reform of
labor laws may thus be trying to fix a "problem" through government mandates that the market
appears to have fixed already in the decade of economic prosperity since 1987.
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Table 7: Estimates of Labor Force and Employment Flows (1962-1995)

'000 '000 %* '000 '000 Months

1962 26 5 4.0 128 159 4.2 69.3
1965 30 20 6.2 104 152 6.2 89.3
1969 45 0 4.6 123 166 4.6 89.7
1975 73 -39 3.0 273 199 -7.2 45.1
1980 91 11 6.0 267 365 8.4 52.3
1982 70 -46 1.6 452 356 -7.5 34.0
1985 99 -10 2.0 324 433 8.2 49.0
1987 76 -22 3.2 389 438 3.2 46.6
1988 88 -39 2.8 451 525 4.8 41.5
1989 78 21 5.5 404 490 5.4 48.7
1990 74 -15 3.1 540 590 2.9 38.2
1991 62 -17 2.3 395 497 5.8 53.8
1992 94 44 6.9 293 432 7.4 76.6
1993 79 -51 1.3 491 512 1.0 49.1
1994 105 -19 4.0 496 556 2.9 49.1
1995 85 5 4.0 54.8
Notes: * as percentage of last year's labor force; ** as percentage of last year's employment.
Source: Haindl, Gill and Sapelli (1997); calculated using Universidad de Chile employment surveys for Greater
Santiago

Is Precariousness of Earnings Increasing?

Perhaps the more relevant measure of welfare is the uncertainty surrounding labor earnings. If
job changes occur frequently, but workers do not spend long periods in unemployment,
employment can be classified as "precarious" but labor earnings may be quite stable. To
examine if Chilean workers have experienced increases in instability of earnings, we analyze the
changes in average (expected) unemployment duration and the probability of exiting
unemployment. Again, the data are from Universidad de Chile quarterly employment surveys for
the period 1962-1995, and the model used is the one developed by Haindl (1985). The main
results are reported in Table 8.

The main findings are:

Unemployment rates rose steadily from 5 percent in 1962 to about 16 percent in
1974-75, fell until 1980, and peaked again at about 22 percent in 1982-83. Since
then, unemployment rates have fallen sharply, and appear to have stabilized at about
7 percent. If unemployment rates were a guide
to the "precariousness" of labor earnings, the last 15 years have seen a sizable
decline in it.

Unemployment duration rose from less than 3 months to about 10 months in the two
decades since 1962, and has since fallen to below 3 months. The duration of
unemployment tracks the pattern of unemployment rates closely, implying that --
except during the recession years 1975-76 and 1982-83, there have not been
significant fluctuations in the incidence of unemployment over time. That is,
changes in unemployment rates are more due to fluctuations in the time to find
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employment (viz., unemployment duration), and less due to changes in the likelihood
of losing one's job in the first place (viz., unemployment incidence).

* Conditional upon being unemployed, the probability of exiting this state is perhaps
the best indicator of the likelihood that a person will be without labor earnings at any
point in time. The probability of exiting unemployment in 3 months or less (i.e., an
average duration of about 1.5) was about 60 percent in 1962, falling to about 30 in
1982-83, and rising to about 60 percent again.

* The probability of a worker joining the ranks of the long-term unemployed (defined
as being unemployed for more than one year) was negligible in 1962, and after rising
significantly in the 1970s and early 1980s, has declined to being close to zero in
1995. These findings provide strong evidence of declining precariousness of
earnings in the last 15 years. Put another way, the labor market has become an
increasingly reliable source of earnings for labor force participants.

Table 8: Estimates of Unemployment Rates and Duration, 1962-1995
Calculated Using Haindl's Labor Flow Model

% % % % % Months

1962 5.1 26.7 60.6 84.4 97 6 2.7
1969 6.2 20.1 48.9 73.9 93.2 4.0
1975 16.1 9.6 26.2 45.5 70.3 9.4
1980 11.8 16.7 42.2 66.6 88.9 5.0
1982 22.1 8.9 24.5 43.0 67 5 10.2
1985 16.4 12.7 33.6 55.9 80.5 6.8
1987 12.2 15.6 39.8 63.8 86.9 5.4
1988 10.9 19.8 48.4 73.4 92.9 4.0
1989 9.1 21.3 51.3 76.2 94.4 3.7
1990 9.6 23.1 54.6 79.4 95.7 3.3
1991 7.4 23.4 55.0 79.8 95.9 3.3
1992 6.0 25.0 57.9 82.3 96.9 3.0
1993 6.3 26.8 60.9 84.7 97.7 2.7
1994 6.8 26.2 59.8 83.8 97.4 2.8
1995 6.8 26.1 59.7 83.8 97.4 2.8
Note: Unemployment rate is averaged for March, June, September and December.
Source: Haindl, Gill and Sapelli (1997); calculated using Universidad de Chile surveys for Greater Santiago

All the signs indicate that "precariousness" of earnings has been falling since the early 1980s.
While the duration of unemployment rose until the late 1980s, it has fallen sizably since then.
Long-term unemployment -- defined as being unemployed for more than one year -- has declined
to negligible levels in Chile. CASEN surveys since 1987 show that while unemployment rates
are higher for workers from poorer households (see Table 3 above), trends in unemployment
appear to be the same for all workers. While workers and policymakers are legitimately
concerned about stability of earnings, these findings provide a compelling argument that an
unemployment insurance scheme -- which is difficult to introduce without introducing serious
efficiency losses -- is not urgently needed. This is discussed again in section IV.
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4. Reducing Earnings Inequality Through Labor Market and Education Policies

Given the importance of labor earnings in household incomes, and the importance of education in
determining labor earnings, the link between educational attainment and income inequality is
obvious. This link has been explicitly tested by researchers for Chile (see, e.g., Contreras, 1995,
for an explanation of differences in regional poverty and inequality trends using rate of return to
education). This link is also the fundamental reason for the government's belief that education
and training are likely to be the best instruments for reducing poverty and inequality. In this
section we attempt to quantify the effectiveness of investments in education in addressing the
problem of inequality. Given that even effective education policies will take time to yield results,
we examine whether steps that yield more immediate results are necessary. We also examine
whether these measures have yielded dividends in the past, both in Chile (e.g., for minimum
wage increases) and in other countries (e.g., for public training programs).

Quantifying the Likely Impact of Policy Measures

For policy purposes, it is important to disentangle the effects on labor earnings of education-
related factors (e.g., education level, type and quality) from labor-market-related factors (e.g.,
regional disparities, labor market discrimination). Here, we attempt to do this using a standard
technique employed in labor economics that decomposes the earnings differential between rich
and poor workers into two parts: the component accounted for by education levels, type and
quality, and the component due to differences in rates of return to richer and poorer workers.
Why is this exercise worthwhile? Two reasons are:

- It provides quantitative estimates of the likely payoff -- in terms of lower earnings inequality
-- of the government's initiatives to improve the quality of primary education available for
the poor, and to improve the quality of and access to secondary education and training for
poorer households.

- It provides the limitations of this "supply side" initiative given the structure of the labor
market, which is reflected in the differences in the rates of return to education, and allows us
to determine whether new or more aggressive labor market policies (e.g., equal opportunity
or affirmative action legislation) are necessary to eliminate these distortions. Since this is
likely to be difficult and feasible only in the long term, we can also determine whether labor
market interventions (e.g., minimum wage increases, and targeted training programs) are
necessary in the interim period.

.

Table 9 reports the results of this simple exercise. We decompose the mean earnings differences
between the non-poor and the poor -- using a poverty line of 30,100 pesos -- into the components
due to different "endowments" of human capital, and the component due to different rewards in
the labor market to the same level of human capital. We use a standard Mincerian human capital
earnings function to characterize labor earnings, i.e. one that uses completed schooling -- split
into splines of 0-4, 5-8, 9-12, and 13+ years -- and potential experience (age-schooling-6 years)
as the human capital variables. For this purpose, we use a sample drawn from the 1994 CASEN
survey of about 43,000 male workers who reported labor earnings and worked at least 35 hours
per week. Table 9 lists the estimated coefficients and variable means. Note that we do not
incorporate education type and quality in this exercise, so the results should be viewed as
illustrative and not definitive. The main findings are:
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Table 9: Decomposing the Poor-Nonpoor Earnings Gap and Simulating Payoffs to Alternative
Policies for Male Workers, 1994

BI G m TURNS~ ENOOWM S W _PNOLCY SIMULATIONS

Schooling Splines:
0-4 years 0.021 0.047 3.60 3.79 0.009 0.096
5-8 years 0.049 0.068 2.58 3.16 0.039 0.048
9-12 years 0.070 0.096 1.11 2.05 0.091 0.029
13 & more years 0.025 0.187 0.07 0.59 0.099 0.011

Experience 0.042 0.056 20.93 20.64 -0.016 0.280
Experience Sq. *100 -0.068 -0.078 665.0 678.4 -0.010 -0.067

Constant 10.052 10.279 0 0

Log (Earnings) 10.800 11.668 11.0*** 11.2**
Earnings (pesos) 49,050 116,750 60,500 73,000
Notes: All coefficients are significant at the 99 percent confidence level. Returns refer to coefficients are estimated
using Log(Labor Earnings). "Endowments" refer to means of poor and nonpoor males aged 14-65 years.
* "Education Access" policy payoffs refer to the gains to the poor if the poor are given the same years of schooling as
the nonpoor, but the labor market reward structure is left unchanged. Technically, equivalent of the payoff is the
product of nonpoor coefficients and the difference in mean endowments between the nonpoor and the poor.
** "Quality & Labor" policy payoffs refer to the gains to the poor if the labor market reward structure faced by the
nonpoor is now available to the poor, but their education endowments are left unchanged. The technical equivalent is
the product of the endowments of the poor and the difference in coefficients between the nonpoor and the poor.
*** These are obtained by adding the sum of coefficients in the column to mean earnings of the poor
Source: Gill and Montenegro (1997).

* The difference in mean labor earnings between the poor and the nonpoor is about 67,700
pesos. That is, the mean earnings of the nonpoor is about 2.5 times the earnings of the poor.
The simple model of earnings used here "explains" 52 percent of this earnings gap.5 That
is, differences in rewards to and endowments of years of education and experience account
for about half of the earnings gap (about 35,500 pesos) between the poor and the nonpoor.

* Ensuring that the poor have the same education levels as the nonpoor, while leaving
unchanged the structure of rewards to education and experience faced by the poor, results in
closing of about one-third of the "explainable" gap of 35,500 pesos.

* Ensuring that the poor have the same labor market rewards to education and experience as
the nonpoor, while leaving unchanged the education levels and years of potential experience
of the poor, results in closing of about two-thirds of the earnings gap of 35,500 pesos. Thus,
if these policies were equally costly,

These results imply that policies to increase education levels of the poor (referred to as
"education access" policies in table 11) will help to reduce the earnings gap between the poor
and the nonpoor by about one-sixth of the total gap. Ensuring that the rewards to a year of

5 That is, the difference in the constant term "explains" about half of the mean earnings differential between the poor
and nonpoor: technically, the constant term can be interpreted to measure the mean effect of variables not included in
the regression.
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schooling are the same for the poor and the nonpoor will have twice the "bang". Simply put,
equalizing the rewards to any year of schooling can be accomplished in two ways: by equalizing
the quality of education obtained by the poor and the nonpoor; and by ensuring that the labor
market does not discriminate against the poor.

Much of the gains from improving access to schooling accrue at relatively high levels (9+ years).
In contrast, most of the gains from quality- and labor-related policy accrue at lower levels of
schooling (at 0-8 years). Based on international experience, improving the quality of primary and
secondary schools is generally regarded as the best way to increase access to higher secondary
and university education (see Ziderman and Albrecht, 1995). These findings lead to the
straightforward conclusion that education-related measures to reduce inequality are best focused
at improving the quality of schooling at the primary and (junior) secondary levels.

The other way in which poor-nonpoor differentials in rewards to education can be lowered is by
reducing labor market discrimination against poorer workers. Though anecdotal evidence
appears to confirm its existence, it is almost impossible to prove that such discrimination exists.
For this reason, it is also difficult to find effective policies to address labor market discrimination
against the poor. Logically, discrimination would be best (but not precisely) measured by the
residual differences in rewards to human capital after differences in schooling levels and quality
between the poor and nonpoor have been accounted for. If found to exist, the first best policy to
address discrimination against the poor is, of course, to outlaw it through equal employment
opportunity legislation. But these laws are difficult to enforce. Second-best policies such as
affirmative hiring practices and minimum wage legislation may also be considered.

Immediate Solutions: Interventions in the Labor Market

Measures to improve education quality, even if implemented immediately, will help only those in
the school cycle. For most workers, help - if necessary - must take other forms. Steps that can
change the distribution of earnings in the immediate to short-term include minimum wage
increases, introduction of an unemployment compensation system, and public training programs.

(a) Are minimum wage increases effective in reducing poverty and income inequality?

The analysis in Annex 3, using reasonable values for the relevant parameters such as the wage
elasticity of labor demand, estimated that the impact of the 44 percent rise of the real minimum
wage between 1989 and 1994 was a reduction in poverty of about 4.4 percent, or about one-
eighth of the total poverty reduction.6 However, he cautions that this estimate is for a period
when the real minimum wage was relatively low, viz., less than 30 percent of per capita GDP. It
is likely that that effectiveness of this instrument in reducing poverty declines as its level
increases and - because of its effect on unemployment - may even become counterproductive,
i.e., poverty-increasing. This concern is strengthened by the strong correlation between
unemployment rates of workers and their probability of being in the lowest two decile groups
(see tables 2 and 3 above).

6 During this period, average salaries rose by 22 percent, or half the rate of increase of minimum wages (Vial and
Bravo, 1996).
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This leaves open the possibility that increases in the real minimum wage can reduce earnings
inequality. If so, it can be argued that if this implies an increase in poverty, a policy of increased
minimum wages can be accompanied by targeted transfers to the worst affected, or an
unemployment compensation system (discussed below). The analysis in Annex 3 of the report
finds, however, that during the period 1987-1994, increases in minimum wages did not have any
discernible effect on the distribution of per capita income, as measured by the Theil Index. These
results cast doubts on the usefulness -- given current levels -- of increases in minimum wages as a
device to either reduce poverty or income inequality. Combined with the finding that wage
inequality has been decreasing since the late 1980s, and that this can largely be attributed to
economic growth combined with investments in human capital, these results form a strong case
for not using minimum wage legislation as a poverty- or inequality-reducing device.

(b) Is an unemployment insurance system needed?

Concerns regarding the precariousness of employment have fueled a debate on whether an
unemployment insurance or compensation system is needed in Chile. From the evidence on labor
flows presented in section III, it appears that these concerns - while well-intentioned - are
unfounded. -At any point in time, the probability of a worker being without earnings is low: the
unemployment rate is less than 6 percent today. For the average worker, unemployment duration
is low: less than 3 months in 1995 and has been falling over the last five years. Long-term
unemployment is not pervasive: more than 60 percent of job-seekers find employment in less
than three months, and almost all find work within a year. The stability of employment has been
increasing since the early 1980s: expected tenure in any one job has increased from about 3 years
to 4.5 years since 1982. All major labor market indicators seem to confirm that the Chilean labor
market has provided adequate insurance against unemployment in the 1990s.

International evidence from countries such as Canada, Spain, and Ireland indicate that the moral
hazard problem associated with unemployment insurance is difficult to solve. Argentina's
experience with introducing and enforcing an unemployment insurance system also illustrates the
difficulty in verifying that unemployment insurance payment recipients are in fact unemployed,
and not working in unregistered jobs. Brazil's Fundo de Garantia por Tempo de Servico (FGTS)
- to which employers contribute 8% of wages and which workers can draw from in the case of
dismissal without just cause - is believed to lead to artificially high levels of turnover (estimated
at 25-33 percent above what should prevail without such a system). The unemployment
insurance system proposed for Chile shares some features with Brazil's FGTS system, and others
with Malaysia's provident funds system (which is not an unemployment insurance system). This
paper does not evaluate this specific proposal. All we argue here is that because over the last
decade the Chilean labor market has played an important role in improving earnings equality and
reducing poverty impressively, the government should view proposals to improve labor market
functioning very cautiously.

Coloma (1996) provides a sensible solution to the moral hazard problem if Chile does decide to
institute an unemployment insurance system, viz., using the severance payment system "as a
deductible, in such a way that the fired worker who becomes unemployed is not eligible to
receive unemployment benefits during the period financed by the severance payments". In case
of unjustified dismissal, the labor code ensures that workers get a severance payment of 1.2 times
the monthly wage for each year of tenure. Therefore, with expected tenure at 4.5 years, and the
expected duration of unemployment at 3 months, at least on average, therefore, this severance
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payment seems to be adequate in helping job-seekers worker maintain their standard of living
while looking for work.

It bears repetition that the analysis in section III above, upon which this conclusion is based,
deals with average magnitudes. It does not address the concern that matters may be worse for
poorer workers. It is difficult to answer this question satisfactorily, because a household being
classified as "poor" is highly collinear with the primary worker being unemployed.7 If it is true
that poorer workers suffer unemployment more often and for longer periods, the causes and
remedies may lie elsewhere. First, of course is the option of providing cash or in-kind transfers
to people below a poverty line: since unemployment appears to be particularly pernicious for the
lowest two decile groups (see tables 2 and 3), this would help the most poor among the
unemployed. Second, the approach used in the past which proved to be quite successful was to
provide low-wage work for the poor, e.g. through PEM and POJH, rather than subsidize
unemployment. Third, increases in the minimum wage may be responsible for increasing the
unemployment rate for poorer, less skilled, workers: this is dealt with above. Finally, the most
disadvantaged job-seekers, especially those who have been unemployed for long periods, may
lack marketable skills or may require assistance with job search.

Introducing an unemployment insurance system when unemployment rates are low leaves the
government exposed to the risk of having to bail out the system when unemployment rates rise.
Principally, this implies either not instituting such a system, or keeping the benefits low and
eligibility tight. These arguments, combined with the results reported in Annex 3 also provide a
reason for not raising the minimum wage further. The third provides an argument for helping
job-seekers acquire relevant skills through public retraining programs, and assisting them with
job placement: this is taken up below.

(c) Are SENCE-sponsored training programs helping the poor?

The Ministry of Labor's Servicio Nacional de Capacitacion y Empleo (SENCE) is cited
worldwide as an example of good practice of encouraging in-service training and in helping
unemployed workers find jobs (see Gill and Fluitman, 1997). SENCE regulates the tax credit for
training and also plays an active role in funding training courses for target groups (Cox Edwards,
1996). In 1995, 430,000 persons were trained under the tax credit scheme at a cost of $35 million
($24 million public, and $11 million private). 57% of workers were trained in OTEs, 19% in
OTIRs, and 23% in in-plant centers. The redistributive aspects of SENCE's activities are:

Tax credit system: The tax credit to firms for training is smaller the higher the salary of
the trainee. For salaries below 10 minimum wages, the tax credit is for 100 percent of
the training cost. For salaries above this, the tax credit is only 50% of the cost, and this
ratio falls further as the salary increases. The likely result of this is equality-enhancing,
though we are not aware of any systematic evaluation of the incidence of these
expenditures.

Scholarships system: SENCE provides training scholarships for specific groups, such as
youth aged 15-24 years, ex-convicts, and rural women. These programs appear to help

7 Pointed out also by Cowan and de Gregorio (1996).
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the relatively disadvantaged segments, but it is not clear that the participants are the
worst-off. In 1996, for example, about 55 percent of those participating in the training
program for youth, Chile Joven, had completed at least 12 years of school, and another
27 percent had 9-11 years of schooling. Based on a survey of Chile Joven, Paredes
(1996) recommends that the program be evaluated to resolve the tension between
targeting the most vulnerable and ensuring high effectiveness. We provide some
guidelines below. The main benefit of rigorous evaluations is that they are critical in
resolving the contradiction between equity and efficiency objectives (see Gill and Dar,
1995, for an illustration using evaluations of public training programs in Hungary).

Apprenticeship schemes: Since 199?, SENCE has subsidized about 10,000
apprenticeships for disadvantaged job-seekers in firms. Initially, the government
provided 100% of the wages during the apprenticeship period, which was about 8-10
months. Since 1995, SENCE provides 40% of wages for the apprentices, with the firms
paying the remainder. This program is quite new, and has not been rigorously evaluated.

(d) Relevant International Experience with Retraining Programs

In general, SENCE's programs appear to be well designed and efficiently administered. In this
section, we summarize the results of evaluations of training programs in OECD and middle-
income countries, and the main lessons for Chile.

Table 10. Features: OECD Training Schemes and Evaluations

Displaced Workers Long-term Unemployed
Previous Sector of Employment Manufacturing Heterogeneous
Labor Market Conditions Generally Generally
Training Venue Mainly classroom Classroom and on-the-job
Other measures provided Job Search Assistance (JSA)
Type of evaluation
- Nonscientific 6 4
- Quasi experimental 5 4
- Experimental 0 3 (all US)
Effectiveness Results
- Nonscientific techniques Positive Generally positive
- Scientific techniques Negative Generally negative; some

groups benefit
- Relative to JSA No more effective than JSA
Costs
- Treatment Scanty Scanty
- Relative to JSA? At least twice as costly as JSA



Poverty and Income Distribution in a High-Growth Economy Annex 4
Page 139

OECD Experience with Public Retraining Programs

In OECD countries, public retraining schemes are usually an important component of the total
package of assistance for those laid-off due to plant closure or restructuring, as well as programs
to assist other unemployed people. However, these schemes are seldom evaluated rigorously.
Where they have been evaluated, studies vary in the sophistication of their treatment of impact
and costs.These evaluations fall into three categories: experimental evaluations that compare the
effects of retraining programs for participants and a control group chosen prior to the scheme's
initiation; quasi-experimental evaluations that choose the control group after the program is
completed; and non-scientific evaluations that use no control group and are at best unreliable.
Sadly, out of over twenty evaluations reviewed for the OECD countries, almost half were non-
scientific and none contained a rigorous analysis of costs (Dar and Gill, 1995).

For those displaced en masse, OECD retraining programs address layoffs and plant closures in
the manufacturing sector, generally during deteriorating conditions in industry or aggregate
employment. The programs were mostly classroom-based, and accompanied by job search
assistance (JSA). Scientific evaluations show poor results for retraining programs. Some
programs resulted in modest gains in re-employment probabilities, but wage changes are
generally insignificant. Evaluations indicate that retraining programs are generally no more
effective than JSA in increasing either re-employment probabilities or earnings. Finally,
retraining programs for displaced workers appear to be two to four times more expensive than
JSA. Combined with the previous finding, this implies that JSA may be more cost-effective than
retraining in assisting displaced workers get jobs.

Retraining programs for the long-term unemployed are generally found during improving
conditions in industry or aggregate employment. While retraining programs for workers
displaced en masse are mostly classroom-based, on-the-job training is somewhat more important
for those who have been unemployed for longer periods. As with retraining programs for
workers displaced en masse, scientific evaluations indicate disappointing results. Few programs
result in gains in either re-employment probabilities or earnings. Some evaluations indicate that
these programs are more beneficial for specific groups such as women. Where gains in re-
employment are observed, longitudinal studies indicate dissipation of the effects of retraining
within a couple of years after the program. Finally, evaluations indicate that retraining programs
are generally no more effective than JSA in increasing either re-employment probabilities or
post-intervention earnings, while they are twice as costly, implying again that JSA may be more
cost-effective than retraining in assisting the long-term unemployed get jobs.

Costs and Effectiveness of Retraining in Middle-income Countries

Hungary and Mexico are exceptional in that rigorous evaluations are available for public training
programs. Hungary's experience shows the importance of doing rigorous evaluations for
determining the size and target group to maximize the returns to money spent on retraining.
Aggregate results show that when differences in characteristics of program participants and
control groups (e.g., age, sex, education, skills) are not controlled for, retraining appears to
significantly raises the probability of re-employment. But when observable characteristics are
taken into account, retraining is -at best marginally successful. Public training programs do not
increase earnings.
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More interestingly, training in Hungary appears to be a substitute for attributes that lead to higher
re-employment probabilities in the absence of any intervention, e.g., being younger, more
educated, and from more dynamic regions. That is, the program's value-added (in terms of
improving labor market outcomes) is greater for relatively disadvantaged job-seekers. For the
programs evaluated, targeting job-seekers who are relatively disadvantaged in terms of age,
education or come from relatively backward regions would appear to better serve both equity and
efficiency objectives than simply ensuring support for programs whose retrainees have high re-
employment probabilities and earnings gains. In Mexico, on the other hand, training appeared to
help educated workers relatively more.

Implications for Chile

The scattered evidence that we do analyze for OECD countries and middle-income does not
appear to justify large scale training programs for the unemployed or the poor. The main lessons
that Chile and other countries concerned with poverty or income inequality can draw from
international experience are:

* First, it is necessary to evaluate public training (and other) interventions using sound
techniques. It is instructive that for OECD countries, while non-scientific evaluations of
general retraining programs present a rosy picture based on placement rates and other
informal evidence, scientific evaluations are quite discouraging. Hungary's experience
yields another important lesson: relying on nonrigorous evaluations would have led to
increased support for programs that recruited young and educated job-seekers from better-off
regions who have high placement rates and earnings. Rigorous evaluations indicated that
those gaining most from training programs were in fact older, less educated workers from
worst-off regions. Relying on non-scientific evaluations can lead to incorrect policy
conclusions.

* Second, it appears that public training programs are generally not an effective way to
increase earnings of workers. But, if well-targeted, training programs may moderately
increase the probability of finding a job. Since training programs are expensive and at best
moderately effective, they should be carefully evaluated, targeted for those they are found
effective and discontinued for others. Rigorous evaluations, while not necessarily allowing a
complete social cost-benefit analysis, can be useful for policymakers in allocating public
expenditure on labor programs. Reviews of evaluations find, for example, that job search
assistance measures - which cost less than retraining but appear equally effective - may be a
more cost-effective device in assisting displaced workers.

* Third, OECD experience of retraining programs for workers displaced en masse may be
useful in designing assistance programs in regions that expect labor-shedding, e.g., those
with- declining manufacturing and mining sectors. Principally, this involves recognizing that
retraining should not be the main form of assistance.

In summary, experience in both OECD and middle-income countries indicates that retraining
programs are more beneficial for some groups of job-seekers than others. However, it is difficult
to predict a priori who will benefit most from retraining. Principally, these results call for using
modest pilot programs, evaluating them rigorously, and then tightly targeting retraining to those
for whom it is found most cost-effective. For both equity and efficiency reasons, Chile's training
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programs should be rigorously evaluated (using control groups) and the lessons learned should be
incorporated into the design of the new programs.

Medium- and Long-term Solutions: Post-Primary Education Access and Quality

Given the structure of the Chilean labor market as revealed in rates of return to education,
improvements in education access and quality are likely to result in improved income
distribution. This report supports the government's strategy of relying upon education as a main
device for reducing income inequality. There are three reasons to be cautious: First, the returns
from this investment will take some time to accrue. Second, the task requires improvements in
education quality, which are more difficult to achieve than improving access to education.
Third, preliminary estimates suggest that even equalizing access to and quality of education and
training will bridge only half the income gap between the poor and nonpoor. The bad news is
thus that even a Herculean effort on the part of government will reduce income inequality by
relatively modest amounts and will do so only over the long term. The good news is that trends
in wage inequality and returns to education imply that investments in education quality at lower
levels of schooling will ultimately reduce inequality; and that since earnings inequality has been
falling since 1990, the problem is not as urgent as portrayed in the press and by some researchers.
At the secondary school level, perhaps the most direct impact of improvements in education on
poorer segments of the population will come through improved quality of technical and
vocational education. Poorer groups constitute a large share of this stream of education (see
Table 1 1), and this is unlikely to change in the near future. All V-T schools are subsidized (while
some general schools do not receive subsidies), which is encouraging from an equity point of
view. Among subsidized schools, V-T schools receive larger per-student subsidies, a pattern that
is equity-enhancing. Improvements in vocational education are therefore likely to benefit poorer
households more than general secondary education.

Table 11 shows that the parents of students in private humanistic-scientific secondary schools are
about twice as schooled as those of students in vocational-technical schools. There is also some
evidence that among vocational-technical schools, students in corporation schools are from
wealthier homes. This is consistent with evidence that corporation schools have better quality
education (as evidenced in the labor market performance of students).

Table 11: Socioeconommic Status of Secondary School Students: Education Level of Parents
By Type of School, Years

Private
- Unsubsidized 14.2
- Subsidized 11.3 7.9 7.6 7.2
Corporation 9.3 7.9 7.3
Municipal 9.9 8.4 6.q 4.5

Private
- Unsubsidized 14.2
- Subsidized 11.3 7.3 7.2 4.2
Corporation 8.2 8.3
Municipal 9.2 7.8 7.2
Source: Cox Edwards and Dar (1995).
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Using data from CASEN 1992, Riveros (1995) imputes that for the poor, the predicted income
gain by giving the poor the same quality of secondary education as the nonpoor results in a 50
percent increase in their earnings. For the rich, the increase in earnings was less than 25 percent.
Clearly, poorer students benefit more from improvements in school quality than do the rich.

Table 12 AVERAGE LABOR EARNINGS, MALES AGED 14-65 (in 1994 prices)

I 23,517 31,580 40,173 38,326
2 35,356 48,198 56,011 55,162

3 40,673 57,331 64,468 63,642
4 51,411 64,005 71,225 73,048

5 55,349 70,822 79,883 80,199
6 66,072 77,623 88,640 92,485
7 74,981 88,458 104,792 106,697
8 93,521 113,908 133,235 135,321

9 134,716 162,908 198,787 202,625
10 350,246 535,257 649,711 619,099*

Ratio 10:1 14.9 16.9 16.2 16.2

Notes: Decile groups are calculated using Household Per Capita Income
Source: Gill and Montenegro (1997), using CASEN surveys.

Table 13 LABOR FORCE PARTICIPATION RATES, FEMALES AGED 14-65

1 12.3 14.7 12.8 15.3

2 13.1 16.3 15.7 18.7

3 14.4 16.2 18.8 21.9
4 17.1 20.7 24.8 25.1
5 20.1 24.5 27.9 29.4
6 24.1 30.0 33.3 33.8
7 28.9 33.1 37.2 39.6
8 31.9 35.1 40.0 41.8
9 37.2 41.5 44.2 46.6

10 54.0 53.1 57.9 57.0

Average 26.4 29.3 32.2 33.7
Ratio 10:1 4.4 3.6 4.5 3.7

Notes: Decile groups are calculated using Household Per Capita Income
Source: CASENsurveys.
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In this regard, it is important to note that the Estatuto Docente of 1991 is widely perceived as
having slowed education reforms. Since 1991, for example, fewer municipal schools have been
taken over by corporations, because these efforts are being resisted by teachers who have been
assured tenure by the Statute as long as the school is managed by the municipality. In the mean-
time, it is believed that the quality of education in municipal schools continues to decline, and the
gap in quality between private-unsubsidized and municipal schools remains high. In late 1996,
the government conceded sizable wage increases to teachers. The effectiveness of this measure -
without accompanying reforms to improve school management - in improving the quality of
primary and secondary schools is doubtful. Therefore, while all the evidence points to
improvements in education quality at the primary and secondary level as necessary for
sustainable reductions in wage inequality, the government faces serious institutional obstacles in
doing so. Given the government's obvious commitment to giving a higher priority to education
and training, the remaining barriers are institutional.
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1. Introduction'

For much of its history, Chile has experienced the twin problems of poverty and high income inequality. The
problem of inequality seems particularly severe. According to the data reported in Deininger and Squire
(1996), ECLAC (1995), Morley (1995) and World Bank (1995), as well as the evidence presented in
Chapter 2, the distribution of money income in Chile is among the most unequal in the world. The reasons
for the high level of income inequality in Chile - and in Latin America in general - have never been
satisfactorily established. But there is no doubting the special challenge which this presents to the
governments of Latin American countries.

The Chilean policy of growth with equity has clearly benefited all sections of the community. Previous
chapters have documented the substantial decline in poverty which can be traced to high economic growth
since 1985. Further reductions in the number of households below the absolute poverty standard may be
expected if the economy continues to grow at a similar rate in future. However, it seems unlikely that growth
alone will solve the problem of income inequality. In marked contrast to the experience with poverty,
income inequality in Chile has changed little over the past ten years, and shows no sign of approaching the
levels typically observed in more advanced economies.

To counter the adverse effects of poverty and high inequality, Chile has a long tradition of social programs
aimed at improving the conditions of disadvantaged groups, particularly in the areas of health, housing and
education. The successful record of social programs is evident in the various indicators commonly used to
monitor social deprivation, which show that Chile compares favorably with other Latin American countries
and performs better than average for upper middle income countries in all respects (Table 1).

Social expenditure grew rapidly after 1945, rising from 8 percent of GDP to 25 percent of GDP in 1971-72
(Arellano 1985, p33). Following the military coup of 1973, there began a fundamental transformation of the
economy designed to control inflation, to stimulate market forces and to reduce the size of the government
deficit. Taxes were raised and the emphasis shifted from direct to indirect taxation, with the intention of
simp!i;ying the tax system and increasing efficiency. Social programs experienced a reduction in the level of
federal spending and the start of - ._ries of major structural reforms which continued into the 1980s and, at a
lower pace, into the 1990s. These reforms aimed at increasing the rol, f the market in the allocation of
resources and in the delivery of social services. There was also a policy of decentralization, encouraging
local and private involvement in the management and supply of health care, education, social security and
housing.

The shift from direct to indirect taxation, and the reduction in public expenditure could have increased
inequality in the 1970s and 1980s. Other aspects of government policy, including the measures taken to
rescue the financial system in 1981 and the favorable terms on which publicly owned enterprises were
privatized, reinforced this trend by increasing the concentration of property (Raczynski and Romaguera,
1995; Scott, 1995).

' This study has been prepared for the World Bank by Professor Tony Shorrocks of the University of Essex (UK).
Thanks are due to Julie Litchfield for assistance with the CASEN data, and to Francisco Ferreira, Indermit Gill,
Osvaldo Larranaga and Alberto Valdes for helpful discussions and comments on earlier drafts.



Table 1. Social Indicators, 1993-95

GNP per capita 1994 Life Adult Infant Mortality School Enrollment Ratio
Expectancy Illiteracy Rate per Secondary Tertiary

(SUS) (USS PPP) (years) I thousand S X

Bolivia 770 2400 60 17 71 na 23

Ecuador 1280 4190 69 10 37 55 na

Paraguay 1580 3550 68 8 34 37 10

Colombia 1670 5330 70 9 20 63 16

Peru 2110 3610 65 11 48 na 40

Costa Rica 2400 na 77 5 13 47 30

Thailand 2410 6970 69 6 36 38 19

Venezuela 2760 7770 71 9 32 35 29

Brazil 2970 5400 67 17 56 na 12

Malaysia 3480 8440 71 17 12 59 na

Chile 3520 8890 72 5 12 68 27

Mexico 4180 7040 71 10 35 58 14

Uruguay 4660 7710 73 3 19 na 30

Argentina 8110 8720 72 4 23 73 41

Korea 8260 10330 71 12 93 48

Portugal 9320 11970 75 8 na 23

Spain 13440 13740 77 7 114 41 t

Upper Middle Income
Countries 4640 na 69 13 36 na 20

Low and Middle Income
Latin America 3340 na 68 13 41 na 15

High Income
Countries 23420 na 77 7 98 53

Source: World Development Report 1996.
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While the main objectives of controlling inflation, balancing the fiscal budget and promoting economic
growth have taken priority over income redistribution and other social goals, successive governments have
continued to provide a social safety net for the most vulnerable groups, and have tried increasingly to target
public expenditure towards this sector of the population. In particular, young children have been given
priority in health care, nutrition and education

The objective of this chapter is to examine the consequences of the government's budget for income
distribution, focusing especially on the impact of social expenditures. Section 2 outlines the main features of
the tax system, and compares the pattern of government revenue with other countries. This is followed by a
brief description of the principal social programs and a discussion of the trend of social expenditure over
time. Section 3 looks at the incidence of tax and expenditure programs, documenting their characteristics
and examining the degree to which they are targeted at the poor, before assessing their overall impact.
Various policy options are considered in section 4, including the prospects for reducing inequality by means
of increased support for education and tax reform. The conclusion to the chapter summarizes these findings
and recommends other changes in data provision and analysis which will facilitate a more accurate
assessment of current and future policy proposals.

The concern with the incidence of certain taxes, and of those items of public expenditure whose
beneficiaries can be readily identified, provides a narrow perspective on the impact of government policies
on income distribution, poverty and inequality. On the expenditure side, it neglects public funding of
defense, law enforcement, and capital infrastructure such as roads, despite their importance in everyday life.
The effect of macroeconomic policies on growth, employment and relative prices, have clear distributional
consequences, as discussed in previous chapters. These other govemment activities lie outside the scope of
this chapter, but their potential significance should be borne in mind. In focusing on the allocation of
financial resources, this chapter also fails to do justice to the wide range of questions concerned with the
quality of public services and the relative efficiency of alternative delivery mechanisms which have been
widely debated in recent years: see World Bank (1990) for an extensive discussion of the health and
education sectors.

2. Revenue and Expenditure of the Public Sector

2.1 Tax Revenue

The revenue side of Chilean government activities has no explicit redistributional objective? Instead it is
seen purely as a means of raising the funds needed to finance expenditure on central government activities
and social programs. Successive reforms of the tax system have been motivated by a desire to design a
simple and fair structure which commands a wvide degree of public support, and which minimizes tax
avoidance and evasion.

' The absence of an equity objective in tax policy was confirmed by M. Marfan, one of the architects of the 1990 tax
reform package.
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Table 2. Central Government Revenue and Expenditure, Chile 1995

Total Tax
Current Revenue bn $ch GDP Revenue Revenue

1.1 Income tax 998.2 3.7 16.8 22.7

1.2 VAT 2128.2 8.0 35.9 48.4

1.3 Specific taxes 476.6 1.8 8.0 10.8

1.4 Taxes on foreign trade 535.5 2.0 9.0 12.2

1.5 Stamp duty etc 155.1 0.6 2.6 3.5

1.6 Other taxes 107.0 0.4 1.8 2.4

1 Total tax revenue 4400.6 16.5 74.2 100.0

2 Social security 349.1 1.3 5.9

3 Non tax revenue 727.3 2.7 12.3

4 Other revenue 261.5 1.0 4.4

Total revenue 5932.7 22.2 100.0

Gross Expenditure bn $Ch GDP Total Social

Expenditure Expenditure

1.1 Social security 1460.6 5.5 27.7 42.5

1.2 Education 754.4 2.8 14.3 21.9

1.3 Health 614.7 2.3 11.7 17.9

1.4 Housing 288.6 1.1 5.5 8.4
1.6 Other social spending 322.3 1.2 6.1 9.4

- Employment programs 5.3 0.0 0.1 0.2
- income subsidies 119.1 0.5 2.3 3.5

1 Total social expenditure 3440.6 12.9 65.3 100.0

2 General purposes 913.7 3.4 17.4

3 Economic purposes 718.4 2.7 13.6

4 Interest on debt 192.4 0.7 3.7

Total expenditure 5265.1 19.1 100.0

Source: Ministry of Finance, Public Finance Statistics, 1987-96

Three quarters of total revenue in 1995 arose from taxation (Table 2). Additional revenue was obtained from
social security contributions (6 percent of the. total), health care contributions and other user fees (12
percent), and the profits of the nationalized copper company, CODELCO (4 percent).

Taxation is heavily biased towards indirect taxes. The main source of revenue is VAT levied on almost all
goods and services at the flat rate of 18 percent.3 This single tax represented 48 percent of total tax receipts
in 1995, and more than a third of total govemment revenue. Specific taxes (on fuel, alcohol and tobacco),
and taxes on foreign trade, together contributed a further 23 percent of total tax revenue.

Exemptions from VAT include health and education expenditures, sports and cultural events, rental payments for
accomodation, construction (where frms pay two thirds of the uniform rate), and certain personal services. The uniform
rate was raised from 16 percent to 18 percent as part of the 1990 tax reform package.
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is levied on residents of Chile according to a progressive schedule with a relatively high threshold and
marginal rates ranging from 5 percent to 45 percent (down from 50 percent in 1990). This schedule is
applied to total annual income when individuals file an annual tax return (the "global income tax"), and is
also used to determine monthly deductions from wages, salaries and pensions (the "second category" of
income tax).

Figures published by the Servicio de Impuestos Internos indicate that 840 thousand people were subject to
personal income tax in 1994. Three quarters of these fell within the 5 percent marginal tax bracket and paid
relatively little tax (on average, less than 2 percent of income). In contrast, only 9651 individuals (I percent
of taxpayers) faced the highest marginal tax rate, but this group accounted for 42 percent of the total receipts
from global income tax.

Tax evasion is not considered to be widespread in Chile, due to the reliance on indirect taxes and the low
marginal rates faced by the majority of income tax payers. There is a sophisticated system of monitoring
which brings high spenders to the attention of the tax authorities, and triggers an audit of that person's
financial records. Tax avoidance measures, however, are believed to be routinely practiced by those in the
higher marginal tax groups. One example is incorporation of earnings by those in professional occupations,
which enables various expenses to be set against income and tax to be paid at the flat corporate rate of 15
percent. Another major loophole is the concession granted to initial investors in new companies which have
issued shares and which allows 20 percent of the real value of the initial investment to be deducted from tax
payments each year in perpetuity.

Table 3 presents IMF data for government revenue which are calculated using slightly different categories.
The figures show that total revenue as a share of GDP has fallen by 30 percent since 1980, mainly due to the
reduction in social security contributions and non tax revenue. Receipts from VAT and excise taxes have
remained relatively stable as a proportion of GDP, but now account for a higher proportion of total
government revenue. While income tax revenue tended to decline during the 1980s, it has grown in recent
years as a share of both GDP and total revenue.

As a percentage of GDP, government revenue in Chile is about average for the other Latin American
countries listed in Table 3, substantially higher than Argentina, Columbia and Mexico, but lower than Brazil
and Uruguay. The pattern of receipts, however, is markedly different from other countries, with much
greater reliance on indirect taxes. Argentina and Uruguay have lower rates of income tax, but this is offset
by the very large social security contributions.

2.2 Gross Public Expenditure

Table 2 indicates that the gross expenditure of the central government was a fraction under 20 percent of
GDP in 1995, of which 35 percent was allocated to general expenditure, economic activities and interest
payments on public debt. The remaining 65 percent of gross public expenditure (12.9 percent of GDP) is
classed as social expenditure, whose aim is to "promote and concrete national solidarity in order to achieve
an effective equity of opportunities, to meet the minimum community necessities, to improve resource
distribution, and to boost the integral development of people". Thus, in contrast to revenue activities, social
spending has explicit equity and redistributional objectives.

Expenditure on social programs is usually grouped under four main headings: social security, education,
health and housing. A further category covers other types of expenditure, including emergency employment
programs and non-contributory welfare payments.



Table 3 Components of Govemment Revenue: Percent of GDP and Percent of Total Revenue

Income taxes Commodity Taxes Taxes on Trade Other taxes Social Security Non Tax Revenue Total revenue

Chile 1980 5 6 (18) 11 5 (36) 1.4 (4) 1 6 (5) 5.6 (17) 6 4 (20) 32.0 (100)
Chile 1985 3.2 (11) 11.2 (40) 3.1 (11) 2.0 (7) 2.1 (7) 6 6 (23) 28.1 (100)
Chile 1990 2.6 (13) 9.0 (44) 2.4 (12) 0.5 (3) 1.7 (8) 4.3 (21) 20.5 (100)
Chile 1994 4.3 (19) 10.2 (46) 2.0 (9) 0.7 (3) 1.4 (7) 3.4 (16) 21 9 (100)

Argentina 1990 0 2 (2) 2.1 (20) 1.5 (14) 1 1 (10) 4.5 (44) 1.0 (10) 10.4 (100)
Brazil 1992 4 0 (17) 4.3 (18) 0.4 (2) 1.3 (5) 70 (29) 7.3 (30) 24.3 (100)
Columbia 1993 5 5 (37) 6.1 (42) 1 2 (8) 0.0 (0) 0.0 (0) 1.8 (12) 14.7 (100)
Mexico 1990 5.1 (37) 7.9 (56) 0.6 (5) -2.6 (-18) 1 9 (14) 1 1 (8) 14.0 (100)
Uruguay 1994 2.3 (7) 9.8 (29) 1.4 (4) 7.9 (24) 99 (30) 2.3 (7) 33.5 (100)
Venezuela 1994 7.3 (37) 4.1 (21) 1.4 (7) 1.6 (8) 0 9 (5) 4 3 (22) 19.7 (100)

Korea 1994 6 1 (31) 6.5 (33) 1 1 (6) 1.7 (9) 15 (8) 2.6 (13) 19.6 (100)
Portugal 1992 10.3 (26) 14.1 (35) 0 1 (0) 1 1 (3) 9 6 (24) 5 0 (12) 40 2 (100)
Spain 1992 10 1 (31) 7.2 (22) 0 2 (1) 0.1 (0) 122 (38) 2 4 (8) 32.2 (100)

Note: Calculated using IMF. Government Finance Statistics Yearbook, 1990 and 1995.

-I
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Overall, social security is the dominant item, accounting for 43 percent of total gross social spending in
1995. The corresponding figure for education is 22 percent, with health contributing a further 18 percent,
and housing 8 percent. Thdse proportions have changed over time in response to pressures on the federal
budget, government priorities and the reforms to public programs undertaken since 1973.

2.3 Social Programs4

Social Security. The established pay-as-you-go pension scheme was replaced in 1981 by a funded system
run by private pension companies (AFPs).s New workers (apart from military and police personnel) were
initially required to pay 14.5 percent of their salary to an AFP, a rate subsequently reduced to 10 percent.
Commission charges and life/disability insurance premiums are added to this amount, so the total AFP
payment is currently about 13 percent of salary. Existing employees in 1981 could either remain in the old
system and pay a higher rate of contributions (about 22 percent of salary), or else transfer to an AFP, in
wvhich case the government issued a promissory note based on the past record of contributions. Most
workers, particularly those below the age of 45, transferred to the new system. By 1990, over 80 percent of
social security contributions were paid to AFPs, leaving the state system to cater for pensioners and some
older workers. Social security coverage is high amongst those legally obliged to contribute, but low
coverage amongst unemployed and self-employed workers means that social security contributions are paid
by barely half of the labor force.

Those who have paid contributions for 20 years are guaranteed a minimum pension which is raised
periodically and which corresponds to roughly 25 percent of the average salary. Public expenditure on
pensions currently comprises payments to those eligible under the old system, and payments to AFP
beneficiaries whose pension would otherwise fall below the minimum benefit level. Transition to the new
system substantially increased gross expenditure on social security, which rose to 8 percent of GDP in 1982.
This figure has now fallen to about 6 percent of GDP. and is expected to decline further at a slow rate. By
the year 2025 it should be close to 2 percent of GDP.

The other main item in social security expenditure is Family Allowance (Asignacion Familiar), paid to about
4 million dependents among those covered by insurance programs. During the 1980s, the same level of
benefit was applied to all households, but its real value declined steadily over time; by the end of the decade,
Family Allowance was worth only 35 percent of its 1980 value. To improve the degree of targeting, three
levels of means-tested benefits were introduced in 1990, later reduced to two levels when payments to
higher income families were discontinued in 1993. In line with the targeting objective, the real value of
Family Allowance to the households rose by almost 60 percent between 1989 and 1995, and now stands at
roughly the level that prevailed in 1985.

Education. Chile has a high level of education by Latin American standards. There are 8 years of
compulsory elementary education followed by 4-5 years of secondary education, taken by 80 percent of
those aged 14-18. In addition, 20 percent of young children attend nurserv school, and 15 percent of the
relevant age group receive higher education.6

Schooling is provided by three types of establishments: municipal schools, pure private schools, and
subsidized private schools. The number of children attending pure private schools is relatively small (less

4 This section draws on material contained in Aedo and Larranaga (1994), Diamond and Valdes-Prieto (1994),
Larranaga (1996), Marcel and Solimano (1994), MIDEPLAN (1993), Morley (1995), Raczynski and Romaguera
(1995), Scott (1995) and World Bank (1990), as well as other sources.

See Diamond and Valdes-Prieto (1994) for a detailed discussion of social security arrangements in Chile.
6 Enrollment ratios are reported in Aedo and Larranaga (1994, p17). The World Bank data presented earlier in

Table I are based on different age ranges, which accounts for the higher figures.
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than 10 percent of the total), and has remained fairly stable over time. Subsidized private schools
represented 15 percent of school enrollments in 1981, but by 1993 the proportion had more than doubled to
33 percent, with municipal schools experiencing a corresponding decline in pupil numbers.

Pure private schools receive no financial support from the state, relying on tuition fees to cover expenses.
The principal source of funding for municipal schools and subsidized private schools is a capitation fee (i.e.
voucher) paid from public funds and intended to cover the cost of teacher salaries, educational materials and
building maintenance. The real value of the voucher fell by a third during the 1980s, but has risen slightly in
the period since 1991. Supplements to voucher income have also been obtained from other sources,
including contributions from municipalities; the World Bank sponsored MECE project, aimed at improving
infrastructure, teaching materials and teacher training in public schools; and the P-900 project with similar
aims, but targeted at 969 schools with the worst scores in national achievement tests. These additional
resources have favored municipal schools, so that expenditure per pupil is now higher in municipal schools
than in subsidized private schools. However, a shared funding system introduced in 1994 allows schools to
charge pupils an extra tuition fee. This option has been widely exercised by subsidized private schools and
now accounts for about one quarter of their total income.

The most important source of public financing for universities is the "aporte fiscal directo" which is based on
historical criteria and is largely discretionary. Other direct payments to institutions reflect the number and
quality of students, and the quality of research. There is also a program of student loans and scholarships. In
line with the aim of targeting spending towards those most disadvantaged, public resources have shifted
away from the higher education sector: its share of total education expenditure declined from 41 percent in
1977 to21 percent in 1990.

Health. Public health care is financed in part by a compulsory levy (currently 7 percent, up from 4 percent in
1981) on the gross income of active and retired workers. This money is forwarded to the National Health
Fund (FONASA), which also receives funds from the federal budget. Use of public health facilities is free to
those with low incomes. Others are expected to make a co-payment of either 25 percent or 50 percent of the
cost, depending on their income level. However, co-payments tend to be lower in practice, due to
underreporting of incomes and undervaluation of the true costs of treatment.

Since 1981, individuals have been able to opt out of the state system, putting their income levy towards the
cost of private health insurance offered one of the by health insurance companies (ISAPRES). This option
has proved attractive to those with high incomes and to those whose health risk is low, with predictable
adverse selection consequences. By 1993, ISAPRES covered 24 percent of the beneficiaries of health
insurance programs, and 39 percent of contributors, but collected 68 percent of the premium income.

The reduction in premiums received by FONASA has necessitated a rise in federal spending, which now
accounts for about half of the total cost of public health care. Some public funds are also used to reimburse
ISAPRES for matemity leave benefits paid to vsorking women covered by private sector health insurance.
When federal expenditure and co-payments are added to premium income, health care expenditure per
capita is 2.5 times higher for ISAPRES patients compared to those covered by FONASA.

Housing. Public expenditure on housing in Chile is principally in the form of incentives for lower income
households to purchase their own homes. Those who demonstrate the ability to save regularly, and who
satisfy a means-test, are eligible for a once and only fixed subsidy towards the cost of purchasing low value
housing.

Employment programs. The government has responded to periods of high unemployment with emergency
employment programs. All workers were initially eligible for the Programa de Empleo Minimo (PEM)
begun in 1975, although selection procedures favored unemployed heads of households. Reform of the
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system in 1982 switched arrangements for this group to the Programa Ocupacional para Jefes de Hogar
(POJH), leaving PEM to cater for unemployed women and youths (with a lower level of benefits). The
number employed in PEM and POJH peaked at 13.5 percent of the labor force in the recession of 1982, but
the real value of benefits and the number of hirings both fell significantly as the economy grew from 1984
onwards, and these employment programs are no longer part of social policy.

Welfare payments. Those not covered by formal social security arrangements may qualify for two types of
means-tested benefits. "Pensiones Asistenciales" (PASIS) is a welfare pension program which pays one third
of the minimum retirement pension to elderly persons and invalids. In recent years about 300 thousand
persons have received PASIS pensions which corresponds approximately to the number of people older than
65 years who do not receive retirement pension. "Subsidio Unico Familiar" (SUF) is a family subsidy paying
the standard level of Family Allowance to about 700 thousand dependents in lower income families. It
accounts for about 2 percent of total social expenditure. Both PASIS and SUF are administered by
municipalities, with eligibility determined by the CAS-2 record which identifies those in extreme poverty.

Other types of welfare expenditures include food programs targeted at those with greater nutritional
requirements. The Programa Nacional de Alimentacion Complemetaria (PNAC) is aimed at children under 6
years of age, pregnant women and nursing mothers; it is treated as an item of health expenditure. The
Programa de Alimentacion Escolar (PAE) provides school meals to those attending elementary schools, and
is included in spending on education.

2.4 Expenditure on Social Programs

Two sets of figures are regularly reported for social expenditure. Gross expenditures refer to the total
amount spent in public programs. Net (or "fiscal") social expenditures exclude contributions and co-
payments by beneficiaries, and are a more reliable guide to social provision from public funds. The
distinction between the two expenditure concepts is most evident in the figures for social security and,
especially, health care, where contributions and co-payments account for more than half gross expenditure.

Table 4 presents data for 1987-95 on the 5 main categories of social expenditure, expressed as a percentage
of GDP and as a share of all social spending. Gross expenditure was a relatively constant proportion of GDP
during this period, averaging 13.5 percent over the 9 years. Total fiscal expenditure shows more variability,
recovering in recent years from the substantial drop experienced in 1989. The figures in Table 4 are lower
than the corresponding amounts reported in studies published before 1996 due to the revision of national
accounts which raised GDP over the past decade by about 10 percent. Previous studies have also suggested
that social expenditure has recently risen slightly as a proportion of GDP, although no significant upward
trend is evident in the revised data series.

Table 4 confirms the large and relatively stable share of social expenditure devoted to social security, which
alone accounts for nearly half the total amount. The dominant contribution of social security raises several
questions in interpreting the expenditure figures. First, it is questionable whether retirement pensions paid to
former public sector employees such as military and police personnel should classified as defense and
security expenditure rather than social spending. Secondly, as the figures reflect past commitments to
pension entitlements (which often greatly exceeded the actuarially fair values based on contributions), it may
be argued that the amounts should be assigned to the year in which the commitment was made, rather than to
current expenditure.
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Table 4 Social Expenditures: Percent of GDP and Percent of Total Social Spending

Social Total Social
Security Education Health Housing Other Expenditure

Gross Expenditure

1987 7.1 (46) 3.2 (21) 2.1 (14) 1.0 (7) 1.9 (12) 15.3 (100)
1988 6 4 (46) 2.8 (20) 2.2 (16) 1.2 (8) 1.4 (10) 13.9 (100)
1989 6.0 (48) 2 6 (20) 2.0 (16) 1 0 (8) 1.0 (8) 12.6 (100)
1990 6.3 (49) 2.5 (19) 2.0 (15) 1.0 (8) 1.0 (8) 12.8 (100)
1991 6.1 (47) 2.6 (20) 2.2 (16) 1.2 (9) 1.1 (8) 13.2 (100)
1992 5.8 (45) 2.7 (21) 2 3 (17) 1.1 (9) 1.1 (9) 13.0 (100)
1993 6.0 (44) 2.8 (21) 2.4 (18) 1.2 (9) 1.2 (9) 13.5 (100)
1994 5 8 (43) 2.8 (21) 2.5 (18) 1.2 (9) 1.2 (9) 13 5 (100)
1995 5.5 (43) 2.8 (22) 2.3 (18) 1.1 (8) 1.2 (9) 12.9 (100)

Net (Fiscal) Expenditure

1987 5 5 (47) 3.2 (27) 0.8 (7) 0.7 (6) 1.6 (13) 11.8 (100)
1988 5.3 (49) 2.8 (25) 0.8 (8) 0.9 (8) 1.2 (10) 11.0 (100)
1989 4.4 (49) 2.5 (28) 0 7 (8) 0.5 (6) 0.8 (9) 8 9 (100)
1990 5.2 (52) 2.5 (25) 0.7 (7) 0.6 (7) 0.8 (8) 9.8 (100)
1991 5.1 (50) 2.6 (25) 0.9 (8) 0.8 (8) 0.9 (9) 10.3 (100)
1992 4 9 (47) 2 6 (25) 1.0 (9) 0.9 (8) 1.0 (10) 10 4 (100)
1993 5.1 (47) 2.7 (25) 1.1 (10) 1.0 (9) 1.0 (10) 10.9 (100)
1994 5.0 (45) 2.8 (25) 1.2 (11) 1.0 (9) 1.0 (9) 10.9 (100)
1995 4.7 (45) 2.8 (27) 1.1 (10) 0.9 (9) 1.1 (9) 10.5 (100)

Source Ministry of Finance. Pub7ic Finance Statistics

These issues will become quantitatively less significant for public sector accounts as more retirees are
covered by private pension arrangements. In the meantime, year-on-year variations in the social security
figures will continue to have a disproportionate influence on total social spending, and may well lead to
misleading conclusions regarding the time trend in social expenditures and the degree to which they
successfully target the poor. There are therefore good reasons for following the example of MIDEPLAN,
who exclude pension payments from discussion of the distributional impact of social expenditures (see
MIDEPLAN, 1993).

The share of education in total social expenditure has been very stable over time' although the proportion of
GDP devoted to education is lower in 1993-95 than in 1987. This is surprising given the emphasis placed on
education by all sections of the community. Net housing expenditure shows a slight upward trend over time,
expressed both as proportion of GDP and as a proportion of total fiscal expenditure, as does health,
reflecting the demands of an aging population and the disproportionate loss of insurance premium income to

7 The relative stability of total expenditure on education masks significant changes at a more disaggregated level. For
example, over the period 1981-90 only nursery school spending increased in real terms. Expenditures on primary,
secondary and, most especially, tertiary education all experienced real cuts: see MIDEPLAN (1993), p. 36. Preliminary
figures for 1996 sugaest the proportion allocated to education has increased in this year.
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ISAPRES. The corresponding decline in spending is contained under the heading of "other expenditure" and
is attributable to the phasing out of the emergency employment programs in the late 1980s.

One point to note is the tiny fraction of social expenditure devoted to cash payments made under non-
contributory programs. Table 2 reported earlier that cash subsidies accounted for a mere 0.5 percent of GDP
in 1995 or, equivalently, 3.5 percent of total (gross) social spending, amounts too small to warrant a separate
category in Table 4.

The focus on the period 1987-95 obscures two features that would be revealed by a longer data series. First,
although the proportion of GDP spent on social programs has been relatively stable since 1987, it is low by
historical standards. For example, gross social expenditure averaged 19.8 percent of GDP over the period
1980-86, and 16.8 percent of GDP during 1974-79 (Raczynski and Romaguera, 1995). Secondly, a longer
data series would reveal the cyclical nature of social expenditure, which has tended to move in line with
macroeconomic fluctuations. The economic recessions of 1975 and 1982-83 led to a disproporfionate
reduction in social expenditure achieved in several different ways. Cuts in real monetary transfers
(principally social security) were accomplished by reducing the real value of benefits (via not indexing for
inflation) rather than a decrease in the number of beneficiaries. In contrast, reductions in education and
health spending were procured by a fall in public sector real wages and a decline in capital expenditures.
Therefore, while the time series for social security expenditure accurately reflects changes in the value of
social security benefits, the quantity (and hence value) of services provided by the education and health
sectors has not fluctuated by as much as their expenditure series suggests. The convention of valuing public
sector benefits by their cost therefore distorts the comparison of incidence patterns for years such as 1989-90
when lower public sector real wages reduced the real cost of public services.

Table 5 reports gross government spending for Chile since 1980, and comparable data for other countries
based on the IMF expenditure categories. Total expenditure is a much lower proportion of GDP than in
either Brazil and Uruguay, but higher than in Argentina, Columbia and Mexico, mirroring their lower share
of government revenue in GDP. According to these data, Chile allocates a larger overall share of GDP (13.2
percent) to social expenditure than any other Latin American country apart from Uruguay (whose figures are
distorted by exceptionally high social security payments), and spends the most on health and housing,
expressed either as a proportion of GDP or as a percentage of total expenditure.

3 Incidence of Taxes and Social Expenditures

3.1 Incidence Analysis

The appropriate method of analyzing tax incidence is well established, although practical difficulties arise
from inadequate data on households, tax shifting, and the existence of tax loopholes and tax evasion.
Establishing the distributional impact of public expenditure is more problematic. In principle, the monetary
value of benefits should be calculated for each recipient household, based on the corresponding rise in their
living standard. The incidence of public expenditure can then be assessed in a similar way to tax payments,
and the overall efficiency of programs may be evaluated by weighting the amount of benefit received by
each household by the marginal social value attached to their income. From this perspective, the degree to
which benefits are targeted at the poor is a special type of efficiency exercise which assigns little or no
marginal value to incomes above the poverty line.



Table 5 Components of Gross Goveranent Expenditure: Percent of GDP and Percent of Total Expenditure

general social security education health housing economic other total
purposes and welfare purposes expenditure expenditure

^,.......... . .... .......... ---------- . .... ---------- .......... . .... ..... ..... . .--- -- - ----- -.... ..... 

Chile 1980 6.6 124) 9.0 (32) 4.1 (IS) 2.1 (7) 1.4 (6) 3.9 (14) 1.0 (4) 28.0 (100)
Chile 1985 6.9 123) 11.8 (39) 4.0 (13) 1.8 (6) 1.5 (5) 2.1 17) 2.2 (7) 30.4 (100)
Chi1e 1990 3.8 (18) 7.2 (34) 2.5 (12) 2.0 (9) 1.0 (5) 2.4 (12) 2.2 (10) 21.1 (100)
Chile 1994 3.6 (17) 6.8 (32) 2.8 (13) 2.5 (12) 1.1 (t) 3.2 (15) 1.2 (6) 21.3 (100)

Argentina 1990 2.1 (19) 4.8 (46) 1.0 (9) 0.3 (3) 0.0 (0) 1.3 (13) 1.0 (10) 10.6 (100)
Brazil 1992 5.4 (16) 8.9 (26) 1.1 (3) 1.6 (5) 0.2 (0) 2.3 (7) 14.4 (43) 33.9 (100)
Colmmbia 1993 5.5 (38) 1.1 (8) 2.8 (19) 0.8 (5) 0.2 (1) 2.3 (16) 1.8 (12) 14.5 (100) s

uixbio 1990 1.0 (6) 2.2 (12) 2.4 (14) 0.3 (2) 0.1 (1) 2.3 (13) 9.2 (53) 17.5 (100)
Urguay 1994 5.7 (15) 22.2 (59) 2.4 (6) 2.1 16) 0.1 (0) 2.6 (7) 2.2 (6) 37.2 (100)
Venezuela 1986 2.8 (14) 1.5 (7) 4.2 (21) 2.1 (11) 1.0 (5) 3.7 (18) 4.9 (24) 20.2 (100)

Korta 1994 5.2 (29) 1.9 (11) 3.6 (20) 0.1 (1) 0.3 (2) 3.9 (22) 2.7 (15) 17.7 (100)
Portugl 1988 5.3 (13) 10.7 (26) 4.6 (11) 3.8 (9) 0.5 (1) 4.5 (11) 11.6 (28) 40.9 (100)
Spain 1992 3.4 (9) 14.1 (39) 1.6 (4) 2.3 (6) 0.2 (1) 2.9 (8) 11.6 (32) 36.1 (100)

Note: Calculated using IHF. Governoent Finnce Statistics Yearbook, 1990 and 1995. Total expenditure Includes lending. '

t1

'I
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Practical considerations dictate that the cost of provision is normally used as an estimate of the value of
benefits received by households. Haindl, Budinich and Irarrazaval (1989) propose that administrative
overheads be excluded from these costs, thereby giving rise to a third, more narrow, definition of public
social expenditures. This recommendation is appealing in the context of pensions and other monetary
transfers, but less attractive when applied to in-kind benefits such as health care, whose value to individuals
may conceivably exceed the imputed cost to the public purse. For this reason, the analysis here follows the
standard cost-imputation of in-kind benefits applied to the CASEN data and reported in previous studies for
Chile.

The CASEN data imputes education expenses to households on the basis of the number of children
attending educational establishments and the type of schooling received. This is standard procedure in other
countries too, although it may be argued that the benefit should be allocated to the individual students
themselves, rather than to all members of the household. The costs of health provision are imputed in a
similar way, based on the use of public health services. This procedure assigns a large value of benefit to
those who experience serious health problems, and is questionable since public health care provision is
better seen as a substitute for long term private health insurance rather than for a private health system.
Adopting an insurance viewpoint would impute benefits to all actual and potential users of public health
facilities based on the factors normally used to determine health insurance premiums. Benefits from health
insurance cover are more evenly distributed than the benefits from actual use of services. However, the two
imputation procedures are likely to yield similar results for the aggregate benefit received by subgroups of
the population such as quintiles of households arranged by per-capita household income used by
MIDEPLAN to report the results on the incidence of social spending.

The household level imputations made by MIDEPLAN are not considered sufficiently reliable for public
release, so it has not been possible to retain consistency with the methodology of previous chapters, by
providing alternative estimates of distributional incidence for quintiles of individuals ordered according to
equivalent real household income. As a consequence, and despite serious reservations, it has been necessary
to confine the analysis to published data based on the per-capita household income quintiles QI-Q5. The
unavailability of imputed benefits is a ..- jor handicap to independo nt researchers w;hing to investigate the
incidence of social expenditures, and we urge MIDEPLAN to release this information in order that others
may assess its reliability and prepare alternative calculations.

3.2 The Incidence of Social Expenditure

Table 6 presents the incidence of social expenditures in 1992 according to Larranaga (1994). The figures
show that all categories of spending, with the possible exception of social security' are distributed more
evenly than money income, and hence tend to have an equalizing impact on income distribution. The items
most negatively correlated with income, and hence with the greatest equalizing impact per dollar, are cash
benefits, primary education and health care. As in other countries, tertiary education is undertaken
disproportionately by the children of higher income families, so benefits are positively correlated with
income; but as the incidence of expenditures is more equal than the distribution of money income, the
marginal impact is still mildly equalizing. Social security benefits are highly correlated with money income
and appear to have little or no equalizing effect on the distribution of money incomes.

" Social security here comprises pensions, "bonos de reconocimiento", and co-payments made to "medicina libre
eleccion" - private health care suppliers who treat public sector patients.
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Table 6: Incidence of Social Expenditures by Household Income Quintiles, 1992
Household income quintiles

Share of. Q1 Q2 Q3 Q4 Q5 Q1 + Q2

Households 20 20 20 20 20 40

Individuals 24 22 20 18 16 46

Money income 5 9 12 18 55 14

Social security 4 9 15 25 47 13
Education 27 23 19 16 15 50

- primary 35 27 18 13 7 62

- secondary 24 26 22 17 11 50
- tertiary 9 12 17 24 38 21
Health 32 26 21 15 6 58

Housing 20 18 19 23 19 38

Cash benefits 33 24 18 13 12 57

Total social expenditure 16 16 17 21 30 32
Total excluding social

security 29 24 19 16 16 53
Source: Larranaga (1994).

Table 7: Incidence of Total Social Expenditure Excluding Social Security
Household income quintiles

01 Q2 Q3 Q4 Q5 Q1 + Q2

Chile (1992) 29 24 19 16 16 53

Argentina (1980) 34 20 18 15 14 54
Columbia (1992) 27 25 21 17 10 52
Costa Rica (1982) 23 20 19 19 20 43
Uruguay (1989) 33 20 19 15 13 53

Source ECLAC, Social Panorama of Latin America. 1995. Table 14. pp 152-3

The high proportion of expenditure devoted to social security leads to a slight positive correlation between
aggregate social expenditure and money income. As discussed in Section 2.4, there are good reasons for
omitting social security payments in the assessment of the distributional impact of social spending' Table 7
shows that social expenditure net of social security is biased towards lower income households.
Furthermore, the pattern of incidence is similar to that recorded for other Latin American countries.

I It would have been better to exclude only pension payments from the incidence figures, but the Ministry of Finance
was unable to supply data on the separate components of social security expenditure. According to MIDEPLAN (1993,
p253), pensions represented 89.3 percent of all monetary transfers while Family Allowance accounted for 7.2 percent.
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3.3 Targeting of Social Expenditure

The degree to which social expenditure is targeted towards the poor is usually assessed by comparing the
actual distribution of benefits with the situation which would arise if each individual received the same
amount of benefit. This benchmark situation yields a pattern of expenditure across quintiles which matches
the distribution of individuals in the population, and is recorded in the second row of Table 6. The slightly
higher values for QI and Q2 reflect the larger average size of lower income households.

A crude index of targeting is obtained by comparing the expenditure share of Ql and Q2 with the
corresponding population share of 46 percent. On this basis, primary education, health care and cash
benefits are reasonably well targeted, although not as much as might have been expected given the
prevalence of means tested benefits in Chile. For example, it is surprising to find that 25 percent of cash
transfers are paid to households in the top two quintiles " Other categories of social expenditure are not well
targeted, so the overall performance appears only moderate. The 53 percent share of total social expenditure
net of social security received by QI and Q2 barely exceeds the 46 percent benchmark figure, and is
virtually identical to the share achieved in Argentina, Columbia and Uruguay.

There is evidence that the degree of targeting has improved over the years. Using figures from Petrei (1987,
1995) which differ slightly from those in Table 6, Tanzi (1996) suggests that the lowest quintile's share of
total social expenditure rose from 15 percent in 1980 to 19 percent in 1990. This contrasts with the
experience of Argentina and Costa Rica where targeting became less effective over much the same time
period. The main exception to the trend in Chile is spending on social housing, for which the share of the
bottom quintile is reported to have fallen from 43 percent in 1980 to 17 percent in 1990.

According to the evidence of Table 6 (and Table 8 below), expenditure on housing is not well targeted;
more than half of the benefits appear to go to middle and upper income households. Furthermore, while
beneficiaries of housing programs were means tested prior to 1980, this requirement has subsequently been
relaxed, further reducing the degree of targeting. It should be emphasized that the incidence pattern of
housing benefits is particularly difficult to estimate, as the reported figures need to be treated with special
caution. Nevertheless, the available evidence suggests that consideration might be given to tightening the
eligibility criteria for housing subsidies in order to improve the overall targeting performance and to release
resources better employed elsewhere.

Although Tables 6 and 7 suggest that social expenditure might be better targeted, there are several reasons
for treating this evidence with caution. Evaluation of success in targeting depends crucially on those
considered to be the target population. For education expenditures, the relevant group is primarily school-
aged children who may otherwise be prevented from realizing their educational potential. For public health
care, it is those who are, or may become, sick. The fact that little benefit may be received by lower income
households who are in good health and without school age children is not itself evidence of poorly targeted
social expenditure. In this respect, the standard method of assessing the degree of targeting may give a
misleading impression.

'° This may be due in part to deficiencies in the CASEN survey data which fail to capture a significant portion of
benefits paid in cash.
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Table 8: Incidence of Tax and Social Expenditure by Quintiles of Household Income, 1990
average marginal impact

monthly household income quintiles on inequality

amount ------------- -- - -----------------
(pesos) Ql Q2 Q3 Q4 Q5 Q1+02 total per peso

Households 20 20 20 20 20 40
Individuals 23 22 20 18 16 45
Autonomous income 132788 4 9 13 19 56 12 0.000
Money income 134685 4 9 13 19 55 13 -0.010

Total tax 19839 4 9 13 19 56 12 0 000 0 0
- VAT 17729 4 10 14 21 50 14 0.006 -0.1
- Income tax 2109 0 0 0 1 99 0 -0.005 0.8

Total social expenditure 9776 36 28 20 12 4 64 -0 053 1 6
- Cash benefits 1897 36 25 19 12 7 61 -0 010 1.6
- Non-cash benefits 7879 36 28 20 12 3 65 -0.044 1.6

Cash benefits

- Family Allowance 813 22 26 21 18 14 47 -0 003 1.2
- PASIS 763 45 22 19 10 3 68 -0 005 1 8
- SUF 259 51 29 14 5 2 80 -0 002 2.1
- Unemployment benefit 62 57 28 8 5 2 86 -0.000 2.2

Education benefits 5180 34 27 19 13 8 61 -0 027 1 5
- Pre-school 433 28 29 20 14 10 56 -0 002 1 4
- Elementary 2928 36 27 18 13 7 63 -0.016 1 6
- Secondary 1061 24 26 22 17 10 51 -0 005 1.3
- University 166 23 16 22 20 20 39 -0.001 1.0
- PAE school meal program 592 52 27 13 5 2 80 -0.004 2 1

Net health benefits 1857 50 35 21 6 -12 84 -0 015 2 3
- Primary health care 3146 28 25 22 17 9 52 -0 015 1.4
- Maternity benefit 235 2 5 11 20 63 7 0 000 -0.2
- Preventative care 304 5 13 17 24 41 18 -0.000 0 3
- PNAC nutrition program 384 38 31 18 10 4 69 -0 002 1 8
- FONASA contributions -22.i 5 13 20 26 36 18 0.003 0 4

Housing benefits 842 21 23 24 20 13 44 -0.003 1 2
- Housing subsidies 532 16 20 23 23 17 36 -0 002 0 9
- Social housing 237 29 28 23 14 5 58 -0 001 1 6
- Other housing benefits 73 27 28 27 14 4 55 -0 000 1 5

Source- World Bank calculations based on Mideplan (1993) and Schkolnik (1993).

If the objective of government policy is to direct expenditure towards households whose needs are great in
relation to their income, the quintile groups should be based on a more refined measure of needs than family
size alone. This might be accomplished by taking the poverty line income to represent the minimum level of
living expenses, and then adding arnounts in respect of the costs of education and health care. Households
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could then be ranked by the ratio of their income relative to their needs, and reassigned to quintile groups.
As the imputed social expenditures have not been released for use with the CASEN data, it has not been
possible to recompute the incidence figures reported in Table 6. However, it is likely that the revised figures
would indicate higher expenditure shares for the lower quintiles, and greater success in targeting.

Another reason for caution with the data in Table 6 is that health spending refers to the gross amount,
including the insurance premiums paid to FONASA. When FONASA contributions are excluded from
public expenditure, the health incidence figures change substantially. A more detailed analysis of 1990
CASEN data indicates that FONASA contributions by the fourth quintile roughly cancel out the imputed
benefits, while contributions by Q5 exceed the amount of benefit, so the top quintile makes a substantial net
contribution to public health care (see Table 8). The figures for expenditure less contributions are a more
accurate guide to the incidence of public health care provision, and indicate a much greater degree of
targeting. In fact, Table 8 suggests more success in targeting across all categories of social expenditure for
reasons which are not immediately clear, although the broader coverage of benefits and slight differences in
the procedures used to assign benefits are the most likely explanations.

3.4 Tax and Benefit Incidence in 1990.

Little attention has been paid to the incidence of taxation in Chile, possibly because this aspect of
government activity has no explicit distributional objective. The most comprehensive study is that conducted
by Foxley et al (1979) for the period 1964-73. More recent data for personal income tax and VAT is
provided by Schkolnik (1993). The results of this study are presented in Table 8 alongside the corresponding
expenditure information drawn from the 1990 CASEN survey and reported in NIDEPLAN (1993).

Although VAT is levied at the fixed rate of 18 percent on most categories of expenditure, the savings of
higher income households means that a lower proportion of income is paid in VAT. According to Schkolnik,
VAT represents 15% of the income of quintiles Ql-Q4 compared to 12% of the income of Q5. As a
consequence, although VAT outlays are positively cDrr.eIated with income, the distribution of payments is
more equal than money income, and the overall impac- is regres :.. e. T- zantrast, income tax is paid almost
exclusively by the top quintile of households and has a clear progressive impact. Taken together, these
regressive and progressive elements cancel out, yielding a distribution of total tax which exactly matches the
pattern of autonomous income."l

To explore further the distributional impact of government revenue and expenditure, estimates have been
made of the change in the value of the Gini index of inequality which follows from adding each of the
expenditure items to autonomous income, and of subtracting each of the tax components"2 The results are
reported in the last two columns of Table 8. The penultimate column indicates the absolute change in the
Gini value and is typically negative, reflecting the inequality attenuating impact of both taxes and
expenditures. The results confirm that progressive income tax and regressive VAT payments combine to
yield a tax structure which has zero overall effect on inequality. Total social expenditure (which excludes
pensions) has a substantial redistributive impact, reducing the Gini index by 53 points, most of which is
accounted for by elementary and secondary education (21 points) and primary health care (15 points).
The change in inequality attributable to each of the social programs depends on the amount of expenditure.
A better guide to the efficiency of social spending is obtained by calculating the impact per dollar. The last

" "Autonomous income" covers factor incomes and pension receipts, but not other money income transfers such as
Family Allowance, SUF and PASIS (which are all included under "cash benefits").

12 The computed values of the Gini coefficient ignore income variations within quintiles and therefore underestimate
the true figures. For example, the base value here is 0.458 compared to 0.488 reported in Table 6 of Schkolnik (1993).
This downward bias affects all the Gini values, so the differences recorded in Table 8 turn out to be similar to those
obtained by Schkolnik.
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column of Table 8 provides this information in the form of estimates of the elasticity of the Gini value with
respect to income. Specifically, the figures indicate the percentage reduction in the Gini index divided by the
percentage of autonomous income spent on that expenditure program (or raised by that source of taxation).
The results suggest that health expenditure is the most efficient instrument for redistribution: each one
percent of income spent on health reduces the Gini coefficient by 2.3 percent. Similarly high values are
recorded for SUF payments, unemployment benefits, and the PAE and PNAC nutrition programs. These
categories are also those which record the highest degree of targeting, as measured by the share of
expenditure received by the bottom two quintiles.

Targeting of cash benefits is achieved through means-testing of beneficiaries, while targeting of social
programs relies on self-selection, with higher income families preferring to subscribe to better and more
costly private services. One surprising feature of Table 8 is that non-monetary benefits seem overall to be
slightly better targeted than cash benefits. This is due to the relatively inefficient impact of Family
Allowance, and may no longer hold now that the level of Family Assistance benefits depend on income.

Some of the average monthly amounts in Table 8 are broadly in line with the figures derived from national
accounts. For example, fiscal health expenditure in 1990 totaled 68 billion pesos, which translates into 1772
pesos per month for each of the 3.2 million households (or 1972 pesos per month at November 1990 prices).
Amounts for other items are lower than expected. In particular, income tax is recorded at only 1.6 percent of
income, and the average income tax rate for the top quintile is just 2.8 percent. The figures for total tax
payments also exclude excise taxes and import duties. These and other omissions can significantly affect the
assessment of the overall distributional impact of government programs.

To provide a more comprehensive evaluation, national accounts data for government revenue and fiscal
expenditure have been used to re-estimate the average monthly amounts per household. Total revenue and
expenditure was then allocated amongst household quintiles according to the incidence pattern reported in
Table 8. In doing so, excise taxes and import duties have been assumed to follow the pattern of VAT
receipts, and all taxes on income, both personal and corporate, have been assigned in the same way as
personal income tax in Table 8.

Table 9 summarizes the results in a different way to previous tables, by expressing tax payments and benefit
receipts of each quintile of households as a percentage of their autonomous income. Despite the relatively
small proportion of total income (2 percent) received in the form of cash transfers, this source of income is
important to the lowest quintile, raising their cash resources by 20 percent, mostly via monetary subsidies.
These cash benefits have a larger redistributive effect than that recorded in Table 8: as a whole they reduce
the Gini index by 15 points, compared to the previous figure of 10 points. The impact of indirect taxes
remains regressive, but the rise in the contribution of income taxation means that the overall impact of
taxation is now mildly progressive. At the same time, the figures draw attention to the large proportion of
income paid in indirect taxation by Q1. This is estimated to be greater than the total amount received in the
form of cash transfers.

Social programs raise the effective incomes of all quintiles, although the effect is insignificant for the richest
20 percent of households. For the lowest quintile, benefits in kind are estimated to add 71.5 percent to
primary income, or over 70 percent to income after tax. Of the individual components, education makes the
largest contributions to quintile incomes and has a marginal equalizing impact of 35 points, greater than the
combined effect of cash transfers and taxation (32 points).
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Table 9: Incidence of Tax and Social Expenditure as a Percentage of Autonomous Income, 1990

household quintiles average marginal change
------------------------------------------- -monthly inequalty

Q1 Q2 Q3 Q4 Q5 All amount (Gini index)

Autonomous income 100.0 100.0 100.0 100.0 100.0 100.0 132788 0.000

Cash transfers 20.1 6.0 3.0 1.3 0.3 2.0 2717 -0.015
- Family Allowance 4.6 2.4 1.3 0.7 0.2 0.8 1077 -0.004
- Money subsidies 15.5 3 5 1.7 0.5 0.1 1.2 1640 -0.011

Money income 120.1 106.0 103.0 101.3 100.3 102.0 135505 -0.015

Total tax 25.8 25.6 25.8 26.0 29.9 28.1 37336 -0.011
- Income taxes 0.0 0.0 0.0 0.2 9.2 5.2 6894 -0.019
- Indirect taxes 25 8 25.6 25.8 25.8 20 7 22.9 30442 0.012

Money income after tax 94.3 80.3 77.2 75.3 70.3 73.9 98169 -0.032

Social programs 71.5 25.2 12.1 5.3 0.6 7.8 10334 -0.055
- Education 45.0 15.6 7.2 3.4 0.7 5.0 6627 -0.035
- Health 19.4 6.1 2.5 0.5 -0.3 1.5 1972 -0.016
- Housing 7.1 3.5 2.4 1.4 0.3 1.3 1735 -0.007

Effective income 165.8 105.5 89.3 80.6 71.0 81.7 108503 -0.101

Source: World Bank calculations based on Mideplan (1993). Schkolnik (1993) and national accounts data

Taken together, social programs are estimated to reduced inequality by 55 points and account for most of the
redistributive effort of the state. The 101 point reduction in the Gini index achieved by all public sector
activities is high by any standards. To place the figure in context, a reduction of this magnitude in the
average Gini value recorded in Deininger and Squire (1996) would place Chile below any other country in
Latin America.

4. Policy Issues

4.1 Introduction

A government intent on promoting greater equality of living standards has two basic options: to take actions
to reduce inequality of primary incomes, or to use tax and expenditure policies to after the relation between
primary incomes and final consumption. Changing the distribution of primary incomes is equivalent to
changing the distribution of material and human capital. This may be achieved by redistributing current
endowments, by equalizing the distribution over time, or by adopting policies that alter the returns to
material and human capital.

The first of these options can be ruled out, especially given the unhappy experience with the agrarian land
reform program in the 1960s and 1970s, but the second and third routes offer a number of feasible prospects.
The housing programn in Chile is an example of the second type of policy, one designed to alter the
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distribution of capital by promoting the accumulation of assets at the lower end of the distribution. -The much
favored improvements in education and training also fit within this category, and may have an additional
redistributive impact via the returns to human capital. Part of the reason for high income inequality in Chile
is the relatively high incomes of professional workers. An increase in the numbers of those with relevant
qualifications may lead to a decline in relative earnings at the top end of the distribution, reinforcing the
impact of an expansion of their numbers. The potential consequences of these two effects for income
inequality will be examined further in section 4.2.

Education and training programs necessarily take time to influence income inequality. In the shorter run, tax
and social expenditure policies can have a significant redistributive impact, as Section 3 has demonstrated.
Section 4.3 looks briefly into the distributional implications of various tax and benefit reforms such as a
revenue neutral shift from indirect to direct taxation, and the abolition of VAT on food expenditure.

Although the recent reforms to social programs have been beneficial in many respects, some of the changes
may have inadvertently undermined efforts to improve the circumstances of the lower half of the
distribution. Section 4.3 exarnines the claim that, despite the increasing public contribution to health care, the
1981 reform has had adverse distributional consequences, and is likely to continue doing so under present
arrangements.

4.2 Education and Inequality

The objective of raising educational standards rightly commands widespread support in Chile. Although the
average level is already high by Latin American standards, pockets of low education attainment handicap the
prospects of an outward-looking, fast growing economy, and are regarded as both a symptom and cause of
poverty. Evidence presented in earlier chapters confirms that incomes increase significantly with years of
schooling, and that the education level of heads of households is an important factor in determining whether
a family is in poverty. Moreover, children of badly educated parents tend to spend less time in school and
record worse results in education achievement tests, thus perpetuating the link with low incomes across
generations. A rise in educational standards at the bottom end of the income distribution is expected to
promote equality of opportunity, to equalize incomes by attenuating a major cause of income differences,
and to ensure that future generations are better prepared for the changing demands of the labor market.
Developments during the past decade have helped to reduce the variation in the number of years of
schooling across income groups, but there is continuing concern about the quality of education provided by
municipal schools. In national (SIMCE) tests taken by 4th and 8th grade students in Spanish and
mathematics, 8th grade pupils in pure private schools achieved an average mark of 69.2 percent in 1990,
compared to 51.1 percent for those in subsidized private schools and 47.2 percent in municipal schools.
Even more pronounced is the dispersion across individual schools. The average SIMCE score for the top
decile of schools was 74.4 percent compared to 33.2 percent for the decile of schools with the worst record
(Cox, 1996). College admission tests show a similar disparity in performance.

The extent to which variation in performance across schools is attributable to the quality of teaching, poor
management of resources, or inadequate public funding, is the subject of considerable debate, as is the
possible contribution of differences in the ability levels of children and of factors relating to home
environment.13 Whatever the reasons, the magnitude of the disparity in pupil performance points to
considerable inequality of opportunity and suggests that education will remain an important source of
income differences in future years.

The severity of the problem is recognized by the Ministry of Education, and recent initiatives, including the
NECE and P-900 projects, were specifically designed to improve matters by raising the standard of
education in schools with the worst performance record. There is evidence to suggest that these initiatives

" See World Bank (1990) and Larranaga (1996) for a discussion of these issues.
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are having the desired effect. Between 1991 and 1995, the average SIMCE mark for the best decile of
schools rose from 74.4 percent to 79.4 percent, while that for the worst decile increased from 33.2 percent to
38.9 percent, so the difference between the two groups of schools appears to be narrowing (Cox, 1996).
However, a I point gain from a base of 70 is more significant than a I point rise from a base of 40. For this
reason, it may be more appropriate to consider the gap between the recorded mark and the maximum score
of 100, and to measure relative improvement in terms of the proportionate reduction in this gap. On this
yardstick, the worst decile of schools closed the gap by 8.5 percent compared to the 19.5 percent decrease
achieved by the best schools. It is therefore questionable whether the recent figures indicate a true reduction
in disparity of performance across schools.

While raising education standards is a worthy goal, it is wrong to rely too heavily on this mechanism for
reducing poverty and achieving greater equality. To begin with, it does little to address the low skill levels of
members of the current workforce. Younger workers may be helped by the other kinds of training programs
discussed in Chapter 5, but there remains a significant segment of the population, including older workers
and pensioners, whose situation will not be aided by improvements to either schooling or training. For this
reason, education and training programs necessarily take time, perhaps a generation or more, to have a
significant impact on poverty and inequality, and should be viewed as policies for the longer term, as Cowan
and Gregorio (1996) point out.

Even in the long run, it is doubtful whether education programs alone will greatly reduce income inequality
because there are significant income differences within education groups. Indeed, current education
programs may well increase, rather than decrease, measured income inequality. Table 10 shows that income
inequality tends to rise with the level of education according to the two entropy indices El and E2. So a rise
in the number of years of schooling may well lead to a rise in inequality as the population shifts into
education subgroups with more disperse incomes.

To consider further the impact of changes in education levels, simulations have been performed using the
decomposition framework discussed in Chapter 2. In the scenarios examined (Cases 0.5), income inequality
is held constant within each of the education subgroups. Case 0 uses the mean incomes and population
shares actually recorded for 1994, and the overall values of the 2 entropy indices El and E2 correspond to
those reported earlier in Table 6 of Chapter 2.'4 This is the benchmark for all subsequent calculations.

Case 1 simulates the effect of a reduction in the number of households headed by those with little schooling,
by reducing the population shares of each of the two bottom groups by 5 points and assuming that the
population shares of the top 3 groups rise by equal amounts. This case is intended to capture the situation
which might be expected in about 10 years time, when more recently educated heads of households replace
those of earlier generations.

14 There are minor differences with Chapter 2. For instance, all the calculations refer to the subsample of households
with non-zero incomes, which gives a slightly higher value for mean income.

The computations for Cases 1-5 apply the decomposition equation I = I, + IB, where 'B is the between group
component, and I, is the within group term given by

See Appendix I of Chapter 2 for further details.



Table 10: Education Simulations
Education Level (years) Overall Inequality Values

< 4 4-7 8-11 12-15 > 15 E0 El

Subgroup inequality EO 0.300 0.325 0.391 0.408 0.406 Value Percent of Value Percent of

values El 0.371 0.369 0.541 0.499 0.387 base value base value

CASE 0 CASE 0

Share of population (X) 16 28 21 25 10 Inequality within groups 0.364 100 0.441 100

Mean equivalent income 49574 62662 69125 119585 239135 Inequality between groups 0.126 100 0.141 100

Total inequality 0.490 100 0.582 100

CASE 1 CASE 1

Share of population (%) 11 23 24 28 14 Inequality within groups 0.373 102 0.445 101

Mean equivalent income 49574 62662 69125 119585 239135 Inequality between groups 0.133 105 0.143 102

Total inequality 0.506 103 0.589 101

CASE 2 CASE 2

Share of population (X) 0 0 37 44 18 Inequality within groups 0.401 110 0.468 106

Mean equivalent income 49574 62662 69125 119585 239135 Inequality between groups 0.103 82 0.107 76

Total inequality 0.504 103 0.575 99

CASE 3 CASE 3

Share of population (%) 16 28 21 25 10 Inequality within groups 0.364 100 0.438 99

Mean equivalent income 71959 78503 81734 119585 239135 Inequality between groups 0.076 60 0.088 63

Total inequality 0.440 90 0.526 90

CASE 4 CASE 4

Share of population (%) 16 28 21 25 10 Inequality within groups 0.364 100 0.439 100

Mean equivalent income 94344 94344 94344 94344 94344 Inequality between groups 0.000 0 0.000 0

Total inequality 0.364 74 0.439 76

CASE 5 CASE 5

Share of population (%) 0 0 37 44 18 Inequality within groups 0.402 110 0.494 112 E

Mean equivalent income 94344 94344 94344 94344 94344 Inequality between groups 0.000 0 0.000 0
Total inequality 0.402 82 0.494 85
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The results show that total income inequality rises by 1-3 percent depending on the inequality index chosen.
This rise is attributable in part to the reason already given: the within-group component of inequality
increases by 1-2 percent as the population shifts into the more unequal subgroups. On this occasion,
however, it is the between-group component which contributes slightly more to the overall rise in
inequality."5

Case 2 looks further ahead to a time when no household head has less than 8 years of schooling, by reducing
the population shares of the two bottom groups to zero and proportionately raising the population shares of
the 3 remaining subgroups. The overall outcome is exactly the same as case 1 for the index EO, although the
component contributions are very different. The within-group component is now 10 percent higher than the
1994 value, offset by an 18 percent fall in the between-group term. For the index El, the reduction in the
between-group term is even more pronounced, and is sufficient to lead to a small decline in overall
inequality. As already mentioned, a shift towards a more highly educated population may be expected to
reduce the relative incomes of those with more schooling. Case 3 examines the possible impact of this
factor, by supposing that the incomes of the 3 bottom groups are raised half way towards the mean income
in 1994. Compared to the benchmark situation, total inequality falls by 10 percent due almost entirely to the
reduction in the between-group component by about 40 percent. The extreme instance of this scenario is
illustrated by case 4, which assumes that average incomes are independent of the level of education, thus
eliminating the between-group effect altogether. The results indicate a reduction of 24-26 percent in overall
income inequality. Finally, Case 5 combines the changes considered in cases 2 and 4, and again illustrates
how a shift of population into the more unequal education subgroups tends to offset reductions in inequality
achieved in other ways.

The conclusion which emerges most strongly from these simulations is the relative importance of inequality
within education subgroups, a point stressed earlier in Chapter 2. The fact that inequality tends to rise with
the level of education is also significant. As illustrated by cases 1 and 2, it implies that raising human capital
at the lower end of the income distribution is likely to lead to the perverse result of greater income
inequality, although this may be offset if there is a simultaneous decline in the relative incomes of better
educated individuals. While improvements to education will undoubtedly enhance the income prospects of
those who benefit from the programs, the substantial income dispersion recorded for those with similar
amounts of schooling means that little reduction in income inequality can be expected even in the long
term.16

4.3 Tax-Benefit Reforms

The incidence analysis of Section 3 suggests that modification of tax and expenditure programs can achieve
a greater degree of targeting and greater equality of effective incomes. Investigation of the effects of policy
changes ideally requires a tax-benefit model of the type now commonly employed in developed nations: one
which is built upon a reliable and comprehensive household data set, and which attempts to model the
behavioral responses of individuals to changes in policy variables. The development of such a model was

1 The results of this projection au consistent with the actual experience during the period 1987-94, as summarised in
Table 16 of Chapter 2. Over these years the shift of population into more highly educated subgroups accounted for a
6.3 percent rise in the value of EO. An overall decline in EO was recorded only because this trend towards greater
inequality was more than offset by a narrowing of the income differential associated with the level of education.

1' This view echoes the sentiments of Carnoy (1979) who writes that "a policy maker [can no longer] accept that
increasing the average level of schooling in the population will automatically lead to increased economic growth, more
equal income distribution, and greater social mobility.... The relative wages and salaries received by those in the labour
force with varying amounts of schooling can shift over time as the distribution of schooling changes so that more
schooling for those at the bottom of the ladder can actually be worth relatively less. Thus, the intervention of the State
in determining wage structure is intimately related to the effect that increased schooling will have on income
distribution." (Carnoy, 1979, pp. 1-2).
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outside the scope of this project, but an attempt has been made to assess the distributional -impact of
alternative policy options using the incidence data for quintiles of households discussed in Section 3.

The results of this section begin with the disaggregated data for 1990 drawn from MIDEPLAN (1993) and
Schkolnik (1993), which were combined with information from national accounts to yield Table 9. The
relevant details have been reproduced in the top portion of Table 11, and provide the benchmark figures for
each of the subsequent calculations.

The heavy reliance on tax revenue from VAT, and the regressive nature of this tax, make VAT an obvious
candidate for attention. The first reform examines the impact of a revenue neutral switch from indirect to
direct taxation which reduces the rate of VAT from 18 percent to 15 percent. Table 11 shows that tax
payments by the poorest quintile fall from 25.8 percent of income to 23.1 percent, and that all quintiles gain
from this reform except for Q5, whose average tax rate rises by 2.1 percent. The net result is a significant
rise in overall tax progressivity, as reflected in the additional 13 point decline in the Gini coefficient.

The loss of VAT revenue implies that income tax increases from 5.2 percent of income to 7.4 percent or,
more relevantly, that the average income tax rate for Q5 rises from 9.2 percent to 13.1 percent. This would
not necessarily require any change in the current schedule. Continued real economic growth will
automatically shift individuals into higher marginal tax brackets and raise the average tax rate. Removing
some of the tax concessions for the rich would speed up this process. So a 3 percent reduction in the VAT
rate may be feasible without any change in the current income tax schedule.

Table 11: Distributional Impact of Tax-Benefit Reforms as a Percentage of Autonomous Income
household quintiles average marginal change

-------------------------------------------- monthly in inequality
Q1 Q2 Q3 Q4 q5 All amount (Gini index)

Benchmark case. 1990 reference values

Autonomous income 1lo.0 100.0 100.0 100.0 100.0 100.0 132788 0.000
Cash transfers 20.1 6 0 3.0 1.3 0.3 2.0 2717 -0.015
Money income 120 1 106.0 103 0 101 3 100.3 102.0 135505 -0.015
Total tax 25.8 25.6 25.8 26 0 29.9 28.1 37336 -0.011
Money income after tax 94.3 80.3 77.2 75.3 70.3 73.9 98169 -0 032
Social programs 71.5 25.2 12.1 5 3 0.6 7.8 10334 -0.055
Effective income 165.8 105.5 89.3 80 6 71.0 81.7 108503 -0.101

Reform 1. VAT rate reduced to 15X

Autonomous income 100.0 100.0 100.0 100.0 100.0 100.0 132788 0.000
Cash transfers 20.1 6.0 3.0 1.3 0.3 2.0 2717 -0.015
Money income 120.1 106.0 103.0 101.3 100.3 102.0 135505 -0 015
Total tax 23.1 23.0 23.2 23.4 32.0 28.1 37336 -0 024
Money income after tax 97 0 83.0 79.9 77.9 68.3 73.9 98169 -0.044
Social programs 71.5 25.2 12.1 5.3 0.6 7.8 10334 -0.055
Effective income 168.5 108.2 92 0 83.2 68.9 81.7 108503 -0 112

Reform 2- Food exempt from VAT

Autonomous income 100.0 100.0 100.0 100 0 100.0 100.0 132788 0.0C0
Cash transfers 20.1 6.0 3.0 1.3 0.3 2 0 2717 -0.015
Money income 120.1 106.0 103.0 101.3 100.3 102.0 135505 -0.015
Total tax 16.6 17.5 18.4 19.9 35.6 28.1 37336 -0.047
Money income after tax 103.5 88.5 84.6 81.4 64.7 73.9 98169 -0.067
Social programs 71.5 25.2 12.1 5.3 0.6 7.8 10334 -0.055
Effective income 175.0 113.6 96.7 86.7 65.3 81.7 108503 -0.133
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Reform 3: Extra 1% of income to money subsidies

Autonomous income 100 0 100.0 100.0 100.0 100.0 100 0 132788 0.000
Cash transfers 32 6 8.8 4.4 1.7 0 3 3 0 4045 -0 023
Money income 132.6 108.8 104 4 101.7 100.3 103.0 136833 -0 023
Total tax 25.8 25.6 25.8 26.0 31 7 29.1 38664 -0.016
Money income after tax 106.8 83.2 78 5 75.7 68 6 73.9 98169 -0.048
Social programs 71.5 25.2 12.1 5.3 0.6 7.8 10334 -0.055
Effective income 178.4 108.4 90.6 81.0 69.2 81.7 108503 -0.116

Reform 4: Extra 1% of income to elementary schooling

Autonomous income 100.0 100 0 100.0 100.0 100.0 100.0 132788 0.000
Cash transfers 20.1 6.0 3.0 1 3 0.3 2.0 2717 -0 015
Money income 120.1 106 0 103.0 101 3 100.3 102.0 135505 -0.015
Total tax 25,8 25.6 25.8 26.0 31.7 29.1 38664 -0.016
Money income after tax 94.3 80 3 77.2 75.3 68 6 72.9 96841 -0.037
Social programs 81.0 28 3 13.5 5.9 0.8 8.8 11662 -0 061
Effective income 175 3 108 7 90.7 81.2 69.3 81.7 108503 -0.114

Reform 5: Extra 1% of income to primary health care

Autonomous income 100 0 100.0 100 0 100.0 100.0 100.0 132788 0.000
Cash transfers 20.1 6.0 3.0 1.3 0.3 2.0 2717 -0.015
Money income 120.1 106.0 103 0 101.3 100.3 102.0 135505 -0.015
Total tax 25.8 25.6 25.8 26 0 31.7 29.1 38664 -0 016
Money income after tax 94 3 80 3 77.2 75.3 68.6 72.9 96841 -0.037
Social programs 78.8 28 1 13.8 6.2 0.8 8.8 11662 -0.060
Effective income 173 1 108.4 91.0 81.4 69.4 81.7 108503 -0.113

The main issue here concerns the best response to the rise in income tax revenue anticipated in the future (or
to any future reduction in expenditure on pensions, for instance). While there is a persuasive argument for
lowering the highest marginal rates of income tax, as long as this is combined with the removal of the most
important tax loopholes, distributional considerations suggest that most of the increase in income tax
revenue would be better used to reduce the uniform VAT rate, or to facilitate the other reforms considered in
Table l1.i

The second reforn examines the effect of abolishing VAT on food, assuming again that total tax revenue is
held constant by a rise in income tax receipts. Estimates of the impact are based on the food budget shares
for quintiles of households reported in CEPAL (1996, p32), which range from 23.7 percent for Q5 to 57.4
percent for Ql. The higher food share of the poor makes the abolition of VAT on food a better targeted
reform than a reduction in the uniform rate of VAT. According to Table 11, the after-tax income of the
poorest quintile of households would rise by almost 10 percent. Furthermore, excluding food from VAT
eliminates the regressive impact of indirect taxes, and enables taxation to make a large contribution to
reducing inequality: the marginal impact on the Gini coefficient is now 47 points, compared to the
benchmark value of 11 points.

The average food share over all households was 35.7 percent in 1990, so abolition of VAT on food is
roughly the revenue equivalent of a reduction in the uniform VAT rate from 18 percent to 12 percent.
Similar, but smaller and better targeted, effects would be achieved by restricting the exemption to food
purchased in stores and supermarkets or, better still, to fresh food items. It has been argued that any

'' The 1990 tax reform package pursued exactly the opposite policy, raising the uniform VAT rate from 16 percent to
18 percent and reducmg the higher marginal tax rates on income, without using the opportunity to eliminate the most
important avenues for tax avoidance.
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exemption from VAT would increase the costs of administration and encourage a flood of claims for similar
concessions for other items of expenditure. However, a small number of items are already exempt from
VAT. Furthermore, food is widely recognized as a special category of expenditure, and many countries
apply lower VAT rates to food. There is therefore no compelling reason why this is not an attractive policy
option, one which would do much to mitigate the large tax share of the income of the poor.

The remaining three reforms presented in table 11 consider a rise in income tax revenue equal to I percent
of income which is spent on three types of social expenditure: money subsidies such as SUF and PASIS;
education at the elementary school level; and primary health care. The evidence of Section 3 suggests that
these are well targeted programs, and this is reflected in the results. Compared to the 1990 benchmark
figures, the effective income of Q I is raised by 7-11 percent of autonomous income, and an additional 12-15
point reduction is achieved in the value of the Gini coefficient, split roughly evenly between the effect of
increased income tax and the contribution of the social programs. Money subsidies are highly targeted and
have the greatest impact, raising the share of the two poorest quintiles from 12.3 percent of autonomous
income to 13.9 percent of money income.

One conclusion to be drawn from these simulated reforms is that substantial redistribution can be achieved
with modest changes to the pattern of government revenue and expenditure. If increased revenue from
income tax (or other sources) is used to reduce VAT, then exemption of food, or of fresh food, is preferable
to a reduction in the uniform rate of VAT. Alternatively, if increased revenue is used to raise social
spending, then a rise in the level of benefits paid under non-contributory money subsidy programs, or a rise
in the number of beneficiaries, provides the most effective way of promoting greater equality.

4.4 The Distributional Impact of Health Care Reforms

Prior to 1981, health care arrangements in Chile tended to promote equal opportunity in health treatment.
They also had a substantial redistributive impact, by demanding contributions in proportion to income while
allocating benefits according to need. The 1981 reforms which allowed individuals to opt out of FONASA
and purchase insurance from ISAPRES led to many improvements for those able to take advantage of this
option. However, the new arrangements have introduced much greater disparity in health treatment and
undermnined much of the redistributive effect previously achieved. The 1981 health care reforms may
therefore be viewed as a major setback to the establishment of a more equal society.

Figures for 1993 indicate that the per capita health care expenditure for clients of ISAPRES was 2.5 times
the amount spent on those covered by FONASA. The higher level of resources enable ISAPRES to offer
treatment which is significantly better in terms of both quality and quantity, as evident in the higher rates for
consultations, laboratory tests, and surgical operations. In contrast, those who remained in the FONASA
have experienced a deterioration in services and a rise in the contribution rate from 4 percent of income in
1981 to 7 percent in 1985. The state system continues to give priority to pregnant mothers and young
children, but others, especially the elderly and those with chronic illnesses, face long waiting lists for
treatment and poor facilities.

In retrospect, many of the detrimental consequences of the 1981 reformns should have been anticipated at the
time, although it is only the perspective of more recent advances in economic theory which clearly identifies
the potential problems. By allowing individuals to opt out of FONASA, the reforms created a classic adverse
selection situation in which those who switched to ISAPRES tended to have higher incomes or lower health
risks. The result is a state system which caters for a progressively smaller segment of the population, but one
which contributes disproportionately less resources in the form of insurance premiums, is increasingly
skewed towards those with the greatest health needs, and requires more subsidy from the federal budget
simply to maintain the same level of services.
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The inefficient allocation of health resources is compounded by two additional factors. First, the requirement
that individuals contribute at least 7 percent of income has led to competition among insurance companies
for those with very high incomes relative to their health risk, and to offers of gratuitously luxurious benefits.
Second, ISAPRES contracts are renegotiated annually, so those experiencing serious health problems face
the prospect of rising insurance premiums and co-payments which may force them to return to FONASA, a
source of concem to many current ISAPRES clients. The net effect is a distorted allocation of lifetime health
care, which channels excessive resources to earlier years when needs are small, while providing less benefit
in later life when needs are greatest. The 1981 reforms may therefore be said not only to have increased
inequalities in health care across income groups, but also to have introduced inequality in health care
provision within the lifetime of an individual person.

5. Summary and Conclusions

It is widely recognized that incomes in Chile are distributed very unequally. The policy of pursuing growth
with equity has succeeded in raising a great number of households above the absolute poverty threshold
during the past 10 years. However, the gains from growth have been unevenly distributed. Calculations
based on Table 4 of Chapter 2 reveal that the bottom quintile of households received 4.1 percent of the
increase in income between 1987 and 1994 compared to the 56 percent share of the top quintile. As a
consequence, the high growth strategy has shown little sign of bringing income inequality closer to the
levels typically observed in more developed nations.

High inequality may have facilitated growth in the past by encouraging a record rate of savings which
exceeded 25 percent of GDP in 1994 and 1995. In the longer run it is more likely to damage growth
prospects, by preventing a large segment of the population from realizing their potential and from
participating fully in the opportunities and activities offered by an advanced economy. High inequality is
also a source of political instability, not normally associated with high economic growth over extended
periods of time.

To mitigate the effects of high inequality, Chile has a long tradition of social programs aimed at the most
vulnerable sections of the population. This chapter has examined the distributional impact of both tax and
expenditure policies, and has tried to identify ways in which the benefits from growth can be shared more
evenly. It has to be accepted, however, that there are limits to what any government can reasonably achieve
in the short term, given the high degree of inequality in primary incomes.

The evidence presented in Section 2 shows that the share of government revenue raised by indirect taxes,
particularly VAT receipts, has risen over time and is exceptionally high in comparison with other countries.
The higher savings rate of better-off households causes VAT to be mildly regressive. In contrast, income
taxes have a significant progressive effect on income distribution, but account for a much lower proportion
of revenue. The net result is a system of taxation which is broadly neutral in its impact on income inequality.

In the period since 1987 total social expenditure (both gross and net of contributions by beneficiaries) has
declined slightly as a percentage of GDP. Social security payments account for almost half of all social
spending and accrue disproportionately to those in higher income groups. This item of expenditure,
particularly the pension component, has different objectives from other social programs, and its inclusion in
the figures can lead to a distorted assessment of both the time trend in aggregate social spending and its
distributional impact. For this reason we recommend that public expenditure on pensions should be assigned
a separate category, and excluded from the main series on social expenditure reported in Public Finance
Statistics.
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Spending on education has been a relatively constant proportion of both GDP and total social-expenditure.
Health and housing have increased their share of the fiscal budget, offsetting the decline in expenditure on
emergency employment programs which were phased out in the late 1 980s. Cash subsidies are paid mainly
under the welfare pension program (PASIS) and the welfare family assistance program (SUF). Expenditure
on these programs is fairly small - less than one percent of GDP all told; nevertheless, for the purpose of
monitoring we recommend that cash subsidies be separately identified in the public finance series for social
spending.

Most social programs are well targeted towards lower income families. When pension payments are
excluded, the bottom 40 percent of households (containing 45 percent of the population) receive 64 percent
of total social benefits according to MIDEPLAN figures for 1990. In contrast, the 34 percent of individuals
in the top two quintiles of households are estimated to receive 16 percent of total benefits from net social
expenditure.
While cash benefits and education are both well targeted categories of expenditure, the targeting
performance of some of the individual components could be improved from the levels recorded in 1990.
These include higher education and Family Allowance, although available data on the latter may not fully
reflect the means-testing element introduced in 1990. When account is taken of the insurance premiums paid
into the public health system (FONASA), health spending is also well targeted. But this is not true of
expenditure on housing. Introducing a greater element of means-testing in the various housing programs, or
switching resources to cash subsidies, would increase the overall targeting performance.

Education is often seen as the vehicle for solving many of the social problems associated with low growth,
poverty and high inequality. One of the major concerns in Chile is the quality of public schooling, as
reflected in the scores recorded in national achievement tests. Despite the allocation of additional resources
to the worst schools, there is little evidence of improvement to date, and disparity of performance remains
unacceptably high. This is an issue that will continue to require close monitoring.
Improvements to education will enhance the employment prospects of younger members of the population
and assist the development of the skilled workforce essential for continued high economic growth, thereby
contributing both directly and indirectly to the efforts to alleviate poverty. However, they are unlikely to
reduce income inequality in the short run, and may have little effect in the longer run unless supplemented
with other initiatives. Simulations show that a rise in the number of years of schooling may have the
perverse effect of increasing income inequality, because dispersion of incomes tends to increase with the
level of education. This trend towards increasing concentration of income will be reversed only if there is a
reduction in inequality within education subgroups or a decline in the average rate of return to schooling.

In the shorter run, reform of the structure of taxes and benefits offers greater prospects for reducing income
inequality. However the options are severely limited by two features of current policy: a reluctance to view
taxation as an instrument for redistribution, and the small proportion of expenditure devoted to welfare
payments. Examination of various tax-benefit reforms has confirmed that substantial reductions in inequality
can be achieved by using increased revenue from income taxes to reduce the uniform rate of VAT, to
exempt food purchases from VAT, or to raise expenditure on cash subsidies or other well-targeted social
programs.18 The 1990 tax reform package adopted the opposite policy, raising the uniform rate of VAT
from 16 percent to 18 percent while successively lowering the highest marginal tax rates on income without
eliminating the major tax concessions to wealthy tax payers. In doing so, the reform undermined the natural
tendency for the tax structure to have a greater redistributive impact as real incomes grow.

The major social policy reforms of the last two decades have been beneficial in many respects, and have
provided the model for similar reforms in other countries. At the same time, there is evidence of adverse

" Increasing cash subsidies, for example by ensuring that all eligible households receive benefits, would have the
additional advantage of reducing the dispersion of money incomes, producing figures in intemational comparisons
which more accurately reflect the true degree of inequality in Chile when social spending is taken into account.
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distributional consequences which may become more apparent in future years. Reform of the health service,
for instance, has introduced greater inequality of opportunity with regard to medical treatment. By
encouraging higher income families to remove their subsidy from the public health service, the 1981 reforms
created a system which offers improved treatment to one segment of the population in relatively good health,
while leaving the state sector to cater for the remainder of the population with diminished resources.

Inequality in educational opportunities, and in pension benefits, have also risen as a result of the program of
social reforms. These trends, together with a common belief that residential neighborhoods have become
more homogeneous with respect to income, suggest movement towards a more segregated society in which
all aspects of lifestyles are increasingly correlated with income. Hard evidence is difficult to pin down on
this important question, or on the related issue of barriers to intergenerational mobility. But the warning
signs need to be heeded if Chile is to avoid the social tensions created when a substantial segment of the
population feels divorced from mainstream living standards and aspirations.

There is great interest, both domestic and foreign, in the economic and social progress of Chile. Changes in
social indicators, such as poverty rates and income distribution, are examined in detail, even over short time
periods. However, the quality of available data severely hampers the efforts of researchers to offer reasoned
and reliable assessments. One of the major problems faced by this study has been deficiencies and
inconsistencies in different sources of published information.

Deficiencies in the CASEN data are evident in the magnitude of the adjustments made by CEPAL to ensure
partial reconciliation with the national accounts. While the CASEN sample size is very large by international
standards, the quality of data is relatively poor, certainly not sufficiently reliable for the purposes for which
it is used. We recommend that the survey questionnaire is redesigned in order to elicit more accurate
information on the sources of income, deductions from income, and use of services provided by social
programs. Survey costs may be prevented from escalating by restricting this longer questionnaire to a
subsample of households, with a short set of basic questions for the bulk of those interviewed. Further
savings, and faster processing of the data, could be achieved by streamlining the procedures used to impute
health and education benefits to households.

As regards other published sources of data, the need for more detailed figures on the components of social
expenditure has already been noted. It would also be helpful if the revenue and expenditure of municipalities
was also reported in a similar format, and made more accessible, in order to monitor the total public sector
effort on social programs. Finally, there is a pressing need for more infornation on the distribution of
personal income tax across income groups, including the number of taxpayers, their pre-tax incomes, and
the effective average tax rates.
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