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1. Introduction

Colombia is an excellent study case to analyze the effects of the structural reforms
on income distribution and labor markets. Between 1991 and 1994 a comprehensive
package of reforms was implemented including trade liberalization complemented by an
active free-trade agreement program. Likewise, the package included other typical
components among which we can count labor market reform (1990), foreign investment
reform (1991), financial market reform (1991), exchange rate r@gime reform (1991) and
pension system reform (1993). Additionally capital controls were partially eliminated in
1993,

It is clear that important changes have taken place in income distribution since the
implementation of structural reforms. In particular, the labor market seems to have had a
pivotal role as a transmission mechanism of such effects due ilto transformations induced

by the reforms. Overall, the Colombian labor market has recently been characterized by



an increase in skilled labor demand and thus and increase in wage differentials. This fact

would, of course, imply a greater concentration of primary income. Similar trends have

been observed in industrial economies and developing countries'.
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As the evidence presented in this paper shows the structural reforms have been
related to higher income concentration in Colombia, a country with already impressively
high levels of inequality. For this reason, a better understanding of the relationship
between the reforms and distribution is crucial to assess the future of the full reform
agenda. Obviously this process has to be consistent with higher levels of growth, lower
poverty and more equitable distribution of income.

This paper is structured as follows. Section 2 describes the data used in this
document. It analyzes the basic problems of the Household Surveys and the correcting
procedures that have been commonly used. Additionally it explains the methodology
used in the paper and shows its comparative advantages. Section 3 presents the main
stylized facts on income distribution in Colombia between 1976 and 1997 and briefly
surveys previous studies on income distribution. Section 4 presents an analysis of
decompesition of changes in income concentration over time among various groups of
interest. In particular, we analyze specific differences in income dispersion between and
within-groups, where groups are defined by education, age, region, gender, occupation
and sector. Interestingly, the results indicate that differences in education explain a

significant portion of the changes in income distribution in Colombia. Section 5 presents

! Revenga (1994), and Revenga and Montenegro (1995) have shown similar trend for the case of Mexico.
? See for example Murphy and Welch (1991), Katz and Murphy (1992) and Lawrence and Slaughter (1993).



a formal analysis of the effects of macroeconomic and trade liberalization variables on
income distribution as measured b}-f the procedure described in Section 2. Section 5
analyzes the recent evolution of wage differentials in Colombia in order to get a better
understanding of primary income distribution. In particular we decompose the relative
demand for and supply of skills using a standard procedure. The results indicate that
changes in relative demand have been larger than changes in relative supply during the.
1990s. Additionally we present some econometric exercises on the determinants of wage
differentials. The results suggest that both trade liberalization and skill complementary
technological change have a positive impact on skill premiums. The paper ends with a

short section of conclusions.

2. The Data

2.1. Corrections of the National Household Surveys

The National Household Survey (NHS) is a quarterly survey conducted since
1976 for the four largest cities, and since- 1982 for the seven largest cities.. The data is
gathered at the household level for all family members.. The survey provides information-
on monetary and non-monetary labor income as well as other income sources;
occupational category (private employee, public employee, self-employed, domestic
service, employer, and family worker without monetary income); sector of economic
activity; gender, and level of education.

These surveys are plagued with methodological problems that have to be solved

before an accurate measure of individual or household income distribution is obtained.



The main difficulties are related to top-coding problems in reported incomes, and to
measurement errors on the part of the surveyors.

Top coding problems are present in most of the surveys. Until September 1993
the questionnaire allowed up to six digits for monthly incomes, so that higher end
incomes were increasingly underestimated’. In fact, in June 1993 the number of truncated
earnings represented 0.9% of the surveyed population. Since September 1993 seven digit
incomes were- allowed, but even then-a fraction of the surveyed individuals reported the
top coded income. It is only since March 1996 that the surveys no longer have limits on
the maximum income reported. Several procedures can be used in order to correct for
truncation problems. In this paper we use the methodology described in Bernal et al.
(1997) which has better statistical properties than alternative procedures as we describe
briefly ahead. In addition, many workers report a weekly (or by-weekly) payment of their
salary, but express their salary in monthly terms. Occasionally, the monthly salary has
been wfongly multiplied by the frequency of payment. We solve this problem by
excluding outliers within groups with similar socioeconomic characteristics.

We corrected the top-coding problem by estimating the maximum income for the
truncated surveys for each occupational category (employee, employer, and sclf-
employed). Figure 2 shows the employers’ income (in logs) for the surveys of September
1983 (top, truncated) and September 1982 (bottom, untruncated). In the top curve, the
incomes of X individuals were truncated.

In order to estimate the maximum income for this group, we calculated the
average annual growth rate in the incomeé of a group of high-income individuals of

identical size as X, but whose incomes had not been truncated. We applied this growth



rate to the maximum income reported in the untruncated survey. This gives point P in the
Figure.

Once that maximum income (P) was calculated we fitted an exponential function
between points O and P. The estimated income of the X (truncated) individuals are given
by:

Y, =e“"F +ve+ yn, (1)

where f =a n-In(vm—vc— y n), @ and y are parameters of the exponential function,
ve is the truncation value (Col$999,998 between stages 37 and 80, and Col$9°999,998
between stages 81 and 90), vm is the maximum (estimated) income in the truncated
survey, and s is the number of individuals with truncated incomes. In order to obtain the
parameters of the exponential function we estimated equation 1, with v¢ equal to income
at point N, v is income at point O (truncation value), and let « iterate between 0 and 4
and y between 0 and 200,000. We chose the parameters that minimized the errors of the
fit vis & vis the original data.

A third problem present in the NHS is what we called the surveyors' habit to top-
code. In september 1993 an additional cell was included to increase the maximum income
level from $999.998 to $9.999.998. Yet, some surveyors were not correctly informed
about the change and continued to truncate people reporting an income over 1 million.
This way, a considerable number of people with an income between one and ten million
were registered as receiving 10 million. This problem showed between stages 81 and 86.

To correct this problem we used equation (1) to calculate an exponential function

¥ At the 1993 exchange rate, the maximum allowed monthly income (Col$999.998) was equal to US$1,200.



between point O and N (see Figure 3) in order to minimize the error between the original

data and the calculated function.

2.2. Other Procedures to Correct the National Household Surveys

The most conventional way of solving top-coding problems.is to suppose a
lognormal distribution for income reported in the NHS. Yet, statistical tests on.the data
do not accept the hypothesis that they have a lognormal- distribution. We obtain an
additional proof by comparing our results with those obtained with a lognormal
distribution. For that purpose we artificially truncate an untrucated survey (see Figure 4).
The lognormal distribution overestimates the average income by 9.5% and the Gini
coefficient by 2.44%. Our methodology overestimated income by 0.9% and the Gini
coefficient by 0.07% only.

Besides supposing a lognormal distribution of income other correcting procedures
for top-coding problems have been designed. Urrutia (1994) and Sarmiento (1995) used a

methodology based on the Pareto Law. According to this procedure:

No»)=py" (2)

where N is the number of households with an income higher than y, « and P are
parameters. A higher o supposes a better income distribution. For this reason, the results
of an analysis based on this procedure always depend on the value of a. For example,

while Urrutia (1994) uses o between 4 and 5, Sarmiento (1995) shows that this value
should be between 1.5 and 1.8. This way, the étudies arrive to different conclusions

about the recent evolution of income distribution in Colombia.



Cdrdenas and Gutiérrez (1996) eliminate the bottom and top 2% of the income
distribution in ordef to exclude the truncated population. Yet, the higher the percentage
of truncated population, the more undervalued is the Gini coefficient estimated with this
procedure as Nuifiez and Jiménez (1997) pointed out.

Pérez et al. (1996) used a procedure in which they estimated .the maximum
income er truncated surveys between stages 45 and 81 based on inflation, growth in real
wages and in GDP. They use a non-truncated stage (number 45) and use inflation to
calculate the maximum income. The most visible problem of this procedure is that the
maximum income calculated for september 1994 is approximately $37 million while in
march 1996 (first stage without top-coding problems), the maximum income is $15
million. |

In conclusion, the methodology used in this paper is relatively ad hoc but has
better statistical properties than alternative methodologies and overcomes some of the

limitations of the procedures explained above.

3. Recent evolution of income distribution'in Colombia

Throughout the paper we use three definitions of income. All our income
concepts are based on primary sources. Thus, we ignore the role of transfers and
subsidies to households®. First, we use pre-tax labor earnings for the individual. Second,
we use pre-tax non-labor income (pensions, interest payments, dividends, and rents)

where the receiver is also the individual. Third, we computed the gross monthly

4 Cardenas and Vélez (1996) show that these forms of secondary income have played a decisive role on income
distribution in Colombia in recent years.



household income (from all sources). In every case, we used information for the seven
main cities only.

Figure 5 shows the urban income distribution® as estimated by the maximum-
income procedure. Clearly, labor income concentration (panel A) decreased between
1976 and 1982 when it was at its lowest point. After a relatively stable period between
1982 and 1990, in 1991 labor income concentration started to increase systematically
during this decade. Panel B shows the Gini coefficient for non-labor income. As it is
expected, concentration is higher for this type of income. Again, a decrease in the
concentration of non-labor income took place between 1976 and 1982. Between 1982
and 1990 the Gini coefficient was relatively stable at a level of 0.50. Non-labor income
concentration increased considerably between 1991 and 1996 as the Gini coefficient
raised from 0.48 in the last quarter of 1990 to 0.55 in the third quarter of 1996. Yet, it
has showed a slight decline since then.

Finally, for the case of total household income per-capita the Gini coefficient
shows pretty much the same trends: decreasing income concentration between 1976 and
1982, a stable period until 1990 and a considerable concentration in distribution since
then. As it can be seen, the Gini coefficient increased from 0.46 in 1990 to 0.52 during
the first quarter of 1997.

Figure 6 shows share of labor income by quintile for each type of income. These
data confirm the mentioned trends: Until the early 1980s all the measures point towards a
reduction in income concentration. This trend reversed during the late 1980s. According to

the 1996 data, the top quintile received 54% of total labor income, while the bottom

3 From now on every time we refer to income distribution it is to be understood that it corresponds to urban
areas only.



quintile received 6% (see Panel A). These facts indicate that the share of the top quintile
is 9 times larger than that of the bottom quintile. In fact, the top quintile’s share has
increased steadily during the 1990s.

Panel B shows the same variables calculated with non-labor income only. Clearly,
in this case concentration of income is much higher. In 1996, only 2.7% of non-labor
income was received by the bottom decile, while 60% went to the top 20% of the.
population.

Lastly, Panel C of Figure 6 depicts income shares based on the total household
income in per capita terms®. Since the average size of low-income households is
relatively larger, income distribution is more skewed ﬁccording to these measures. The
top to bottom quintile ratio was 14 in 1996 (10 in 1982), a figure that is likely one of the
highest in the developing world. More worrisome is the trend observed since 1991. The
top quintile's share rose from 54.7% in 1991 to 57.8% in 1996.

Several studies have aimed to explain the recent deterioration in urban income
distribution in Colombia. In particular, Nufiez and Sanchez (1996) show that until the end-
of the eighties a.reduction in the relative wages of skilled workers. due.to a decrease in
their relative demand had induced an improvement in income distribution. Yet, since
then the process reversed as the relative demand for skilled employment increased with
the consistent increase in relative wages. This way, labor income concentration increased
substantially.

Cardenas and Vélez (1996) argue that wage dispersion between skilled and

unskilled workers resulted from a considerable reduction in capital prices, which allowed

% The sum of total income (labor and non-labor) of the household divided by the number of individuals in the
household.
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significant increases in skill complementary investment. Nevertheless, the authors argue
that income distribution deterioration was set off by the increased social government
expenditure based on demand subsidies aimed to the poorer. The study shows that
government expenditure in education, health and chilgi care set off the negative trend of
income distribution caused by transformations of the labor market. According to some
calculations, resource reallocation through government expenditure represented a change
in the Gini coefficient” from 0.50 to 0.47 in 1994, what means~ a decrease of
approximately 7% in income concentration.

In a similar line of work, Cardenas and Bemnal (1998) show that the decrease in
the skill premium between 1976 and 1981 is related to the reduction in the relative
demand for skilled workers, and the post-1991 increase in relative wages can be
attributed to the rapid increase in their relative demand. Emphasis is made in the
importance of skill complementary technological changes as a key factor behind recent
shifts in relative demand.

Robbins (1998) shows that the chan'ge in the demand for skilled workers was
related to the strong devaluation of the mid-eighties. After thﬁt,, it was. primarily
associated with trade liberalization through the impact of reducing protection tariffs and
was partially sef off by the revaluation that took place during this period.

Spilimbergo et al. (1997) use panel data from houséhold surveys to show that
countries relatively well endowed with land and capital have a more unequal income
distribution while skill intensive countries have lower inequality. Additionally they
conclude that trade openness reduces inequality in capital-abundant countries but

increases it in skill-abundant ones.
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Bernal et al. (1996) state a strong relationship between macroeconomic
performance and urban income distribution in Colombia. Their results indicate that
unemployment and inflation have significant regressive effects. Manufacturing output
growth is clearly progressive, as well as improved conditions in the rural areas. Currency
overvaluation is also related to income concentration. For these reasons, they argue that.
the recent combination of high unemployment, an overvalued currency, and low overall
economic growth have resulted in greater inequality.

In a recent paper, Ocampo et al. (1998) conclude that the recent deterioration in
income distribution resulted from three sources: (1) a strong bias in favor of skilled
workers related to the trade liberalization, the increase in investment rates and the
increase in government consumption expenditure; (2) an overall reduction in labor
demand due to the liberalization process, high investment rates and increases in non-labor
costs; and (3) a considerable increase in non-labor urban income possibly associated with
the expansion of aggregate demand during these years.

At this point, it is important to describe briefly the evolution of income
distribution in‘the rural areas. A couple of studies have recently showed information
about rural labor and total income distribution’. Panel A of Figure 7 depicts the evolution
of the Gini coefficient and the Theil index based on total per-capita household income in
rural areas as calculated by Leibovich (1998). In this case the data from the Household
Surveys was adjusted to population and non-monetary earnings. Estimating a human
capital model with bias selection correction using a Heckman filter included non-
informers of income. Finally, top-coding problems were also corrected. Two main results

can be derived from this information. The first is that income concentration in rural areas
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is significantly high with an average Gini coefficient of 0.56 from 1988 to 1995. Second, |
rural income distribution has improved significantly during the last years as the Gini
coefficient decreased from 0.60 in 1988 to 0.46 in 1995. Leibovich (1998) relates this
improvement to both the changes in social-demographic variables as education, age and
the size of househelds, and the change of the labor market conditions in rural areas..

Panel B of Figure 7 shows the evolution of the Gini coefficient for urban and rural
areas as well as a national measure of income distribution as calculated by Ocampo et al.
(1998). This data was also corrected for top-coding problems in the Household Surveys.
This information indicates that while urban income distribution deteriorated considerably
from 1988 to 1995 as the Gini coefficient increased from 0.48 in 1991 to 0.53 in 1995,
rural income distribution improved during the same period® as the Gini coefficient
decreased from 0.56 in 1991 to 0.44 in 1995. In sum, the national income distribution
remained practically unchanged during this period with an average Gini coefficient of
0.53.

In the following sections of this study we intend to explain the recent increase of

.urban income concentration in Colombia. In particular, we are interested in
understanding the relation between the structural reforms and the evolution of income

distribution in the main cities during the 90s.

4. Distribution Decomposition Analysis

In order to describe the data we performed some static decompositions of

inequality in Colombia. The goal is to separate total inequality into a component of

7 See Ocampo et al. (1998) and Leibovich (1998).
% In accordance with findings of Leibovich (1998).
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inequality between some arbitrarily chosen groups, and the remaining within-group
inequality. The individuals were groﬁped according to age, gender, educational
attainment, geographical location, occupation and sector. In the case of household income
these partitions can be made according to the characteristics of the household head.

In order to perform these decompositions we used the Theil index, which is a
particular case of the generalized entropy. class of measures. In this case we adjusted the
data by including the average income obtained by the estimation of a human- capital
model to non-informers®’. The partition of the overall distribution by individual attribute

was carried for level of education. In particular, we calculated:

k i k

Diw, i/ q,
T,=%4q E In +qun*—~ (D
= k_;':l 4 Piu/Pi ' Py

where g, is group’s & share in total income (groups were defined according to the cited

characteristics), g, is the share of individual j in group &, p; is the share of group £ in
total population and p,, is the share of individual j in group k. The first term on the right

hand side is the Theil index within groups (7}, ) and the second term is the Theil index:

between groups (7, ). The ratio R, = I measures the share of inequality that can be
"

explained with the attribute that defines the groups’ partition'®.
Table 1 shows the Theil index decomposition when groups are defined according
to the educational attainment of individuals. Dispersion is explained both by differences

between groups and differences within each of the groups, as both Theil indexes between

® Additionally we incorporated a random error with mean equal to zero and variance similar to the sample's in
order to avoid the lower variance bias.
1% See Cowell and Jenkins (1995) for a formal derivation of all Generalized Entropy measures,
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and within-groups are significantly high. The measure R at the bottom of the table
shows that educational differences have explained on average 29% of labor income and
total household income inequality while have accounted on average for 18% of non-labor
income dispersion. Additionally one can observe that the explicative power of education
has increased over time. While in 1988, 27% of labor income inequality could be
explained by differences in education, in 1996 this percentage. increased to 36%.
Interestingly enough, when adding up the within and between inequality of the 16 or
more years of education group we obtain 70% of labor income total Theil index in 1988
and 92% in 1996. This means, high dispersion within individuals with 16 years or more
of education and sharp differences between wages of this group and the other groups by
educational attainment explain most of income inequality due to educational gaps. In the
case of non-labor income, differences within and between this same group account for
42% of total Theil index in 1988 and 80% in 1996. Finally, for total household income
per capita this measure represented 63% of total Theil index in 1988 and increased to
84% in 1996.

Table 2 shows the decomposition results when groups are formed according to the
age of individuals or the household head. As for the high within-groups Theil and
considerably small between-groups Theil one can infer that most of inequality is
explained by differen(-:es in age between groups while there does not seem to be a great
difference within individuals of the same group. Additionally the Rz measure indicates
that on average 7.9% of labor income inequality can be explained by differences in age
among groups. These differences account only for 5.2% of non-labor income dispersion,

and only for 1.4% of total household income per capita inequality. The group of
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individuals between 41 and 50 years of age shows the greatest diépersion within
individuals and the highest dispersion of labor and non-labor income with respect to the
rest of the groups. This indicates that wages of individuals in this group are higher than
those of younger or older individuals, which is consistent with the fact that this stage
corresponds to the changing point of the life cycle. Nevertheless, adding up within and
between dispersion of the 41 to 50 years old group we obtain only a 34% on average of
the total Theil index meaning that differences within and between other age groups are
also important in explaining labor and non-labor income inequality.

Similarly, Table 3 presents the results of the exercise when dividing population
according to the region. In this case, we have information for the 7 main cities of
Colombia: Barranquilla, Bucaramanga, Bogota, Manizales, Medellin, Cali and Pasto.
The results clearly show tha'; there is not a strong difference between cities (the between-
groups Theil index is only 0.009) while most of income dispersion is explained by sharp
differences within each of the cities, being Bogota the one with higher concentration.
Differences determined by city account for only a 2% of labor income inequality in 1996,
2.5% of non-labor income dispersion and 2.1% of total household income inequality.

Table 4 shows the results of decomposition by gender. Clearly, almost all
inequality due to differences in gender is explained by sharp dispersion within the male
group. That means that income is distributed more homogeneously among women. In
fact the within and between-group dispersion of the male group accounts for the 95% of
total Theil index. Additionally, differences by gender explain 4.2% of labor income

inequality in 1988 but this percentage decreased to 3.5% in 1996. On the other hand,
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differences by gender explained 4.5% of non-labor income inequality in 1996 while
differences by gender did not explain total household income dispersion.

The decomposttion of the Theil index by occupatton is shown in Table 5. The
results indicate that most of the dispersion by occupation is explained by differences
within-groups (the within-groups Theil is 0.38 while the between-groups Theil.is only
0.07) rather than by differences between them. In particular, non-production and self-
employed workers show the highest within- dispersion indicating- sharp differences
between members of these groups. On the other hand, the employers group shows higher
inequality with respect to the other groups indicating they receive the highest wages. The
group of non-production workers is relatively well differentiated from the other groups as
well, given 1t éhows a considerably high between-groups Theil index. Overall,
differences in occupation have accounted on average for 15% of labor income inequality
during this period.

Finally, Table 6 shows the Theil decomposition by sector. Again, almost all
income distribution differences by sector can be explained by within-group dispersions.
rather than by high differences between economic activities: In this case the retail sector.
exhibits the higher within-group dispersion probably due to the high heterogeneity of
employment that characterizes this activity. On the other hand, the financial services
sector is well differentiated from the other sectors as shown by the high between-groups
Theil index. This fact indicates that workers in this activity receive higher wages.
Sectorial differences accounted for 3% of labor income inequality in 1988 and this

percentage increased to 5% in 1996.
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Overall, differences in education, age, region, gender, occupation and economic
activity accounted for 60% of labor income dispersion in 1988 and 70% in 1996. This
means that almost a 30% of income inequality has to be explained by other factors
different from characteristics of the individuals at the microeconomic level. In this sense,
Bernal et al. (1997) explore the relation between macroeconomic . variables and income
distribution, finding that inflation, unemployment, currency overvaluation and growth in

the non-traded sectors raise income concentration.

5. Changes in Income Distribution and Structural Reforms

The recent evolution of income distribution in Colombia has been linked to the
effects of structural reform. Between 1990 and 1994 the éountry adopted a
comprehensive package of structural reforms. Average tariffs and non-tariff restrictions
were lowered to 7.5% in 1992 from 40% in 1988 (see Figure 7) and free-trade
agrecments were signed with the Andean Pact countries, Mexico and Chile. Consistently
imports increased significantly from 15% of GDP in 1990 to 35% in 1996 (see Panel B in
Figure 8). The 1991 constitutional reform' granted independence to-the' central bank.
Also, controls on foreign exchange transactions and foreign direct investment were
eliminated, and a fully funded private pension system was introduced. Most publicly
owned financial institutions and large public utilities have been privatized.

As a result of the market-oriented reforms investment increased from 15% of
GDP during the late 1980s to an averagé of 18% after reforms as can be seen in Figure 9,
mostly due to larger long-term foreign capital inflows, which doubled to nearly 5% of

GDP per year. Investment in infrastructure is now 5% of GDP, nearly three times more
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its pre-reform level. Moreover, annual imports of capital goods increased from an
average of US$1.2 billion (in constant 1996 dollars) between 1985 and 1991, to US$5
billion after the reforms'.

At the same time, human capital' supply has increased significantly since 1991
while unskilled labor has slightly decreased as shown in Panel A in Figure 10. Evidently,
relative employment (skilled / unskilled) has increased during this period. Relative labor
demand has shifted in favor of skilled workers causing an increase in overall wage
differentials since 1991 (see Panel B in Figure 10). As can be seen in Figure 11, wages of
college graduates (16 or more years of schooling) relative to high school graduates (11
years of schooling) increased by 21% between 1991 and 1995. A similar result is
obtained when earnings of college graduates are compared with those of workers with
partial secondary or tertiary education. This increase in wage inequality contrasts with the
rapid decline in educational wage differentials observed during the 1970s and early
1980s.

We now present an exercise to analyze the relationship between structural.
adjustment and income inequality. We first use quarterly data since 1980" and then use.
annual data from 1977 to 1996 due to the fact that some variables are not available at the
quarterly frequency. Table 7 presents the first regressions that link income distribution
measured by the Gini coefficient ar_1ci private investment as percentage of GDP, public

expenditure as percentage of GDP, real exchange rate, capital inflows and exports as

" This increase in capital formation is consistent with the view that economic growth is higher on average in
relatively more open economies (e.g., Edwards (1993), Sachs and Warner (1995) and Sala-i-Martin (1997)).

2 Human capital is measured by the weighted sum of educated labor (16 years of schooling or more), where the
weights are by relative wages.

" Quarterly public expenditure is available only since 1980.
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percentage of GDP. This same equation is estimated for both labor income inequality
and total household income per capita inequality.

The results indicate that private investment as percentage of GDP is related to
increases in income inequality. In fact, an increase of one-percentage point in the private
investment to GDP ratio increases the Gini coefficient (measured.by total household
income per capita) by 0.21 percentage points. This result is related to the effects of skill
cbmplementary investment on wage differentials, as we will show in the next section.

Public expenditure as percentage of GDP is also related with increases in the Gini
coefficient. This result coincides with findings in Ocampo et al. (1998) that explain this
is probably due to the fact that labor demand by the public sector is biased towards high
skill levels. Nevertheless, public consumption might have a progressive effect on income
distribution in the long run if it is destined to human capital investment.

From the results presented in Table 7 one can also infer that growth in exports as
percentage in GDP leads to an increase in the Gini coefficient. This result might be
showing that exports are not unskilled iabor‘ intensive as one would think, but on the
- contrary are physicz;l or human capital intensive and thus have widened. wage:
inequality'*. In fact, the composition of Colombian exports can be described as unskilled
intensive when exporting to the developed countries, but physical and human capital
intensive when speaking about intra-regional trade. Additionally, the results presented in
Table 7 indicate a clearly progressive effect of a real dep-reciation of the currency'’.
Finally, capital inflows exhibit a regressive but quite small effect on income distribution.

Capital inflows have allowed skill complementary investment which is in turn one of the

1 Robbins (1995) found the same result for the cases of Costa Rica, Chile and Argentina.
' This result coincides with Bernal et al. (1997).
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main feasons for the increase in the wage gap, and thus, of the increase in income
inequality.

Very similar results are obtained when using the Gini coefficient measured by
total labor income. In conclusion, the increases in private investment, public expenditure,
exports, capital inflows and currency ovm?rvaluation have resulted in greater inequality in.
Colombia..

Table 8 shows a similar exercise using annual data from 1976 to 1996. These
results indicate that the reduction in tariff and non-tariff restrictions'® have been related to
increases in the Gini coefficient measured by both .labor income and total household
incorﬁe. Based on this measure, one can conclude that trade opening has resulted in
greater inequality. The channel of this effect is twofold. First, it might be showing that
physical and human capital intensive exports are very important in the Colombian trade
composition. Second, the skill complementary investment allowed by the tariff reduction
generated a substitution of unskilled for skilled employment that significantly increased
wage inequality.

Again, the increase in public expenditure from an-average 11% of GDP between-
1977 and 1990 to 15% betweern 1991 and 1996 was related to increases in the Gini
coefficient. Additionally, growth in GDP has a regressive effect. This result coincides
with Ocampo et al. (1998). According to these authors this result might be due to the
effect of growth on non-labor income. As shown in section 3, non-labor income 1s highly

concentrated.

'® This variable measures the average tariff and the equivalent of non-tariff restrictions. It was calculated by
Ocarnpo (1994). )
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Just as in the exercise presented before, deterioration in income distribution is
related to currency overvaluation. Finally, the inflation rate has a regressive effect on
income distribution as shown 1n Table 8. This evidence éuggests that the inflation tax is
regressive in Colombia, possibly due to the fact that the earnings of the poor are less
indexed than for other income groups. Also, groups at the higher end of the income
distribution scale can protect themselves against inflation acquiring real assets, a
possibility that is less feasible for the poor. Both of these results coincide with Bernal et
al. (1997) who analyze in detail the relation between macroeconomic performance and
inequality in Colombia.

In this section we have seen how income concentration has been closely related to
the recent increase in wage differentials between skilled and unskilled workers. In the
next section we analyze this stylized fact in detail in order to get a better understanding of

the evolution of income distribution since 1991 in Colombia.

6. Evolution of Wage Differentials in Colombia

Figure 12 shows the evolution of relative- wages and relative employment for the:
more educated workers (12 years of schooling relative to the rest). The figure depicts
these variables for total urban economy and seven sectors: (1) Manufacturing, (2)
Electricity and gas, (3) Construétion, (4) Retail, restaurants and hotels, (5) Transportation
and commumnications; (6) Financial services and (7) Personal and governmental services.
Overall trends indicate a éteady increase in relative employment, while relative wages

decreased until the mid-1980s and have increased thereafter (especially after 1992).
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In particular, the share of those workers with less than a high school degree
declined significantly between 1976 and 1996, while the share of high school graduates
has increased nearly three-fold from 9% of the employed population in 1976 to 25% in
1996. The share of college graduates has also gone up from 5% in 1976 to 11% in 1996.
Nevertheless, sectorial data show that sharp changes in relative employment and relative
wages have taken place in tranqurtation, financial services and personal and government
services. Which means that much of the recent increase in wage differentials is related to
changes occurring in the nontraded sector of the economy.

At the same time, relative supply of skilled employment has increased steadily
since 1976 as can be .seen in Figure 13. In fact, quarterly gross enrollment rates in
primary, secondary, and tertiary education showed great progress. Enrollment rates in all
educational levels have increased significantly after the reforms. Indeed, the average
schooling for the urban population increased by more than 3 years in two decades, more
than what was observed in other Latin American countries. Despite this fact, relative
wages have experienced significant increases since 1991, which means that the increase
in the relative demand. for. skilled labor- outpaced the increase. in. relative supply.
Therefore, cﬁa.nges in relative demand must have played an important role in the

explanation of changes of education wage differentials.

6.1. Changes in Relative Supply of and Demand for Skills
To analyze this hypothesis we use a two-factor framework following Autor et al.
(1997) that assumes an inelastic short-run relative supply function and a downward

sloping relative demand function. This methodology uses a simple CES technology with
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two factors, skilled and unskilled labor, to draw inferences about the rate of growth in
relative demand for and supply of skilled workers, based on information on relative wage
bill and changes in relative wages. If we assume that the economy operates on the labor

demand curve, the following relationship must hold:

w"f = 1 — x.\‘f

08"/, )= V7| .~ loa"s/ )] o
where (xy/x.) is the relative supply of skiiled (s) to unskilled (v) employment in year ¢,
(wy/wy,) telative wages, o is the aggregate elasticity of substitution between skilled and

unskilled workers and D, indexes the log relative demand shifts for skilled workers.

Solving for D, and rearranging terms:

D, =log(" s/, Y+ (o -Dlog(*7/, ) @)

We estimated changes in log relative demand for skilled workers based on equation (3)
using data from the Household Surveys. The results are presented in Table 9. This
exercise assumes that workers with less than 12. years of schooling are unskilled,.and
workers with 12.or more years of schooling are skilled. There iIS‘ little evidence on the
elasticity of substitution between more educated and less educated workers in Colombia.
Cérdenas and Bernal (1998) estimate this elasticity using sectorially disaggregated data
from the household surveys. Their measurement ranges from 0.5 to 2.0, depending on
the sector.

The table summarizes the results presenting five year average changes in relative
wage bills and relative wages from 1976 to 1996. The log relaﬁve supply change is given
by the log relative wage bill change minus the log relative wage change and is shown in

Panel A. Annual growth rates were 1.31% between 1981 and 1986, and 1.24% from
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1986 to 1991. The rate of growth in the relative supply of skilled workers has
decelerated during the 1990s.

On the other hand, panel B shows the implied growth of the relative demand for
skilled workers for different values of . Relative demand for.skilled workers declined
from 1976 to 1981. It then increased significantly between 1981 and 1986, and theﬁ
stabilized until 1991. Then, the sharp increase in relative wages between 1991 and 1996
can be related to the deceleration of the rate of growth in relative supply and the

acceleration of relative demand growth,

6.2. Empirical Evidence to Explain Changes in Relative Demand

Trade and technology have been the main explanations of shifts in relative
demands in favor of more-educated workers. The relative importance of trade and
technology as a cause of growing income inequality is a matter of dispute. According to
the evidence for industrial countries”, it is probably safe to conclude, along the lines of
Freeman (1995) and Richardson (1995), that trade matters but that.it is no.t the only force
at play, and likely not the most important one.

The argument that observed changes in intrasectoral skill intensities are due to
new technology has been supported by various empirical studies surveyed in Mishel and
Bernstein (1994). International evidence has shown that industries with more pervasive
computer usage show greater increases in skill intensity. In practice, it is very difficult to
separate trade from technology as a cause of growing income inequality. Generally,

employers are forced by foreign competition to adopt new technologies that save

17 See among other, Wood (1994 and 1995), Borjas and Ramey (1994), Lawrence and Slughter (1993), Sachs
and Shatz (1994) and Berman, Bound and Griliches (1992),
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unskilled labor. For this reason, it is probably safe to include both factors as possible
explanations of recent changes in wage differentials.

In this section we estimated a model of the determinants of relative wages using a
panel of 93 manufacturing sectors for the period between 1978 and 1994. In particular,

we estimated:
a),-,=ao+6¥k,-,+ﬁvﬂ+)’T,—,+g,;,, (C))

where i denotes sectors and # the year, o is the log of the relative wage, k is a measure of
skill biased technological progress, y is production, and t is the nominal tariff. In turn, the

error term can be decomposed into:
gi[=fj+5,t+ﬂ_ﬂ-; (5)

where f; is the sector-specific component, &, is the time-specific component, and x4 is an
1.i.d. error; f; captures the unobserved characteristiés that are specific to each sector which
are time invariant and &, captures the shocks that are common to all sectors at each point
in time. OLS can be used if the intercept aﬁd the error g;; are common to-all sectors. If the
intercept is sector-specific it is necessary to introduce the term f; in the equation. In this
case it is necessary to use fixed effects by adding a dummy variable for each sector.

Table 10 shows the basic results of an equation that includes overall net
investment, invesiment in machinery and equipment, investment in administration
equipment, production, and nominal protection as regressors. The null hypothesis of
common intercepts can be rejected a high levels of confidence so fixed effects are used'®.

The results are straightforward and indicate that investment (as a percentage of
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production) increases relative wages of nonproduction workers. The reason is that new
technologies are embodied in capital goods that are skill complementary. Thus,
investment raises the relative demand for more-educated workers and increases their
relative wages. The effect is quantitatively larger for investment in administrative
equipment, which includes.computers. In fact, a one-percentage point increase in this
type of investment (as a share of total production) increases relative wages by 18%.

The elasticity of relative wages with respect to production is positive and
statistically significant. This means that when production increases, the demand for
skilled labor increases more than proportionally. Nominal protection is negatively and
significantly correlated with wage differentials®. Relatively more protected sectors have
lower relative wages. Finally, the dummy variable for the post-reform period indicates
that, on average, relative wages have been 14% higher since 1992 as a result of other
factors excluded in the regression®’.

Finally, Table 11 presents the results of time series regressions that include
overall net investment, production and government expenditure as possible determinants
of relative wages, based on the Household Surveys quarterly data. The regressions
suggest that relative wages are cduntercyclical in the manufacturing sector. For the other
sectors, relative wages do not seem to be related to output. As shown before, urban
relative wages increase with urban physical capital formation*. In fact, a 10 percentage
point increase in inv¢stment results in a 1.5% increase in relative wages. The elasticity of

relative wages with respect to government expenditures is also positive and of similar

1% See Judge et al. (1988), p. 475.
¥ Nevertheless, protection is not significant when the effective tariff is used instead of the nominal as shown in
Equation 4 in Table 5.
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magnitude. This confirms the results of section 5 that evidence the fact that government
expenditures are concentrated on personnel, which in turn is biased toward relatively
more educated workers. For this reason, fiscal expansions are related to greater wage
inequality.

In sum, these results indicate that the decrease in the skill premium between 1976
and 1981 was related. to the reduction in the relative demand for skilled workers, while -
the increase in relative wages during the 90s can be attributed to the rapid increase in
their relative demand. Additionally, skill complementary technological change has been

a key factor behind changes in the relative demand.

6. Conclusions.

This paper has analyzed the changes in the distribution of fncome in Colombia since 1976
using data for urban economy (seven largest metropolitan areas) and for the
manufacturing sector. Evidence is-shown that the structural reforms that took place in the
early 1990s have been related to higher income concentration in Colombia, where: levels
of inequality were already impressively high. The results- suggest that both trade
liberalization and skill complementary techﬁological change have a positive impact on
skill premiums.

Three exercises were done in order to examine the compeosition and determinants
of income inequality. In first place, the decomposition of changes in income
concentration over time'between and within various groups of interest was analyzed, in

particular, groups defined by education, age, region, gender, occupation and sector.

20 Other variables such as exports as percent of production and real exchange rate were used in the regressions
but did not turn out significant.
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Interestingly, the results indicate that differences in education explain a significant
portion of the changes in income distribution in Colombia. Differences in occupation
have also accounted for an important part of income inequality.

Second, as factors different from characteristics of the individuals at the
microeconomic level explained almost a 30% of income inequality, an econometric
exercise was carried out to analyze the relationship between structural adjustment and
income inequality. The results show that increases in private investment, public
expenditure, exports, capital inflows and currency overvaluation have resulted in greater
inequality. The reductions in tariff and non-tariff restrictions have been related to
increases in the Gini coefficient. As well, the inflation rate showed a regressive effect on
income distribution. This evidence suggests that the inflation tax is regressive in
Colombia, possibly due to the fact that the earnings of the poor are less indexed than for
other income groups. Also, groups at the higher end of the income distribution scale can
protect themselves against inflation acquiring real assets, a possibility that is less feasible
for the poor:

Finally, in order to get a better understanding of primary income distribution the
recent evolution of wage differentials was analyzed by decomposing the relative demand
for and sﬁpply of skills. Additionally some econometric exercises on the determinants of
wage differentials were done. The evidence presented indicates that wage dispersion has
increased since the early 1990s. The results indicate that changes in relative demand have
been larger than changes in relative supply during the 1990s. Wages of more-educated

workers rose in relation to all other educational categories. In the manufacturing sector,

2! This variable is not available at the sectoral level.
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wages. of nonproduction or white-collar workers increased in relation to production or
blue-collar workers.

In turn, the evidence presented suggests that skill complementary technological
change has been a key force behind the recent increase in the relative demand for more-
educated workers. Much of the change in skill intensity has taken place within specific
industries, rather than involving large reallocations between sectors. Trade reform has not
resulted in a greater expansion of skill intensive sectors relative to unskilled intensive
sectors. Quite the contrary, trade liberalization and other reforms that lowered the user
cost of capital and relaxed liquidity éonstraints, facilitated investment in skill
complementary technologies within all sectors of production. Further evidence in this
direction is provided by the fact that the largest increases in the relative earnings of the
more educated workers took place in the non-traded sectors. The results suggest that both
trade liberalization and skill complementary technological change have a positive impact

on skill premiums.
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Table 1

Education
Labor Income Non-labor income Total household income per capita
1993 1996 1988 1993 1996 1988 1993 1996
T 0:43 0:5221HERL0 745 Fo98 0%, 025 201582 15965 50625
Within-groups theil 0.317 0.399 0.291 (.498 0572 - 0.811 0.418 0.429 0.416
0 years 0.027 0.004 0.001 0.007 0.010 0.007 0.042 0.005 0.003
1-4 years 0.020 0.030 0.017 0.029 0.071 0.027 0.025  0.029 0.020
5years 0.032 0.042 0.027 0.066 0.081 0.065 0.046 0.054 0.039
6-10 years 0.061 0.077 0.043 0.132 0.115 0.117 0.082 0.083 0.071
11 years 0.062 0.084 0.071 0.113 0.094 0.094 0.082 0.082 0.068
12-15 years 0.038 0.043 0.030 0.050 0.067 0.048 0.035 0.040 0.040
16 years or more 0.076 0.118 0.102 0.103 0.134 0.453 0.107 0.135 0.175
Between-groups theil 0.115 0.123 0.167 0.101 0.106 0.214 0.164 0.167 0.209
0 years -0.006 -0.009 -0.007 -0.018 -0.019 -0.020 -0.008 -0.011 -0.010
1-4 years -0.045 -0.033 -0.032 -0.057 -0.046 -0.052 -0.062 -0.047 -0.047
5 years -0.047 -0.048 -0.050 -0.053 -0.042 -0.060 -0.067 -0.064 -0.067
16-10 years -0.052 -0.057 -0.069 -0.013 -0.047 -0.050 -0.048 -0.061 -0.069
11 years 0.003 -0.009 -0.020 0.053 0.033 0.012 0.037 0.013 0.003
12-15 years 0.038 0.023 0.022 0.030 0.028 0.015 0.048 0.036 0.044
16 years or more 0.227 0.255 0.323 0.153 0.199 0.369 0.264 0.300 0.355
Between-groups / Theil 26.7% 23.5% 36.5% 16.9% 15.7% 20.9% 281% 28.0% 33.5%
Table 2
Age
Labor income Non-labor income Total household income per capita
1988 1993 1996 1988 1993 1996 1988 1993 1996
+0:4328:=20152 45T EER0:599 05001671 51|55 0582 0.59/ 625 5
0394 0487 0420 0582 0636  0.956 0.574 0.589 0.616
12-17 years 0.002 0.004 0.002 0.005 £.009 0.006 0.000 0.000 0.000
18-25 0.033 0.041 0.025 0.052 0.022 0.072 0.025 0.023 0.015
26-30 0.048 0.061 0.050 0.047 0.048 0.450 0.073 0.070 0.146
31-35 0.062 0.078 0.074 0.066 0.058 0.024 0.076° 0.088 0.069
36-40 0.064 0.104 0.071 0.067 0.081 0.034 0.095 0.114 0.077
41-50 0.102 0.118 0.103 0.104 0.133 0.105 0117 0.134 0.132
51-60 0.047 0.053 0.069 0.088 0117 0.091 0.090 0.084 0.099
> 60 0.035 0.027 0.026 0.153 0.167 0.174 0.098 0.077 0.078
Between-groups theil 0.038 0.035 0.037 0.017 0.041 0.068 0.008 0.007 0.010
12-17 years -0.12 -0.013 -0.010 -0.010 -0.019 -0.017 0.000 0.000 0.000
18-25 -0.071 -0.059 -0.061 -0.032 -0.034 -0.030 -0.013 -0.015 -0.019
26-30 -0.015 -0.018 -0.020 -0.005 -0.002 0.1 -0.016 -0.014 -0.003
31-35 0.020 0.010 0.019 0.003 -0.001 -0.014 -0.009 -0.014 -0.012
36-40 0.029 0.039 0.024 0.010 0.015 -0.011 -0.006 0.003 -0.012
41-50 0.057 0.055 0.049 0.024 0.035 0.017 -0.003 0.004 0.004
51-60 0.019 0.017 0.033 0.006 0.035 0.018 0.014 0.018 0.033
> 60 0.011 0.004 0.003 0.021 0.013 0.005 0.040 0.024 0.019
Between-groups / Theil 8.9% 6.7% 8.1% 2.9% 6.1% 6.7% 1.4% 1.1% 1.5%




Table 3

Region
Labor income Non-labor income Total household income per capita
1988 1993 1996 1988 1993 1996 1988 1993 1996

THEIL 20143252 2015225 0:4578- 15 01599 : 1302557 15 0:582:::40.596; 06252 |
Within-groups theil 0.429 0.516 0.448 0.590- 0.670 0.999 0.570 0.585 0.612
Barranquilla 0.038 0.044 0.034 0.020 0.075 0.040 0.033 0.044 0.033
Bucaramanga 0.024 0.028 0.025 0.025 0.022 0.034 0.024 0.021 0.027
Bogota - 0.208 0.235 0.264 0.335 0.247 0.268 0.309 0.286 0.287
Manizales 0.008 0.014 0.008 0.019 0.044 0.029 0.013 0.018 0.013
Medellin 0.087 0.098 0.064 0.077 0.156 0.584 0.086 0.100 0.194
Cafi 0.056 0.093 0.046 0.093 0.116 0.035 0.086 0.112 0.051
Pasto 0.007 0.005 0.008 0.021 0.010 0.009 0.008 0.005 0.009
Between-groups theil 0.004 0.006. 0.009 0.009 0.008 0.026 0.012 0.010 0.013
Barranquilla -0.009° -0.016 -0.008 -0.014. -0.008 -0.016 | -0.023 -0.023 -0.019
Bucaramanga -0.004 -0.008 -0.009 -0.014 0015 -0.019 -0.006 -0.009 -0.007
Bogota 0.033 0.029 0.070 0.058 0.004 0.009 0.069 0.033. 0.077
Manizales -0.005 -0.002 -0.005 -0.008 0.002 -0.005 -0.006 -0.001 -0.005
Medellin 0.000 -0.006 -0.019 -0.009 0.023 0.092 -0.013 -0.008 -0.003
Cali -0.007 0.014 -0.016 -0.002 0.011 -0.028 -0.003 0.026 -0.025
Pasto -0.005 -0.006 -0.005 -0.001 -0.010 -0.008 -0.006 -0.006 -0.005
Between-groups / Theil 0.8% 1.1% 2.0% 1.6% 1.2% 2.5% 2.1% 1.8% 21%

Table 4

Gender

Lahor income Non-labor income Total household income per capita

1988 1983 1996 1988 1993 1996 1988 1983 1896 |
. 25022 ST B 500 01618 25 | R0 587 (R0 59RO 62 |
Within-groups: theil 0.414 0.505 0.441 0.592 0.666 0.979 0.580 0.585 0.625 |

Male 0.316. 0.357 0.318 0.315 0.355 0.761 0.434 0.483 0.507
Female 0.098 0.148 0.123 0277 0.311 0.218 0.146 0.113 0.118
Between-groups: theil 0.018 0.016 0.016 0.007 0.012 0.046 0.002 0.000 0.000
Male 0.098 0.094 0.093 0.064 0.084 0.174 -0.026 -0.002 0.005
Female -0.080 -0.078 -0.077 -0.057 -0.072 -0.128 0.028 0.002 -0.005

Between-groups { Theil 4.2% 3.1% 3.5% 1.2% 1.8% 4.5% 0.3% 0.0% 0.0%




Table 5
Occupation

Labor income

TH

1993

i
ithin-groups theil .

Production employment 0.026 0.044 0.024
Non-production employment 0.138 0.178 0.181
Domestic employment 0.003 0.004 0.002
Self-employed 0.137 0.143 0.134
Employers 0.059 0.077 0.047
Between-groups theil 0.069 0.074 0.070
Production employment -0.081 -0.062 -0.066
Non-production employment 0.040 0.027 0.046
Domestic employment -0.023 -0.018 -0.015
Self-employed -0.013 -0.003 -0.014
Employers 0.126 0.131 0.119
Between-groups / Theil 15.9% 14.3% 15.3%

Table 6
Sector

Labor income

1893 1896

[TREIZE e 0H325 w0522 = 05T
Within-groups theil 0.419 - 0.505 0.437
Agriculture 0.013 0.011 0.013
Mining 0.004 0.004 0.003
Manufacturing 0.076 0.082 0.071
Electricity, gas and water 0.002 0.003 0.002
Canstruction 0.029 0.042 0.021
Retail 0.120 0.119 0.108
Transportation and communications 0.019 0.035 0.036
Financial Services 0.049 0.068 0.066
Personal and government services 0.107 0.141 0.117
Non-informers 0.000 0.001 0.001
Between-groups theil 0.013 0.017 0.021
Agriculture 0.007 0.004 0.009
Mining 0.004 0.006 0.008
Manufacturing -0.025 -0.031 -0.036
Electricity, gas and water 0.002 0.003 0.002
Construction -0.003 -0.001 -0.008
Retail -0.007 -0.018 -0.021
Transportation and communications 0.008 0.013 0.014
Financial Services 0.044 0.050 0.057
Personal and government services -0.018 -0.009 -0.003
Non-informers 0.000 0.000 0.000
Between-groups / Theil 3.1% 3.3% 4.7%




Table 7

Income Inequality and Structural Adjustment
1980:01 - 1996:04

Eq. (1) Eq. (2)

Dependent variable-> ini Coefficie ini Coefficient
sehold Inc  abor Income

Constant 0.4529 - 0.3749
(22.95) * {13.69) ***

Private Investment / GDP 0.211 0.3770
(2.47) " (3.24)
Public Expenditure / GDP 0.2598 0.2500
{4.29) * (3.67) ™
Exports / GDP 0.096 0.1507
(170 (2.23) *
Real Exchange Rate 0.0514 0.0472
(-2.63) * -1.72*
Capital Inflows 0.6037 0.0044
(2.25) * (1.92) **
R? 0.6907 0.7634
DwW 1.80 1.88
Number of cbservations 48 48

Method of estimation OoLS AR1




Table 8

Income Inequality and Structural Adjustment

1976 - 1996
Eq. {1} Eq. (2)
Dependent variable-> Gini Ceefficient  Gini Coeflicient

Household Incc_ome Labor [ncome

Constant 0.4411 0.4167
{16.10} * (14.12) =~

Tariff and non-tariff restrictions -0.0530 -0.0929
(-2.33) * (-3.79) ***

Public Expenditure / GDP 0.4050 0.2854

23 {1.51)

Growth in GDP 0.7598 0.9131
(5.73) * (6.39) ™

Real Exchange Rate -0.1117 -0.1279
{-4.88) * (-5.19) ***

Inflation 0.3014 0.3468
(4.71} * (5.04) =

R2 0.7584 0.8264

DW 1.72 1.89

Number of observations 20 20

Estimated by OLS




Table 9

Skilled and unskilled workers wage-bill shares, supply and demand shifts

1976-1996

A. Changes in relative wages, wage bill and supply for more educated workers

(100*annual log changes)

Relative Relative Relative
wage wage bill supply change
1976 - 1981 -1.67 -0.79 0.88
1981 - 1986 -0.52 1.82 1.31
1986 - 1991 -0.51 0.72 1.24
1991 - 1986 0.89 1.61 0.72

B. Implied relative demand shifts favoring more educated workers

o=05 ag=1 o=156 o=2
1976 - 1981 0.04 -0.79 -1.62 -2.46
1981 - 1986 157 1.82 2.08 2.33
1986 - 1991 0.98 0.72 0.46 0.21
1991 - 1996 1.16 1.61 2.05 2.50

Source: National Household Survey and own calculations




Table 10

Industrial Panel Estimations (Levels)

1978-1994
Eq. {1) Eq. (2) Eq. (3) Eq. (4)
Dependent variable-> Log{Relative wages}
Constant.
Dummy 92-94 0.1400 0.1402. 0.1387 {0.17)
(9.73) ***  (9.74) ** (9.62) *°  (13.47) =
Total net investment* 0.0068
(1 -96) *E
Investment in machinery and equipment” 0.0080
(1.85).**
Investment in administration equipment * 0.1814 0.1800
(2.14) ** (2.11) =
Log (Production) 0.0492 0.04893 0.0508 0.0489
(5.73) * 57 * {5.80) *** (5.55) ***
Nominal tariff -0.1724 0.1724 -0.1724
(4.14)* (443) " (413
Effective tariff 6.E-10
{-0.80)
R? 0.5356 0.5355 0.5359 0.5304
F - “fixed effects” [Hy 8;= a] 12.96. 12.96 12.97 12.66
P-value (0.00) (0.00) (0.00) (0.00)
Nurmber of observaticns 1479 1479 1479 1479

* As percentage of production
Estimated by OLS

Source: Annual Manufacturing Survey (4-digit classification). Own calculations.



Table 11

Estimations - National Household Surey

1980 - 1996
Eq. (1) Eq.(2) Eq. (3) Eq. (4) Eq. (5) Eq. (6)

Dependent variable-> Log(Relative wages}

Total Total Manufac. Services Financial Retail
Constant 1.7737 2.4082 4.3812 1.1445 -0.9502 2.4745

(3.02) *** (2.72) * (3.96) =+ (1.19) (-1.00) (2.66) **
Log (GDP*} -0.1289 -0.2590 -0.3345 -0.0259 0.1678 -0.1694

(-2.38) ** (-2.18) ** (-3.08) *** {-0.26) (1.66) * 1.7}
Gross Inestment Capital Fermation / GDP 0.4522

(1.96) **
Log (Gross Investment Capital Formation*) 0.1499

{1.94) **

Log {(Government Expenditure®)
Government Expenditure / GDP 0.9068 07717 1.2450 0.4497 0.9179 0.8113

(3.12) *+* (3.37) ¥ {3.74) ™~ (2.00) = {1.50} (1.89) **
Log {Relative wages {-1)} 0.4756

(5.09) *~*
R? 0.4443 0.6501 0.4828 0.5728 0.2457 0.1440
DwW 2.39 2311 1.93 2.47 1.99 1.96
Number of observations 68 68 68 68 68 68
Estimated by oLs AR1 AR1 AR1 AR1 AR1

* constant pesos of 1875
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Figure 5

A. Gini Coefficient
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Figure 7

A. Per-Capita Income Distribution in Rural Areas
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Figure 8

A. Average tariff and non-tariff restrictions
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Figure 10

A. Factor Supplies
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Figure 11
College Premium: Log of relative wages for workers with 16 or more years of schooling
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Figure 13
Education: Enroliment Rates and Average years of Schooling
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Appendix 1
Factor Supplies

Hﬁman capital Human capital Human capital Unskilled labor Unskilled labor Unskilled labor Capital Stock

Date K (1990=100)
15+ (90=100) 12+ (90=100) 12+ (bodies) 15- {90=100) 11- (90=100) 11- {bodies) {const 1975}
1976:1 36.09 33.87 904898 31.33 34186 497,298
1976:2 35.67 35.11 937889 33.47 35.36 514,788
1976:3 35.88 35.26 941904 31.07 33.99 494,779
1976:4 37.45 36.56 976573 33.43 36,92 537,501
19771 39.77 38.44 1026756 30.33 34.24 498,410 699108.6 52.56
19772 41.96 39.20 1047238 33.43 36.32 528,647 707728.8 83.21
1977:3 41.19 39.58 1057407 35.21 38.62 562,209 718737.6 54.03
1977.4 47.60 43.19 1153649 3494 39.53 575,446 729125.0 54.81
1978:1 41.96 39.76 1062149 36.51 40.28 586,372 7348251 55.24
1978:2 29.57 2767 739273 42.44 48,72 709,238 743802.9 55.92
1978:3 4313 42.19 1126954 39.26 43.18 628,629 754909.8 56.75
1978:4 4238 42.14 1125598 39.93 42.89 624,311 764951.0 57.51
1979:1 41.79 42.04 1122881 40.46 42 64 620,736 771335.9 57.99
1979:2 49.90 4563 1218964 34.83 - 38.97 567,256 781783.3 58.77
1979:3 43.93 41.19 1100290 40.96 47.00 684,114 793953.5 59.69
- ]1979:4 52.71 48.09 1284744 40.49 45.08 §56,156 805426.0 60.55
1880:1 44 95 44,80 1196830 45,32 48.91 712,045 814284.6 61.22
1980:2 46.86 39.24 1048292 42.83 54.68 795,919 824329.9 61.97
19803 45.84 45.25 1208774 46.07 50.61 736,765 834909.1 62.77
1980:4 42.94 43.88 1172241 51.93 54.42 792,144 846733.0 63.66
1981:1 47.27 43.59 1164405 44 .85 51.80 754,004 858337.2 64.53
16812 38.46 38.33 1023816 53.29 59.07 859,827 8689757 1 65.39
1881:3 4563 44 16 1179535 50.43 53.01 771,727 881840.8 66.29
1981:4 45.89 43.38 1158306 59.69 63.78 928,380 895733.0 67.34
1982:1 54.04 51.35 1371679 55.74 58.88 857,103 908838.8 68.32
1982:2 51.14 51.21 1367984 65.42 68.44 996,233 921879.6 69.30
1982:3 49,885 47.82 1277443 66.10 658.60 993,608 934767.3 70.27
1982:4 55.14 53.53 1429900 63.80 65.71 956,548 947097.0 71.27
1983:1 52.34 51.79 1383483 66.42 68.44 996,223 960500.4 72.21
1983:2 53.53 52.88 1442531 66.41 69.73 1,015,074 974538.0 73.26
1583:3 52.77 54.68 1460695 66.72 68.38 995,366 987206.2 74,22
1983:4 59.92 58.37 1559199 65.25 69.88 1',017,213 1000465.0 75.21
1984:1 54.96 53.95 1441286 66.85 70.85 1,032,780 1012591.4 76.12
19842 56.53 56.35 1505344 67.16 71.60 1,042,252 1025876.4 77.42
1984:3 60.60 58.38 1559521 67.03 71.88 1,046,347 1038958.1 78.11
1984.4 62.44 61.93 1654417 70,71 75.64 1,101,015 1051621.0 79.06
1985:1 61.18 §2.33 1665137 71.94 74.01 1,077,284 1062702.4 79.89
1985:2 56.25 57.37 1532444 69.05 72.66 1,057,736 1075121.9 80.83
1985:3 58.83 59.40 1586655 74.04 77.45 1,127,484 1087691.4 81.77
19854 62.24 £2.54 1670606 74.05 77.44 1,127,287 1101720.0 82.82
1986:1 58.92 60.27 1609954 80.44 83.99 1,222,625 11136421 83.72
1986:2 64.08 64.74 1729450 79.67 80.65 1,173,945 11271456 84.74
1986:3 66.60 65.29 1744010 76.78 B0.98 1,178,879 1136430.4 85.43
1986:4 76.63 77.30 2064950 76.59 7i.21 1,123,911 1144834.0 86.07




Appendix 1
Factor Supplies

Human capital Human capital Human capital Unskilled labor Unskilled labor Unskilled Iabof Capital Siock

Date K (1990=100)
16+ (90=100) 12+ (90=100) 12+ (bodies)  15-{90=100)  11-(90=100)  11-(bodies) (const 1975)
19871 71.12 68.85 1839197 80.68 82.28 1,197,789 1157017 .6 86.98
1987:2 74.42 70.33 1878656 82.16 85.32 1,242,037 1170396.5 87.99
1987:3 73.40 72.18 1928079 85.15 86.50 1,259,174 1180806.2 88.77
1987:4 79.21 75.12 2006715 85.57 87.80 1,278,106 1193447.0 89.72
1988:1 80.64 . 83.28 2224608 94.07 94.94 1,381,987 1203906.9 90.51
1988:2 87.76 88.36 2360296 94.43 96.55 1,405,393 1216227.5 91.43
1988:3 86.52 87.76 2344313 96.39 96.93 1,410,973 1228936.1 92,39
1988:4 101.61 97.06 2592665 89.95 92.08 1,340,343 1240900.0 93.29
1989:1 91.04 89.15 2381414 99.32 100.10 1,457,203 1257536.5 94.54
1989:2 102.02 93.10 2486859 95.24 99.44 1,447,463 1274627.8 95.82
1989:3 107.75 104.39 2788549 95.15 96.31 1,402,016 1286825.5 96.74
1989:4 96.90 96.74 2584255 104.30 103.28 1,503,428 1297051.0 97.51
1950:1 99.27 95.57 2553049 96.68 98.17 1,429,106 1312964.2 98.71
1990:2 98.77 100.03 2672127 99.16 97.60 1,420,764 1325302.4 99.63
1990:3 99.90 102.34 2733807 99.72 100.10 1,457,111 1337505.8 100.55
1990:4 102.06 102.06 2726209 104.44 104.13 1,515,758 1344954.0 101.11
1991:1 111.35 115,12 3075151 102.36 102.40 1,490,622 1354338.4 101.82
1991:2 113.56 115.43 3083419 101.13 98.81 1,438,383 1364225.4 102.56
1991:3 102.26 109.50 2925061 108.63 106.94 1,556,739 1370583.2 103.04
1991:4 114.07 116.89 3122521 107.85 107.90 1,570,724 1377367.0 103.55
1992:1 113.68 118.36 3161870 104.74 105.08 1,529,751 1387960.7 104.34
1992:2 118.06 121.32 3240816 104.69 105.38 1,534,064 1398765.9 105.16
1992:3 138.51 140.47 3752320 102.69 99.32 1,445,734 1411769.2 106.13
1992:4 135.84 130.82 3494675 102.07 100.57 1,463,917 1422270.0 106.92
1993:1 132.27 130.51 3486264 102.42 101.64 1,479,549 1437675.5 108.08
1993:2 141.78 139.19 3718233 97.75 101.13 1,472,187 1456338.1 109.48
1993:3 124.60 119.97 3204801 114.63 114.24 1,662,959 1474171.8 110.82
1093:4 137.89 137.93 3684515 104.63 102.64 1,494,072 1490322.0 112.04
1994:1 131.48 134.39 3589875 111.55 108.13 © 1,573,999 1511287.5 113.62
1994:2 131.33 133.25 3559398 104.92 107.68 1,567,529 1533819.0 115.31
1994:3 139.34 140.84 3762315 108.10 105.81 1,540,196 1555795.4 116.96
1994:4 146.24 149.08 3982242 107.32 103.90 1,512,401 1571141.0 118.11
1995:1 146.07 140.99 3766345 104.61 106.38 1,548,513 1595307.6 119.93
1995:2 149.95 149.21 3985951 106.30 105.67 1,538,231 1619840.0 121.78
1895:3 153.59 150.56 4022000 96.64 99.90 1,454,162 1644518.2 123.63
1995:4 163.02 156.72 4186420 106.14 108.30 1,576,504 1670386.0 1 125.58
1996:1 156.57 153.72 4106437 110.50 108.82 1,584,114 1693767.2 127.33
1996:2 164.52 160.42 4285389 100.03 99.61 1,449,942 1716162.1 129.02
11996:3 156.59 154.70 4132601 96.77 99.07 1,442,134 1739989.6 130.81
1996:4 171.14 174.96 4673786 102.73 102.26 1,488,600 1763080.8 132.54
19971 168.55 167.37 4471016 105.30 104.87 1,526,519
1997:2 211.02 215.78 5764132 93.81 90.36 1,315,417




Appendix 1 (cont.)

Factor Returns

Date Rate of return_ Unskilled  Skilled  Unskilled  Skilled Relative  Relative  nominal  inflation  real interest
to capital wages 11- wages 12+ wages 15- wages 16+ wage 12+ wages 16+ interest rate rate rate
15761 2,329 8,594 2,481 11,094 3.69 4.47 22.40 1767 4.02%
1976:2 2,174 7,804 2,336 9,883 3.58 423 23.20 17.17 5.15%
1976:3 2237 8,389 2,406 11,011 3.75 4,58 23.10 21.54 1.28%
1976:4 2,365 8,493 2,532 11,223 3.59 4.43 20.80 24.54 -3.00%
1977:1 2,435 9,191 2,613 12,469 3.77 4.77 15.70 27.13 -8.99%
1977:2 2,700 9,796 2,878 12,661 3.63 4.40 20.80 37.59 -12.20%
1977:3 2,808 9,829 2,998 12,895 3.50 4.30 29.00 35.02 -4.46%
1977:4 3,192 10,951 3,365 14,676 3.43 4.36 26.20 20.28 -2.38%
1978:1 3,325 1,112 3,529 14,607 3.34 4.14 25.40 24.86 0.43%
1678:2 3,554 10,562 3,704 14,008 2.97 378 26.20 16.36 8.46%
1678:3 3,642 11,883 3,881 15,704 3.26 4.05 21.90 14.66 6.32%
1978:4 4,049 13,317 4,336 17,248 3.29 3.98 29.90 18.24 9.86%
1979:1 4,456 14,754 4,788 18,792 3.31 3.92 35.70 22.19 11.06%
1979:2 4,710 17,337 5,002 23,060 3.68 4.61 34.60 22.98 9.45%
1979:3 4,916 15,415 5,169 20,931 3.14 4.05 33.30 2574 6.01%
1979:4 5,158 17,429 5,443 22,990 3.38 4.22 42.50 28.01 11.32%
1980:1 5,760 17,546 8,133 22,813 3.05 372 32.10 26.10 4.76%
1980:2 0.234 5,684 16,102 5784 23,539 283 407 32.60 27.55 3.96%
1980:3 0.245 6,299 18,917 6,680 24,960 3.00 3.74 35.67 26.32 7.40%
1980:4 0.274 6,815 19,547 7,255 24,654 2.87 3.40 36.45 26.23 8.10%
1981:1 0.258 7,502 22,721 7,842 30,891 3.03 3.94 36.15 27.52 6.77%
1981:2 0.266 8,363 21,826 8,759 28,676 2.61 3.27 35.90 26.31 7.60%
1981:3 0.285 7,999 23,875 8,469 29,846 2.98 3.52 38.21 28.92 7.20%
1981:4 0.303 8,003 21,247 8,444 26,652 263 3.16 39.01 26.59 9.81%
1982:1 0.300 9,384 27,176 9,890 34,108 2.90 3.45 39.12 25.21 11.11%
1982:2 0.305 11,257 30,560 11,895 38,194 2.71 3.21 38.68 2522 10.75%
1982:3 0.284 11,334 30,484 11,895 37,267 2.69 3.13 37.51 23.82 11.06%
1982:4 0.281 11,456 32,572 12,114 39,920 2.84 3.30 36.70 24.89 9.63%
1983:1 0.280 12,749 34,433 13,462 42,290 2.70 3.14 35.02 22.27 10.43%
1983:2 0.263 13,223 35,614 13,937 44,587 2.69 3.20 33.28 21.72 9.49%
1983:3 0.290 13,746 38,420 14,659 47,553 2.79 3.24 33.20 18.53 12.38%
1983:4 0.320 13,811 38,634 14,556 49,415 2.80 3.39 33.28 16.95 13.96%
1984:1 0.346 15,151 41,125 15,951 51,971 2.71 3.26 34.83 16.95 15.29%
1984:2 0.348 15,486 42,019 16,340 53,664 2.71 3.28 34.38 14.92 16.93%
1984:3 0.357 16,032 44,165 16,844 56,341 2.75 3.34 34.97 16,12 16.23%
1984:4 0.352 16,243 43 540 17,111 55,893 2.68 327 34.87 16.66 15.61%
1985:1 0.354 17,629 47,779 18,724 59,415 2.71 317 35.16 21.13 11.59%
1985:2 0.359 18,564 47,317 19,577 60,116 2.55 3.07 34.86 26.45 6.65%
1985:3 0.391 18,386 47,156 19,376 59,270 2.56 3.06 35.39 24.91 8.39%
1985:4 0.442 19,024 50,155 20,087 63,098 2.64 3.14 35.56 23.55 9.72%
1986:1 0.351 21,139 50,919 22,198 63,945 2.41 288 31.76 23.29 6.87%
1986:2 0.395 21,593 55,086 22,821 67,168 2.55 2.94 30.45 17.38 11.14%
1986:3 0.424 23,272 58,730 24,411 75,372 2.57 3.09 31.08 15.69 13.30%
1986:4 0.430 22,957 64,042 24,484 78,603 2.79 3.21 31.68 19.56 10.13%




Appendix 1 (cont.)
Factor Returns

[Date Rate of return  Unskilled Skilled Unskilled Skilled Relative Relative nominal inflation real interest
) to capltal wages 11- wages 12+ wapes 15- wages 16+ wage 12+ wages 16+ Interest rate rate rate
16871 0.344 26,080 68,443 27,438 83,294 2.62 3.04 3089 20.40 8.55%
1987:2 0.337 27,145 70,342 28,375 86,588 2.59 3.05 30.30 22.44 6.43%
16873 0.323 27,741 70,809 29,199 86,223 2.55 2.95 30.56 2564 3.92%
1987:4 0.386 29,128 75715 30,506 92,309 2.60 3.03 32.50 2451 6.42%
19881 0.365 33,429 86,054 35,503 105,773 2.57 2.98 33.43 25.42 6.39%
1988:2 0.380 34,062 88,249 36,018 109,435 2.59 3.04 36.01 29.05 5.40%
1988:3 0.310 34,633 89,501 36,615 109,271 2.59 2.98 34.41 28.63 3.69%
1988:4 0.309 35,595 98,240 37,518 120,859 2.76 3.22 31.79 28.13 2.86%
1689:1 0.318 40,766 101,880 42 833 123,382 2.50 2.88 32.21 27.14 3.99%
1989:2 0.337 43,990 115,072 45,704 141,740 262 3.10 33.14 24.44 6.98%
1989:3 0.333 45012 119,214 47,416 145,856 2.65 3.08 33.09 2533 6.18%
1989:4 0.364 45,818 116,704 48,461 139,910 2.55 2.89 33.75 26.60 5.65%
1990:1 0.352 50,929 133,026 53,632 162,164 2.61 3.03 33.75 27.16 5.18%
1990:2 0.369 55,107 144,536 58,626 173,745 2.62 2.96 34.82 28.41 4,99%
1990:3 0.384 56,423 143,213 59,817 176,377 2.54 2.95 35.99 2933 5.15%
1950:4 0.407 58,664 150,097 62,046 181,737 2.56 2.93 36.79 31.34 4.15%
1991:1 0.381 66,367 168,721 70,523 210,038 2.56 2.98 35.27 31.60 2.79%
1991:2 0.363 68,212 185,352 72,929 222,885 2.72 3.06 3476 31.22 2.70%
1991.3 0.410 73,573 184,153 78,608 225,396 2.50 2.87 37.08 30.93 5.38%
1991:4 0.374 73,653 183,729 77,937 226,313 2.49 2.80 37.07 28.08 7.02%
1992:1 0.247 82,913 215,251 88,340 267,784 2.60 3.03 30.10 27.29 2.21%
19922 0.121 87,872 235,473 93,699 292 952 2.68 3.13 24.45 27.54 -2.42%
1992:3 0.204 91,901 252 931 98,362 303,548 275 3.09 2472 27.66 -2.31%
1992:4 0.221 91,922 264,766 97,735 316,826 2.88 3.24 27.17 25.72 1.16%
19931 0.220 105,397 294 928 112,172 358,472 2.80 3.20 25.90 24.57 1.07%
1993:2 0.232 122,000 344 345 129,139 437 860 2.82 3.39 26.01 22.21 311%
1993.3 0.208 121,761 317,293 128,158 380,620 2.61 2.97 24.72 20.99 3.08%
1893:4 0.236 130,056 373,801 139,340 452,062 2.87 3.24 25.56 22.23 2.73%
1994:1 0.198 142,689 383,129 152,624 459,318 2.69 3.0 2542 22.99 1.98%
1994:2 0.242 151,216 408,267 160,597 518,185 2,70 3.23 26.59 23.63 2.39%
1994.3 0.281 156,024 439,341 167177 531,802 2.82 318 30.32 22.46 6.42%
1994.4 0.379 152,843 450,385 165,025 542,702 2.95 3.29 36.73 22.38 10.91%
1995:1 0.335 169,603 481,172 179,442 596,147 2.84 3.32 33.91 21.06 10.62%
1895:2 0.308 181,113 514,425 193,207 631,105 2.84 3.27 3483 21.38 11.08%
1995:3 0.275 186,840 569,131 199,353 725,877 3.05 3.64 29.80 21.12 7.16%
1995:4 0.337 186,268 533,577 196,793 664,744 2.86 3.38 30.81 20.04 8.98%
1996:1 0.339 197,253 549,683 209,584 664,131 279 317 33.09 20.45 10.50%
1996:2 0.239 210,881 625,222 224,700 766,832 2.96 3.4 32.60 19.78 10.71%
1996:3 0.246 210,222 635,159 224 596 805,637 302 3.59 30.41 21.01 7.77%
1996:4 0.221 211,673 615,563 227,141 771,209 2.91 3.40 28.42 21.84 5.40%




Appendix 2

Annual Series

Date Labor Capital and Social Sector spending by the Government (%GDP) Average tariff and |
share land share| ducatio Health Labor Agricultur Housing  Total [non-tariff restrictions
1970 39.03 53.51 1.90 1.74 0.27 0.94 0.47 532 41.7%
1971 39.71 53.05 212 1.69 0.33 0.81 0.47 542 39.2%
1972 39.26 53.84 216 1.67 0.28 0.76 0.48 5.35 38.7%
1973 37.82 55.37 2.28 1.91 0.29 057 0.57 5.62 38.5%
1974 37.18 55.91 2.03 1.82 0.28 0.90 0.38 5.42 31.1%
1975 37.82 54.36 211 1.74 0.26 0.35 0.36 4.82 30.0%
1976 3712 53.55 1.96 1.75 0.34 0.26 0.32 4.63 30.6%
1977 37.08 52.44 2.03 1.80 0.37 0.39 0.34 4,93 31.8%
1978 39.72 49.40 2.23 1.81 0.36 0.33 0.26 4.99 30.8%
1979 40.95 48.71 2.40 1.77 052 0.35 023 5.27 30.8%
1980 41.60 48.37 2.40 1.85 0.36 0.40 0.35 5.36 29.8%
1981 42.79 48.76 2.65 2.02 0.37 0.31 027 562 26.2%
1982 43.13 48.28 2.75 2.06 0.37 0.30 0.35 5.83 25.1%
1983 43.87 47 .82 2.83 2.23 0.35 0.34 0.36 6.11 27.3%
1984 43.38 47.27 3.09 2.14 0.34 0.34 0.26 6.17 30.4%
1985 40.62 48.97 273 1.89 0.32 0.99 0.20 6.13 40.2%
1986 37.68 49.30 2.58 1.92 0.28 0.53 0.29 5.60 36.0%
1987 37.98 50.31 247 1.97 0.30 0.66 0.32 572 42.7%
1988 38.07 51.24 2.34 1.91 0.30 0.66 0.26 5.47 38.8%
1889 38.27 51.18 2.43 213 0.35 0.73 0.29 5,93 37.6%
1890 37.35 52.81 2.32 2.01 0.34 0.75 0.32 574 30.9%
1991 37.52 52.59 224 2.08 0.31 0.54 0.44 5.61 17.6%
1992 4023 50.12 3.30 217 0.37 0.67 0.42 6.93 7.4%
1993 39.89 4927 2.83 2.19 0.50 0.68 0.44 6.64 7.4%
1994 40.58 4762 2.91 2.29 0.62 0.70 0.46 6.98 7.7%
1995 40.82 47.36 2.69 277 0.79 0.63 nd 6.88 71%
1996 nd nd 3.32 317 0.83 0.91 nd 8.23 7.9%




