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LABOR MARKET DISTORTIONS AND SPEED OF TRANSITION 
IN EASTERN EUROPE: IMPLICATIONS FOR CUBA

Luis Locay

It is said that one of the positive features that many
transition economies of Eastern Europe and the
former Soviet Union have going for them as they try
to close the gap with their western neighbors is their
relatively high levels of education, and therefore of
human capital. Campos and Coricelli (2002) charac-
terize as the “conventional wisdom” the view that
these transition economies had high levels of human
capital going into the transition because they com-
pared favorably with Organization for Economic Co-
operation and Development (OECD) countries in
terms of various indicators of education. Similar
claims are often made for Cuba. Drawing such a di-
rect connection between education and human capi-
tal in centrally planned economies, however, may be
too facile.1

Human capital refers to the productive capacity em-
bodied in individual human beings. Since formal ed-
ucation is a major way individuals acquire productive
skills, years of schooling and human capital should be
related. The two measures, however, are not equiva-
lent. Hall and Jones (1999), for example, find that in
a sample of developed and developing countries the
return to education falls with years of education, im-
plying that each additional year of schooling adds less
and less to the stock of human capital. In their analy-
sis human capital is treated as a homogeneous entity,
an acceptable practice in many settings, but we are
well aware, of course, that it can take various forms.

While basic skills such as reading and writing, for ex-
ample, may be widely applicable in many activities,
others skills may be useful in only a few. 

The distribution of skills in an economy may be im-
portant in determining the relationship between
years of schooling and the amount of human capital.
Imagine a country whose distribution of skills, given
each person’s years of education and its stock of
physical capital, maximizes its total product. Now
consider changing the skill distribution while hold-
ing constant each person’s years of education (for ex-
ample some plumbers are turned into carpenters).
While the level of education has remained constant,
productivity has declined because educational expen-
diture has been redirected into less productive forms.
The amount of the aggregate human capital in this
imaginary society has declined. 

In economies where most prices are market deter-
mined, and where individuals reap most of the bene-
fits and bear most of the costs of their decisions of
what skills to invest in, we would expect productivity
to play an important role in how individuals make
those decisions. In such societies investment in edu-
cation may not maximize income—after all, differ-
ent skills differ in their non-pecuniary returns—but
it should not stray too far from that aim. There is no
reason to believe this is also the case for centrally
planned economies, where the same processes that

1. I use the term “centrally planned economies” loosely. By it I mean societies controlled by a communist party, where the central gov-
ernment directed most economic activity.
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governed other economic decisions governed invest-
ment in education.

It is now clear that the transitions to market-oriented
economies have involved considerable reallocation of
labor, implying that the skill distributions that devel-
oped in those societies under planning were not the
most appropriate for market economies (Boeri and
Terrell 2002). It also suggests that educational levels
overestimate the level of human capital in those soci-
eties. We can get an idea of how much of an overesti-
mate by comparing rates of return to education. For
the early years of the transition, the average return to
education for the Czech Republic, Poland, and Rus-
sia is about one third lower than the return in the
U.S. in 1989 (Boeri and Terrell 2002). Taken at face
value, this implies that estimating human capital on
the basis of years of education could result in an over-
estimate of as much as one third. 

In Locay (2003) I investigated this question for the
case of Cuba. While we cannot know what is the skill
distribution that would arise in a market-oriented
Cuba, it seemed reasonable to assume that it would
be somewhere within the variation we observe in Lat-
in America. I therefore measured how much each
country’s employment by broad industry (sector) and
occupational categories differed from the mean dis-
tribution of a sample of Latin American countries.
The same calculation was performed for post-second-
ary fields of study. In all three cases Cuba deviated
most from the sample mean distribution.

While the results in Locay (2003) are consistent with
the idea that Cuba’s skill distribution deviates con-
siderably from what would exist in a market oriented
economy, there may be other plausible explanations
for these findings. This paper pursues the matter fur-
ther by looking at the transition economies of East-
ern Europe and the former Soviet Union to see
whether comparable measures of labor market devia-
tion or distortion correlates with economic perfor-
mance during the transition to a market-oriented
economy.

The organization of the paper is as follows. In the
first section I discuss the methodology used in con-
structing measures of deviation, and how it differs

from that in Locay (2003). The second section fol-
lows with recalculations of the measures of deviation
for Cuba using the new methodology. The next three
sections are the heart of the paper. In the third and
fourth sections I calculate how much the pre-transi-
tion distribution of the labor force of various econo-
mies of Eastern Europe and the former Soviet Union
deviated in terms of broad industry (sector) and oc-
cupational categories from the distribution of a com-
parison group of market economies, and I investigate
if such deviations are related to real GDP per capita
growth during the first ten years of the transition. In
the fifth section I carry out the same analysis for uni-
versity graduates by fields of study. I conclude in the
sixth section.

METHODOLOGICAL ISSUES

In Locay (2003) I compared Cuba’s employment dis-
tributions by very broad industry and occupational
categories, as well as its distribution of post-second-
ary fields of study, with those of other Latin Ameri-
can countries for which data were available. The pro-
cedure I followed was to derive a measure of how
much each country deviated from the sample mean
distributions. The basic measure of deviation used
was the absolute value of the deviation from the sam-
ple mean relative to the sample mean.

Let  be the percentage of the labor force or of stu-
dents in category i, and  the sample mean corre-
sponding to . The basic measure of deviation used
was , which gives more weight to
small categories (low ). It seems plausible that the
problems associated with labor market distortions
would be related to the number of individuals that
need to relocate relative to the size of the labor force
( ). It may also be the case that the distor-
tion is inversely related to the relative size of the sec-
tor or occupation that needs the adjustment, as I as-
sumed in my previous paper. Dividing deviations by

, however, can give too much importance to a very
small category. In this paper, therefore, I do not use
relative deviations. I also replace absolute deviations
with squared deviations, on the grounds that the
marginal distortion rises with the size of the distor-
tion. The basic measure of deviation used in this pa-
per is .
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Given a measure of deviation for a given category for

a given country, , I follow here the procedure I

used in Locay (2003) to obtain an overall estimate of
deviation or distortion as the sum of these measures
of deviation. Let there be I categories, the overall
measure of deviation for a given country is

.2

The Comparison Group
In the case of Cuba it seemed natural to compare it
to other countries in Latin America. What market-
oriented country or group of countries were to form
the standard of comparison for the economies of
Eastern Europe and the former Soviet Union was less
obvious. The procedure I used was to include in the
comparison group market economies of Europe that
in 1985 had levels of GDP/capita that were around
the upper levels found in the eastern bloc.3 These are
the poorer countries of Europe at the time, and the
group consists of Cyprus, Greece, Ireland, Portugal,
Spain and Turkey.

Dating the Transition
I chose 1989 as the start of the transition in Eastern
Europe, and 1990 as the start in countries of the
former Soviet Union. The 1989 date was used for the
Czech and Slovak Republics, even though those
countries did not separate until later. For many
countries of the region data is not available until well
after the transition. Such countries had to be exclud-
ed. 

Distribution of the Labor Force by Sector
As in Locay (2003), in this paper I have excluded ag-
riculture and mining in computing the distribution
of the labor force by sector (industry).4 The reason
for this exclusion continues to be that these sectors
are too sensitive to the level of economic develop-

ment and the presence of natural resources. The sam-
ple for the analysis of the distribution by sector con-
sists of 11 countries.

Distribution of the Labor Force by Occupation

Unlike Locay (2003), I excluded agricultural work-
ers. For some countries there is data on employment
by occupation by industry. Whenever this was the
case, persons working in agriculture could be re-
moved from each occupation. For this group of
countries agricultural workers were overwhelmingly
classified as production workers in terms of occupa-
tional category. For those countries that did not pro-
vide data on occupation by industry I assumed that
all agricultural workers were production workers.
Suitable data on occupation for the formerly central-
ly planned economies was very scarce. The sample
consists of only three countries, and the data corre-
sponds to older and more varied dates than I would
have liked.

Distribution of Graduates of Post-Secondary 
Schooling by Field of Study

Fields of study were grouped as in Locay (2003).
Only graduates were used, and not enrollments, be-
cause the data referred to 1993. Most graduates in
1993 would have at least begun their studies near the
time of transition. This could not be said of enroll-
ments.

RECALCULATING LABOR MARKET 
DEVIATIONS FOR CUBA

In this section I recalculate the estimates of deviation
in Locay (2003), in light of the new methodology
discussed above. I begin with the distribution of the
labor force by sector. Table 1 shows the distribution
of employment by one-digit industries based on ISIC
codes (Rev. 2, 1968). As can be seen, Cuba deviates
more from the sample than any other country. Ex-
cluding Cuba from the sample, the mean sum of

2. It may seem that since the xi’s are percentages ( ), to sum the deviations from all categories would involve double

counting. The problem with excluding one category is that the estimate of overall deviation generally depends on which category is ex-
cluded.

3. Some of the countries may technically be in Asia.

4. Included with agriculture are forestry and fishing. Quarrying is included with mining. 
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squared deviations is 54.9 with a standard error of
34.0. Cuba’s sum of squared deviations is now
256.9, or 5.93 standard errors above the sample
mean (significant at 0.1%).5

In Tables 2 and 3 appear the corresponding calcula-
tions for broad occupational categories. Table 3 in-
cludes more countries, but it is limited to three occu-
pational categories. Again we see that Cuba has the
highest sum of squared deviations in the two sam-

ples. When Cuba is excluded from the sample in Ta-

ble 2, the mean sum of squared deviations drops to

46.9, with a standard error of 34.5. Cuba’s sum of

squared deviations of 513.2 is 13.5 standard errors

above the mean of the sample without Cuba. If the

same is done for Table 3, the mean sum of squared

deviations is 186.0 with a standard error of 193.2.

Cuba’s sum of squared deviations of 755.0 is 2.94

standard errors above the sample mean.

Table 1. Employment Distribution by Sector: Cuba and Other Latin American Countries
(% employed, excluding (1) agriculture, forestry and fishing, and (2) mining and 
quarrying)

Manu-
facturing

Electricity, 
Gas, and 

Water
Construc-

tion

Wholesale/ 
Retail Trade, 
Restaurants, 
and Hotels

Transport, 
Storage, and 
Communica-

tions

Financial, 
Insurance, 

Real Estate, 
and 

Business 
Services

Community, 
Social, and 
Personal 
Services

Sum of 
Squared

Deviations 
from Sample 

Average
Chile (1997) 19.1 0.7 10.8 21.6 8.9 8.3 30.6 50.8
Colombia (1997) 20.7 0.6 6.3 25.8 7.5 9.5 29.3 37.2
Ecuador (1997) 16.7 0.4 6.5 30.6 6.2 4.9 34.6 33.8
El Salvador (1997) 21.9 1.0 9.1 29.1 6.3 2.0 30.6 33.2
Honduras (1997) 27.6 0.5 6.7 30.0 3.6 3.2 28.5 114.0
Paraguay (1996) 15.1 0.7 7.3 35.3 5.5 5.0 31.0 111.6
Uruguay (1995) 18.9 1.4 7.6 20.6 6.0 6.5 38.9 65.7
Venezuela (1995) 15.9 1.0 9.5 26.4 7.3 6.6 33.2 18.7
Cuba (1997) 21.5 1.9 8.7 16.0 6.9 2.4 42.5 203.0
Average 19.7 0.9 8.1 26.2 6.5 5.4 33.3 74.2

Source: Yearbook of Labor Statistics, 2000, and ECLAC (2000).

Table 2. Employment Distribution by Major Occupational Category 
(% employed, excluding agricultural workers)

Countries

Professional, 
Technical and 

Related Workers

Administrative 
and Managerial 

Workers
Clerical and 

Related Workers
Service and 

Sales Workers
Production 

Workers
Sum of Squared 

Deviations 
Chile (1998) 12.3 4.1 17.0 31.0 35.6 73.8
Colombia (1999) 13.6 2.6 11.7 42.6 29.5 68.9
Costa Rica (1996) 13.4 4.9 10.4 35.1 36.2 6.6
Honduras (1999) 9.0 3.0 5.5 42.7 39.8 133.0
Panama (1999) 15.2 7.6 12.5 34.5 30.1 29.4
Paraguay (1994) 9.3 4.2 8.6 44.0 33.9 89.2
Uruguay (1999) 14.0 3.1 14.6 35.3 33.0 20.8
Venezuela (1997) 14.0 4.7 10.2 37.9 33.1 4.1
Cuba (1999) 27.1 10.1 5.5 22.6 34.7 405.5
Average 14.2 4.9 10.7 36.2 34.0 92.4

Source: Yearbook of Labor Statistics, 2000, and ECLAC (2000).

5. Cuba’s sum of squared deviations is higher than in Table 1 because Cuba is not included in the sample used to compute the devia-
tions.
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Tables 4 and 5 present data on post high school en-
rollments and graduates, by field of study, respective-
ly. In principle the enrollment data would appear to
be less instructive because students may change their
majors or not complete their education. Further-

more, since enrollments measure individuals in the
pipeline, fields that take longer to complete will have
relatively higher percentages.6 The enrollment data,
however, refers to a more recent period, so I present
both. The by now familiar pattern can be seen in

Table 3. Employment Distribution in Three Occupational Categories
(% of the Three Occupations Listed)

Countries
Professional, Technical 

and Related Workers
Administrative and 
Managerial Workers

Clerical and Related 
Workers

Sum of Squared 
Deviations 

Bolivia (1996) 62.6 18.3 19.1 334.5
Chile (1998) 36.8 12.3 50.9 537.8
Colombia (1999) 48.6 9.4 42.1 112.7
Costa Rica (1996) 46.8 17.0 36.2 39.5
El Salvador (1998) 55.4 12.1 32.5 19.0
Honduras (1999) 51.3 17.1 31.5 10.8
Mexico (1999) 62.0 8.7 29.2 153.8
Panama (1999) 43.1 21.4 35.5 130.4
Paraguay (1994) 42.1 19.2 38.7 145.4
Peru (1999) 70.8 4.2 25.0 535.4
Uruguay (1999) 44.2 9.7 46.1 245.3
Venezuela (1997) 48.2 16.4 35.4 21.0
Cuba (1999) 63.5 23.7 12.8 643.3
Average 52.0 14.6 33.4 225.3

Table 4. Distribution of Post-Secondary Enrollments by Field of Study
(% enrolled)

Fields

Deviation 
from 

Sample 
AverageCountry Education

Human-
ities

Art and
Archi-
tecture Law

Social 
Science 

and Mass 
Commun-

ication

Commer-
cial and 

Business 
Admini-
stration

Natural 
Sciences

Health 
Care

Tech-
nology

Agri-
culture, 
Forestry 

and 
Fishery

Argentina (1994) 1.7 8.4 7.1 16.4 6.0 20.4 9.5 13.9 13.2 3.5 227.9
Bolivia (1991) 0.7 2.1 3.3 13.1 9.7 20.0 8.0 20.8 19.6 2.7 259.4
Brazil (1994) 12.0 8.7 2.2 11.9 13.3 20.4 8.7 9.7 10.6 2.5 72.3
Chile (1996) 7.7 6.0 6.6 5.0 14.3 18.9 2.4 5.6 25.7 7.7 269.1
Costa Rica (1994a) 20.3 4.9 4.1 7.0 9.3 24.2 7.3 7.9 12.0 2.9 106.0
Ecuador (1990) 25.0 0.6 2.9 8.3 14.9 17.7 3.6 11.6 12.7 2.8 216.9
El Salvador (1996) 0.2 10.9 4.4 7.1 9.8 23.6 14.9 12.5 14.7 1.7 294.2
Haiti (1989) 3.3 13.8 0.0 14.6 2.4 32.0 6.1 12.1 11.5 4.3 413.2
Honduras (1994) 13.7 1.5 1.4 13.5 5.8 24.4 5.7 12.7 17.0 4.2 58.8
Mexico (1994) 11.8 1.0 5.2 10.0 9.1 24.8 7.4 8.0 21.1 1.4 82.2
Nicaragua (1995) 11.8 1.2 2.0 16.6 6.4 20.2 9.3 11.3 19.0 2.0 89.4
Panama (1994a) 11.7 7.4 5.6 4.9 11.6 31.7 4.9 4.0 17.1 1.1 238.1
Peru (1991a) 12.0 1.5 1.8 9.7 13.9 20.2 5.7 12.1 18.3 4.8 39.1
Uruguay (1996) 16.7 0.0 9.0 14.4 21.5 8.1 6.1 13.2 7.5 3.6 445.0
Venezuela (1988) 22.5 1.2 1.6 7.5 8.0 22.7 5.2 10.2 17.0 4.1 126.9
Cuba (1996) 37.0 1.8 1.5 2.1 2.8 4.4 2.9 28.5 13.7 5.3 1263.9
Average 13.0 4.4 3.7 10.1 9.9 20.9 6.7 12.1 15.7 3.4 262.7

Source: Computed from data in Statistical Abstract of Latin America, Vol. 36

a. Universities only.

6. Compare, for example, Cuba’s percentage of students versus graduates in health care.
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both tables. Cuba has the highest sum of squared de-

viations in both. When Cuba is excluded from the

sample means, its sum of squared deviations are 10.4

and 4.2 standard errors greater than the sample mean

for enrollments and graduates, respectively.

As in Locay (2003), Cuba deviates the most of any

Latin American country in the sample in terms of

employment distributions by very broad industry

and occupational categories and in the distribution

of post-secondary fields of study (all deviations are

significant at conventional levels). In terms of indus-

tries, Cuba deviates the most from the Latin Ameri-

can averages in trade (retail and wholesale trade, res-

taurants and hotels) and in community, social and

personal services. For the former, Cuba is 10.2 per-

centage points below the average, while for the latter

it is 9.2 percentage points above. In terms of occupa-

tions, Cuba is particularly heavy in professional,

technical and administrative workers, and light in

clerical, service and sales workers. In post secondary

fields of study Cuba is very high in education, and

particularly low in business and law.

DISTRIBUTION OF THE
LABOR FORCE BY SECTORS
We begin by first looking at the distribution of the
labor force by sector for the comparison group of Eu-
ropean market-oriented economies. The results are
presented in Table 6. As can be seen, the distribu-
tions are quite similar, with the sum of squared devi-
ations ranging from 7.9 to 50.3. Table 7 shows the
corresponding information for a sample of transition
economies. As expected, the transition economies de-
viate more from the average distribution of the mar-
ket economies, than do the market economies, with
the sum of squared deviations ranging from 150.4 to
874.0. Without exception, the transition economies
have a smaller percentage of their labor force in what
we can call trade (retail and wholesale trade, and res-
taurants and hotels) than the market economies. This
is similar to Cuba relative to Latin America. With
one exception (Kyrgyz Republic), the transition
economies have more of their labor force in manu-
facturing and less in community, social and personal
services than the average of the sample of market
economies. This contrasts with Cuba, which has the
highest percentage of its labor force in community,
social and personal services, and whose employment

Table 5. Distribution of Post-Secondary Graduates by Field of Study

Fields

Country Education
Human-

ities

Art and
Archi-
tecture Law

Social 
Science 

and Mass 
Commun-

ication

Commerci
al and 

Business 
Admini-
stration

Natural 
Sciences

Health 
Care

Tech-
nology

Agri-
culture, 
Forestry 

and 
Fishery

Deviation 
from 

Sample 
Average

Costa Rica (1992) 18.6 2.5 4.0 6.4 7.6 32.5 4.0 15.9 6.1 2.5 214
El Salvador (1993) 50.4 2.3 0.6 4.9 7.2 13.4 0.9 10.1 9.5 0.6 1,118
Honduras (1992) 4.7 1.1 1.3 6.2 8.8 19.9 3.9 37.7 15.4 1.0 717
Mexico (1994) 3.1 1.2 5.5 10.3 10.4 30.3 12.4 9.5 13.4 3.8 482
Nicaragua (1991) 9.7 0.3 13.2 4.9 3.9 24.9 5.8 19.6 5.3 12.3 353
Panama (1990) 18.0 11.5 0.9 3.2 2.5 27.0 12.5 14.5 8.9 0.9 273
Argentina (1991) 3.6 10.2 5.1 18.9 4.8 13.7 12.3 18.7 8.9 3.8 513
Bolivia (1991) 1.3 2.8 2.9 11.4 12.2 21.3 3.5 20.5 21.4 2.9 466
Brazil (1993) 18.4 9.6 2.7 11.3 12.2 19.6 6.3 10.3 7.4 2.2 132
Chile (1993) 22.1 2.6 6.8 2.7 4.7 13.0 5.2 13.6 24.4 4.9 258
Colombia (1994) 20.8 0.7 6.2 11.5 0.0 26.6 1.6 8.7 21.1 2.8 292
Ecuador (1991) 20.6 0.6 4.0 6.3 10.9 18.4 2.5 24.9 8.1 3.8 122
Paraguay (1992) 31.9 3.4 5.7 11.4 5.9 16.4 6.1 8.7 4.8 5.7 299
Peru (1991) 13.2 0.9 6.1 7.2 15.4 21.3 3.1 11.5 15.3 6.0 143
Uruguay (1991) 21.6 0.9 5.5 14.9 9.7 9.9 4.9 23.2 4.1 5.5 264
Venezuela (1989) 16.2 0.9 4.7 6.7 13.9 19.0 4.6 11.3 18.3 4.6 114
Cuba (1992) 51.2 0.6 5.1 1.5 6.9 3.2 1.9 14.9 10.3 4.4 1,360
Average 19.1 3.1 4.7 8.2 8.1 19.4 5.4 16.1 11.9 4.0 418.7

Source: Computed from data in UNESCO Statistical Yearbook, 1996
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in manufacturing is within the range of those of the
other Latin American countries in the sample.

Table 8 shows the sum of squared deviations from
Table 7 along with the corresponding average rates of
growth per year of real GDP per capita for the first
ten years of the transition period. For Eastern Europe
the beginning of the transition is set to 1989, and for
countries of the former Soviet Union it is set at 1990.
As can be seen, there are five countries with positive

growth. The average sum of squared deviations for
this group is 192.4. For those with negative growth it
is 355.5. Though the difference is very large (163.1),
the smallness of the sample and its high variability
means that the difference is significant only at the
11% level for a one-tailed t-test. If the sample is di-
vided into Eastern European countries and those of
the former Soviet Union, the difference in the sum of
squared deviations between those that had positive
growth and those with negative growth is larger for

Table 6. Employment Distribution by Sector Comparison Countries, 1985
(% employed, excluding (1) agriculture, forestry and fishing, and (2) mining and 
quarrying)

Countries
Manu-

facturing

Electricity, 
Gas, and 

Water
Construc-

tion

Wholesale/ 
Retail Trade, 
Restaurants, 
and Hotels

Transport, 
Storage, and 
Communica-

tions

Financial, 
Insurance, 

Real Estate, 
and Business 

Services

Community, 
Social, and 
Personal 
Services

Sum of 
Squared

Deviations 
from Sample 

Average
Cyprus 23.2 0.8 11.1 24.4 6.5 5.8 28.3 24.1
Greece 25.9 1.2 9.3 21.8 9.5 5.1 27.3 10.5
Ireland 22.5 1.7 8.7 21.2 7.6 8.5 29.8 22.5
Portugal 31.5 0.9 10.8 18.0 5.7 3.7 29.4 50.3
Spain 27.7 1.0 8.9 22.3 7.0 5.1 28.1 7.9
Turkey 24.6 0.2 7.7 19.4 8.5 4.2 35.5 44.2
Average 25.9 1.0 9.4 21.2 7.5 5.4 29.7 26.6

Source: Computed from data in Yearbook of Labor Statistics, 2000.

Table 7. Employment Distribution by Sector Transition Countries
(% employed, excluding (1) agriculture, forestry and fishing, and (2) mining and 
quarrying)

Countries
Manu-

facturing

Electricity, 
Gas, and 

Water
Construc

-tion

Wholesale/ 
Retail Trade, 
Restaurants, 
and Hotels

Transport, 
Storage, and 
Communica-

tions

Financial, 
Insurance, 

Real Estate, 
and Business 

Services

Community, 
Social, and 
Personal 
Services

Sum of 
Squared

Deviations 
from Sample 

Average
Belarus (1990) 37.9 0.7 12.7 9.1 9.5 0.8 29.3 325.3
Bulgaria (1989) 41.7 1.0 9.3 11.7 8.1 1.7 26.6 365.1
Czech Republic 

(1989) 38.8 1.5 9.5 14.0 7.1 4.3 24.7 246.0
Estonia (1990) 32.6 2.9 10.4 12.6 10.5 5.8 25.2 152.9
Hungary (1989) 33.2 2.7 8.9 13.8 10.8 6.0 24.5 150.4
Kyrgyz Republic 

(1990) 25.7 1.2 13.3 10.0 8.2 5.3 36.3 184.5
Latvia (1990) 32.2 1.2 11.7 14.7 9.1 7.6 23.5 133.7
Poland (1989) 35.4 1.5 10.8 13.5 9.9 3.0 25.9 178.8
Romania (1989) 50.1 0.8 10.1 8.6 10.0 0.5 20.0 874.0
Russia (1990) 32.2 1.5 13.2 10.0 9.4 10.4 23.3 250.3
Slovak Republic 

(1989) 37.3 1.8 9.4 11.3 7.5 3.4 29.3 233.8
Average 36.1 1.5 10.8 11.8 9.1 4.4 26.2 277.4
Comparison Group 25.9 1.0 9.4 21.2 7.5 5.4 29.7 26.6

Source: Computed from data in Yearbook of Labor Statistics, 2000.
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the former and smaller for the latter. For Eastern Eu-
rope the difference is 417.3 and significant at the 5%
level. For countries of the former Soviet Union, the
difference is of the anticipated sign but small (13.5)
and insignificant. 

Cuba and the countries of Eastern Europe and the
former Soviet Union all had low percentages of their
labor forces in trade relative to their respective com-
parison groups. Consequently, I compared if transi-
tion countries with positive growth differed from
those with negative growth with respect to the devia-
tion of the percentage of employment in trade. The
squared deviation from the standard of the percent-
age of employment in trade for those with positive
growth is 67.3, while for those with negative growth
it is 114.8. The difference of 47.5 is significant at the
5% level. Suppose we ask what would be the predict-
ed ten-year growth rate of GDP/capita of a transition
economy that differed in trade from the standard as
much as Cuba does from the other Latin American
countries in Table 1. Based on a linear regression of
growth rates on the deviation of the percentage of
employment in trade, the answer is –1.1%, or a
growth experience similar to that of Latvia and Be-
larus. If the same exercise is done using the sum of
squared deviations, we obtain a predicted growth rate
of –0.7%.

DISTRIBUTION OF THE 
LABOR FORCE BY OCCUPATION
Table 9 shows the distribution of the labor force by
broad occupational categories for the comparison
market economies. These economies differ most
from the market economies of Latin America (Table
2) in having appreciably more production workers
and fewer service and sales workers. They also have
somewhat fewer administrative and managerial
workers and somewhat more clerical workers. Table
10 shows the corresponding data for the transition
economies. Unfortunately, data on occupations have
been more difficult to obtain. Not only is the sample
smaller, but the data pertain to an earlier time period.
Of the three countries in Table 10, Bulgaria is the
one with an occupational profile most like Cuba’s. It
exceeds its comparison group in professional, techni-
cal, administrative, managerial and production work-
ers, while it has substantially fewer clerical, service
and sales workers. All three countries have substan-
tially lower shares of their labor force in service and
sales than the comparison group, and more produc-
tion workers. The former is consistent with the low
percentage of the labor force in trade discussed
above, and something that can be seen also for Cuba.

In Table 10, only Bulgaria has a negative average rate
of growth per year of real GDP per capita for the first
ten years of the transition period. As can be seen
from the table, it also has the highest sum of squared
deviations. The difference in sum of squared devia-
tions between Bulgaria and the average of the other

Table 8. Deviation in Distribution by Sector and Growth Rate
Ten Years After Transition

Countries Sum of Squared Deviations
Average Growth Rate Real GDP/capita

10 Years After Transition
Eastern Europe (1989)

Bulgaria 365.1 -2.51
Czech Republic 246.0 0.66
Hungary 150.4 1.05
Poland 178.8 3.06
Romania 874.0 -1.86
Slovak Republic 233.8 1.25

Former Soviet Union (1990)
Belarus 325.3 -1.12
Estonia 152.9 1.13
Kyrgyz Republic 184.5 -4.75
Latvia 133.7 -1.25
Russia 250.3 -4.32
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two is significant at the 5% level (one-tail test). Cu-
ba’s sum of squared deviations relative to other coun-
tries in Latin America, 513.2, would place it in the
range of Hungary and Poland. That is, we would ex-
pect it to have modest positive growth. Its occupa-
tional profile, however, is most like Bulgaria’s, a
country with poor growth performance.

DISTRIBUTION OF GRADUATES 
OF POST-SECONDARY SCHOOLS 
BY FIELDS OF STUDY
I begin this section with the by now familiar pattern
of first reporting the results for the comparison group
of market oriented economies. These are presented in
Table 11. The most striking feature of this table is
the large variation within market-oriented econo-
mies. Even though there are more categories, the
sums of squared deviations are larger and more vari-
able than for sectors or occupations. 

Table 12 shows the corresponding data for the transi-
tion economies. As can be seen, the data refer to the
early nineties, after all the transitions were under

way. Earlier data appear to exist for only a handful of
transition countries. This should be more of a prob-
lem for enrollments than for graduates, most of who
would have entered the pipeline just before the tran-
sition. For this reason I have not collected data on
enrollments. Still, the transition may have impacted
the distribution of graduates.

The relationship between the distributions of gradu-
ates by field of study for transition countries and the
market economies in Table 12 is similar to that
shown in Table 5 between Cuba and other countries
of Latin America. In every field but technology (engi-
neering, trade, craft and industrial programs, trans-
port and communications), the difference between
the average of the transition countries and their com-
parison group is of the same sign as the difference be-
tween Cuba and the average for Latin American
countries in the sample.

Table 13 shows the sum of squared deviations and
the ten-year average growth rate of real GDP/capita

Table 9. Employment Distribution by Major Occupational Category, 
Comparison Countries
(% employed, excluding agricultural workers)

Countries

Professional, 
Technical and 

Related Workers

Administrative 
and Managerial 

Workers
Clerical and 

Related Workers
Service and 

Sales Workers
Production 

Workers
Sum of Squared 

Deviations 
Turkey (1988) 11.0 3.1 8.2 28.0 49.7 96.7
Portugal (1987) 9.6 1.8 16.5 27.1 45.1 32.7
Ireland (1988) 20.6 3.7 18.4 26.1 31.3 189.5
Greece (1987) 16.0 2.8 13.3 27.4 40.5 9.0
Spain (1988) 11.1 1.8 13.2 29.7 44.3 16.5
Average 13.6 2.6 13.9 27.6 42.2 68.9

Source: Computed from data in Yearbook of Labor Statistics, 1989–90.

Table 10. Employment Distribution by Major Occupational Category
Comparison Countries
(% employed, excluding agricultural workers)

Countries

Professional, 
Technical and 

Related Workers

Administrative 
and Managerial 

Workers
Clerical and 

Related Workers
Service and 

Sales Workers
Production 

Workers
Sum of Squared 

Deviations 
Bulgaria (1985) 28.7 3.2 1.1 11.6 55.4 823.2
Hungary (1980) 15.8 0.7 12.8 12.7 58.0 484.2
Poland (1978) 15.6 2.1 18.9 8.8 54.6 541.2
Average 20.0 2.0 10.9 11.0 56.0 616.2
Comparison Group 13.6 2.6 13.9 27.6 42.2 68.9

Source: Computed from data in Yearbook of Labor Statistics, 1989–90.
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for transition countries. As can be seen, there is a
rough negative correlation between the two. The

sum of squared deviations for those countries with
positive growth is 416.7, while for those with nega-

tive growth it is 713.1. The large difference of 296.4
is of the expected sign, but it is not statistically signif-

icant because of the large variability of the sample.
Nevertheless, a regression of growth rates on the sum

of squared deviations results in a negative coefficient
that is significant (two-tailed test) at the 10% level.

Based on this regression, we would predict that a

country with a sum of squared deviations equal to
that of what Cuba has relative to the other Latin
American countries in the sample, would have a ten-
year average rate of growth of –3.88%. This growth
rate is worse than for all but two of the transition
economies in Table 13.

Participation in some of the fields is strongly corre-
lated with growth, but given that there are ten fields
and only ten countries, some spurious correlation
should be expected.7 Still, some correlations are sug-
gestive. The two worst growth performers, the Kyr-

Table 11. Distribution of Post-Secondary Graduates by Field of Study
Comparison Countries

Fields

Deviation 
from 

Sample 
AverageCountry Education

Human-
ities

Art and
Archi-
tecture Law

Social 
Science 

and Mass 
Commun-

ication

Commer-
cial and 

Business 
Admini-
stration

Natural 
Sciences

Health 
Care

Tech-
nology

Agri-
culture, 
Forestry 

and 
Fishery

Portugal (1986) 12.0 13.3 3.5 12.8 11.3 9.8 6.4 8.7 18.2 3.9 116.8
Ireland (1984) 8.4 20.9 5.0 1.8 3.4 18.2 15.4 7.1 17.8 2.0 250.7
Spain (1986) 11.8 12.5 4.2 16.1 15.8 7.2 10.3 9.8 10.8 1.5 259.8
Greece (1986) 8.5 11.4 1.7 5.8 7.3 13.7 8.7 19.2 17.9 5.8 134.6
Turkey (1986) 11.9 5.3 2.8 3.7 30.5 10.3 5.4 9.5 16.8 3.8 470.4
Cyprus (1986) 12.9 0.0 1.2 0.5 0.3 45.2 11.1 5.9 22.0 0.9 1103.3
Average 10.9 10.6 3.1 6.8 11.4 17.4 9.5 10.0 17.3 3.0 389.3

Source: Computed from data in UNESCO Statistical Yearbook, 1996.

Table 12. Distribution of Post-Secondary Graduates by Field of Study
Transition Countries

Fields

Deviation 
from 

Sample 
AverageCountry Education

Human-
ities

Art and
Archi-
tecture Law

Social 
Science 

and Mass 
Commun-

ication

Commer-
cial and 

Business 
Admini-
stration

Natural 
Sciences

Health 
Care

Tech-
nology

Agri-
culture, 
Forestry 

and 
Fishery

Bulgaria (1993) 15.9 7.0 2.2 5.7 3.9 22.1 9.2 4.2 26.9 3.0 244.9
Czech Republic (1993) 18.4 6.9 3.6 4.9 2.8 13.4 9.2 4.7 29.8 6.4 362.9
Estonia (1993) 14.0 8.2 6.0 3.9 11.7 13.8 5.9 6.0 23.9 6.8 133.7
Hungary (1993) 38.4 4.5 5.0 5.2 4.9 7.3 8.7 2.6 17.1 6.3 1008.2
Kyrgyz Republic (1993) 41.5 5.3 7.1 0.5 0.0 5.1 11.1 14.1 6.7 8.6 1464.2
Latvia (1993) 20.9 7.7 3.1 3.5 5.8 12.7 6.4 5.9 23.4 10.6 294.0
Poland (1993) 14.2 11.1 2.2 5.5 8.8 18.5 10.5 4.4 19.2 5.5 65.2
Romania (1992) 1.6 6.9 2.2 4.7 2.2 14.7 10.2 9.0 44.5 4.0 940.1
Russia (1993) 10.5 5.5 2.1 2.2 12.2 5.9 9.4 7.1 37.6 7.4 622.4
Slovak Republic (1993) 17.1 7.5 3.2 4.7 1.5 12.9 8.2 4.2 34.4 6.3 513.7
Average 19.2 7.1 3.7 4.1 5.4 12.6 8.9 6.2 26.4 6.5 564.9
Comparison Group 10.9 10.6 3.1 6.8 11.4 17.4 9.5 10.0 17.3 3.0 389.3

Source: Computed from data in UNESCO Statistical Yearbook, 1996.

7. I randomly shuffled the growth rates and obtained several large correlations.
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gyz Republic and Russia, for example, had the lowest
percentage of graduates in law and commercial and
business administration, a pattern reminiscent of
Cuba relative to other Latin American countries in
the sample.

CONCLUSIONS
The results described above are quite consistent.
Transition economies with negative growth rates of
GDP/capita over the first ten years of the transition
had distributions of workers and students that devi-
ate more from those of a sample of market-oriented
economies, than transition economies that experi-
enced positive growth. Though the sample sizes are
small and variable, the differences are always in the
same direction, and often significant at conventional
levels. This suggests that the measures of labor mar-
ket distortions of type proposed in this paper and in
Locay (2003) do appear to be related to economic
performance during transitions to market economies,
though of course it may be through a mechanism
other than the overestimate of human capital.8 Re-
gardless of the mechanism, these finding do not bode

well for Cuba. Cuba deviates from other countries of
Latin America by magnitudes that are usually similar
to those of the poorer growth performers among the
transition economies. Furthermore, Cuba shares the
pattern of few workers in trade and services, and few
graduates in law and business that are characteristic
of the worst performers.

Though these results are encouraging (in a research
sense), the small sample sizes are a limiting factor. It
would be valuable if the sample could be increased to
include more countries, especially from the former
Soviet Union. Such an expansion would help test the
robustness of the results in this paper, as well as allow
us to pursue further other lines of inquiry. It would
be interesting, for example, to see if positive devia-
tions, representing excess persons in a given category,
have the same impact on performance during the
transition as do negative deviations. I was surprised
to find that the lack workers in trade appeared more
related to low growth than surpluses in other catego-
ries.
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