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ABSTRACT

This study transforms the “October Inquiry” Survey of wages conducted by the International
Labour Organization into a consistent data file on pay in 161 occupations in over 150 countries from 1983
to 1998 to examine the pattern of pay across occupations and countries. The new file tells us that:

1. Skill differentials vary inversely with gross domestic product per capita. During the 1980s-
1990s, they fell modestly in advanced countries; fell more sharply in upper middle income countries while
rising markedly in countries moving from communism to free markets and in lower middle income
countries.

2. Wages in the same occupation vary greatly across countries measured by common currency
exchange rates and measured by purchasing power parity. Cross-country differences in pay for
comparable work increased, despite increased world trade.

3. The principal forces that affect the occupational wage structure around the world are the level

of gross domestic product per capita and unionisation/wage-setting institutions.
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Wages Around the World: pay across occupations and countries

Consider the wages of workers in two occupations in two countries: say a labourer and software engineer in
India and a labourer and software engineer in Germany. There are three useful contrasts one can make with these
wages.

1. The percentage (or absolute) differential between the wages of more skilled and less skilled workers
within each country. All else the same, this skill differential reflects the return to human capital and the degree of
inequality in the wage structure in the countries.

2. The ratio of the wages of workers in the same occupation between the countries, measured in a common
currency through exchange rates. All else the same, this cost differential reflects the different cost of producing
goods with these workers.

3. The difference in wages for workers in the same occupation, measured in purchasing power parity units.
All else the same, these living standard differentials measure differences in the economic well being of similarly
skilled workers.

With data for many occupations and countries, one can examine generalizations of these relations: the
variance of occupational earnings within countries; the dispersion of cost differentials among countries; and
inequality in living standards for similarly skilled workers around the world. With data over time, one can further
examine changes in these measures and the tendencies, if any, toward equalization of pay across occupations and
countries.

Labour economists have traditionally focused on the pattern of skill differentials." Their chief generalization
is that differentials are lower in advanced countries and decline over time with economic development, because of
more plentiful supplies of skilled workers.” In Tinbergen’s “race” between education-induced increases in the supply
of skills and technology-induced increased in demand for skills, the shift in supply has dominated, reducing
differentials.’

Trade economists focus on differentials in the cost of comparable labour across countries. The major issue
is the extent to which trade produces factor price equalization. In its strongest form, the Samuelson-Stolper theorem
predicts the same pay for workers with the same skills around the world. Still, trade theory allows the wages of
similarly skilled workers to differ if countries operate in different cones of diversity or use different technologies.

Development economists focus on how economic growth affects living standards and thus on wages deflated

by purchasing power parity price indices. They worry whether growth raises the living standards of the poor in the
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Equation (19) suggests that there are two extreme cases:
(a) uniform weighting

If G, — oo, then w, = 1/1

measurement error dominates the unobservable data correction error, and each estimated normalized wage is
weighted equally.

ot with 7,,, the number of data types observed for given (j,o,t). In this case

(b) lexicographic weighting

If 6} =0, — oo Vi,i’ #n, then

w, —=>1Lw, —0 di=n
w, =>1/1 —Jdi=n

If the unobservable data error dominates, the normalized data type will receive the full weight if observed, otherwise
the data types will be weighted uniformly.

In case B is unknown (as is the case here), the same extreme weighting schemes can be derived. In this case equation

(11) can be estimated with OLS, and the estimated ﬁ can be used in equation (15):

Vijou = Vijos ~ xi,j,o,yﬁ (20)
This gives also an unbiased estimate of the normalized wage, but now the variance depends also on the sampling

variance of 3 :
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where X={x,,,.} is a matrix of the row vectors of data dummies, and the subscript X of the inverted matrix stands for

the rows corresponding to the X matrix. Given that var(y, ;) becomes unbounded Vi if & 3 —> oo, uniform
weighting is optimal with infinite measurement error. On the other hand, given that var(y, o . ) becomes unbounded

Vi#nif o 82 — oo but equals O j for i=n (because x.,,=0), lexicographic weighting is optimal if unobservable

data type error becomes unbounded. Hence, the uniform and lexicographic weights are extreme cases.*

* In fact uniform or lexicographic weighting may be foo extreme if we take into account the fact that with unknown 3

2 LS ~ ~ 2 2 . .
generally cov(y, ;,,, Vs ,,,)#0and Var(yi,j)o,t )# Var(y,,j,a),) for 0, =0, —oo, 1 # i
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III Data Calibration

Estimation of the regression model (11), taking into account the block diagonal structure of the error variance matrix,
is the most efficient calibration method. On the other hand, the direct calibration method of equation (20) allows a
simple calibration which is unbiased, and which does not assume as much knowledge about the variance-covariance
structure of the error terms (except if one wants to use optimal weights). For this reason, we have chosen to
implement both procedures, and to check whether they give very different results.

Full GLS estimation of the regression model (11) turned out to be impossible because of the large number of
regressors. Instead we have used a 2-step procedure, where we first estimated the variance structure of the error term
o 82 +0 j , using a fixed effects regression, and next the variance of the random effect term 6 . o ; ,

vi,j,a,t ’ Joit 2

using a between regression.” These variance estimates allow us to calculate the predicted random effects 0, ot

Using the between estimates O i and (550 and the predicted random effects, we can derive the predicted normalized

log wage according to formula (13).

The next table summarizes the different calibration regressions. Columns (1) and (2) correspond to the random
effects and direct calibration method respectively. We have also done different calibrations using different

simplifications of the vector of coefficients ﬁ for the direct calibration method. We have tried the following:

(2) dummies for pay concept (Y), gender (Y,), period concept (Y3), and statistical concept (Yy).
(3) same as (2), but with interaction terms with income rank of country (4 groups)

(4) same as (2), but with interaction terms with region (9 groups).

(5) same as (2), but with country-specific gender dummies.

Table A.1 Calibration variants used

(1) (2) 3) 4) (5)
country x year dummies X X X X X
occupation dummies X X X X X
pay concept dummies X X X X X
gender dummies X X X X
period dummies X X X X X
averaging dummies X X X X X
interaction terms income rank X
interaction terms region X
gender x country dummies X
estimation method two-step direct direct direct direct

The following table gives the correlations of the predicted wage for all calibrations across all countries / occupations /
years. We have also experimented with two weighting schemes for the direct calibration method, viz. uniform
weighting (wu) and lexicographic weighting (wl)

Table A.2. Correlations of predicted wages across calibrations
method (N 2)+wu 3)+wu @+wu S)+wu Q)+wl QB)+twl AH+wl (5)+wl

(1) 1

2)+wu  0.9935 1

(3)+wu 09928  0.9998 1

@) +wu 09928  0.9995  0.9996 1

(5)+wu 09854 09851 09855  0.9830 1

(2)+wl 09878 09953  0.9947  0.9950  0.9770 1

(B)+wl 09866 09950  0.9947  0.9950  0.9762  0.9999 1

@) +wl 09870 09947  0.9943  0.9953  0.9745  0.9995  0.9997 1

(5)+wl 09854 09879 009878  0.9859  0.9946  0.9890  0.9884  0.9868 1

> These are the first 2 steps in the STATA xtreg, re procedure.
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The last 2 tables give the correlations of the standard deviation of log predicted wages and the 90"/10™ percentile
ratio of predicted wages across all countries / years for the different calibration methods. Here we have limited the
sample to those country / year periods for which at least 30 occupations were reported. Limiting the sample to those
countries which report a sufficient number of occupations increases the correlation among the dispersion measures
for the different calibrations.

Table A.3. Correlations of standard deviation of log predicted wages across calibrations

method
(1)
(2) + wu
(3) +wu
(4) + wu
(5) + wu
(2) +wl
(3) +wl
(4) +wl
(5) +wl

(1

1
0.9901
0.9898
0.9895
0.9903
0.9880
0.9875
0.9869
0.9891

(2) +wu

1
0.9987
0.9970
0.9963
0.9984
0.9968
0.9948
0.9952

3)+wu

1
0.9978
0.9968
0.9972
0.9982
0.9957
0.9959

4) +wu

1
0.9968
0.9958
0.9964
0.9982
0.9962

(5) +wu

1
0.9938
0.9939
0.9936
0.9985

2)+wl @)+wl @+wl (5 +wl

1

0.9987 1
0.9970  0.9979 1
0.9957 0.9960  0.9962 1

Table A.4. Correlations of 90"/10™ percentile of predicted wages across calibrations

method
(1)
(2) + wu
(3) + wu
(4) + wu
(5) +wu
(2) +wl
3)+wl
(4) +wl
5)+wl

(1)

1
0.9733
0.9716
0.9732
0.9716
0.9681
0.9664
0.9662
0.9650

(2) + wu

1
0.9953
0.9930
0.9872
0.9943
0.9904
0.9863
0.9812

(3) +wu

1
0.9942
0.9897
0.9895
0.9937
0.9871
0.9830

4) +wu

1
0.9928
0.9893
0.9903
0.9940
0.9878

(5) +wu

1
0.9837
0.9853
0.9869
0.9942

Q) +wl G)+wl @+wl  (5)+wl

1

0.9957 1
0.9928 0.9942 1
0.9879  0.9893 0.9925 1

It is clear from the above tables that the different calibration methods produce very similar results. For this reason we
use the most straightforward calibration in the paper for further analysis, viz. calibration (2) + wu.
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ENDNOTES

' Melvin Reder, “Industrial Wages” in Aspects of Labor Economics Universities National Bureau Conference Series
No. 14 University Microfilms 1962.

* Since the supply of workers to education depends on the returns to schooling, however, this analysis requires some
consideration of the determinants of those returns and such factors as public provision of schooling and technological
change in education and the rest of the economy.

3 Jan Tinbergen, “Substitution of Graduates by Other Labour,” Kyklos 27:2 (1974): 217-26.

* George Psacharopoulos, 1994 “ Returns to Investment in Education: A Global Update”, World Development 22:
1325-43. For an analysis of some of the data problems with these estimates see Bennell, Paul, 1996 “Rates of Return
to Education: Does the Conventional Pattern Prevail in sub-Saharan Africa?”’ World Development 24: 183-199.

> The ILO actually asks for information on 159 occupations but it differentiates occupation 139, executives in the
government into three sectors; national, regional or provincial, and local governments.

® The maximum is the multiplicand of the number of countries (156) times the number of occupations (161) times the
number of years (16).

7 In a few cases the wages are in the form of ranges. We found the midpoint of the range and report it as the wage for
the category.

¥ The situation is not quite as dire as this statistic indicates because we can obtain some greater comparability by
taking account of the natural time dimensions, such as turning yearly earnings into monthly figures by dividing by

12, turning weekly wages into monthly by multiplying by 4.3, or by multiplying hourly pay by hours worked reported
on the survey. But even if we standardize using these procedures, only 16.9 percent of the reported figures are
directly comparable.

’ We can transform into any other scale, such as average earnings for women on a weekly basis. Choosing the most
common, however, minimizes the noise introduced by the calibration procedures because it starts with a larger
number of non-calibrated wages.

' By dimensional analysis we mean simply changing the time units in well-determined ways, such as obtaining
weekly pay by dividing annual pay by 52.

" For countries which reported at least 30 occupations in a given year.

2" As long as occupations have different numbers of employees, the distribution of occupational wages will differ
from the distribution of individual wages. But as long as we are concerned with the structure of wages, treating
occupations as units of observation is valid.

13 This procedure keeps the vast bulk of our country-year data since virtually all countries report on some occupations
in a given grouping. Out of 990 country-occupation-year data points, 718 have information on each decile and an
additional 104 have information on all but one decile.

' The results with our decile measure shows a somewhat different pattern: no change in the more advanced
countries and an increase in inequality in the lowest income countries, so the patterns in the text should be viewed
cautiously. Regression analysis for both sets of measures of inequality are consistent with the pattern in the figure.

"> We have compared the Czech Republic and Slovakia with Czechoslovakia when it was a single country.

'® The statistics of extremes can readily be applied to this analysis, as it deals with the relation between extreme
values and the central tendency and dispersion of a distribution. See Gumbel, E. J. Statistics of Extremes 1958.
Columbia University Press, New York.

'7 The reason is that Germany reported on almost all of the occupations. For the two occupations for which it did not
include wages, we interpolated from the distribution of occupational wages in Australia.

'8 The Penn World Tables’ purchasing power parity prices are derived from data obtained by the International
Comparison Project (ICP) of the UN Statistical Office, extrapolated to additional countries and time periods. The
ICP divides GDP into 151 detailed categories, of which 110 are consumption items, 35 are investment goods, and 5
are government spending. Ideally, countries report national prices for 400 to 700 specific items within these
categories, based on ICP detailed specifications of over 1500 commodities, services, or inputs. The item prices are
expressed as ratios to US prices and then averaged to yield 151 separate price parities. Prices for each of the three
main parts of GDP are then estimated by taking weighted averages of the country basic parity prices, and used to
calculate an international price for GDP.

" In preliminary calculations we created a separate unionism variable, but because there were too few communist or
ex-communist countries in our sample to get a reliable coefficient, we dropped the separate union variable from our
final calculations. The calculations gave a negative coefficient to the separate communist union variable similar to
that on unionism in market economies.

2 Edward Leamer has argued forcefully that only prices matter while Paul Krugman has argued that counterfactuals
based upon factor content quantity calculations also have important implications for assessing the effect of trade.

2! Countries with more compressed structures of wages may end up with different distributions of occupations or
industries. See Steven Davis and Magnus Henrekson (“Wage-Setting Institutions as Industrial Policy: Swedish
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Experience Seen from a U.S. Perspective,” NBER Summer Institute Workshop in Labor Studies, Comparative Labor
Markets Session, July 28, 1999) for studies of the effect of pay compression on employment structures.



