G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

Unobserved Heter ogeneity and the Relation between Ear ningsand

Firm Size: Evidence from Two Developing Countries

March 2004

Mans Soderbom®*, Francis Teaf and Anthony Wambugt?
Abstract

It has been argued that the most likely explanation for the result that
earnings rise with firm size is that large firms employ high-ability
individuas. In this paper we use matched employer-employee panel
datafrom Ghanaand Kenyaand test for firm size effects in earnings
regressions whilst controlling for unobserved ability in the form of
worker fixed effects. For both countries we obtain a size effect that
is both economically and statistically significant.
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1. Introduction

The human capital model, in which earnings reflect skill differentials in perfect factor
markets, has dominated the interpretation of earnings functions in both developed and
developing countries. The result thet earnings tend to rise with firm size has been widely
interpreted within this framework, e.g. Oi and Idson (1999). If large firms hire more
productive individuals than small firmsand individual ability is partialy unobserved to the
econometrician, then the sizewage result is consistent with the standard human capital model
and competitive labour markets In this case, with appropriate controls for unobserved sKills,
the size effect will be indgnificant. In contrast, if there are “structural” reasons for the size-
wage relation, eg. higher monitoring costs in large firms (Bulow and Summers, 1986;
Ringuede, 1998) or job matching with search costs (Bertola and Garibaldi, 2001), there will
be asignificant size effect conditional on unobserved skills.

Testing for a size effect on earnings whilst conditioning on the full set of labour skills
is difficult, especially with crosssection data.* Several studies report a sizewage premium
conditiond on a wide range of observable factors, however it is possble that this result is
driven by the failure to control for unobserved skills, as conjectured by Oi and Idson.”
Progress on the matter can be made with longitudina dataon employees and firms, as this
enables the researcher to control for al time invariant unobserved characteristics. A limited
number of studies exploiting such data sets have now been produced. Abowd, Kramarz and
Margolis (1999) find that individual effects explain about 75 per cent of the firm-size wage
effect in France. Arai (2003) shows that, based on Swedish data, the size effect fals as a
result of controlling for unobserved worker characteristics Criscuolo (2000) obtains a similar
result for Germany. These studies thus support the notion that unobserved heterogeneity is
important.

As far as we know, this issue has not been empirically investigated for developing

countries. In this paper we test for the first time whether there is a size effect on earnings in

L An early and very influential study in this area is that by Brown and Medoff (1989).
%2 See e.g. Troske (1999) andBayard and Troske (1999).



Africa, conditional on individual fixed effects Labour markets in Africa are much more
segmented than in developed countries, which, if the size effect is structural, may result in a
larger size effect in Africa. ® Recent empirical studies suggest the correlation between size and
earnings is relatively strong in Africa (e.g. Veenchik, 1997; Strobl and Thornton, 2001,
Manda, 2002; Soderbom and Ted, 2004), however because none of these control for
unobserved heterogeneity it cannot be established whether or not this is driven by omitted

factors.

2. Dataand Empirical Analysis
Our data have been collected as part of field surveys of manufacturing firms in Ghana and
Kenya. These data cover the period 1995-2000 for Ghana, and 1995, 1999 and 2000 for
Kenya.* About 200 firms were included in each survey. At the same time as the firms were
surveyed up to ten workers from each firm were interviewed, yielding matched emplo yer-
employee data and there is a panel dimension in the firm data as well as in the employee data.
It should be noted that individuals that leave firmsare not traced, and so we only have panel
dataon ‘stayers . This meansthat, unlike Abowd et al. (1999) and others, we cannot identify
firm and individual effects separately.

Table 1 shows summary statistics for the variables we use in the empirical analysis.
We identify two size categories. small, which is firms with up to 30 employees, and large
those with 31 or more employees. Our full sample consists of 5,095 observations on Ghanaian
employees and 2,741 observations on Kenyan ones. In both countries, the average levd of

monthly earnings in small firmsis about USD %-60, while in large firms it is morethan USD

3 For arecent overview of African labour markets, see Mazumdar and Mazaheri (2002).

4 The Kenyan survey in 1995 was part of the World Bank’s Regiona Programme on Enterprise
Development (RPED). The Ghanaian data, and the Kenyan data for 1998 and 1999, were collected by
teams from the Centre for the Study of African Economies, Oxford University. The surveys cover
seven industrial sub-sectors that comprise approximately 70 per cent of employment and value added
in these economies. The structure of the survey questionnaire was designed to make it comparable over
time and across countries. See S6derbom (2001) for details about the Kenyan data; see Rankin,
Stderbom and Teal (2002 for details about the Ghanaian data.



100. T he average years of education, tenure and age, are higher in large than in small firms so
clearly thisearnings differential may reflect differences in human capital.

We proceed by regressing the logarithm of earnings on education, age, age squared,
tenure, a set of control variables, and the logarithm of firm size.® Table 2 shows OLS results
without controls for unobserved heterogeneity. In both countries firm size has positive, large
and highly significant coefficient. The human capital coefficients are largely as one would
expect, with the possible exception of tenure which is insignificant in all four specifications
(tenure is strongly correlated with age, however, which is highly significant). Less than half
of the variation in earnings is explained by the models shown in Table 2, suggesting an
important role for unobserved heterogeneity.

We now control for unobserved worker heterogeneity in the form of individual fixed
effects® Education and gender are collinear with the fixed effects and so cannot be included
in the model. Similarly, the age and tenure effects are absorbed by the time dummies. Results
are shown in Table 3 The first two columns show results from the within, or the “fixed
effects’, estimator. For both countries, the dze coefficient is smaller than what we get with
OLS which is consistent with the hypothesis that firm size is positively correlated with
unobserved skills. For Ghana the fall in the point estimate of the coefficient is dramatic: from
0.21 based on OLS to 0.05 with controls for fixed effects. For Kenyathe fall is more modest,
from 0.10 to 0.08. In both cases the size coefficient is significant at the five per cent level or
better. Thus, conditional on all time invariant factors, thereis a size effect on earnings.

One common explanation why fixed effects estimates tend to be lower than their OLS
counterparts is that “going within” exacerbates measurement error bias (Griliches and
Hausman, 1986). Under classica measurement errors estimating the model in first differences
gives more severdly biased results than based on the within estimator, which in turn is more
biased than OLS. If measurement errors are absent the within estimator has the same

probability limit as the first differenced estimator. Thus com paring the results from these two

5 The vector of control variables include gender, location and time dummies.
®we drop individuals that are only observed once.



edtimators is informative of whether measurement error bias is a problem. Columns 34 in

Table 3 show first differenced results. The size coefficient is now much closer to zero, and for

neither country is the size effect significantly different from zero.

The measurement error problem appears more severe for Ghana than for Kenya(why
is unclear). The continuity of the Ghanaan panel (six years of consecutive observations)
enables us correct for measurement errors using the approach proposed by Griliches and
Hausman (1986). This method exploits the result that, under serialy uncorrelated
measurement errors, firm size dated sisavalid instrument for the difference (f,- f;,.)
provided st ad st (t-t). By forming a system of equations with varying length of
differencing and different instruments for each equation, the parameters of interest can then
be consistently estimated using a generdized method of moments estimator (GMM; Hansen,
1982). Spatial constraints prevent us from going into further details about Griliches and
Hausman estimator here; for a recent exposition we refer the reader to Arellano (2003), pp.
51-4. One-step GMM results are shown in column 5 of Table 3 and the instruments are
indicated in the table notes.” The estimated size coefficient is 0.15 i.e. rather much higher than
what is obtained by the within or the first differenced estimator, but still somewhat lower than
the OL S result. The coefficient is significant at the five per cent level, and the Sargan-Hansen
test indicates that the overidentifying restrictions can be accepted. The latter result suggests

that the assumption of non-autocorrelated measurement errors is not overly restrictive.

3. Conclusions

Our data is consistent with other studies which have shown that the size effect on wages in
higher in developing than developed countries. To date the studies for developing countries
have had to rely on controls for observable skills. We have extended that analysis by using
pand estimators that control for all time invariant unobservable skills of the workforce. Panel

estimators while dlowing for fixed effects, can produce serioudy biased edtimates if

" Two-step GMM results are much the same except that the standard errors are lower. We attribute the
latter result to the downward bias in finite samples documented by Arellano and Bond (1991).



measurement errors are present. We have used an estimator developed by Griliches and

Hausman to show how important is the presence of measurement error for the Ghanaian

results. Our preferred estimates of the size effect are smaller than the OLS results, confirming
that unobserved skills are important. However the size effect remains significant and is much
higher than tha found in developed country data, suggesting that there may well be structura

differences between poor and rich economies in the operation of their labour markets.
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TABLE 1: SUMMARY STATISTICS

Small firms (employment £ 30) Large firms (employment > 30)

Mean Median Mean Median

A. GHANA®

Monthly earnings (USD) 55.7 44.3 124.0 78.6
Y ears of education 10.3 10.0 12.2 12.0
Age 33.9 31.0 38.7 37.0
Years of tenure/ 10 7.0 0.4 8.5 0.6
Male proportion 0.76 1.0 0.86 1.0
B. KENYA®

Monthly earnings (USD) 57.3 46.8 111.8 68.4
Y ears of education 9.0 8.0 10.3 11.0
Age 32.0 30.0 35.3 34.0
Years of tenure/ 10 6.6 0.4 8.9 0.7
Male proportion 0.85 1.0 083 1.0

@ Number of firms; 136. Number of individuals; 2330. Number of observations; 5095.
@ Number of firms: 236. Number of individuals; 1906. Number of observations; 2741.



TABLE 2
EARNINGS FUNCTION ESTIMATES: NO CONTROLSFOR FIXED EFFECTS

Ghana Kenya
@ @ (©) 4
Educetion (years) 0.083 0.067 0.104 0.086
(16.64)** (15.57)** (11.60)** (9.86)**
Tenure (years) 0.031 0.015 0.001 -0.024
(0.94) (0.57) (0.02) (0.72)
Age 0.066 0.040 0.047 0.030
(7.54)** (4.88)** (4.08)** (2.85)**
Ag€’/ 100 -0.056 -0.030 -0.030 -0.011
(5.15)** (2.89)** (2.06)* (0.78)
Mde 0.193 0.155 0.087 0.090
(3.86)** (3.45)** @77y (1.91)"
In Employment 0.212 0.101
(9.88)** (4.87)**
R-squared 0.38 047 0.32 0.35

Note The dependent variable is the logarithm of monthly earnings, expressed in USD. The estimation
method is OLS. A constant and dummy variables for time and location in the capitd city are included in
all regressions. The numbers in () are t-statistics based on standard errors robust to heteroskedasticity
and intra-firm correlation. Significance at the 1 per cent, 5 per cent and 10 per cent level is indicated by
* ** and " respectively.



TABLE 3

EARNINGSREGRESSIONS CONTROLLING FOR UNOBSERVED H ETEROGENEITY

Fixed Effects First Differences Griliches-
Hausman
GMM®
(1) Ghana (2) Kenya (3) Ghana (4) Kenya (5) Ghana
In Employment 0.049 0.079 0.006 0.038 0.149
(2.43)* (4.59)** (0.15) (1.59) (2.13)*
Individuas 1878 759 1878 79 1878
R-squared 0.22 0.41 0.19 0.01
Jtest (p-value)? 0.60

Note The dependent variable is change in logarithm of earnings. The numbersin () are absolute values
of t-statistics. Significance at the 1 per cent, 5 per cent and 10 per cent level is indicated by **, * and *

respectively. Time dummies are included in all regressions.

@ These are one-step GMM estimates. The instruments for (fii- fee), t =125 areas

follows
t Instruments

L fij -2 andtime dummies

2 fijt-1s fijr. 3 andtime dummies
3 fijt-1s fijr4 andtimedummies

4 fij {.1 andtime dummies
5 . .
fij,t-l and time dummies

@ This is the Sargan-Hansen test for the validity of the overidentifying restrictions. The test statistic is

equal to 15.85 and there are 18 degrees of freedom.
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