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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 
individuals. In this paper we use matched employer-employee panel 
data from Ghana and Kenya and 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 ear nings reflect skill differentials in perfect factor 

markets, has dominated the interpretation of earnings functions  in both developed and 

developing countries. The result that 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 firms and individual ability is partially unobserved to the 

econometrician, then the size-wage 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 insignificant. In contrast, if there are “structural” reasons for the size-

wage relation, e.g. 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 a significant 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 cross-section data. 1 Several studies report a size-wage premium 

conditional on a wide range of observable factors, however it is possible that this result is 

driven by the failure to control for unobserved skills , as conjectured by Oi and Idson. 2 

Progress on the matter can be made with longitudinal data on employees and firms, as this 

enables the researcher to control for all 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 falls 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 

                                                 
1 An early and very influential study in this area is that by Brown and Medoff (1989). 
2 See e.g. Troske (1999)  and Bayard and Troske (1999). 
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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. 3 Recent empirical studies suggest the correlation between size and 

earnings is relatively strong in Africa (e.g. Velenchik, 1997; Strobl and Thornton, 2001; 

Manda, 2002;  Söderbom and Teal, 2004), however because none of these control for 

unobserved heterogeneity it cannot be established whether or not this is driven by omitted 

factors.  

 

2. Data and 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.4 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 firms are not traced, and so we only have panel 

data on ‘stayers’. This means that, 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 level of 

monthly earnings in small firms is about USD 55-60, while in large firms it is more than USD 

                                                 
3 For a recent overview of African labour markets, see Mazumdar and Mazaheri (2002). 
4 The Kenyan survey in 1995 was part of the World Bank’s Regional 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 Söderbom (2001)  for details about the Kenyan data; see Rankin, 
Söderbom and Teal (2002) for details about the Ghanaian data.    
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100. The average years of education, tenure and age, are higher in large than in small firms so 

clearly this earnings 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. 5 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.6 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 size 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 Kenya the 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, there is 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 classical measurement errors estimating the model in first differences 

gives more severely 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. 
6 We drop individuals that are only observed once. 



 4 

estimators is informative of whether measurement error bias is a problem. Columns 3-4 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 Ghanaian 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 serially uncorrelated 

measurement errors, firm size dated s is a valid instrument for the difference )( , τ−− tijijt ff  

provided ts ≠  and )( τ−≠ ts . 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 generalized 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.7 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 OLS 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 

panel estimators that control for all time invariant unobservable skills of the workforce. Panel 

estimators, while allowing for fixed effects, can produce seriously biased estimates if 

                                                 
7 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).  
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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 that found in developed country data, suggesting that there may well be structural 

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(1)     
Monthly earnings (USD) 55.7 44.3 124.0 78.6 
Years 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(2)     
Monthly earnings (USD) 57.3 46.8 111.8 68.4 
Years 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 0.83 1.0 

     
(1) Number of firms: 136. Number of individuals: 2330. Number of observations: 5095. 
(2) Number of firms: 236. Number of individuals: 1906. Number of observations: 2741. 
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TABLE 2  

EARNINGS FUNCTION ESTIMATES: NO  CONTROLS FOR FIXED EFFECTS 

 Ghana Kenya 

 (1) (2) (3) (4) 
     Education (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) (0.71) 
     Age  0.066 0.040 0.047 0.030 
 (7.54)** (4.88)** (4.08)** (2.85)** 
     Age2 / 100 -0.056 -0.030 -0.030 -0.011 
 (5.15)** (2.89)** (2.06)* (0.78) 
     Male 0.193 0.155 0.087 0.090 
 (3.86)** (3.45)** (1.77)+ (1.91) + 
     ln Employment  0.212  0.101 
  (9.88)**  (4.87)** 
     
R-squared 0.38 0.47 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 capital 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. 
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TABLE 3 

EARNINGS REGRESSIONS CONTROLLING FOR UNOBSERVED HETEROGENEITY  

 Fixed Effects First Differences Griliches-
Hausman 
GMM(1)  

 (1) Ghana (2) Kenya (3) Ghana (4) Kenya (5) Ghana 

      ln Employment 0.049 0.079 0.006 0.038 0.149 
 (2.43)* (4.59)** (0.15) (1.59) (2.13)* 
      
      
Individuals 1878 759 1878 759 1878 
R-squared 0.22 0.41 0.19 0.01  
J-test (p-value)(2)     0.60 

Note: The dependent variable is change in logarithm of earnings. The numbers in ( ) 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. 
(1) These are one-step GMM estimates. The instruments for )( , τ−− tijijt ff , 5,...,2,1=τ  are as 

follows: 

τ Instruments 

1 
2, −tijf  and time dummies 

2 
1, −tijf , 3, −tijf  and time dummies 

3 
1, −tijf , 4, −tijf  and time dummies 

4 
1, −tijf  and time dummies 

5 
1, −tijf  and time dummies 

(2) 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. 


