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Abstract: Based on a theoretical consideration of the human capital production technology, this 
experimental study investigates the implied growth of population distribution in terms of educational 
attainment levels. Based on an investment in a five-year period and the data that were obtained from 
ninety four developed and developing countries between 1960 to 1995 AD,  the study concluded that 
dispersion index and human capital index certainly affect the productivity growth.  Limited social 
resources for the investment in human capital imply that the education and training policy creates 
greater human capital dispersion which is growth incentive.  
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INTRODUCTION 

 
 Endogenous growth models have been followed in a theoretical framework which is based on economic 
growth in terms of human capital accumulation. These models emphasize that human capital is a driving force 
In the process of economic growth. Barrow (1991), Ben Jib and Espichel (1994), Dinopoloso Thompson (2000) 
and some empirical evidence and findings support these models that human capital is associated with 
productivity growth. In these studies, human capital stock is shown through the average years of schooling or 
the proportion of enrollments to population. It may be true that by having the same average education, 
economies with different population distribution in the form of educational excellence levels may have different 
performances. Educational policy and the structure of social stimuli system determine human capital 
accumulation of population distribution across different educational excellence levels.  It is interesting to note 
that not only the average years of schooling, but also population distribution in terms of different educational 
excellence levels create a wide variation across economies and during all times. For example, although both 
countries of Canada and Norway had the same the average years of schooling for their population, but Canada's 
population had much more diverse in terms of educational excellence levels than Norway. This study defines the 
distribution of human capital as the degree of dispersion in population distribution in terms of educational 
excellence levels. This study empirically examines productivity growth in human capital dispersion based on a 
theoretical consideration about the shape of the human capital production technology. Findings place great 
emphasis on educational policy. A theoretical consideration in the study is due to the development of human 
capital production technology and the assessment of human capital index. The index of the average years of 
schooling is used commonly for representing human capital. It is assumed that human capital is obtained from 
various educational levels and is a good alternative and each additional year of education has been distributed at 
a constant rate regardless of educational levels for productivity growth.  
 
Model: 
 Investments in human capital have been determined by optimizing individual decisions based on market 
incentives and government. Although endogenous growth models show that a society with stronger incentives 
may create more growth to invest in human capital, but this issue that how social incentives are used to invest in 
human capital during the different educational levels is not clear. This is an important debate that different 
structures of human capital in the population may have or have not different effects on productivity growth. 
Based on an economy the final output is produced by two output factors: labor and physical capital. A 
production function Cobb – Douglas is assumed with constant returns to scale technology.  
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 Where Yit   ، Kit and Lit denote Gross domestic product (GDP), I denotes the physical capital stock and labor 
force in the country and t denotes the time. Different technological level )Ait) is effective through the factors 
contributing to the increase of efficiency and environmental science. Endogenous growth models of Lucas 
(1998), Romer (1990) and Jones (1995), Provide a theoretical framework that productivity growth increases 
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human capital. Other studies, including the works of Barthel and Lichten Berg (1987), Foster and Rosen Whigs 
(1996) and Berman (1998), suggest that human capital enhances the responsibility of technology and human 
capital is fully utilized. Ben Jib and Espichel (1994), Bilz and Techno (2000), and Dinopolos and Thompson 
(2000) introduced a model that the average of human capital in population impacts on productivity growth.  
 According to empirical studies, the study considers each individual labor that affects the rate of 
technological progress. In this model according to Nelson and Help (1966) the compensation effect is combined 
to see whether a country has a higher technological level. The average index measures the years of schooling as 
human capital per each capital. The cost of investment opportunities for each additional year of schooling, the 
linearity of g implies that the return to schooling is constant for the production of human capital. However, the 
different types of knowledge can be obtained at any academic level and it may be a non-linear relationship in 
return at different educational levels. A similar amount of investment in assessed education in terms of 
opportunity cost or in other words, a similar level of average years of schooling in the population, and if the 
recursive function is not linear the combination of total human capital will be a subject. Depending on the issue 
that the function g is convex or concave, a more or less diversion  from the combination of human capital in 
terms of educational excellence levels may lead to a higher accumulation of human capital and thus, 
productivity growth will be higher.  
 The study investigates whether there is a nonlinear function of the human capital production technology. 
The function g is estimated based on Taylor series.  
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 The function g suggests a significant relationship between the growth and distribution of human capital. 
When g is convex or concave, Sit will determine the significance of human dispersion. When there is no 

difference between 
g 

 and zero, thus the normal use of the average years of schooling may be considered as a 

capital index. When there is a significant difference between g 
 and zero, so human capital dispersion has an 

additional implied growth. when g   is positive it denotes that it is  an incremental return  for the years of 

schooling in human capital production and then higher dispersion in distributed population will create higher 

growth in terms of educational excellence levels. When g 
 is negative, it denotes that Homogeneous 

population in terms of educational excellence levels may lead to a higher growth in the years of schooling. The 
political implication of educational policy in this study is very strong.  To determine that a country has put a 
pressure on social resources devoted to the education, the results of this study will not provide the same 
uniformity. It is true that a country's educational policy has been considered with more important aspects related 
to social welfare. Though this study focuses only on the productivity aspects of educational policy, and the 
distribution of human capital in population may be removed from other topics.  
 
Data Description: 
 The study used the data from 94 countries between 1960 and 1995 which were collected from two main 
sources: Penn World Tables (PWT) of Hesston (2002) for input and output data and Barro and Lee (2000) for 
data of educational excellence. At the time, Barro and Lee (2000) provided data for educational excellence in a 
five-year period, and all other data were collected in a collaborative way in a five-year period. Real gross 
domestic product (GDP) and real investments and the number of employees are obtained from PWT. Since the 
capital stock series of the new PWT is not ready, capital stock is estimated from the homologous series of real 
investment in country I. First, the initial capital stock (kio) is estimated based on the following formula: 

)( iiioio qdIK 
 

ioI
 
an initial capital stock  for country I . Retirement rate (di) is assumed to be 5%, Growth and investment 

rate (qi) is calculated from the investment made in the last ten years in country I.  
 
Economic Methods: 
 There is a linear empirical model based on the above formula to study that the average index and dispersion 
index of human capital have an important development. Because educational excellence data are available only 
for a five-year period, this study makes use of data based on the five-year growth rates. As output, capital, labor 
and human capital indexes may be determined internally in the structural system, they can provide the potential 
regression that may be the basis for the estimation.  
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Discussion of the Distribution of Human Capital: 
 Some recent studies in the field of human capital, have considered variance and standard deviation as an 
measuring index of the distribution of human capital. Variance was discussed in the studies of Raam (1984), 
Viennese Garden (1979), Field (1980) and Marien (1976). Standard deviation was also discussed in the studies 
of Raam (1976). Standard deviation was also used in the studies of Raam (1990) and Birdsall and Londondo 
(1997). In this study, variance is considered as a measure index of human capital distribution more than standard 
deviation. One concern about the use of standard deviation as a measure of dispersion was announced by Raam 
(1990) standard deviation has a stronger relationship with the average. The coefficient of variation is considered 
as an alternative measure of dispersion in the studies of Lopez (1998). Its measurement modified appropriately 
the measure of dispersion associated with standard deviation. The relationship between two variables does not 
follow a simple linear form. More importantly, the critical issue of the index is that it cannot be determined 
when the average is zero or close to zero. When the average is zero or close to zero it may give us a non-
evaluable result of dispersion. When human capital Gini coefficient shows an inequality in education, the 
inequality in income distribution may be sufficient in the evaluation of the distribution of human capital. A clear 
example can be seen in the following. 
 According to the studies of Kastlo and Domenzh (2002) and Yemen (1975) human capital Gini coefficient 
is equal to 0/990 for 98/8 % of untrained population and all trained in the rest of the population. However, when 
human capital Gini coefficient of a country is equal to zero the country has the same degree of educational 
excellence. In terms of variance measurement there is zero variance and near-zero variance that is stable, in 
human capital in the form of educational excellence. The example shows that when there is only a small 
correlation between population and education, human capital Gini index as a dispersion index may be 
problematic for developing economies. 
  
Conclusion: 
 This study examined the importance of human capital distribution in productivity growth based on the 
production function regression and based on the data obtained from developed and developing economies in a 
time interval. Control provided a strong evidence for the effect of compensation, regional and fabricated time in 
experimental studies and both the average index and dispersion index of human capital have a positive role in 
productivity growth. Results on the average index of human capital support the previous studies in the 
theoretical literature due to human capital in productivity growth. The most interesting result of this study is that 
the Greater dispersion in the distribution of population adds to productivity growth in educational levels. This 
document is consistent with theoretical discussion about the existence of a non-linear relationship in the human 
capital production technology on the second part. The results of this study support the convexity of hypothesis 
that each additional year of study at a higher level enhances human capital at an increasing rate. Results of this 
study point out that when resources are allocated to all educational levels, an economy can have a better 
performance with limited public resources for education. On the contrary that economy cannot have a better 
performance when the focus is mainly on one level of education for example basic training.  Its implication may 
apply specifically to a developing economy when they optimize their educational policy strategy for the final 
growth.  
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