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Abstract: The early 21st century introduced a new market paradigm: a high level of education of the employed should ensure high 

productivity and correspond to a high level of wages. Countries with developed economies provide promising opportunities for education, 

but efficiency of human resources use is still different. Differentiation in the correlation between labor productivity and wages in the “high 

income” and "upper-middle income" countries is a fairly high. The efficiency improvement of national economies should be based on the 

diversification of the sectoral structures based on technologies that would replace labor with capital, ensure high wages and the demand for 

a sufficiently high level of education of employees. 
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1. Introduction 

 

The existing demographic models of population reproduction play a 

significant role not only in the formation of sources of national 

labor supply, but they also become the determining factor for 

business when choosing manufacturing techniques. Countries with a 

high level of economic development have to objectively invest in 

new technologies that replace human labor, in response to the 

reduction of manpower. Replacement of capital by labor, in turn, 

imposes new requirements on the workers’ skills and competencies, 

which should lead to new educational models. Education should not 

just be much-in-demand and accessible, but governments should 

create incentives for education. Decent payment for labour remains 

one of the most important factor for the choice of the sphere for 

employment, without denying the importance of personal 

fulfillment, creativity and other attributes. 

Payments should correspond to the level of the employees’ 

education, prevent the incurrence of poverty traps by means of 

inefficient redistribution – poverty traps, and fit adequately to the 

level of efficiency. 

At the turn of the XX century, businesses developed a fairly stable 

idea that off-shoring of manufacturing in low-wage countries will 

improve the competitiveness of their products. Export of technology 

is impossible indefinitely, on the one hand. On the other hand, 

countries that have successfully embraced such investments and 

new technologies have achieved economic growth. They have 

formed their own innovative and educational potential, and 

successfully compete with economically developed countries. These 

countries have a high self-employment potential, a high level of 

demand for education, which leads to an increase in both 

productivity and wages. In the future, these countries will become 

the main area of development and implementation of technologies. 

At the same time, the extremely high differentiation of the 

population by income, the lack of equal access to education, the 

inability of the state to ensure equal social conditions, to leave a 

significant part of the labor force in these countries in the sectors of 

traditional economy with a low level of technology and low wages.  

 

2. Results and discussion 
 

The information source of the research is statistics from the 

International Labour Organization Department of Statistics 

(ILOSTAT), the UN. For analysis  of the inter-country 

differentiation of wage compliance with the level of education, the 

following indicators were used: “hourly labour cost per employee” 

(measured in U.S. dollars), and “employment by education”. 

ILOSTAT estimate the employees’ education at five levels: (1) less 

than basic, (2) basic, (3) intermediate, (4) advanced, (5) level not 

stated. The age group “15+” was selected for the study, since the 

conjugate indicator - “hourly labor cost per employee” - is 

calculated on all the employees in the national economy. For the 

formation of the initial data array, the last time period - 2016 - was 

chosen, and simultaneously the information on employment by 

education and hourly labor cost per employee was presented. It 

should be noted that the analysis was based on the most time-related 

data, under the conditions of lack of a complete set of baseline data 

for any given year.  Israel, for example, gave the latest information 

on the employment by education in 2013, while the results of 

monitoring the parameter hourly labor cost per employee are 

presented annually. Some countries provided the baseline 

information only on the labour productivity category, and the others 

reported on the hourly labour cost per employee. 

These nuances prevent the use of methods of correlation and 

regression analysis, but lead to  the traditional grouping of countries 

according to the level of labor productivity per employee, 

calculations and modeling of which were carried out by ILOSTAT 

in November 2018. It is the parameter  labor productivity per 

employee that allows to evaluate not only the level of economic 

development of the country, and to identify the social orientation of 

the government and business for shaping of principles, approaches 

and establishing the salary scales [1]. This approach not only keeps 

the logic of the study, but also allows to make integrated 

conclusions on a group of countries, based on the resulting indicator 

of the effectiveness of national economy. All countries of the world 

are divided into categories with low income, lower-middle income, 

upper-middle income, and high income population [1]. 

During the analysis, the ranking of countries for the parameter 

employment by education was carried out for the group of 

employees with the Advanced level of education, because they 

receive the highest payments. According to the monitoring results 

of the Bureau of Labor Statistics, the incomes of workers with 

advanced degrees are significantly higher in comparison with those 

who completed high school but never attended college [7]. The 

study is based on the principle “the higher the level of education of 

the employees, the higher the level of their productivity, and the 

higher are their incomes”. 

We first analyzed a group of countries with the level of labor 

productivity exceeding 88,089 US dollars in 2016 (Table 1). Of the 

countries represented in this group, the highest proportion of the 

employed with Advanced level of education is in Canada, it makes 

65,7 % (rank 1), while hourly labor cost per employee is the lowest 

in this group and makes only $26,8 there (rank 13). According to 

the parameter labour productivity, Canada ranks last but one (rank 

12). Conditionally low labor productivity determines the low level 

of wages. Paradoxically, the high level of education of the 

employed is insured by accessibility of education as a social good, 

as well as the high educational potential of the migrants, which is 

determined by the government policy. 

During the observed period of 2000-2016, the share of employees 

with Advanced level of education increased from 52,3 % to 65,7 %, 

the labor productivity for the same period reached 10,92 % [4, 6]. 

Over these years, Canada moved from the group of upper-middle 

income countries to the group of high income countries, which 

indicates an increase in the efficiency of the national economy. Low 

wages may indicate some weakness of the institutions for protection 

of workers’ rights. For the period 2008-2016, hourly labour cost per 
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employee decreased by 3,68%, despite the fact that in 2010-2012, 

wages kept growing [3]. However, the disparity between the high 

level of education and the level of productivity indicates the 

underutilization of the labor, which is determined by the specifics of 

the sectoral structures and the level of international competition. 

The next group of countries includes Italy and Germany. In 2016, 

these two countries had the lowest shares of employees with the 

Advanced level of education: 21,3 % and 28,9 %, respectively. Italy 

traditionally has a low level of education of the employed.  In 2016, 

for example, the share of the Italian employed having a high school 

level of education made 31,0 %, the intermediate level reached 

47,1 %. The share of Advanced education employees increased by 

933 % for the period 2000-2016; the growth  became 77,5 % over 

17 years.  

In Germany the share of the employed with Advanced level of 

education increased by only 4,5 %, during these years. The growth 

made 18,44 %, which is the lowest indicator for the countries in this 

group. The growth of hourly labor cost per employee in Germany 

amounted to $13,37 or 57.8% for the period 2000-2016. In Italy, the 

parameter hourly labor cost per employee was applied to only six 

years: from 2011 to 2016. During this period, the wage growth 

amounted to $4,84; the positive phenomenon might be caused by a 

truncated period of analysis. 

As already noted above, the crisis of 2008-2010 led to the decrease 

in wages. In Italy and Germany it did not cause a sharp decline in 

payments for that time, but after 2014 the wages declined sharply.  

In Germany the problem was solved by 2016, but in Italy the wages 

still keep declining. The low level of education in Italy determines 

the low level of wages, but in Germany the lack of demand for 

Advanced level of education derives from the demand for 

Intermediate educational level. Large incomes of “professional” 

workers, guaranteed by the government, prevent incentives for 

educational growth. 

In the subgroup of Luxembourg, Denmark, Sweden, Belgium, 

Netherlands, France, Finland, and Austria ranks for the parameters 

the share of employees with the Advanced level of education and 

hourly labour cost per employee are almost the same. The high 

level of education corresponds to a high level of wages. In 2000-

2017, the share of the employed with the Advanced level of 

education increased by 70,9 % in Luxembourg, 40,98 % in 

Denmark, 39,07 % in Sweden, 39,64 % in Belgium, 50,06 % in 

Netherlands, 84,19 % in France, 31,04 % in Finland, 123,08 %  in 

Austria [6]. The demand for education on the part of citizens was 

dictated by the requirements of business. Since 2000, this subgroup 

of countries has belonged to the category of economically 

developed countries with high income level of productivity. High 

level of labour productivity here provides the employees with a high 

level of wages. In all these countries, the wage kept growing over 

the period 2000-2016, but slightly declined in post-crisis 2009 and 

2015. 

Exceptions to this group of countries are Norway and Ireland. These 

two countries have the same level of education in terms of the share 

of the employed with Advanced level of education: 43,4 % and 45,2 

%, respectively, which is in general typical for the countries of the 

European Union. In terms of hourly labor cost per employee, the 

gaps are quite significant. In Norway hourly labor cost per 

employee is $55,46 (rank 1), in Ireland it is $33,63 (rank 11). In 

both countries, high levels of labour productivity make payments 

high: in Norway this is due to the high level of social government 

protection; in Ireland the protection level is lower, and the proven 

track record is determined by the specifics of the sectoral structures 

of the national economy. 

In broad terms it should be noted that the group of countries with a 

high level of efficiency in the use of labor resources, which are the 

countries of the high income group, is characterized by a significant 

increase in demand for education at Advanced level. The increase in 

the level of education of employees since 2000 has led to an 

increase in wages. Unfortunately, the deterioration of the global 

macroeconomic situation caused a rather tough reaction on the part 

of business, which was a decrease in wages. This phenomenon was 

evident in the post-crisis years of 2009 and 2015. ILO studies show 

that these countries have currently recovered their productivity 

levels after the crisis periods of 2008 and 2014 [8], but have not 

brought back the recovery in wages. 

Table 2 reveals the data on the level of labor productivity, level of 

education and hourly wages in the upper-middle income group of 

countries. In contrast to the previous set, there is a very high level 

of differentiation between the level of education of the employees 

and the level of education. The six countries – Israel, Cyprus, 

Lithuania, United Kingdom, Spain, Estonia – have a share of 

employees with the Advanced level of education of more than 40 %. 

The leader in this group is Israel, despite the fact that they reported 

the data just for 2013. The share of the employees with Advanced 

level of education for the period 2009-2016, when the dynamics of 

wages was shown, decreased by 0,4 %. The dynamics of this 

relative indicator as such does not allow to draw conclusions about 

the negative trend. During this period of time, the number of 

employees with this level of education increased by 274 thousand 

people in absolute terms, which makes 83,79 % of the total increase 

in employment. It can be concluded that Israel currently continues 

to hold a leading position in the world in terms of education of 

employees. The leading position of the country is supported by the 

active government strategy to increase the accessibility of education 

and to live up to educational potential of the employees. With an 

average annual labor productivity growth rate of 0,91 %, the 

average annual wage growth made 4,25 %. However, the scale and 

sectoral structure of the economy did not allow to ensure the 

income of employees at the level of the European Union. 

Quite interesting is the situation in the analysis of interrelation 

between education and income of employees in Cyprus. Narrowly 

focused specificity of the sectoral structure of the national economy 

does not allow providing high level of wages. The government 

policy aimed at ensuring access to education, including for the 

foreign citizens, provides good educational opportunities for 

population, but the obtained professional knowledge and skills can 

be implemented only in industries with a conditionally low level of 

labor productivity. 

Education of the employees on Cyprus corresponds to the level of 

education of the employed group of high income countries, and 

wages – a group of upper-middle income countries. It should be 

noted that Cyprus’s position  in terms of productivity is in the 

second half of the group, and it is almost at the level of post-

socialist countries of Eastern and Central Europe. The conclusion is 

as follows: the availability and accessibility  of education provide 

an opportunity to receive a high level of education in areas 

corresponding to the sectoral structure of the national economy, but 

due to the narrow specialization of the country’s economy, it might 

be impossible to be decently paid. 

The salary level on Cyprus corresponds to the salary level of 

Portugal, where the share of employees with the Advanced level of 

education is 26,0 % or Malta – 25,6 %: interestingly, the figures  are 

almost two times less than for Cyprus.  

Against this background, there should be no paradox between the 

level of wages and the level of education for the post-Soviet States: 

Estonia, Lithuania, and Latvia. In this subgroup of countries, high 

demand for education is a historical phenomenon, and a traditional 

model of household behavior. Citizens keep building their 

trajectories of behavior in the labour market, starting with 

compulsory Intermediate, and later Advanced educational level. 

Education has traditionally been the leading branch of the national 

economies of these countries. The transition to a market economy 

significantly changed the sectoral structure of the national 

economies of these countries, which led to the devaluation of the 

human capital and determined new requirements for professional 

knowledge and skills of the employees. However, the increase in 

the share of employees with the Advanced level of education for the 

three Baltic States remains important and has a multidirectional 

trend. 

Thus, Estonia shows the rise of the total number of the employees 

exactly due to high level of education: increase in the number of the 

employed amounted to 58 000 people over the period of 2000-2016, 

which is 9,9% of total employment in the economy. Latvia, due to 
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the decline in the competitiveness of the country’s economy for the 

period under review, demonstrates decrease in the total number of 

employees by 49 000, or 5,2 %.  The growth of the number of 

employees with the Advanced level of education  amounted to 

134 000 people, or 68,02 %. 

Structural changes in the share of employees with the highest level 

of education in Lithuania are determined by the reduction in total 

employment of 58 000 people, or 4,09 %.  The share of employees 

with the Advanced level of education decreased to 47 000 people, or 

7,24 %. The ratio of the level of education and wages in the Baltic 

States indicates serious lack of demand or even immunity of the 

economy of the educational level of the population. Labor 

productivity and wages in this subgroup of countries corresponds to 

the level of Chile, while the share of employees with the Advanced 

level of education in Lithuania is twice lower and makes only 

16,3 %. 

Generalizing characteristic of the group of countries with upper-

middle income productivity (excluding  the United Kingdom, Israel, 

Spain, and New Zealand) is a combination of high level of 

education and low wages. The national educational strategies 

developed by these countries according to the global trend are 

ensuring high availability of education and supporting multivariate 

areas of education, but they cannot ensure the full realization of the 

labor potential of the employed. All the countries of the group 

doubled the share of the employed with higher education over the 

period 2000-2016. However, this education remains unclaimed, 

which indicates the low efficiency of labor resources usage. This is 

caused by the low level of labour productivity, both as a result of 

the crisis of recent decades and the impact of institutional changes 

for post-socialist countries. 

 

3. Supporting data 
 

Table 1. Characteristics for high income countries group, 2016 

Name of the 

country 

Output per 

worker 

(GDP 

constant 

2010 US $) 

Share of the 

employees with 

Advanced level 

of education 

 (%) 

Hourly 

labour 

cost per 

employee 

(US $) 

Luxembourg 241 812,42 41,6 40,49 

Norway 178 436,15 43,4 55,46 

Ireland 157 719,80 45,2 33,63 

Denmark 122 818,71 34,4 46,50 

Sweden 115 798,07 40,6 42,01 

Belgium 111 402,42 43,8 43,36 

Netherlands 104 903,56 35,7 37,94 

France 103 320,90 39,6 39,38 

Finland 102 983,08 43,1 36,72 

Austria 98 822,82 34,0 36,17 

Canada 98 572,55 65,7 26,18 

Italy 93 943,86 21,3 30,75 

Germany 91 586,13 28,9 36,50 

 

Table 2. Characteristics for upper-middle income countries group, 

2016 

 Name of the 

country 

Output per 

worker 

(GDP 

constant 

2010 US $) 

Share of the 

employees 

with Advanced 

level of 

education 

 (%) 

Hourly 

labour 

cost per 

employee 

(US $) 

United 

Kingdom 
85 731,98 43,1 29,57 

Israel 79 699,29 46,91 23,56 

Spain 79 406,57 42,1 22,00 

New Zealand 71 657,29 33,91 20,74 

Greece 62 791,37 35,0 17,92 

Malta 62 018,24 25,6 17,48 

Slovenia 54 732,61 34,6 15,71 

Portugal 49 817,69 26,0 15,15 

Cyprus 46 311,18 45,7 14,60 

Czech Republic 44 519,46 24,1 12,06 

Slovakia 41 847,69 23,6 11,50 

Croatia 37 996,18 27,8 11,26 

Estonia 36 882,63 40,1 11,11 

Hungary 33 307,52 26,2 9,51 

Lithuania 33 055,32 44,2 9,16 

Poland 32 926,71 33,6 8,30 

Chile 32 490,19 16,3 8,07 

Latvia 31 501,29 37,1 8,07 

Romania 23 710,98 20,6 6,08 

Bulgaria 18 762,97 32,5 4,86 

1 – данные за 2013 г. 

 

4. Conclusion  
 

All things considered, in the future, the numerical strength of labor 

resources and the level of wages will determine introduction of 

technologies reducing human participation in the production 

process in the national and international labor markets. New 

technologies and wage growth will ensure demand for available and 

accessible education, which must be guaranteed by the 

governments. Boston Consulting Group (BCG) experts note that 

education plays a crucial role for improvement of the efficiency of 

public productivity [2]. 

BCG experts believe that while developing countries need to focus 

on ensuring the universality and basic quality of education, 

educational systems of developed countries should work on 

updating curricula and providing lifelong learning for the wider 

population [2]. For their part, the governments of economically 

developed countries have fulfilled their “part of the obligations”: 

they have formed educational systems that provide households with 

an opportunity to receive a high level of education. Without the 

receptivity of economies to sufficiently high level of education, 

high expectations might be trapped: by constantly improving their 

level of education, households cannot find an application for their 

professional knowledge, or receive wages corresponding to a lower 

level of education. 

Analyzing the dynamics of changes in the structure of employment 

by level of education, it can be concluded that modern national 

education systems of groups of low income and lower-middle 

income countries, over the observed time period of 2000-2016 

(ILOSTAT) offer households the opportunity to get a fairly high 

level of education. But the high level of education for a number of 

countries of the significant part of the group of upper-middle 

income countries is not always perceived by the national economies, 

and the level of labor productivity and, as a result, the level of 

wages remain quite low. BCG experts consider ten aspects for 

improving productivity of national economic systems, and highlight 

diversification of the sectoral structure of the national economy as a 

factor of greater sustainability and productivity [2]. 

Transformation of the sectoral structures of national economies will 

increase the demand for the existing professional knowledge of the 

employees, ensure growth of their incomes, and the quality of life 

of households. Moreover, it can be assumed that in today’s post-

crisis conditions businesses should concentrate on the creation of 

high-tech industries in the lower-middle income countries, in order 

to increase the competitiveness of manufacturing. Traditional 

guidelines for selecting countries for technology transfer, just to 

name a few,  low taxation, low wages, lack of entry and exit market 

barriers,  need to be changed. 

Post-crisis situations of the last decade are characterized by almost 

instantaneous response of business to reduce labor costs. A relevant 

position for the governments should be to protect the interests of the 

employees while providing preferences for businesses refusing the 

withdrawal from the country, implementing investments in new 

technologies that require a smaller number of the employees, but 

securing a high level of productivity. Lower-middle income 

countries, paradoxically, should refer to the experience of countries 

that have successfully mastered the export of technologies, which 
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provided them with economic growth. Competition for attracting 

technology and business with the lower-middle income countries 

with a high level of education will not initially lead to an increase in 

wages of employees, but will provide the necessary diversification 

of the sectoral structure of national economies and the demand for 

the level of education of households. 
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