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Abstract  

 
Wages and labor productivity are important indicators of the standard of living and economic 

development of the country. Based on data on the manufacturing industry and the economy of 

Kazakhstan, the article analyzes the dynamics of labor productivity and average wages under the 

influence of the introduction of new technologies. The results show that there is a gap in labor 

productivity and wages depending on the degree of diffusion of new technologies in various sectors of 

the economy. Analysis of statistical data on wages and other indicators was carried out for the period 

2010—2018. A relatively stable level of wage inequality was discovered, which was largely due to the 

influence of new technologies. 

 

Keywords: Product and Process Innovation, New Technologies, Wage, Labor Productivity, 

Kazakhstan  

 

Introduction  

 
In developed countries, there is a process of structural transformation of the economy under the 

influence, first of all, of the introduction of the latest technologies. Technological innovation has been  

identified as a key driver of long-term macroeconomic growth (P. Romer, 1986). Kazakhstan has 

focused on the transfer and development of new technologies and achieving sustainable economic 

growth based on them (Nazarbayev N. (2017). But its practical implementation has revealed a number 

of complex problems. New technologies are created mainly in leading developed countries of the West. 

Transfer and development of new technologies, the subsequent creation of local technologies based on 

them turned out to be a long process. Until now, the innovative component of the Kazakhstani economy 

remains insignificant. According to the WEF Global Competitiveness Report 2019, Kazakhstan ranked 

95th in the “Innovation capability” indicator (The Global Competitiveness Report, 2019). 

 

Researchers typically classify innovation as process innovation and product innovation. Enterprises are 

introducing technological innovations to save costs, product innovations - to expand demand. A large 

amount of research is devoted to the above considerations, a small number of studies examine the 

impact of process innovations on wages and labor productivity.  

 

In this regard, the study of the impact of technological innovation on labor productivity and wages in 

Kazakhstani practice is of particular interest. In our study, we used empirical data on the effect of 

technological innovation on the wages and labor productivity at the level of the economy as a whole 
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and of an individual industry for a comparative analysis. Studying the relationship between the 

variables in question makes it possible to identify many different factors that impede the development 

of an innovative economy in Kazakhstan. 

 

Methodology and Analysis 

 
It is well known, that in recent years in the developed countries of the world there has been a high rate 

of introduction of the latest technologies. In the extensive literature on this topic, the main attention is  

focused on employment and unemployment, the creation and destruction of jobs. And the important 

issues of the impact of new technologies on wages and labor productivity are not sufficiently explored. 

The work of a number of researchers, including D. Acemoglu, and D. Autor (2011), G. Cortes, N. 

Jaimovich and H. Siu (2017), G. Lordan and D. Neumark (2018), OECD (2017), B. Dachs (2017),: Ya. 

Kuzminov, L. Ovcharova, L. Jacobson (2015) and others. New technologies mean new more 

productive jobs, that require high professional skills and knowledge from workers. It can be said that 

in the final analysis, economic growth depends to a decisive degree on the number of created new jobs. 

The use of new technologies is associated with an increase in labor productivity and with a higher level 

of wages. New technologies affect labor remuneration in the industries where they are applied: 

professional diversification in the labor market is deepening, new activities are emerging, etc. It is also 

important to emphasize one feature of the Kazakhstan model of the labor market. It consists in the fact 

that the adaptation of the labor market to changes in the economic situation occurs mainly due to 

changes in wages, and not due to changes in employment. But high employment and low 

unemployment is achieved due to low labor productivity and low wages, insufficient investment in new 

technologies. 

 

We are investigating the question of whether technological innovations play a significant role in 

increasing labor productivity and wages in Kazakhstan. Does our assumption that the difference in 

productivity and wages in sectors of the economy is generated by the different scales of the funds they 

spend on the development and development of new technologies is confirmed. For analysis, we used 

statistics from 2010-2018, which cover the manufacturing industry and the economy as a whole 

(Statistics Committee of the Republic of Kazakhstan). Labor productivity we measured the ratio of 

production to the number of employees. 

 

We limited ourselves to comparing the paths of changes in the average nominal wage in the economy 

of Kazakhstan and in the most innovative industry - manufacturing. Figure 1 shows that 71.32% of the 

total cost of innovation in the economy is in manufacturing. 
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Figure 1: The share of costs for product and process innovations by type of economic activity, 

% (2018)  
(Created by authors based on data of Committee on Statistics of the Ministry of National Economy of 

Kazakhstan Republic) 

 

Figure 2 presents data characterizing the following data in dynamics: the sum of the costs of 

technological innovation in the economy and manufacturing industry in absolute figures (billion tenge) 

and, accordingly, their ratio as a percentage of GDP and the volume of manufacturing industry output. 

As we see, over the period under review, the average annual value of the growth of costs for 

technological innovations in the manufacturing industry exceeded 4.5 times that of the economy as a 

whole. Nationwide, manufacturing is the most active innovation industry. 
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Figure 2: The costs of technological innovation in the economy and manufacturing of 

Kazakhstan 
 (Created by authors based on data of Committee on Statistics of the Ministry of National Economy of 

Kazakhstan Republic) 
 

We examined the issue of the impact of new technology on wages in comparison with the dynamics of 

its productivity. Figure 3 presents a comparison of the dynamics of labor productivity and wages in the 

economy and manufacturing in 2010–2018. Over this period, labor productivity in the economy grew 

by about 1.29 times, in manufacturing - by 1.22 times. The average wage increased 2.10 and 2.36 times, 

respectively. A phenomenon paradoxical for a market economy is observed: firstly, in both cases, the 

growth rate of wages is much faster than the growth rate of labor productivity; secondly, in the 

manufacturing industry, the rate of labor productivity is lower than in the economy, but wages in it are 

growing faster. That is, the growth rate of wages in the economy lags behind the growth rate of wages 

of workers in an active innovation industry. 

 

As can be seen in Figure 3, the trend of the long-term relationship between these indicators is almost 

unchanged. The reasons for this situation can be briefly summarized as follows: 

 

 

- the increase in labor costs caused by the excess of the growth rate of wages over the growth 

rate of labor productivity is offset by a more significant increase in prices for manufactured products 

(see table 1). If the average annual price increase for industrial products of manufacturers in the 

European Union amounted to 1.2%, in Germany - 1.1%, then in Kazakhstan - 8.2%; 

- in developed countries, wage growth is in a more stringent relationship with the growth of 

labor productivity. In turn, an increase in labor productivity in these countries is achieved on the basis 

of V and VI technological structures. In Kazakhstan, medium and low technological patterns prevail 

Dnishhev, F., F. Alzhanova (2014); 
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- the inertia of the behavior of the subjects of the labor market that has developed under the 

conditions of the previous labor legislation and the policy of the authorities that prevent dismissals; 

- the low level of the competitive environment does not contribute to increasing the interest 

of the private sector in introducing new technologies, etc. 

 

 
Figure 3: Dynamics of wages and productivity (2010 = 100%) (Created by authors based on 

data of Committee on Statistics of the Ministry of National Economy of Kazakhstan Republic) 

 
Table 1: Annual increase in industrial producer prices, % (Created by authors based on data 

OECD and of Committee on Statistics of the Ministry of National Economy of Kazakhstan 

Republic) 

  
Annual increase in industrial producer prices, % 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

European Union (28 

countries) 

3 4,7 2,3 0 -1,4 -1,6 -0,9 2,9 2,2 

Germany 2,6 3,5 1,5 -0,2 -0,2 0 -0,7 1,9 1,5 

Kazakhstan 12,9 20,3 2,1 -0,5 -1,6 -4,8 15,5 17,6 12,4 

 
Results 

 
The results of this study as a whole confirms the thesis that wage growth in the innovation industry is 

ahead of wage growth in the economy as a whole. The impact of new technology on this growth through 

increased labor productivity was negligible. One of the main reasons is the lack of interest of private 

sector enterprises in the implementation of the latest technologies in the current conditions. 
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.Summary 
 

There is a non-linear relationship between technological innovation, wages and labor productivity, 

which depends on the level of implementation costs and the degree of novelty of most technologies. 

The Kazakhstan example also shows the need to normalize the relationship between the growth rate of 

labor productivity and wages. This will allow enterprises to pay more attention to accelerated 

technological modernization of their production. As a result, one can count on sustainable economic 

growth. 
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