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Abstract- Nowadays in economics of many countries constant changes take place. Process of launching mass production of 
the most important human goods and services, which have recently been in a raw of rare and luxury ones, has been acting for 
a long time. Because of technological progress and development of economic relations organization producing goods in more 
profitable way become possible attracting the optimal amount of resources and placing them in the most favorable geographic 
areas. After analyzing the current state of knowledge-based industries in the Republic of Kazakhstan, we came to the 
conclusion that high-tech production in the country is virtually absent. Volume of science financing in Kazakhstan is about 
0.2% of GDP, which is insufficient. But the country welcomes the steps taken to expand the high-tech industry. In this 
connection, in the Message "Kazakhstan's way - 2050: The overarching goal, common interests, common future" of Nursultan 
Nazarbayev the Presidend of Kazakhstan to the people of country stated that coming decades pose lots of challenges and lots 
of unexpected situations, new crises in the global markets and in the world policy. 
 
Index Terms- Innovations, Research intensity, Research and Development (R&D), High-tech industries. 
 
I. INTRODUCTION 
 
Kazakhstan's economy to overcome the backlog of 
economically developed countries have entered a 
phase of growth of the modern technological structure, 
which is a key factor in microelectronics and software. 
Moreover, the new technological order, which forms 
in present time, based on genetic engineering, 
nanotechnology, artificial intelligence systems, global 
information networks and integrated transport, 
determines next technological revolution. It 
dramatically improves efficiency of basic directions of 
economy development. 
 
Therefore , efficiency of all national economic 
processes is directly determined by ability to create 
and use innovative potential, social production 
restructuring on the basis of the latest achievements of 
science and technology as the material basis of the 
national economy, and intensification of resource 
provision of innovative business activity as a condition 
for the practical possibilities of development of 
scientific - technical progress. Solving problems 
with social production modernization is largely 
connected with development of knowledge-based 
industries. 
 
Their penetration into all spheres of economy provides 
an accelerated growth in labor productivity, in turn, it 
leads to a significant reduction in costs on high-tech 
products, and goods, the production of which they are 
used. Aforementioned changes cause positive effects 
like equalization of proportions between income and 
consumption, significant growth in consumption in 
economy-wide action, which leads to the accelerated 
dynamics of aggregate demand. 

II.  MAIN PART 
 
High-tech-intensive sectors receive an exceptional 
status in market innovations infrastructure. In the 
context of post-industrial economy, in which the last 
named one is characterized by a high degree of 
development, sector data have a significant impact on 
dynamics of the aggregate supply . 
High-tech-intensive sectors are segments that use the 
latest achievements of science and technology in 
products manufacturing, and the share of expense on 
researches, which aim is improving technologies and 
products, is not less than 40-50% of the total 
expenditure, also number of scientific personnel is not 
less than 30-40 % of the total number of employees 
[1]. According to the encyclopedia «Technology», 
high-tech industry is a technical production in which 
output is connected with needs of making larger 
volume of theoretical calculations, scientific 
researches and experiments. Usually it is a production 
with expenses on research and development in stage 
connected with preparation and production work more 
than 60% from all costs [2]. 
A distinguishing characteristic of high-tech 
industries, that define their role in economy, are: 
 1) growth rate, which is 3-4 times higher than the 
growth rates of other sectors of economy; 
 2) large share of added value in the final product; 
 3) heightened salaries of workers; 
 4) large volume of exports and high innovation 
potential, serving both having high innovation 
potential sectors and other related industries. 
 Thus, it is important to note that combination of 
sectors related to the knowledge-based industries have 
some differences like: 
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- advanced development strategy, production 
apparatus and potential of human resources in 
scientific - technical terms; 
- significant expenses on research and development; 
- manufacturing and using technically advanced 
products. 
 Traditional understanding of a way in which 
markets and firms function is based on the position of 
diminishing returns: products and companies that 
lead in market, finally, face constraints. Then 
predicted equation between prices and market share 
sets up. However, nowadays economic systems of 
developed countries have undergone a transformation 
from a resource-intensive production technologies - to 
active development and application of technologies, 
from processing resources - to processing of 
information, from the use of natural resources - to the 
use of ideas. In market structure the key importance is 
obtained by market of innovations, in which the 
displacement of the basic mechanisms that determine 
the behavior of the economy happen. 
 In these circumstances, mechanism of functioning 
of the market and high-tech companies is based on 
principle of increasing returns, that’s can be 
summarized as follows: leadership in innovations 
market belongs to producers, that are able to increase 
gap from competitors, and those who lost the 
championship - lose it forever. That’s because in 
traditional industries firms take market and 
competitive conditions and constant-costs of 
participation in the industry as «given limits», but 
innovative firms use and change aforementioned 
conditions to generate innovative results, innovational 
organization seeks to transform their access to high 
quality productive resources at high levels of output. 
 There are some reasons aim to support the principle 
of increasing returns in knowledge-intensive 
industries: 
- reduction of external costs: high-tech products are 
difficult to develop. Accordingly, external costs of 
production essentially determined by design and 
development costs (close to the cost of production per 
unit of output), which fall as sales increases; 
- action of network effects: many high-tech products 
must be compatible with network users. The larger 
network of users, the faster manufacturer receives 
recognition, and then its production receipt a status of 
standard, despite presence of competitors in the 
market who are ready to provide more advanced 
products; 
- consumer’s habits: high-tech products are usually 
difficult to use, because of it require training. 
Consumers after once investing in training need only 
update these skills for subsequent versions of the 
product. 
 Consequently, if in the market of traditional 
products equilibrium in prices was achieved after 
static competition, increasing returns in innovations 

market would generate instability: if the company 
(product, technology) - one of many competing in the 
market - is forging ahead by chance or deliberate 
strategy, increasing returns can multiply this 
advantage, it will allow the company to continue 
consolidation in the market. Thus, specifying a 
high-tech industries as based on innovation sector of 
economy, which is a concentrate of knowledge with 
little use of traditional resources, functioning on the 
principle of increasing returns, allows us to conclude 
that aforesaid sectors have a significant effects on the 
market mechanism, and, as a result, there is an of 
which is an acceleration of dynamics of aggregate 
supply.  The development of high-tech industry is 
dependent on a number of factors bearing problematic 
and contradictory character in the modern economy, 
which include: 
- dynamics of process of technical re-active part of the 
fund industry, predetermining further reconstruction 
of fixed assets in agriculture, construction, transport 
on the basis of the latest domestic appliances and 
technologies; 
- boundaries of extended reproduction in sectors with 
high added value. High-tech industries, concentrating 
in the final links of the production chains considerable 
amount of newly created value, in fact, provide the 
basis for accelerated economic growth in modern 
conditions. Thus, the boundaries of high-tech 
industrial reproduction are determined by the 
boundaries of the expanded reproduction of the 
industries in which the value is redistributed; 
- ability of the high-tech sector to initiate multiplier 
effect in economy. The peculiarity of these effects is 
that the high-tech productions create investment 
demand for high-tech components and materials of 
other industries, encouraging them to use latest 
technological solutions and increasing gross value 
added. 
- place and role of the knowledge-based industries in 
mechanism of resource maintenance of social 
reproduction of innovative type. 
 For qualitative improvement of dynamic 
characteristics of national economy functioning 
requires a systematic and differentiated approach to 
development of knowledge-based industries as the 
material basis of the modernization of social 
production.  
 Knowledge-intensive industries can be defined as 
the ratio of: 
- Research and Development (R&D) costs to the 
volume of gross, commodity products, produced 
national income, volume of shipped products; 
- number of specialists involved in science and 
scientific services to the industrial and manufacturing 
sector personnel; 
- R&D costs to the costs on industrial personnel and 
the amount of the basic production assets of the 
industry. 
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Most domestic scientists offer costly method of 
determining the research intensity, where the main 
factor is the costs on research and development [3]. On 
the basis of current practice, the level of R&D 
intensity is defined as the relative index or a value 
basis (financial component of scientific and technical 
capacity), or by the personnel component, namely 
there are two most common methods of quantifying 
knowledge-based industries. 
The essence of first method is to evaluate research 
intensity as the ratio of R&D expenditures: 
- to the cost of a particular product (or sales) - at 
enterprise level; 
- to the value of ready production (or the volume of its 
sales); 
- to the value of gross domestic product (or national 
income) - at level of national economy. 
Quantitative assessment of the high-tech industries 
level is calculated on basis of cost, expressed as the 
ratio value of R & D expenditures to a record volume 
of production (Table 1 - K1), or to the value of capital 
expenditures (Table 1 - K2) for the reporting period. 
The high-tech national economy, calculated for period 
between 2003 and 2014 on the basis of cost, is 
presented in Table 1. 
 

Table 1. Level of research intensity in the whole national 
economy of the Republic of Kazakhstan /value approach/ 

 

 

After analyzing the data, which have been received 
after using two different methods, it can be concluded 
that the decline in knowledge-intensive production, 
calculated on the basis of the value, exceeds the rate of 
decline in knowledge-intensive production, calculated 
as the ratio of R&D expenditure to the volume of 
investments. 
The essence of second method is to estimate in terms 
of the ratio of the number of people employed in R&D 
engineers and scientists to the total number of people 
employed in this sector (research intensity of labor). 
The indicators characterizing the level of research 
intensity of work in Kazakhstan for the period 
2003-2014 are presented in Table 2. 
 

Table 2. Level of research intensity in the Republic of 
Kazakhstan /on the personnel component/ 

 
 

According to the data presented in Table 2 it can be 
concluded that there are an   unfavorable trends of  
insufficiency of scientific personnel in the country. 
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Both science-intensive industries and 
knowledge-intensive labor figure must be regarded as 
constituent elements of a single system, which 
complement each other. In our opinion, these 
indicators are most appropriate, since in essence 
represent the ratio of the most important components 
of scientific and technical potential. Thus, the 
content-tech production reflects both the scientific and 
technical level of the industry, and the novelty of the 
final products, which, in turn, will materialize the 
results of scientific and technological activities. 
Uselessness of scientific developments in Kazakhstan 
is cause of underestimation of the role of science in 
economic reforms, while increasing productivity of 
factors of production is possible due to scientific and 
technological progress and innovation. 
Development of science in Kazakhstan compared to 
the industrially developed countries has fundamental 
features. In developed countries, there are an annual 
increase in funding of basic and applied researches, 
accelerated development of innovations by 
stimulating an integration of science with private 
sector, all possible assistance to the establishment and 
development of the corporate sector of science, 
orientation of scientific and technological capacity on 
solving everyday economic and social problems. In 
particular, in 2000 governments’ spending on 
research and development was as follows: United 
States - 246.2 billion USD (2.9% of GDP); Japan - 
94.2 billion USD (3.0% of GDP); Germany - 45.8 
billion USD (2.35% of GDP); France - 28.0 billion 
USD (2.25% of GDP); Sweden - 7.6 billion USD 
(4.0% of GDP). It should be noted that the European 
Union encourages all its members to bring the level of 
investments in research to 2.5% of GDP [5].  
In Kazakhstan, the volume of science financing is 
0.2% of GDP, which is insufficient. On the basis of the 
strategic interests of Kazakhstan is necessary to 
implement a phased transition to the financing of 
science to the level to 2-2.5% of GDP. 
Underfunding and termination of financing of a 
number of researches led to the exodus of young 
scientists from the scientific sphere, moral and 
physical aging of material and technical science basis. 
So the main directions of the state policy in the field of 
science should be: 
- determination of science as one of the main strategic 
priorities of socio-economic development; 
- development of research aimed to create 
science-intensive, resource-saving and 
environmentally friendly industries, also 
export-oriented high-tech products; 
- creation of mechanisms and incentives that would 
promote the practical implementation of scientific 
achievements; 
- all-round promotion of susceptibility of economy to 
innovations (stimulating demand) and creation 
conditions for mastering those achievements by 

domestic scientific and technical potential 
(stimulation of proposals); 
- strengthening of material base for holding scientific 
researches; 
- preservation and development of human resources, 
training and certification of highly qualified scientific 
personnel in priority areas of scientific and 
technological development; 
- development of a system of certification and 
accreditation of research organizations to increase 
efficiency and the quality of research; 
- formation and development of non-governmental 
sector of science, setting up government mechanisms 
to support it; 
- supporting young talented scientists; 
- training experts in the best research centers in the 
world (internships); 
- creation and improvement of mechanisms of funding 
research on a grant basis; 
      - ensuring the integration of Kazakhstan's science 
with the international scientific and technological 
community. 
Implementation of these measures will give an 
opportunity to provide an adequate scientific support 
of industrial innovation policy. 
Development of domestic high-tech production, 
designing and exploration of new information 
technologies, that oriented on obtaining competitive 
products and ensure the interests of national economic 
security through the preservation and development of 
industrial and scientific and technical potential of the 
republic are actual strategic task of Kazakhstan's 
economy. 
 
CONCLUSION 
 
As President Nursultan Nazarbayev noted in his 
Address to the Nation, "Creating knowledge-based 
economy - is, first of all, increasing capacity of 
Kazakhstan science. In this area legislation on venture 
capital, intellectual property protection, support for 
research and innovation, as well as the 
commercialization of scientific research should be 
improved. There are needs in a specific step-by-step 
plan, which would let increase in funding for specific 
development of science and discovery, working in the 
country and bring it to the performance of developed 
countries" [6]. 
Thus, science and technology policy in Kazakhstan 
should be aimed at intensification of innovation 
processes, implementation of new technological 
structures, development of new value-added in 
manufacturing industry, development of national 
scientific and technological potential, bridging the 
gap between science and industry, stimulating 
innovation activity, ensuring effective transfer of good 
foreign technology and introduction of international 
standards. 
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