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Abstract  

The suggested author’s approach to estimation the science impact on the economic growth. The authors carried out modeling of estimation 
the role of science in the country’s economic development on the example of Great Britain. According to the models obtained, the volume 
of R&D expenditures has the most significant influence on the country's economic development, and in the long outlook this impact is 
almost twice as high as in the short-term one. The conclusion contains advantages and limitations of author’s approach to assessing the 
science contribution to the state economy. 
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1 Introduction 

Current rapid development taking place in the world is bases 
on knowledge. Information becomes an important factor of 
production at the same level with capital and labor. The 
main producer of the information which then becomes an 
important factor of production is a country’s scientific sector.  

Comparing analyses of such indices as GDP per capita 
in different Europe countries (Figure 1) and amount of R&D 
expenditure (Figure 2) reveals a certain connection between 
them in a long-term period. Among the chosen countries are 
the EU leaders – Germany, Great Britain, France; the 
countries that are leaders by the standard of living – Finland, 
Sweden, Netherlands, Austria; the countries that are going 
through hard time due to the crisis – Portugal, Greece, Italy, 
and neighboring to Ukraine countries – Poland, Lithuania, 
Latvia, the Russian Federation and Hungary.  

 
FIGURE 1 GDP per capita (expressed in US dollars in 2000) 

in some European [1] 

The countries that provide their own economy with 
considerable level of the science expenditure and 
accordingly the majority of them have the analogue level of 
economic development. A conclusion can be made as 
follows: a low level of expenditure for their own R&D 

development by countries placed in the bottom part of graph 
2 defines equal places in the bottom part of graph 1. And 
vice versa, the countries with high level of their own R&D 
development expenditure have higher indicator of their 
economic development (Figure 1). 

 
FIGURE 2 Research and development expenditure in some European 

countries (% of GDP) [1] 

2 Overview 

In the some works Cobb-Douglas production function was 
applied for estimation the production factors influence on the 
country’s economy in general. Thus, the aim of the paper is 
developing author’s approach to estimating the production 
factors influence on the country’s economy in general. 

3 Decision 

In order to evaluate the information factor influence, we will 
take, firstly, because the main "producer" of such 
information is science, and secondly, the generally accepted 
methodology for evaluating the activities of science has not 
yet been adopted, we will make such an assessment on the 
level of the cost of this information, which can be 
determined as the amount of funding for science in the 
country. Consequently, Cobb-Douglas production function 
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will look as follows: 

. (1) 

The function defines the dependence of created social 
product value from total living labor expenses L and the 
volume of productive assets being used K. α and β are 
coefficients that consider influence of each of the K and L 
factors on the production of a social product. A is a coefficient 
that considers influence of factors that are not included in this 
equation, or factors that make up the external technological 
level of the economy (according to Solow [2]). 

S is amount of R&D expenditures in monetary units 
(Gross domestic expenditure on research and development 
– GERD. The given indicator includes expenditure on 
research and development by business enterprises, higher 
education institutions, as well as government and private 
non-profit organizations.), γ is a coefficient considering 
impact of information on social product production. 

Provided α +β + γ = z, then in case of all the resources 
increases in n times we will receive:  

. (2) 

That is  is a new index of GDP amount.  
Thus, if z=1, то , then proportional increase in all 

the resources by n times will lead to GDP increase in n times. 
Provided z>1, то , then GDP increase will 

outrun the resources increase pace, which is characterized as 
a positive effect of economy stepping-up.  

If z<1, то , then increase in resources will 
occur faster than GDP increase. That is characterizing for 
negative effect of economy stepping-up. 

Each of the production factors is characterized by 
average and marginal values. If the equality is divided (2) 
by L, we will obtain the average labor productivity:  

. (3) 

Average labor productivity reflects the amount of GDP 
for the unit of the labor used. 

As an example, for modeling we suppose Great Britain 
as a modern European developed country. Initial data are 
represented by GDP in millions of US dollars – Y, amount 

of Gross fixed capital formation in millions of US dollars – 
K, number of labor force, total in thousands of people – L 
and amount of R&D expenditure (GERD – Gross domestic 
expenditure on R&D) in millions of US dollars were chosen 
as new information value – S. The period under 
investigation covers 16 years from 2000 to 2015. 

The model coefficients calculation was carried out with 
the help of spreadsheet Excel 2016 built-in functions. In the 
short-term outlook the model has the following equation: 

Y=1,01K0,449∙L-0,361∙S0,44. (4) 

The model for long-term outlook: 

Y=1,03K0,223∙L-0,166∙S0,818. (5) 

It should be noted that checking for statistical criteria 
confirms the adequacy and reliability of the models 
obtained by us. 

Considering the global crisis, which significantly 
reduced the country’s development rate, our models’ indices 
enable noticing the following: that the country is in the stage 
of t crisis recovering, because it has a negative outcome 
from all the factors under consideration. 

According to the models obtained, the volume of R&D 
expenditures has the most significant influence on the 
country's economic development, and in the long outlook this 
impact is almost twice as high as in the short-term one. Also, 
a negative impact of the labor factor is observed, which, in 
our opinion, can be explained by the steady tendency for 
relocating most of the manufacturing enterprises to low-wage 
countries and use of emigrants’ labor. 

4 Conclusion 

The carried out modeling of estimation the role of science 
in the country’s economic development showed on the 
example of Great Britain that such impact is real and it is 
significant. For 2000-2015 period it shows that GERD 
growth rate increases by 1% will enable GDP increase by 
up to 4,4% in the short-term outlook and by up to 8,2% in a 
long-term one. 
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