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Abstract. The socio-economic development of regions depends on a combination of historical, 

geographical, resource, demographic and other factors. The gross regional product indicator 

characterizes economic activity in the region and serves as an indicator of the successful 

development of the region. Formation of a regional development strategy requires determining 

the level of influence of various factors on the resulting indicator, which can be the gross 

regional product. This article examines the impact on the gross regional product of a number of 

parameters characterizing the demographic situation in the region. The study is conducted by 

the method of correlation and regression analysis of statistical data. Based on the results of the 

analysis, an economic-mathematical regression model is proposed, showing the relationship 

between factor and resulting features, the significance of the model is verified by test criteria. 

The resulting model can find application in the activities of regional authorities in the 

development of managerial decisions aimed at increasing the growth rate of the gross regional 

product. 

1. Introduction
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The gross regional product is a general indicator characterizing the economic activity of the region, on

the basis of which changes it is possible to judge the socio-economic development of the region. The

socio-economic development of the regions is influenced by a combination of historical, geographical,

resource, demographic and other factors, as well as the regional management system [1]. Moreover,

the management system can be crucial for increasing the region's economic growth by creating an

effective development strategy that takes into account the opportunities, favorable trends and strengths

of the region and minimizes or eliminates potential threats. To build a regional development strategy,

it is necessary to study the impact of various factors on economic growth. Currently, in conditions of

fierce competition and the pursuit of profit, the “human” or social factor occupies an important place,



 

 

 

 

 

 

since the organization’s welfare is largely determined by the attitude of consumers and the loyalty of 

employees [2]. 

The aim of our study is to identify the impact of demographic indicators on gross regional product. 

In the future, you can use the findings to develop strategic measures to improve the demography of the 

region. 

2.  Literature review 

According to studies, health has a positive and statistically significant effect on economic growth, that 

is, an increase in the life expectancy of the population by one year contributes to an increase in 

production by 4%. This is a relatively large effect, indicating that the increase in health improvement 

costs can be justified solely on the basis of their impact on labor productivity [3]. Studies in 

developing countries also confirm these findings [4]. In support of the above, an increase in life 

expectancy of one year is associated with an increase in the gross inflow of foreign direct investment 

in low- and middle-income countries by 9%, and this result seems rather stable. These results are 

consistent with the view that health is an integral component of human capital for developing 

countries, and suggest that the return on improved public health may also include increased levels of 

foreign direct investment [5]. Pelinescu, E. emphasizes the importance of human capital in ensuring 

economic growth, expressed in gross domestic product per capita. A positive relationship was found 

between gross domestic product per capita and the innovative potential of human capital (as evidenced 

by the number of patents) and the qualifications of workers (secondary education) [6]. Human capital 

and the dynamics of industrial specialization of countries are decisive factors for economic growth. 

The lack of production structures capable of properly integrating highly educated people into the 

productive system leads countries to unsatisfactory economic results [7]. A study by McGuirk, H., 

Lenihan, H., & Hart, M. expands the standard measure of human capital, developing a unique and far-

reaching concept of innovative human capital, and emphasizes its impact on small business innovation 

and therefore growth (jobs, sales and performance). This new concept of innovative human capital 

includes four elements: education, training, willingness to change in the workplace, and job 

satisfaction to overcome measurement limitations. [8] The region’s high economic growth is 

determined by its ability to offer innovation. Factors such as the level of costs of technological 

innovation and the number of personnel engaged in research and development have a direct impact on 

the results of innovation in the region [9]. 

It is believed that the growth of gross domestic product is a dubious social task. Society can 

steadily improve its welfare, including the well-being of its natural assets, but only by abandoning 

GDP growth as a goal in favor of more comprehensive measures of public welfare [10]. A study 

conducted in ten CIS countries showed that such indicators of human capital as life expectancy and 

education positively affect economic growth [11]. An analysis of the impact of migration on economic 

growth for 22 OECD countries from 1986 to 2006 led to the conclusion that there is a positive impact 

of migrants' human capital on GDP per capita, and, secondly, the constant growth of migration flows 

has a positive effect on productivity growth . However, the impact of immigration on economic 

growth is small even in those countries that conduct selective migration policies [12]. It should be 

noted that in the coming years, the share of the working-age population in the total population will 

begin to decline in all countries of the European Union. Other things being equal, this so-called 

demographic burden will have a negative impact on economic growth [13]. Studies of the age 

structure of Australia's population also support these findings. The authors believe that Australia needs 

a demographic and immigration policy, which provides for an increase in the number of skilled 

working-age people in order to balance the problems associated with an aging population [14]. 

3.  Problem statement 

This work explores the impact of demographic indicators on gross regional product. As the research 

information base, the data of the Federal State Statistics Service for 2017 were used. in 86 regions of 

the Russian Federation. The gross regional product belongs to the studied indicators, the following 
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demographic indicators were also taken: population, general fertility rates, migration growth rates, 

general marriage rates, average annual number of employed, unemployment rate, average per capita 

income of the population, average consumer spending per capita, life expectancy at birth. 

The hypothesis of this study is the thesis that the economic growth of a region depends on the state 

of its demographic indicators. 

To test the hypothesis, we use the method of correlation and regression analysis. Using this 

method, we check the presence of a dependency and determine the form of this dependence. 

4.  Theoretical part 

One of the leading areas of economic science at present is demo-economy, which studies the influence 

of demographic processes on economic. The close interconnection of the economic and demographic 

subsystems of the “Population – Economy” system is due to the mutual influence of economic and 

demographic processes, due to which a continuous cycle of reproduction is formed: population – labor 

activity –– economy –– consumption of goods –– new population [15]. 

At present, the demographic transition or the transition from expanded to narrowed reproduction of 

the population is considered a natural stage in the development of all the national communities of the 

planet. At certain stages of the transition, a decrease in the birth rate creates favorable conditions for 

economic growth, leads to a reduction in the proportion of children ages and, accordingly, increases 

the share of the working population. In addition, able-bodied citizens, not previously burdened by 

parental concerns, show much higher economic activity. As a rule, this stage of the “demographic 

transition” coincides with the accelerated growth of the gross domestic product. Subsequently, the 

narrowed type of reproduction begins to slow down economic development due to an aging population 

and a decrease in the proportion of people of working age. This situation not only limits the labor 

resources of countries that have completed the "demographic transition", but also requires an increase 

in social costs for the maintenance of disabled elderly citizens. In addition, a significant shift in the 

age proportions towards the elderly makes it difficult to modernize the economy, makes labor 

resources more conservative, less prone to changing professions and mastering new technologies. A 

tangible slowdown in GDP growth in developed countries, which half a century ago, they were the 

economic locomotives of the planet, including the demographic reasons mentioned here [16]. Along 

with the age structure, one of the factors for achieving sustainable development and effective 

economic growth is gender equality. The role of women in the economy and business remains 

insufficient in the context of satisfying the needs of modern society related both to the development of 

traditional markets and the formation of new ones. It has been established that achieving gender 

balance increases the stability of the economy not only at the macro, but also at the meso and micro 

levels, since it is an important factor in socio-economic development [17]. Currently, the following 

features of the demographic situation in Russia can be distinguished. The preservation of the 

depopulation mode of reproduction of the population, projected for the long term, may lead to the loss 

by Russia of the status of one of the most populous and economically significant states in the world. 

As a result of the reduction in the economically active population, a new type of reproduction of the 

population is emerging, including younger and older than working age, which will undoubtedly 

contribute to a reduction in the number of labor resources and a compression of the national labor 

market. Reducing the influx of young labor, the retirement of qualified personnel will violate the 

traditional regime of generation change in many sectors of the economy. The consequences of the 

aging process affect both the prospects of population reproduction and the development of the labor 

market [18]. Although population aging certainly creates new challenges, nonetheless, the 

demographic shift in population aging can stimulate behavioral changes and technological and 

institutional innovations. Mitigating the negative effects of an aging population will require a series of 

measures to increase the labor supply of women, immigrants and older people, investment in 

education and training at any age, increased savings rates during working years, a slower increase in 

benefits and a faster increase in tax deductions to finance government transfers older people [19]. 
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A study of the impact of education capital and health capital on GRP growth in 77 regions of the 

Russian Federation over 11 years (2003–2013) revealed that investment in education is a very 

significant factor in the change in GRP in the group of predominantly manufacturing regions 

(influence 68–75 % in different years, based on the indicators of GRP elasticity), and the state of 

health is in the group of predominantly extractive (69–76%) [20]. 

5. Results 

The hypothesis that the gross regional product depends on the demographic situation in this region is 

the initial hypothesis that is supposed to be tested in the framework of this study. This hypothesis is 

based on the assumption that for economic activity producing a gross regional product, labor is 

needed, consumers who are able and willing to show solvent demand are needed, a high quality of life 

is needed, which stimulates marriage and childbearing. 

As initial data, Rosstat information for 2017 was used in the context of the constituent entities of 

the federation, collected according to the following parameters: 

1) gross regional product by constituent entities of the Russian Federation (gross value added at 

basic prices), million rubles. - Y; 

2) population, thousand people - X1; 

3) the number of births per 1000 population, person - X2; 

4) the coefficient of migration growth per 10,000 people - X3; 

5) the general marriage rate per 1000 population - X4; 

6) the average annual number of employees, thousands of people - X5; 

7) unemployment rate,% - X6; 

8) per capita cash income per month, rubles - X7; 

9) consumer spending on average per capita, per month, rubles - X8; 

10) life expectancy at birth, number of years - X9. 

To test the hypothesis, we first carry out a pair correlation analysis, which will allow us to verify 

the existence of a relationship between individual parameters and exclude from the model those 

parameters that do not have a significant relationship with other indicators and, accordingly, will only 

distort the dependencies in the model. 

Based on the results of the pair correlation analysis, it was decided to exclude the following 

indicators from further analysis: the number of births per 1000 population, the person - X2; migration 

growth rate per 10,000 people - X3; general marriage rate per 1000 population - X4; unemployment 

rate,% - X6; life expectancy at birth, number of years - X9. 

The remaining indicators were subjected to regression analysis, and the indicator of gross regional 

product acted as the resulting feature, and the rest as factor. 

As a result of the regression analysis, the following model was formed: 

 

 𝑌 = −378 362.98 − 1 148.98 ∗ 𝑋1 + 3 368.87 ∗ 𝑋5 + 15.73 ∗ 𝑋7 − 2.70 ∗ 𝑋8 (1) 

 

Evaluation by Fisher and Student criteria showed that the model is significant, dependencies exist, 

factor signs have a significant impact on the resulting sign. 

The coefficient of multiple determination, equal to 0.96, shows that the factor attributes included in 

the model determine the oscillation of the resulting attribute by 96%. 

6. Conclusion 

Thus, we can conclude that the gross regional product substantially depends on the demographic 

situation in the region. Moreover, factors that have a strong influence can influence both positively 

(number of employed, average per capita incomes of the population) and negatively (number of 

population, consumer spending). Using the resulting model, you can adjust the management decisions 

that are made, stimulating positive factors. Thanks to this, it is possible to achieve more sustainable 

growth of gross regional product. 
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