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ABSTRACT 

Russia is now facing serious demographic problems. 

Several reasons cause the decrease in the number of 

children and their share in the population. We analyzed 

the possible relationship between two different 

demographic structures in Russia, which characterize 

the share of children in the population and the share of 

population involved in a daily childcare. We applied 

correlation analysis, methods of econometric modelling 

and analytics infographics. The results of our study as 

follows: 1) the young-age dependency ratio in the 

Russian regions is very slightly correlated with the share 

of the population involved in daily childcare; 2)  the 

number of children of different age groups in the 

population is either unrelated or very slightly correlated 

with the share of the population involved in daily 

childcare; 3) the relationship between the fertility rate in 

the region and the degree of population involvement in 

childcare cannot be confidently confirmed either; 4) in 

Russia there is a group of regions with atypically high 

levels of the studied variables. This is a special 

phenomenon in the Russian demographic space.. Our 

results make it possible to strengthen the information 

base necessary for developing more effective 

demographic measures. 

INTRODUCTION 

Many European countries are now facing problems of 

low fertility and population ageing. Several reasons 

cause the decrease in the number of children and their 

share in the population. Sociologists primarily speak of 

a decreased level of the need for children, an increase in 

the “family-work” conflict (Feeney and Stritch 2019; 

Aisenbrey and Fasang 2017; Moran and Koslowski 

2019), which entails a reduction in the desired number 

of children. Economists talk about the influence of the 

material level and insufficient standards of living 

(Rangelova and Bilyanski  2019); medical professionals 

- about the deterioration of the population’s

reproductive health (Woods and Hensel 2020; Janevska

2017); psychologists - about the spreading phenomenon

of intense motherhood and the growing sense of guilt

among mothers who do not have time to devote the

"ideal" amount of attention to their children (Forbes, 

Donovan and  Lamar  2019; Milkie, Nomaguchi and 

Schieman 2019), etc. In our opinion, a number of the 

listed reasons are related to the concept of parental 

labour - the work that parents do by giving birth, 

raising, caring for, and developing their children. 

Indeed, in modern society, parenthood is a labour one 

needs to be prepared for (from a medical and 

psychological point of view) and to know how to 

combine with professional work. It is also a labour 

which should be rationally organized using various 

resources and implemented efficiently. 

In countries experiencing low fertility problems, 

there are usually some forms of parental leaves - periods 

after the birth of the child, which parents (mother and / 

or father) can devote entirely to childcare. For example, 

in Russia this period lasts until the child is 3 years old, 

in Germany - up to 6 years, at the public sector 

enterprises in Greece - up to 10 years, in Sweden - up to 

1.5 years, and part of this period must be used by the 

child’s father (Koslowski et al. 2019). After this period, 

parents usually return to the professional labour market, 

and daily childcare is delegated to other persons or 

institutions (relatives, hired professionals, kindergarten 

teachers, etc.). The time parents spend on parental 

labour usually decreases with the age of the child. At 

the same time, the number of people engaged in the 

child’s care, education and development increases. For 

example, in Russia, grandparents traditionally help 

parents to look after their children. While parents are 

busy in the labour market during the day, grandparents 

spend time with their grandchildren, accompany them to 

various classes, cook food for them, take them for a 

walk, etc. According to Russian official statistics, about 

20% of women aged 55 and older provide daily 

childcare (to their children or someone else’s) 

(Сomprehensive monitoring of living conditions 2018). 

The composition of family members involved in 

childcare may vary by region, type of culture and 

lifestyle. Older brothers and sisters and more distant 

relatives may look after younger children. Such care can 

be carried out on an ongoing (daily) basis or 

periodically, from time to time. Thus, the 

implementation of the parental labour can vary across a 

range of parameters. In the context of our study, these 

basic parameters are as follows:  

1) the set of functions that a labour subject

performs in relation to a child (a complete or incomplete 

list of parental functions); 
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2) the number of children that an adult takes care 

of simultaneously (one, two or more); 

3) the frequency with which the subject performs 

these functions (daily or less frequently); 

4) daily time expenditure on the parental labour 

(from 0 to 24 hours a day); 

5) the presence and proximity of family ties with 

the child / children in relation to which the functions of 

parental labour are realized (parents, grandparents, 

siblings, distant relatives). 

 

DATA AND METHODS 

We analyzed the possible relationship between two 

different demographic structures, which characterize the 

share of children in the population and the share of 

population involved in a daily childcare. Based on our 

concept of parenthood as a labour activity, we can say 

that these people perform at least one function of 

parental labour on an ongoing daily basis. They may or 

may not be relatives of the child. 

The hypothesis of the study was as follows: the 

degree of involvement of the Russian population in 

parental labour is determined by the structural features 

of the population, which reflect the share of children in 

the population and the fertility rate. It should be noted 

that the consideration of the problem in this aspect, and, 

even more so, the use of the statistical modelling to 

solve it is a new approach for Russian science and 

practice. The demand for this approach is primarily 

associated with the negative dynamics of the birth rates, 

which has been observed in recent years in Russia 

despite the active state policy of stimulating the fertility. 

It is important that current Russian official 

statistics required to test the hypothesis are extremely 

limited. Countrywide studies aimed at researching 

parental labour are not conducted. Some relatively valid 

indicators can be found in sample population surveys 

conducted by the Russian Federal State Statistics 

Service. However, these data do not cover a long period 

of time; it is impossible to form time series of the length 

(duration) necessary for the statistical analysis. 

At the same time, an important feature of the 

demographic development of Russia, which allowed us 

to conduct our study, is regional diversity: the 

variability of fertility rates and its potential 

determinants, the existence of different “demographic 

modernities”, models of demographic space, in the 

country (Shubat, Bagirova and Akishev 2019). For 

example, in 2018, the share of the population involved 

in daily childcare varied from 13.2% to 46.9% in the 

Russian regions (Сomprehensive monitoring of living 

conditions 2018). The total fertility rate ranged from 

1.12 to 2.97 (Total Fertility Rate 2019). A sufficient 

number and a wide variety of regional situations made it 

possible to create the necessary sample size to apply 

statistical modelling methods. 

 Thus, we analyzed the following indicators 

characterizing the demographic situation in 85 regions 

of Russia in 2018: 

Var 1: The share of the population involved in 

daily childcare without payment. In the first 

approximation, this variable characterizes the 

involvement of the population in parental labour (The 

structure of the resident population 2019). This indicator 

reflects the population structure by engagement in the 

parental labour. The higher it is, the higher the share of 

the population performing certain functions of parental 

labour.  

Var 2: Young-age dependency ratio. This indicator 

reflects the demographic structure of the population by 

age, since it shows the number of children aged 0-14 per 

1000 people of working age (Russian Regions 2018). 

Var 3: The  share of children aged 0-4 (Var 30-4), 

5-9 (Var 35-9), 10-14 (Var 310-14) in the total population 

(The structure of the resident population 2019). These 

indicators also characterize the demographic structure of 

the population. 

Var 4: Total fertility rate (Total Fertility Rate 

2019). This is the most accurate statistical indicator of 

the fertility. It is defined as the total number of children 

that would be born to each woman if she were to live to 

the end of her child-bearing years and give birth to 

children in alignment with the prevailing age-specific 

fertility rates. 

To conduct the study, we used econometric 

modelling methods. We calculated the Pearson 

correlation coefficients and Spearman rank correlation 

and estimated the parameters of the regression equations 

(ordinary least squares method) for the studied 

variables. We also used analytics infographics: we 

studied the distribution of data using boxplot and 

identified outliers in order to adjust the results of 

econometric modelling. 

 

RESULTS 

1. Our study showed that the young-age dependency 

ratio in the Russian regions is very slightly correlated 

with the share of the population involved in daily 

childcare. The parameters of the regression model 

showed that the relationship between these indicators is 

positive (the share of the population involved in parental 

labour increases with the increasing load of children), 

but rather weak (Table 1-3, model 1). The coefficient of 

determination is slightly more than 11%, which 

indicates the unsatisfactory quality of the estimated 

model. At the same time, we excluded errors in the 

model specification. Visualization of the source data 

allowed us to suggest a linear model of the relationship 

as the most probable (Figure 1). 

 

Table 1: Model Summary* 

 

Model R 
R 

Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

1 0.335 0.112 0.101 3.8272 

2 0.310 0.096 0.084 3.8620 

3 0.282 0.079 0.067 4.0012 

 



 

 

Table 2: ANOVA* 

 

Model 
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

1 

Regression 141.1 1 141.1 9.632 0.003 

Residual 1113.2 76 14.7   

Total 1254.3 77    

2 

Regression 120.8 1 120.8 8.098 0.006 

Residual 1133.5 76 14.9   

Total 1254.3 77    

3 

Regression 103.5 1 103.5 6.465 0.013 

Residual 1200.7 75 16.0   

Total 1304.3 76    

 

Table 3: Coefficients* 

 

Model 

Unstandardized 

Coefficients 
Standar-

dized 

Coeffici-

ents 

t Sig. 

B 
Std. 

Error 

1 
Constant 19.466 3.815  5.103 0.000 

Var 2 0.034 0.011 0.335 3.103 0.003 

2 
Constant 21.927 3.298  6.649 0.000 

Var 30-4 1.477 0.519 0.310 2.846 0.006 

3 
Constant 19.628 4.543  4.320 0.000 

Var 4 7.308 2.874 0.282 2.543 0.013 

* Dependent variable: Var 1 – Involvement in unpaid 

daily childcare; 

Var 2 – Young-age dependency ratio; 

Var 30-4 – The share of children aged 0-4; 

Var 4 – Total fertility rate. 

 

 
 

Figure 1: The correlation of demographic indicators and 

the share of the population involved in daily childcare 

(Var 1 – Involvement in unpaid daily childcare; 

Var 2 – Young-age dependency ratio; 

Var 30-4 – The share of children aged 0-4; 

Var 4 – Total fertility rate) 

2. We also found out that the number of children 

of different age groups in the population is either 

unrelated or very slightly correlated with the share of 

the population involved in daily childcare. This 

relationship was not confirmed for age groups of 5–9 

years and 10–14 years. For the age group of 0-4 years, 

the parameters of the regression model showed that the 

relationship is positive (the share of the population 

involved in parental labour increases with the increasing 

share of children aged 0-4 in the population of the 

region). However, this correlation is rather weak (Table 

1-3, model 2). In this case, we also excluded errors in 

the model specification (Figure 1). 

3. The relationship between the fertility rate in the 

region and the degree of population involvement in 

childcare cannot be confidently confirmed either. The 

parameters of the regression model were significant and 

indicated a positive correlation: the share of the 

population involved in daily childcare increased with 

the increasing total fertility rate. However, this model 

proved to be of unsatisfactory quality. (Table 1-3, model 

3 and Figure 1).  

4. Our study showed that there is a group of 

regions in the Russian demographic space which differs 

significantly from the average Russian level and the 

levels of other regions. This group’s visualization of 

variables, for which statistically significant models were 

obtained, is presented in Figure 2. Generalized statistics 

with all the studied variables are presented in Table 4. 
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Figure 2: Boxplots of the studied variables 

(1 – Chukotka autonomous okrug; 2 – Tyva Republic;  

3 – Altai Region; 4 – Republic of Buryatia;  

5 – Magadan Oblast; 6 – Chechen Republic; 7 – 

Republic of Ingushetia; 8 –  Nenets autonomous okrug) 
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Table 4: The frequency of a region identification as 

outlier or extreme outliers in the distribution of the 

studied variables  

 

Russian Region Frequency 

Altai Region 6 

Tyva Republic 6 

Chechen Republic 5 

Republic of Ingushetia 4 

Chukotka autonomous okrug 2 

Nenets autonomous okrug 1 

Republic of Buryatia 1 

Republic of Dagestan 1 

 

In terms of statistical modelling, these regions are 

considered either outliers (more than 1.5 interquartile 

range distance from the third quartile) or extreme 

outliers (more than 3 interquartile range distance from 

the third quartile). Therefore, they are subject to 

exclusion from the studied set of regions in the 

modelling process. However, we think that it is 

advisable to conduct a separate special study for these 

regions. 

 

DISCUSSIONS 

The obtained results indicate a weak relationship 

between the two demographic structures of the 

population: in terms of age (reflecting, on the one hand, 

the share of children in the population, and, on the other 

hand, the fertility rate) and in terms of the share of 

population involved in parental labour. In our opinion, 

the following explanations are possible. 

Primarily, the number of births per 1 adult is higher 

in Russian regions with a high number of children and a 

high young-age dependency ratio (Table 5).  

 

Table 5: Correlation between the total fertility rate and 

the young-age dependency ratio 
 

Indicator Value 

Pearson 

Correlation 

Coefficient 0.897 

Sig. (2-tailed) 0.000 

Spearman's rho 
Coefficient 0.845 

Sig. (2-tailed) 0.000 

 

Therefore, the birth of a second, third and 

subsequent child does not have a direct proportional 

effect on the growth in the number and the share of 

population implementing parental labour. The labour 

functions associated with these children are carried out 

by the same parents who are already engaged in caring 

for the first child. Hence, in this case we can speak of an 

increase in the intensity of parental labour, but not of an 

increase in the number of subjects involved in it. 

Regions with atypically high levels of the studied 

variables found during the analysis are a special 

phenomenon in the Russian demographic space. These 

regions (Chechnya, Tuva, Ingushetia, Altai, Dagestan) 

have a high fertility rate, but they are characterized by a 

rather low standard of living. High birth rates in these 

regions can be explained by sociocultural (prevailing 

reproductive norms, marital behavior of young people, 

traditional family structure) and religious factors. The 

existence of such demographic phenomenon requires a 

special study. This may become the basis for the 

development of new measures of state support for 

fertility. These measures, unlike those currently 

implemented in the country, will not prioritize purely 

economic incentives for fertility.  

The limitation of our study is the inability to analyze 

the population involved in childcare differentially for a 

number of parameters of parental labour: the 

completeness of the performed parental functions; the 

number of children that an adult takes care of 

simultaneously; daily time expenditure on parenting; the 

proximity of family ties with the child / children in 

relation to which the parental labour functions are 

realized. This kind of information can only be collected 

through specially organized sociological survey. It 

would allow us to acquire a more complete picture of 

the Russian population involved in parental labour. 

 

CONCLUSIONS 

Our research is one of the first attempts to study the 

determinants of the population involvement in parental 

labour. The obtained results show that, firstly, there is a 

high differentiation by demographic structures of the 

population reflecting the share of children and the share 

of people involved in daily childcare in the Russian 

regions. Secondly, there is no strong relationship 

between the two studied demographic structures. 

Thirdly, there are unique regions in terms of these 

indicators in Russia. A more thorough study of the 

situation in these regions will provide an idea of the 

extreme forms of this phenomenon. 

Another important conclusion is the need to 

strengthen the information base of this type of research. 

The recent negative demographic trends in Russia 

obviously require the development of more effective 

measures of state support and stimulation of the fertility 

rate. This is impossible without strengthening the 

information base of the decision-making process. Our 

study, the obtained results and the described limitations 

present one of the possibilities of this development. 
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