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GDP AND EDUCATION DEVELOPMENT: A MATHEMATICAL MODEL 

IRINA LEBEDEVA, SOFIIA BERZUKH 

Simon Kuznets Kharkiv National University of Economics, Ukraine 

 

We live in era, named “Post-industrial era”. Unlike the industrial era, which was 

the era of global technological, economic and social transformations caused by the 

industrial revolution, the modern era is the era of knowledge. Today, knowledge 

determines the level of development of the country not only at the moment of time, but 

it is also capable of securing a decent future for future generations. Knowledge becomes 

the key to sustainable development. So, education is an essential component of any 

country's development. This paper examines the impact of a certain country's GDP on 

its spending on education. 

Statistical data from various EU countries for 2020 were taken for the study (Table 1). 

Under the construction of the paired regression model, the country's GDP per person 

was considered as the independent external variable (X), and the state deductions on 

education as a percentage of GDP per person was considered as the dependent internal 

variable (Y). 
Table 1 

Input data for construction of the paired linear regression 

Country 

Education 

costs1 (Y),  

% of GDP 

GDP2 (Х),  

current 

international $ 

Country 

Education 

costs1 (Y),  

% of GDP 

GDP2 (Х),  

current 

international $ 
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  Austria 5.1 59,537.5 Italy 4.6 46,373.5 

  Belgium 6.7 59,372.9 Latvia 6.0 34,258.0 

  Bulgaria 4.0 28,106.0 Lithuania 4.8 43,185.0 

  Croatia 5.5 34,535.0 Luxembourg 5.0 133,329.8 

  Cyprus 6.1 44,393.8 Malta 5.9 48,894.3 

Czechia 5.1 45,707.5 Netherlands 5.3 63,741.7 

  Denmark 6.4 64,672.2 Poland 5.2 38,125.2 

  Estonia 6.6 42,381.0 Portugal 5.0 36,038.0 

  Finland 5.9 55,203.3 Romania 3.7 36,100.7 

  France 5.5 50,996.4 Slovak Republic 4.6 33,418.5 

  Germany 4.7 58,276.0 Slovenia 5.8 43,804.8 

  Greece 4.4 31,485.9 Spain 4.6 40,591.8 

  Hungary 4.8 36,765.0 Sweden 7.2 59,222.6 

  Ireland 3.1 105,355.2 United Kingdom 5.5 50,809.6 

    1)  Data from [1]; 2) Data from [2] 

 

To determine the type of approximation function based on the data in Table 1, a 

graph of the dependence of state expenditures on education on GDP per capita was 

constructed (Fig. 1). 

 
 

Fig. 1. State deductions for education depending on GDP for EU countries 

 

A preliminary analysis of the data(Fig. 1) showed that the pointers of Ireland and 

Luxembourg do not correspond to the general regularity. These countries have the 

highest GDP per capita and, at the same time, low state deductions for education (which 

does not fit into the 3 sigma interval). Therefore, these countries were excluded from 

further consideration. Based on the location of all other empirical points, it can be 

assumed that the approximation function is linear. 
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The construction of the paired linear regression model was carried out using the 

MS Excel software environment with the use of built-in functions and add-ons. Using 

the built-in function LINEST (), we determine the parameters of the model (Table 2). 
Table 2 

The results of applying the LINEST () function 

 

1 0.045b   0 3.32b   

1 0.014b   0 0.627b   

2 0.314R   0.72e   

10.99F   24edf   

5.72SSR   12.49SSE   

 

According to Table 2, the calculated value of the endogenous factor is described by 

the following regression equation: 
 

3.32 0.045Y X        (1) 
 

The quality check of the model was carried out according to the standard 

methodology used in econometric studies [3]. Checking the significance of each of the 

parameters of the model using the Student's test showed that both parameters of the 

model are significant at the significance level of 0.05  .Therefore, there is a positive 

correlation between the factors under consideration, and based on the value of the 

correlation coefficient (
2 0.56r R  ), it is tight. And the verification of the 

significance of the model as a whole according to Fisher's criterion confirmed its 

adequacy at the significance level of 0.05  .So, we obtained an econometric model 

according to which the level of the country's GDP per capita positively affects the 

amount of public spending on education, as evidenced by the positive value of the 

regression coefficient. The presence of a free term in equation (1), which is significant 

according to the Student's criterion, means that the states of the EU countries allocate 

funds for education at least at a certain level. On average, this level is 3.32% of GDP 

per capita.By the way, in Ireland, in which the level of GDP per capita is the second in 

Europe (after Luxembourg) and is $105,355.2, only 3.1% of GDP is allocated to 

education (see Table 1). 

It should be noted that although the proposed econometric model adequately 

describes the impact of GDP on the morale of the population on state spending on 

education, the coefficient of determination for this model is not very high and is only 
2 0.314R  . Thus, according to equation (1), the variability of state deductions for 

education is explained by the value GDP per capita by 31.4%. And the remaining 68.6% 

of the variance is caused by factors that are not taken into account in this 

model.Migration can be considered such an unaccounted for factor. In the context of 

globalization, the level of education of donor countries affects the average level of 
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education in the country that is the acceptor. In this regard, it is interesting to compare 

the data characterizing the economic situation in the EU countries with the data for 

other countries of the world and, above all, for those countries that have a high level of 

GDP, which is ensured by the development of innovative technologies.Among the 

countries that, according to the results of the Global Innovation Index 2022 

measurement published by the World Intellectual Property Organization [3], occupy the 

first steps of the rating, the largest deductions for education are made by Sweden (3rd 

place in the rating) – 7.2% of GDP and Israel (ranked 15th) – 7.1% of GDP. Whereas in 

countries such as Singapore (7th place in the ranking), which, by the way, has the 

largest GDP per capita of these countries ($116,486.5), state deductions for education 

are only 2.8% of GDP.Unfortunately, Ukraine does not belong to the countries with a 

high level of application of innovative technologies. According to the GII 2022 

comprehensive indicator, Ukraine took 57th place among 132 countries. However, in 

terms of the level of state deductions for education, it is not inferior to EU member 

countries. These deductions amount to 5.4% of GDP, while GDP per capita is 

$14,219.8. 

The conducted studies allow us to conclude that there is a direct correlation 

between the well-being of the country and the funds that the state invests in ensuring the 

level of education of the population, which creates conditions for the sustainable 

development of the economy. 
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ОСВІТНІ ЗМІНИ В КОНТЕКСТІ СТАЛОГО РОЗВИТКУ 

ЛЕСЯ ВЕРБОВСЬКА, НАЗАР ГАМУЛЯК 
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Сучасний стан змін в освітніх процесах відбувається циклічно-спірально. 

Сьогодні в закладах вищої освіти (ЗВО) відбуваються нові історичні, економічні, 

культурні, соціально-психологічні та інші зміни, які визначають рівень розвитку 

університету та рівень змін освітніх процесів в ньому. На кожному етапі розвитку 

освіти, який визначається тенденціями соціально-економічного розвитку країни, 

з’являються нові умови, можливості та потреби. Проблеми розвитку освіти не має 

(і мабуть не може мати) остаточного рішення [1]. 


