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Abstract

Higher education institutions train professional and scientific personnel. Therefore, 
the quality of higher education and its funding are vital for training highly qualified 
specialists. This study analyzes the annual volume of expenses (investments) per stu-
dent in groups of countries, divided according to their socio-economic development, 
and competitiveness of higher education. The division of countries into groups is based 
on simultaneous compliance with the criteria for the quality of higher education and 
the level of social and economic development. The Ward’s clustering method was ap-
plied. The analysis was conducted based on data from 32 OECD countries and partner 
countries.

The paper found a significant direct correlation between the level of competitiveness of 
higher education and the amount of its funding per student (R = 0.895). At the same 
time, a significant direct correlation was revealed between the level of competitiveness 
of higher education and the human development index (R = 0.787) and the global 
competitiveness index (R = 0.888). Finally, a significant direct correlation between 
the amount of expenditures and the level of competitiveness of higher education was 
found only in the cluster with the highest indicators of socio-economic development 
(Rs = 0.707). In other clusters, the correlation is weak or weakly inverse.
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INTRODUCTION

Education provides the skills of perception and assimilation of infor-
mation and shapes the population’s cultural level. In addition, higher 
education is the basis of staff training in different spheres of activity. 
Accordingly, the quality of higher education affects the quality of spe-
cialists’ training, which provides socio-economic growth and increas-
es the country’s competitiveness and the population’s living stand-
ard. At the same time, education quality competitiveness is ensured 
particularly by a sufficient level of funding. Therefore, the expendi-
ture on higher education is determined by several factors, including 
state policy and budgetary opportunities, based on socio-economic 
development.

An important issue is the analysis of the relationship among indicators 
of socio-economic development of countries, education quality, and 
amount of higher education funding. In particular, with significant 
amounts of higher education funding, some countries also show high 
indicators of higher education competitiveness (e.g., Great Britain). 
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On the contrary, countries with lower education expenditures (e.g., Denmark and Finland) show the 
same high indicators of higher education quality. At the same time, some countries have a small amount 
of funding but do not show the lowest indicators of higher education competitiveness (e.g., Greece and 
Ukraine) (U21, 2020; OECD, 2021).

Therefore, there is a necessity to classify countries according to the level of socio-economic development 
and assess the level of higher education funding within the obtained clusters.

1. LITERATURE REVIEW

Education is one of the tools of human capital 
in every country. The usefulness of higher edu-
cation is considered at the micro and macro lev-
el. The micro-level means that education seekers 
receive some benefits compared to those who do 
not have or have a lower level of higher education. 
Some benefits are the opportunity to hold better 
positions, higher salaries, or privileges of social 
mobility (Özsoy, 2008). For example, in Germany, 
employees with vocational training or higher ed-
ucation have higher wages (Popova, 2021). The 
availability of higher education is one of the criti-
cal indicators for assessing the efficiency of the in-
dustry as a whole in European countries (Polyakov 
et al., 2020). Indeed, according to the calculations 
in EU countries, each additional year of educa-
tion provides an 8% wage increase (Harmon et 
al., 2001). Educational policymakers consider the 
quality of higher education as compliance with 
state educational standards, and higher education 
applicants – as compliance with the requirements 
of the labor market (Vardanyan, 2017).

The macro level assesses the usefulness of higher 
education for the economic growth of the coun-
try and the impact of human capital. Thus, an 
increase in the share of college graduates in the 
United States by one percent contributes to an 
increase in labor productivity and production by 
0.5-0.6 percentage points (Moretti, 2004). In addi-
tion to the impact on the general level of economic 
growth, higher education affects certain spheres 
of social life. In particular, Artyukhov et al. (2021) 
analyzed the state’s role in higher education fund-
ing to improve its quality, ensure the exchange of 
SDG 4 technologies, and expand opportunities for 
the implementation of SDG 7 based on the prepa-
ration of energy efficiency specialists. Moreover, 
Kyrychenko et al. (2021) analyze the interrela-
tion between the “green university” concept and 

a health-preserving environment in higher edu-
cation institutions as components of sustainable 
public health.

As the primary customer of qualified personnel, 
the state is interested in funding it at all levels. It 
has been proven that due to the creation of in-
novative ecosystems in the university, there is an 
improvement in human capital and activation of 
cooperation between science, education, business, 
and state structures in research and innovation 
(Gontareva et al., 2022). However, an essential is-
sue of training specialists is the need for them in 
the labor market. Therefore, Vasilyeva et al. (2018) 
proposed a model based on the assessment of de-
mand and supply for the relevant labor category 
by types of economic activity to optimize higher 
education funding. Furthermore, the system of 
monitoring the effectiveness of the educational 
system in Ukraine from the point of view of finan-
cial resources management needs separate consid-
eration; it can be based on the models of banking 
system efficiency (Bukhtiarova et al., 2020).

World practice proves the effectiveness of small 
business activities based on the latest technolo-
gies and cooperation with scientists, contribut-
ing to the country’s socio-economic development. 
However, in Ukraine, such cooperation is at the 
stage of formation (Hryhorash, 2018). Moreover, 
due to the Covid-19 consequences, it has also be-
come more difficult for start-ups of universities 
around the world (Moskovicz, 2021).

Considering the expenditure on education in gen-
eral and higher education in particular as a pub-
lic investment, the government is interested in the 
return on invested capital, which does not always 
have a material substance. It is noted that high-
er education is a key resource for the development 
of any country, which has a short-term and long-
term impact on the country and regions, creating 
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the social and technological capital (Saúde et al., 
2015). It has been empirically confirmed that there 
is a significant positive relationship between the 
indicators of state funding of higher and second-
ary education per pupil/student and the produc-
tivity of countries (Nazukova, 2020).

For instance, China’s rapid economic growth over 
the past 30 years has been attributed to invest-
ment in human capital. After the Third National 
Conference on Education in 1999 and the imple-
mentation of China’s Education Development 
Plan in the 21st Century, higher education be-
gan to expand (Ahmad & Ng, 2014). Bouhajeb et 
al. (2018) indicated that a 1% increase in research 
expenditures increases 0.854% economic growth, 
a 1% increase in education expenditures increas-
es 2.862% economic growth, and a 1% increase 
in patent application increases 0.075% economic 
growth in the long run. On the other hand, state 
interventions as international mergers and acqui-
sitions affect financial indicators of higher educa-
tion institutions (Frederick et al., 2020).

The existence of a positive relationship between 
the level of education and economic growth 
is confirmed using the examples of India 
(Kotásková et al., 2018), Taiwan (Lin, 2004), and 
Libya (Mahmoud & Alsanousi, 2017). Moreover, 
there is a positive relationship between GDP 
and the number of higher education graduates 
in Romania (Mariana, 2015). At the same time, 
it is noted that the impact of higher education 
on economic growth is more substantial when 
countries are closer to advanced technologies 
(Vandenbussche et al., 2006). It was also con-
firmed that education costs significantly change 
the distribution of countries according to the 
level of readiness for digitalization (Vorontsova 
et al., 2021), and a model for optimizing the life-
long costs of the education system was developed 
(Vorontsova et al., 2018).

Based on the considered sources, it is concluded 
that, in general, studies confirm the existence of 
a relationship between higher education and so-
cio-economic growth. Thus, this paper aims to 
analyze the relationship between higher education 
funding and its quality in OECD countries and 
partner countries according to the level of their 
socio-economic development.

The views of scientists regarding the relationship 
between the quality of higher education and eco-
nomic growth can be conditionally divided into 
two groups. First, many authors emphasize that 
higher education is one of the critical factors in 
ensuring the country’s competitiveness and sus-
tainable development. Therefore, as a sufficient 
level of funding ensures the quality of higher ed-
ucation, it needs significant investments. On the 
other hand, another group of scientists believes 
that there is no causal relationship between high-
er education funding and the level of socio-eco-
nomic development. On the contrary, the level 
of socio-economic development determines the 
amount of higher education expenditures and en-
sures its competitiveness.

The first approach is presented by Verner (2011). 
Based on the analysis of the U21 rating, it was 
concluded that an increase in education spending 
or spending on research and development contrib-
utes to the growth of the state’s competitiveness 
(human development index). Williams (2017) not-
ed that the worst national systems are those with 
low levels of public funding and significant public 
control of institutions.

Satsyk (2015) assessed universities in 50 countries 
of the world. The study showed that higher educa-
tion funding directly affects the quality of high-
er education and the number of world-class uni-
versities (included in international rankings). The 
cluster analysis results determined the optimal 
amount of public and private expenditures per 
student using PPPs.

Based on the analysis of European countries, 
where the share of public expenditure on educa-
tion is at least 11%, a direct relationship between 
the amount of expenditure per student and the in-
dex of higher education quality of the QS World 
University Rankings system was established. 
However, these costs are not the critical factor that 
affects the quality score (Hryhorash et al., 2020).

The statement about the relationship between 
the competitiveness of the state and the quali-
ty of higher education is substantiated by Keser 
(2015). The analysis was based on the indicators 
of the global competitiveness index and the higher 
education and training index in Europe and the 
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Middle East. It was found that in 2014, the leaders in 
the quality rating of higher education were Finland, 
Netherlands, and Belgium; these countries are pre-
sented in the top ten of 144 countries according to 
the GCI index. In countries of the Middle East, the 
United Arab Emirates tops the ranking on the qual-
ity of higher education; the UAE government claims 
that knowledge is the most critical factor in global 
competition.

Chentukov et al. (2021) used a correlation-regres-
sion analysis to confirm the presence of a significant 
direct correlation between the index of competitive-
ness of higher education (according to the data of 
Universitas 21) and the global competitiveness in-
dex (GCI). Furthermore, the strongest correlation 
was found between indicators in countries with an 
average level of competitiveness, and the lowest – in 
countries with a low level of competitiveness.

Antonyuk et al. (2017) found a significant direct cor-
relation (R = 0.92) between the global innovation in-
dex and the competitiveness index of national high-
er education systems. At the same time, high quality 
of higher education and school (tertiary) enrollment 
is observed in countries with a high level of econom-
ic development: the USA, Great Britain, Switzerland, 
Germany, Australia, and Japan. Conversely, high-
er education funding per student is insufficient in 
countries with low economic development. 

Kuzkin et al. (2019) confirmed that education is 
the main factor that provides economic growth in 
countries with a level of income below the average. 
Moreover, based on the analysis of the internal sys-
tem of higher education in Ukraine, Mazurkiewicz 
et al. (2017) recommend implementing the expe-
rience of Poland to improve the internal quality 
assurance system at Ukrainian higher education 
institutions.

Considering the second approach, West (2012) re-
views studies of higher education in the United 
States made by groups of scientists (2000–2010). It 
indicated an increase in higher education funding 
in the United States while reducing the share of 
American students in the total number of higher 
education recipients. At the same time, the United 
States maintains its position as an economic leader. 
Therefore, the study refutes the thesis about the im-
pact of education on the country’s competitiveness 

and confirms the cause-effect relationship between 
economic growth and the quality of education, par-
ticularly in higher education.

The analysis made by Macerinskiene and 
Vaiksnoraite (2006) finds only weak evidence that 
higher education contributes to economic growth. 
It is suggested that countries with rapid economic 
growth and welfare can invest more in education 
than countries with slow economic growth.

Sannikova et al. (2021) presented standpoint theses 
about the lack of a direct relationship between the 
quality of higher education and the level of econom-
ic development. It is confirmed by the weak rela-
tionship between the positions in the world univer-
sity rankings and the positions in the overall global 
rankings and digital competitiveness rankings. The 
weakness of the statistical relationship between high 
positions in the world rankings of competitiveness 
and low positions in the rankings of universities at 
the same time may indicate the import of intellec-
tual capital. On the other hand, the high quality of 
education with a low level of competitiveness may 
indicate the outflow of intellectual capital.

Hamdan et al. (2020) analyzed the data from Saudi 
Arabia. They concluded that economic growth de-
termines the amount of higher education expend-
iture, while no correlation between investment in 
higher education and economic growth has been 
found. Similarly, Lopez-Leyva and Rhoades (2016) 
found that in a group of Asian countries (Japan, 
Hong Kong, Singapore, and Korea), there is a di-
rect correlation between the indicators of the glob-
al competitiveness index and the competitiveness 
of higher education systems (except Japan). On the 
other hand, the countries of the Latin American 
group (Argentina, Brazil, Chile, and Mexico) have 
much lower indicators of the global competitiveness 
index than the Asian group and have a weak cor-
relation between competitiveness and the quality of 
higher education.

In the context of some contradictions about the 
impact of higher education funding on its quality 
and the contribution of higher education to eco-
nomic growth, there is a need for a detailed anal-
ysis. Namely, it is critical to assess the relationship 
between the amount of funding and the competi-
tiveness of higher education in countries with differ-
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ent levels of socio-economic development. Therefore, 
the objective of this paper is to assess the relation-
ship between the amount of funding and the quality 
of higher education in countries with different levels 
of socio-economic development.

2. METHODOLOGY

The study is based on the analysis of the correlation 
between the level of socio-economic development 
and expenditures on higher education. For this pur-
pose, countries were grouped using the most ab-
stract indicators that objectively characterize their 
socio-economic development. They are the human 
development index (HDI) as a social component, 
the global competitiveness index (GCI) as an eco-
nomic component, and an indicator of the quality 
of the higher education system (U21). The indicator 
of financial support for higher education is the to-
tal expenditure on educational institutions per full-
time equivalent student in equivalent USD convert-
ed using PPPs.

For the correct data comparison, the study used 
the indicators of only those countries represented 
in three ratings (HDI, GCI, and U21) and simulta-
neously had data on higher education expenditures. 
Therefore, 32 OECD countries and partner coun-
tries came to the focus of the study. In addition, data 
on expenditures per student in Ukraine were also 
calculated.

The correlation-regression analysis was used to as-
sess the contribution of higher education expendi-
tures on the competitiveness of higher education 

and the socio-economic development of countries. 
It is assumed that the amount of expenditures per 
full-time student in dollar equivalent using PPPs is 
related to the indicator of quality (competitiveness) 
of the U21 higher education system. Therefore, the 
study does not use the data of Luxembourg as the 
country with the extreme (highest) amount of high-
er education expenditure.

The grouping of countries by the level of socio-eco-
nomic development was carried out using IBM SPSS 
Statistics based on Ward’s clustering method with 
the Squared Euclidean distance; the standardization 
of variables was carried out based on Z-scores.

3. RESULTS

The results of statistics calculations for series using 
the least squares method are presented in Table 1.

Table 1 shows a significant direct correla-
tion between the quality of education and the 
amount of expenditures per student (R = 0.895). 
Determination factor R2 = 80.16%. The model is 
adequate to the observational evidence F

emp
 = 

121.2 > F
(0,05;1;30)

 = 4.17 and has significant regres-
sion parameters t

1
 = 11.0, t

0
 = 11.7 > t

(0,05;30)
 = 2.04. 

That is, the amount of higher education expendi-
tures is a significant factor in the quality of higher 
education. Among the represented countries, the 
lowest indicators of the quality of higher educa-
tion are shown by Mexico (40.3) and Turkey (44.0) 
(Ukraine – 47.4); the highest indicators are shown 
by the United States of America (100.0), Great 
Britain (82.6), Sweden (82.4), and Denmark (81.7).

Table 1. Correlation between the amount of higher education expenditures, the quality of higher 
education, and economic and social development

Source: Authors’ elaboration based on OECD (2021), WEF (2018), UNDP (2022), State Treasury Service of Ukraine (2020).

Indicator

Higher education expenditures 
and the quality of higher 

education (U21)

Quality of higher education (U21) 
and Human Development Index 

(HDI)

Quality of higher education (U21) 
and Global Competitiveness Index 

(CGI)
R 0.895 0.787 0.888

R2
0.8016 0.6193 0.7889

F
(0,05;1;30) 4.17 4.17 4.17

F
emp 121.2 48.81 112.1

t
(0,05;30) 2.04 2.04 2.04

t
1 11.0 6.9 10.6

t
0 11.7 29.3 15.2
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The next step is devoted to the relationship between 
the quality of higher education and human develop-
ment (social component). The highest indicators of 
the human development index are shown by Norway 
(0.956), Ireland (0.951), and Germany (0.946), and the 
lowest by Ukraine (0.774) and Mexico (0.776). There 
is a significant direct correlation (R = 0.787) between 
the quality of higher education and the human de-
velopment index. Determination factor R2 = 61.93%. 
The model is adequate to the observational evidence 
F

emp
 = 48.81 > F

(0,05;1;30)
 = 4.17 and has significant re-

gression parameters t
1
 = 6.9, t

0
 = 29.3 > t

(0,05;30)
 = 2.04. 

That is, the quality of higher education contributes to 
human development.

The analysis of the relationship between the qual-
ity of higher education and competitiveness (eco-
nomic component) has shown a significant direct 
correlation between the quality of higher education 
and the global competitiveness index (R = 0.888). 
Determination factor R2 = 78.89%. The model is 
adequate to the observational evidence F

emp
 = 112.1 

> F
(0,05;1;30)

 = 4.17 and has significant regression pa-
rameters t

1
 = 10.6, t

0
 = 15.2 > t

(0,05;30)
 = 2.04. This 

means that the quality of higher education signif-
icantly contributes to (participates in) global com-
petitiveness. Greece (4.0) and Ukraine (4.1) had the 
lowest indexes in 2018, and the USA (5.9) had the 
highest.

For the cluster analysis of the distribution of coun-
tries by the quality of higher education and the level 
of socio-economic development, the following indi-
cators are used: the quality of higher education, the 
human development index, and the global competi-
tiveness index. 

Based on Ward’s method, 5 clusters were identified 
according to the level of socio-economic develop-
ment and the quality of higher education (Table 2).

The values of the indicators within clusters are 
presented in Table 3.

Table 3. The values of the indicators within 
clusters in 2018

Source: Processed by authors in IBM SPSS Statistics.

Ward method HDI GCI U21 Expenditures 
per student

1

Mid value 0.937 5.4 78.1 22,481

Number of 

countries
14 14 14 14

Standard 

deviation 0.010 .2 8.3 –

Minimum 0.921 5.2 64.8 17,151

Maximum 0.956 5.9 100.0 34,035

2

Mid value 0.911 5.3 63.7 15,088.5

Number of 

countries
4 4 4 4

Standard 

deviation 0.009 .2 4.7 –

Minimum 0.898 5.1 58.0 11,289

Maximum 0.917 5.5 68.5 19,309

3

Mid value 0.896 4.6 54.1 13,500.6

Number of 

countries
5 5 5 5

Standard 

deviation 0.014 .1 1.9 –

Minimum 0.877 4.5 51.3 11,191

Maximum 0.912 4.8 56.2 16,147

4

Mid value 0.848 4.4 49.3 9,853.8

Number of 

countries
7 7 7 7

Standard 

deviation 0.022 .2 3.7 –

Minimum 0.817 4.0 44.0 10,008

Maximum 0.881 4.7 56.4 9,024

5

Mid value 0.775 4.3 43.9 –

Number of 

countries
2 2 2 2

Standard 

deviation 0.001 .2 5.0 –

Minimum 0.774 4.1 40.3 1,611

Maximum 0.776 4.4 47.4 7,907

Table 2. Clustering of countries by level of socio-economic development in 2018

Source: Processed by authors in IBM SPSS Statistics.

Cluster Country

1
United States, United Kingdom, Sweden, Norway, Canada, Netherlands, Australia, Belgium, Austria, Denmark, Germany, 

Finland, New Zealand, and Ireland

2 Japan, France, Israel, and Korea

3 Czech Republic, Slovenia, Spain, Italy, and Poland

4 Hungary, Slovak Republic, Portugal, Turkey, Russian Federation, Chile, and Greece

5 Mexico and Ukraine
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Considering the average, maximum, and min-
imum of the indicators by clusters, it is noted 
that the mid value of the indicator U21 in the 
first cluster significantly exceeds the mid value 
of the second cluster (78.1 compared with 63.7). 
The human development index also has a sig-
nificant advantage (0.937 compared with 0.911). 
On the other hand, the indicator of global com-
petitiveness does not differ significantly in the 
first and second clusters (mid values are 5.4 and 
5.3). In the third, fourth, and fifth clusters, no 
significant f luctuations of the mid values of in-
dicators by clusters were found.

The range of expenditures per student within 
the clusters is presented graphically in Figure 1.

In general, the amount of expenditures per stu-
dent in the first cluster range from USD 17,151 
to USD 34,035, with a mid value of 22,481 dol-
lars. That is, the amount of expenditure per stu-
dent in Ireland is twice as much as per student 
in the USA. On the other hand, Great Britain, 
Sweden, Norway, and Canada have above-av-
erage amounts of spending. Next, 4 countries 

form the second cluster; the mid value of ex-
penditures for the cluster is 15,089 dollars, with 
the maximum value of Japan (USD 19,309) and 
the minimum value of Korea (USD 11,289). In 
the third cluster, 5 countries are grouped; the 
maximum values of expenditures and the aver-
age values of the cluster are almost the same as 
the indicators of the second cluster. Next, the 
fourth cluster consists of 7 countries; the aver-
age amount of higher education spending per 
cluster is 9,854 dollars. Together with Mexico, 
Ukraine is in cluster 5 and spends five times 
fewer expenditures per student (USD 1,611) 
than Mexico (USD 7,907).

Similar calculations were carried out for the 
countries in previous years. Countries were 
grouped according to the criterion of socio-eco-
nomic development into 5 clusters. Despite the 
lack of statistical data for some countries in 
2014 (Canada, Denmark, and Greece), they are 
presented in the analysis of 2015–2018. The dy-
namics of the countries clustering by the level 
of socio-economic development in 2014–2018 is 
presented in Table 4.

Source: Processed by authors in IBM SPSS Statistics.

Figure 1. The range of expenditures per student within the clusters in 2018
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Table 4. Countries clustering by the level  
of socio-economic development in 2014–2018 

Source: Processed by authors in IBM SPSS Statistics based on data  
of Education at a Glance (OECD, 2017, 2018, 2019, 2020, 2021).

Country 2014 2015 2016 2017 2018
Australia 1 2 2 2 1

Austria 2 2 2 3 1

Belgium 2 2 2 3 1

Canada 4 3 2 1

Chile 5 5 5 4 4

Czech Republic 3 3 4 4 3

Denmark 4 3 2 1

Finland 1 1 1 2 1

France 2 2 2 3 2

Germany 2 2 2 3 1

Greece 3 5 4 4

Hungary 4 3 2 4 4

Ireland 2 2 2 3 1

Israel 2 2 2 3 2

Italy 3 3 4 4 3

Japan 2 2 2 3 2

Korea 2 2 2 3 2

Mexico 5 5 5 5 5

Netherlands 1 1 1 2 1

New Zealand 2 2 2 3 1

Norway 1 2 2 3 1

Poland 3 3 4 4 3

Portugal 3 3 4 4 4

Russian Federation 4 5 5 5 4

Slovak Republic 4 3 5 4 4

Slovenia 3 3 4 4 3

Spain 3 3 4 4 3

Sweden 1 1 1 2 1

Turkey 5 5 5 5 4

Ukraine 5 5 5 5 5

United Kingdom 1 1 1 2 1

United States 1 1 1 1 1

According to Table 4, the USA was the absolute 
leader in socio-economic development during 
2014–2018. In addition, during 2014–2018, ex-
cept for 2017, Finland, the Netherlands, Sweden, 
and Great Britain were in the first cluster. The 
second cluster also has a stable structure, repre-
sented by Japan, France, Israel, and Korea (ex-
cept for 2017). During 2015–2017, it also includ-
ed Australia, which moved to the first cluster 
in 2018. Finally, the structure of the fifth clus-
ter was stable during 2014–2016: Chile, Mexico, 
Turkey, and Ukraine. However, Chile moved 
from the fifth to the fourth cluster in 2017, and 
Turkey did so in 2018.

The analysis of the relationship between the 
amount of higher education expenditures and 
the quality of higher education within the clus-
ters is presented in Figure 2. However, since the 
number of observations in clusters 2-3 is small 
(4 and 5), it is not enough to objectively assess 
this relationship. Thus, the data of clusters 2 
and 3 were combined.

Figure 2 shows that indicators of higher educa-
tion expenditures in the countries of cluster 1 
correspond to indicators of the quality of higher 
education. The higher amount of expenditures, 
the higher quality of higher education in gen-
eral. The exceptions are Denmark and Finland; 
their indicators of educational competitive-
ness are above the average value for the cluster, 

Figure 2. The relationship between the amount of higher education expenditures and the quality  
of higher education within clusters
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while spending on higher education per student 
is lower than the average value for the cluster. 
Therefore, Finland is excluded from the statis-
tical series.

In 2-3 clusters, the graphs that describe the amount 
of expenditures and the quality of higher educa-
tion are not parallel. An example of “falling out” 
is Israel: it has a high indicator of the quality of 
higher education, but the amount of expenditures 
per student is less than the cluster average, so the 
indicators of Israel are excluded from the statisti-
cal series. The relationship between indicators of 
the quality of higher education and expenditures 
per student is not apparent. Thus, it will be tested 
using correlation analysis.

Since the number of observations in the samples is 
small (14, 9, and 7), the non-parametric Spearman 
test was used for analysis. The results of the calcu-
lations are presented in Table 5.

Table 5. Correlation between indicators of the 
quality of higher education and expenditures per 
student within clusters

Source: Processed by authors in IBM SPSS Statistics.

Indicator Cluster 1 Clusters 2-3 Cluster 4

R
s

0.706 0.619 –0.429

Significance of the 
regression parameters

0.05 0.102 0.337

Correlation (+/–) + – –

According to the calculations, there is a signifi-
cant direct relationship between the amount of 
expenditures per student and the quality of higher 
education only in cluster 1 (countries with a very 
high level of socio-economic development). It is 
also stated that there is no correlation between the 
indicators in clusters 2-3 and 4.

4. DISCUSSION

As previously noticed in the literature review, 
existing studies have proven the existence of a 
relationship between the level of higher educa-
tion funding and quality. Moreover, the rela-
tionships between the amount of spending on 
education, research and development, and the 
state’s competitiveness, between the index of 
competitiveness of higher education (according 

to Universitas 21), and the global index compet-
itiveness (GCI) were also proved.

As a result of the study of 32 OECD countries and 
partner countries, a significant direct correlation 
between the amount of expenditure per student 
and the quality of higher education (competitive-
ness of higher education system) was confirmed. 
In addition, a significant direct correlation be-
tween the quality of higher education, the human 
development index, and the global competitive-
ness index was proved. This result confirms Verner 
(2011), Satsyk (2015), and Chentukov et al. (2021). 
However, it does not allow estimating the level of 
spending on higher education in countries with a 
high or low level of socio-economic development. 

At the same time, the analysis showed certain dispro-
portions in assessing the level of funding in countries 
with different levels of socio-economic development. 
In particular, the countries with the highest levels of 
social development (HDI) and economic develop-
ment (GCI) are different. Moreover, these groups do 
not include those on the top of the Higher Education 
Competitiveness Rankings (QES). Unlike previous 
studies, the countries are divided so that three con-
ditions are met simultaneously.

Based on the assumption that a significant amount 
of higher education funding ensures a high lev-
el of competitiveness of higher education and 
contributes to the socio-economic growth of the 
state, OECD countries and partner countries were 
grouped into 5 clusters according to the level of 
socio-economic development and quality of high-
er education. They are countries with a very high 
level of socio-economic development (14), coun-
tries with a high level (4), an average level (5), low 
(7), and very low level (2). As expected, Ukraine 
was related to cluster 5 together with Mexico.

The analysis of the relationship between higher 
education spending and competitiveness of high-
er education within the clusters showed a signifi-
cant direct correlation between the indicators. It 
does not confirm that higher education is a driver 
of economic growth. However, it proves that when 
the quality of higher education is high, the so-
cio-economic development level is also high. The 
perspective of further research is the analysis of 
higher education funding systems within clusters.
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CONCLUSION

The analysis of the annual amount of expenditure (investments) per student in groups of countries, which 
were divided according to their socio-economic development and competitiveness of higher ed-
ucation, is done in this study. The findings revealed a significant direct correlation between the 
amount of higher education expenditures per student and the competitiveness of higher educa-
tion in OECD countries. In addition, a strong direct correlation was found between the amount of 
spending on higher education and the human development index, as well as the global competi-
tiveness index.

Countries were grouped according to the level of socio-economic development and competitive-
ness of higher education. Within the clusters, an analysis of the relationship between the amount 
of higher education expenditures and the level of its quality was carried out. A significant direct 
correlation between the indicators was found only in the cluster with countries with the highest 
level of socio-economic development. 

The lack of a significant correlation between the indicators in other clusters (in countries with a lower level of 
socio-economic development) can be explained by several reasons, in particular:

1. A low quality of higher education with a significant amount of expenses may indicate low efficiency of 
the higher education funding system (excessive expenses).

2. A high level of competitiveness of the education system with an insignificant level of funding may also be 
evidence of implementing new methods in the educational process or the involvement of other institu-
tions to the training of specialists (practice, internship, etc.), or the recruit professionals, trained by other 
higher education systems (import of specialists).
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