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Abstract

Economic growth is exposed to many socio-economic factors that impact both the for-
mation and allocation of resources. The theoretical part of this article discusses studies 
by various authors on the social expenditure impact on economic growth, the depen-
dence of this influence on selected funding principles and social policy models. In the 
empirical part, using the Pooled Mean Group (PMG) procedure and the Fixed Effect 
Model, the impact of social expenditure on the economic growth in OECD countries 
is determined. An increased focus is put on assessing the long-term impact of the main 
types of social expenditures (public and private), based on different financing prin-
ciples (distribution and accumulation), on the economic growth rates both in OECD 
in general and in the context of countries (based on the Esping-Andersen’s typology) 
grouped according to social policy models. The following conclusions are drawn: 1) an 
increase in the share of total social expenditures in the country’s GDP negatively af-
fects economic growth; 2) an increase in the share of private social expenditures in the 
country’s GDP contributes to economic growth; 3) the obtained indicators of impact 
assessment are different depending on a social policy model chosen. The analysis is 
based on OECD panel data for the period 1980–2013.
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INTRODUCTION

Social protection of the population is one of the most important ar-
eas of any state activity, aimed first of all at stable functioning of so-
ciety by protecting certain segments of the population from various 
socio-economic risks (unemployment, illness, poverty, old age, etc.). 
For that end, the state develops a highly-structured integral system of 
social protection, the elements of which differ between themselves in 
terms of operating environment and purpose. This enables to embrace 
population, which needs support from the state, as much as possible.

The well-developed social protection system makes it possible to ef-
fectively deal with poverty, which is one of the main problems of the 
world community. Therefore, in a postindustrial society based on a 
developed market economy, social protection plays an important role 
in ensuring a stable and steady development of the economy. The eco-
nomic and social components of the state are closely interconnected 
and affect one another. At the same time, science and practice prove 
that social expenditures (the total cost of financing all social benefits 
and programs in the country within the system of social protection of 
the population financed by public and private funds) should be har-
moniously related to the economic indicators of the country, which 
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directly affect the formation of the main sources of financing social protection of the population. That 
is, economic resources should create a fundamental basis and be a form of economic content of social 
protection.

During the 20th century, in countries throughout the world, there were a constant expansion of the so-
cial protection types and forms, increase in the number and extent of social services and assistance, and 
the formation of corporate responsibility, which allowed to protect the majority of the population from 
various social risks and threats. The modern “welfare state” concept has gradually developed, which 
undertakes to provide each citizen with a high level of social protection, to create opportunities for un-
impeded and mostly free access to a high quality education and health care system, to reduce inequality 
in society and poverty as much as possible. At the same time, in recent decades, the growth rate of ex-
penditures for social purposes in most developed countries, including OECD countries, is far ahead of 
economic indicators. Demographic problem and permanent economic and financial crises have created 
significant problems in the financial support for the population, which affects not only human wellbe-
ing, but also the economy as a whole. All this forces OECD governments to actively seek ways to reform 
their social protection systems, accompanied by the emergence of new social policy models, which aim 
at eliminating contradictions between market laws and social goals. According to Giuliano Bonoli, a 
Swiss political expert, there is a gradual “dismantlement of the welfare state” (Bonoli, George, & Taylor-
Gooby, 2000). One of the basic terms for the further stable functioning of the social protection system 
is the right choice of the future model of financing social expenditures, which, on the one hand, would 
provide the maximum possible social protection of the population, and, on the other hand, would not 
create significant negative pressure on the economic development of the state. As a result, there are a 
number of topical issues: which model of social policy is the most acceptable under current conditions; 
which principle of financing (solidarity (distributional) or accumulation) should be preferred in reform-
ing the social insurance system; how should public and private social expenditures be correlated and, 
finally, to what extent do they affect the country’s economic development?

1. LITERATURE REVIEW  

AND THEORETICAL BASIS

1.1. Social costs and economic 

development relationship

The financial support for social protection is close-
ly linked to a number of socio-economic factors, 
the change of which may directly or indirectly 
affect the sources of its financing. Therefore, as 
rightly pointed out by Cichon et al. (2004), the de-
velopment of financial provision must necessarily 
take place taking into account the potential links 
between social protection and the economy. This 
allows not only to build a system of social protec-
tion balanced in terms of income and expendi-
tures, but also to ensure the gradual socio-eco-
nomic development of the entire country.

Social protection of the population is always close-
ly related to the economy and its main determi-
nants (labor market, wages (income), labor pro-

ductivity, investment level, economic growth, etc.). 
At the same time, more and more scientists con-
sider the social protection system not only from 
a social point of view, but also as a mechanism to 
stimulate the country’s economic development. 
This requires a deeper analysis of the intercon-
nection between socio-economic factors and so-
cial protection of the population, especially in the 
context of the development and use of financial 
resources. That said, this connection, as evidenced 
by the study, is of a mutual nature. That is, not on-
ly socio-economic factors affect social protection, 
but also its tools (various social services and bene-
fits) exert pressure on the dynamics of certain fac-
tors. At the same time, this influence can be both 
positive and negative.

Researching this problem by various scien-
tists (Alderman & Yemtsov, 2012; Arjona et al., 
2003; Barrientos, 2012; Cichon et al., 2004; Feld 
& Schneider, 2010; Dafermos & Papatheodorou, 
2010; Furceri & Zdzienicka, 2011; Piachaud, 2011; 
Damerau, 2011; Gebregziabher, 2014; Egger et al., 
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2016; Murshed & Mansoob, 2017; Tridico & Meloni, 
2018) made it possible to outline the principal tools, 
by using which the social protection system can 
potentially influence factors determining econom-
ic growth in the country (Table 1). Table 1 outlines 
only main tools, through which social protection di-
rectly or indirectly influences economic growth. The 
use of particular instruments has a positive or neg-
ative impact on the economic factors that shape the 
total economic impact. Thus, in particular, increas-
ing the size of taxes or social contributions that are 
the source of financial resources for social protection 
will negatively affect the labor market (for example, 
due to the growth of its shadow component) and the 
amount of business profits, which ultimately reduc-
es the size of investment resources for the economy 
and reduces revenues both to the budget system and 
to various state and non-state social insurance funds. 
Quite often, private investors are not encouraged to 
invest in regions where high social security contribu-
tions are applicable (Cichon et al., 2004).

At the same time, various instruments of social 
protection have a positive effect on the economy 
development: 1) the growth of volume and size of 
insurance premiums in the accumulation system 
of social insurance reduces the financial burden 
on public finances and stimulates the growth of 

investment in the economy; 2) the growth of so-
cial transfers contributes to rising incomes and 
poverty reduction, which ultimately, through the 
stimulation of aggregate demand, has a positive 
impact on the country’s economic development; 3) 
reducing inequalities in income, increasing the ef-
ficiency of health services, increasing fertility con-
tribute to improving human capital, which is the 
basis for the steady development of any country’s 
economy; 4) active labor market policies contrib-
ute to reducing the number of unemployed per-
sons, creating new jobs, increasing labor mobility 
and increasing labor productivity, etc.

It should be noted that some socio-economic 
factors that are catalysts of a positive impact on 
the country’s economic development may often 
have a negative impact on other socio-economic 
determinants, which, in some cases, offset their 
positive effect. Therefore, in many scientific studies, 
the impact of social protection on economic 
growth is rather ambiguous. For example, some 
scholars (Furceri & Zdzienicka, 2011; Furceri, 
2010; Alderman & Yemtsov, 2012; Alderman & 
Hoddinott, 2010; Barrientos & Scott, 2008; Li, 
Wang, & Westlund, 2015) note the positive effect of 
rising social expenditures (or public expenditure 
on economic growth from the state budget), while 

Table 1. Analysis of the social protection impact on the factors determining economic growth

Source: Based on Damerau (2011), Furceri and Zdzienicka (2011), Arjona et al. (2003), Piachaud (2011), Cichon et al. (2004).

Instrument Factor

Potential 
influence on 
the economic 

growth

Generating financial resources of the social protection system

Taxes (fees) to the budget 
and contributions to social 
protection (compulsory and 
voluntary)
Labor supply
Demand for labor
Savings level
Income inequality
Private investments

Informal economy (shadow economy) Increases Positive/negative

Decreases Negative

Decreases Negative

Increases (if payments are directed to an accumulation 
system)/decreases (if payments are directed to a solidarity 
system)

Positive/negative

Decreases Positive

Increase (if payments are directed to an accumulation 
system)/decrease (if payments are directed to a solidarity 
system)

Positive/negative

Using financial resources of the social protection system

Active
Active programs 
in the labor 
market

Income inequality Decreases Positive

Business profitability Increases Positive

Employment level Increases Positive

Investment in human and physical capital Increases Positive

Infrastructure development (due to public works) Increases Positive

Other public investments Decrease Negative

Social stability Increases Positive
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other quite carefully interpret the results of their 
own research. Arjona et al. (2003), pointing out 
that countries with high economic development 
have a well-developed system of social protection 
of the population with a significant financial 
resources, observe that it is still not proven whether 
such an increase in social expenditures leads to 
faster economic growth. Other authors (Hansson 
& Henrekson, 1994; Commander, Davoodi, & Lee, 
1997; Gwartney, Lawson, & Holcombe, 1998; Levy, 
2007; Sahn & Alderman, 1996) argue that rising 
costs for social protection in general have a negative 
impact on the economic growth. According to the 
current article authors, such discrepancies in the 
results are due to the specific features of social 
policy models and selected funding principles.

1.2. Social policy models and their 

financing peculiarities

There are many different science-based approaches 
to systematizing social policy models. The most 
extensive research in this area was conducted by 
Gøsta Esping-Andersen (1990), a Danish soci-

ologist. Summarizing significant historical and 
empirical material, he identified three types or, as 
he called them, three “modes of welfare capitalism” 

– neoliberal (or American), social-democratic 
(Scandinavian, Swedish model of social policy) 
and conservative-corporate (Franco-German). In 
his study “The Three Worlds of Welfare Capitalism” 
(1990), Esping-Andersen characterizes the above 
types of a welfare state, which in fact represent 
the main models of a modern social policy 
existing in economically developed Western 
countries. All the studies analyzed (Aiginger, 
2008; Püss, Viies, & Maldre, 2010; Bonoli, 2000; 
Ferrera, 1996; Kerem & Põder, 2009; Aspalter, 
2006; Ebbinghaus, 2012; Adascalitei, 2012; 
Diamond & Lodge, 2013; Miyamoto, 2003; Palier, 
2006; Sinanoglu, 2013; Kostadinova, 2014), which 
involve the systematization of social policy 
models or typologies of countries based on social 
policy models, are largely based on the study by 
Esping-Andersen (1990).

Summarizing the existing scientific approach-
es to systematization of social policy models, the 

Table 1 (cont.). Analysis of the social protection impact on the factors determining economic growth

Instrument Factor

Potential 
influence on 
the economic 

growth

Using financial resources of the social protection system

Passive

Health protection

Social stability Increases Positive

Human capital quality Increases Positive

Income level of public and private health care institutions Increases Positive

Labor productivity Increases Positive

Other public investments Decrease Negative

Unemployment

Income level of the population Increases Positive

Informal economy (shadow economy) Increases Positive/negative

Labor supply Decreases Negative

Other public investments Decrease Negative

Social stability Increases Positive

Labor market development Increases Positive

Human capital quality (via financing of retraining or further 
training) Increases Positive

Assistance to 
families

Human capital quality Increases Positive

Income level of the population Increases Positive

Social stability Increases Positive

Other public investments Decrease Positive

Other assistance

Income level of the population Increases Positive

Social stability Increases Positive

Labor supply Decreases Negative

Labor productivity Increases Positive

Informal economy (shadow economy) Increases Positive/negative

Other public investments Decrease Negative
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Table 2. Social policy models
Source: Proposed by the authors.

Anglo-Saxon 
model (liberal, 

neoliberal, 
transatlantic)

Continental 
European model 

(Bismarck, 
conservative-

corporate)

Scandinavian 
model (northern, 
Swedish, social 

democratic)

Mediterranean 
model (southern)

Central 
and Eastern 
European 
model1

Liberal 
conservative 

model

USA, UK, Ireland, 
Canada, New 
Zealand, Australia, 
Mexico

Germany, Austria, 
France, Belgium, 
Luxembourg

Sweden, Norway, 
Finland, Denmark, 
Iceland, the 
Netherlands2

Italy, Spain, Greece, 
Portugal, Israel

Czech Republic, 
Estonia, Hungary, 
Latvia, Poland, 
Slovakia, Slovenia

Japan, Korea, 
Switzerland

1 It should be noted that the countries included in this group are at the stage of shaping their social protection systems, and therefore can 
change the type of social model in the near future. For example, the social system of Estonia, by its characteristics, already tends towards 
the Anglo-Saxon (liberal) model of social policy.

2 The Netherlands has previously been referred to the continental European social model, but now the country has some features (e.g., labor 
market characteristics) that resemble more closely the Scandinavian countries.

authors of the current article have distributed 33 
OECD countries by six types of social models 
(Table 2).

Despite the variety of social policy models common 
in OECD countries, the financial support for their 
social security systems can always be defined as 
a system of monetary relations of a distributive 
nature, in which, through taxes and special 
contributions, centralized and decentralized 
funds of future financial resources are formed 
for social benefits financing. The relations arising 
in the system of social protection with regard to 
the formation and use of financial resources are 
undoubtedly of a distributive nature. Therefore, 
under expanded reproduction, support for 
unemployable members of society, as well as those 
who need material or other assistance, is possible 
only at the expense of part of the added value or 
gross domestic product, which is distributed in 
their favor. Moreover, despite various conditions 
for the social protection systems functioning in 
the OECD countries, all of them are based on 
two basic principles of the financial resources 
development and use – distributive and 
accumulative ones.

Distributive financing implies that financing of 
current liabilities is executed by means of tax fi-
nancing or contribution financing to centralized 
or decentralized social protection funds. The ma-
jority of state social welfare funds that finance 
public social expenditures (pension insurance, 
temporary disability insurance, industrial acci-
dent insurance, unemployment insurance, health 
care, etc.) operate on a distribution basis.

Accumulative financing involves accumulation of 
funds received by means of investing in various 
financial assets. At the expense of these funds, un-
der certain conditions specified by either a con-
tract or a legislative act, private social expendi-
tures are financed for the persons who benefited 
from contributions.

Within these principles of funding, two main 
schemes of social protection organization are 
emphasized: tax-financed and сontributory, 
that is, financing at the expense of insurance 
premiums. Usually, countries combine these 
schemes, but the relationship between them 
depends on the social policy model. For 
example, in the countries of the continental 
European model, the insurance principle 
prevails, when the main source of financing is 
the system of compulsory state social insurance, 
the funds of which are formed at the expense 
of insurance premiums. At the same time, in 
recent years, tax-based financing becomes 
increasingly important in this model (Manow, 
2010). In the Nordic countries, social protection 
systems were funded mainly by taxes, although 
there is a gradual increase in the share of 
financing of social payments at the expense 
of insurance premiums. Nevertheless, to date 
in Denmark and Norway, the share of public 
funds in the social benefits financing is more 
than 60% (Morel & Palme, 2013). In the United 
States and the UK, a significant proportion of 
social spending is provided by non-state social 
insurance institutions (non-state pension 
funds and insurance companies) that use the 
accumulative principle of funding.
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In the current context of the world economy de-
velopment and socio-demographic changes, the 
question arises: How to combine these principles 
and schemes of financing to preserve the existing 
level of social protection of the population on the 
one hand, and not to harm the country’s economic 
development, on the other?

In order to describe the overall financial equilib-
rium of the social protection system, Cichon et al. 
(2004, p. 221) developed an equation that can be 
applied to: systems of compulsory state social in-
surance; to systems that are fully financed by tax-
es; and to all types of interim financing:

0

0 0

,t t t t t

t t

R TIW r TEX rπ
∞ ∞

= =

+ ⋅ ⋅ = ⋅∑ ∑  (1)

where 0,...4t =  – years; 0R  – initial reserve; tπ  – 
premium rate in year ;t  tr  – discount interest rate 
in year ;t  tTIW  – total amount of wages and in-
come from which insurance contributions are paid 
in year ;t  tTEX  – total expenditures in year .t

The observance of this equilibrium in the medium 
and long term is violated by a number of factors that 
can negatively affect both via the reduction of mon-
ey formation sources and through the costs increase: 
economic (economic growth, employment rate, wag-
es, inflation rate, interest rate); demographic (pop-
ulation structure, active population, mortality and 
fertility rate, life expectancy); administrative or po-
litical (the structure of the social protection system, 
the size of the basic social benefits, the number and 
structure of the social assistance recipients), etc.

It should be also noted that the influence of any 
factor depends on the existing social model. 
Therefore, in order to minimize the impact of 
various risks (demographic, economic, social, and 
political) most countries now reform their social 
protection systems and seek a balance between 
the two principles of financial provision for social 
protection. This is especially true due to the 
demographic problems existing in most OECD 
countries. For example, if in 1950 the United States 
had 7.98 persons of working age (16-64) per person 
of the unemployable age (65+), then in 2013, this 
number was 4.71 persons. In all OECD countries, 
this ratio deteriorated twice in the period 1950–
2013, and even more in some countries (Finland – 

from 9.59 to 3.38, Greece – from 9.56 to 3.23, Israel 
from 17.88 to 5.79, etc.) (OECD Stat, 2018).

Complex demographic processes in the OECD 
countries are accompanied by a steady increase in 
the share of social spending in GDP (for example, 
in Italy, this share increased from 10.3% in 1980 
to 30.0% in 2013, and in the UK, from 19.0% to 
27.8%) (OECD Stat, 2018), which requires more 
and more additional financial resources each year 
to meet social needs, subject to a reduction in the 
main sources of funding.

Inf luenced by economic and demographic 
changes, countries gradually reformed their 
social protection systems and chose two ap-
proaches: 1) increasing the efficient functioning 
of the existing social protection system without 
more extensive use of the accumulative financ-
ing (private sector) (Austria, Belgium, France, 
Finland, Greece, Italy). In these countries, the 
share of public expenditures in total social costs 
has not only decreased, but has also increased; 
2) expansion of the (private) accumulative fi-
nancing principle, accompanied by a reduction 
in the share of public expenditure in total so-
cial expenditures (Canada, Chile, Iceland, Israel, 
the Netherlands, Sweden, Switzerland, United 
Kingdom, USA).

Under current conditions of economic, social and 
demographic development of the OECD coun-
tries, the increase in the share of private social ex-
penditures financed by financial sources, which 
is formed based on the accumulative principle of 
financing, has a positive effect on the country’s 
economic development. This is evidenced by the 
results of the analytical grouping, which made it 
possible to identify the relationship between the 
share of private social expenditures in total costs 
and the GDP per capita in OECD countries for the 
period from 1980 to 2013 (Table 3).

The analytical grouping results indicate that there 
is a correlation between the share of private social 
expenditures in the total expenditures and GDP per 
capita. The obtained empirical correlation between 
these factors was 0.413.η =  This indicates that 
the connection between Y  and the factor of X  
is moderate. To confirm the connection received, 
the statistical significance of the linkage strength 
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indicator was checked. In order to check the null 
hypothesis that general correlation coefficient 
(empirical correlation relation) of a normal two-
dimensional random variable equals 0, with 
the competing hypothesis 1 0H ≠  at the α  
significance level, one must calculate the observed 
value of the criterion actualt η=  21 2n η− −  and 
according to the table of the Student distribution 
critical points, to determine the critical point of 

criticalt  of the bilateral critical area by the given 
level of significance α and the number of freedom 
degrees 2.k n= −  If ,actual criticalt t<  there is no 
reason to reject the null hypothesis.

If ,actual criticalt t>  the null hypothesis is rejected.

In our case 7.83.actualt =

According to Student’s table with a significance 
level 0.05α =  and degrees of freedom 298,k =  
one can find :criticalt  

( )1;  298;0.025 0,
2

criticalt n m
α − − = = 

 

where 1m =  is the number of explanatory 
variables.

Since ,actual criticalt t>  the hypothesis that the cor-
relation coefficient equals 0 is rejected. In other 
words, the correlation coefficient is statistically 

significant. At the same time, the determination 
coefficient in this case is only 2 0.1706.η =  That 
is, the 17.06% variation in the effective indicator 
(regression coefficient) is due to the differences 
between the characteristics, and 82.94% is due to 
other factors.

However, this analytical grouping does not pro-
vide an opportunity to substantiate the positive 
effect of the increase in private social expenditures 
(based on the accumulative principle of financing) 
on economic growth, taking into account other 
factors (as evidenced by the resulting coefficient 
of determination) and the peculiarities of social 
models used in OECD countries. Therefore, in or-
der to objectively and reasonably assess the impact 
of social expenditures (both public and private) on 
the economic growth and to define promising di-
rections for the social protection systems develop-
ment in the OECD countries, there is a need for 
a deeper and formalized analysis of this scientific 
challenge.

2. RESEARCH AIM

The purpose of this study is to assess the impact of 
social expenditure on the economic growth both 
in general and in terms of its types (public and pri-
vate) in OECD countries, taking into account the 
social policy model features.

Table 3. Results of the OECD countries analytical grouping according to the correlation between the 
share of private social expenditures in the total costs and GDP per capita (average for the years from 
1980 to 2013)

Source: Authors’ calculation based on the OECD data. Retrieved from http://stats.oecd.org/ (application date – March 14, 2018).

Groups, share of private 
social expenditures in total 

costs, %

Number  
of observations

Average value of private 
social expenditures in total 

costs, %

Average GDP per capita,  
at fixed 2010 prices,  
USD on a PPP basis

0.02-4.36 84 1.92 24,612.68

4.36-8.7 77 6.7 33,345.24

8.7-13.04 48 10.36 33,126.67

13.04-17.38 21 14.7 35,716.52

17.38-21.72 25 19.79 31,332.7

21.72-26.06 22 24.24 35,447.08

26.06-30.4 10 27.03 42,735.58

30.4-34.74 5 32.88 29,854.11

34.74-39.08 8 37.33 41,625.76

Total 300 – –
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3. METHODS

3.1. Description of the economic 

growth model

The calculations made in this research are based 
on the neoclassical model of economic growth, 
developed by Robert Solow (1956), an American 
economist, and independently, by the Australian 
economist Trevor Swan (1956). It was built on the 
basis of an aggregative two-factor Cobb-Douglas 
production function. The model uses indicators 
that change significantly only in the long run as 
the labor productivity (RL) dependence on the 
capital employment ratio (E) (Grodsky, 2015).

In the context of scientific and technological 
progress in the economy, the Solow model could 
not simply be based on new data on the elasticity 
indicator in the production function and, there-
fore, since the 1980’s, attempts have been made 
to develop a theory of growth towards creating 
endogenous models that contain internal im-
pulses of increased returns of production fac-
tors. Paul M. Romer (1986), an American econ-
omist, began to consider three-factor produc-
tion function, instead of two-factor one, with 
labor power, capital goods and “knowledge”. 
Another American, Robert E. Lucas (1988), pro-
posed to consider the “human capital” factor as 
the result of learning in the production process. 
Mankiw, Romer, and Weil (1992) have devel-
oped a growth model (MRW model), contain-
ing the “human capital” factor, which made it 
possible to formally consider it as an economic 
development model.

The empirical approach used in this study begins 
with the calculation of the basic model of econom-
ic growth, and then an extended model analysis is 
carried out, as suggested by Arjona et al. (2002), 
to determine the impact of active and passive so-
cial expenditures on the economic growth. The 
base model, according to the MRW model, also 
includes the convergence factor (Bassanini et al., 
2001), besides the main determinants (physical 
capital, population growth and human capital):
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where 
KS  – propensity to accumulate physi-

cal capital; h  – human capital; n  – population 
growth; 

jV  – vector of variables influencing eco-
nomic efficiency; t  – time trend; b -regressors 
fix the short-time dynamics, and ε  denotes the 
standard error (Bassanini et al., 2001).

Additionally, a basic and expanded model of eco-
nomic growth for groups of countries is calculated 
based on their social model (OECD countries are 
grouped according to social models in Table 2).

3.2. Data

Economic and statistical surveys were conduct-
ed in 33 OECD countries (except for Chile and 
Turkey) for the period 1980–2013 (902 observa-
tions)3. This period was chosen taking into ac-
count two factors: 1) the availability and complete-
ness of all data necessary for econometric calcula-
tions (the main factors were chosen based on the 
economic growth model proposed by Bassanini et 
al. (2001); 2) this period is characterized by a grad-
ual shift away from the concept of the “welfare 
state” and the gradual growth of the accumulative 
financing in the social protection systems of the 
OECD countries.

The extent of social expenditures per capi-
ta is taken from the OECD Social Expenditure 
Database (SOCX). The other indicators included 
in the econometric model were based on: 1) OECD 
Analytical Database for: a) gross domestic prod-
uct (GDP): GDP per capita at constant prices in 
2010, USD per purchasing power parity (PPP); 
b) gross fixed capital formation (GFCF) per cap-
ita at constant 2010 prices, USD per PPP; 3) the 

3 Data from individual OECD countries, due to their lack in the OECD Analytical Database (mostly Central European and other parts of 
the world that joined the OECD after 1980), are taken for other periods than the basic one: from 1980 to 2013 (Czech Republic – 1995–
2013, Estonia – 2004–2013, Greece – 1983–2013, Hungary – 1999–2013, Iceland – 1990–2013, Israel – 1995–2013, Korea – 1990–2013, 
Latvia – 1997–2013, Mexico – 1990–2013, Poland – 2002-2013, Slovak Republic – 1995–2013, Slovenia – 1996–2013).
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number of working age people (15-64), persons; 2) 
World Bank Open Data for the average number of 
schooling years for persons aged 25+, years.

3.3. Variables used  

in empirical studies

Basic variables used in the empirical analysis:

• dependent variable ( )log .Y∆  Real GDP per 
capita at constant 2010 prices, USD per PPP;

• convergence ( )log 1 ;Y∆ −

• physical capital accumulation ( )log .SK∆  
Gross fixed capital formation (GFCF) per cap-
ita at constant 2010 prices, USD per PPP;

• human capital ( )log .H∆  The average num-
ber of schooling years for persons aged 25+, 
years;

• population growth ( )log .P∆  Number 
of able-bodied population (aged 15 to 64), 
persons.

Additional variables included in the empirical 
analysis to assess the social expenditure impact on 
the economic growth:

• total social expenditure ( )log .NSE∆  Total 
amount of public and private social expendi-
tures per capita at constant prices in 2010, 
USD per PPP;

• public social expenditures ( )log .PSE∆  
Total amount of state social expenditures per 
capita at constant prices in 2010, USD per PPP;

• private social expenditures ( )log Pr .SE∆  
Total amount of state social expenditures per 
capita at constant prices in 2010, USD per PPP.

3.4. Substantiating the econometric 

research technique

In this study, panel data are used for econometric 
calculations. Thanks to the special structure, the 
panel data allow to build more flexible and mean-
ingful models and getting answers to questions 
that are not only accessible within, for example, 

spatial data-based models. There is an opportuni-
ty to take into account and analyze the individual 
differences between economic units, which can-
not be made as part of standard regression models. 
Often, unobservable factors are correlated with 
other variables. As part of regression models, this 
means that the unobservable factor is a signifi-
cant variable in the model and its exclusion leads 
to shifting estimates of other parameters. In other 
words, panel data models allow for more accurate 
parameter estimation (Grodsky, 2015).

To calculate panel data, the following economic 
and statistical methods are usually used:

• Pooled OLS Regression;

• Fixed Effect or LSDV Model; and

• Random Effect Model (Random Effect 
Regression).

When working with panel data, there is always a 
problem which model (pooled regression, fixed 
or random effect model) should be selected. At 
the content level, the difference between models 
can be interpreted as follows. The pooled model 
assumes that economic units do not have indi-
vidual differences, and in some simple situations 
such an assumption is justified. In a fixed effect 
model, it is assumed that each economic unit is 
unique and cannot be considered as the result 
of random selection from a certain general pop-
ulation. This approach is fair when it comes to 
countries, large regions, industries, and large 
enterprises. If the objects fell into the panel as a 
result of a sample from a large population, then a 
model with a random effect is acceptable. Small 
firms, households, and individuals may provide 
an example. It should, however, be emphasized 
that in similar situations (especially for a small 
number of economic units), there may be a ques-
tion of the existence of individual differences 
(Baltagi, 2005).

There are statistical criteria that can partially solve 
the problem of choosing a model using standard 
hypothesis testing techniques. To select the model 
that is most adequate for the analyzed data, a pair 
comparison of the estimated models has been car-
ried out.
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1. Regression with random effect versus regres-
sion with fixed effect (Hausman test). In a 
Random Effect Model, it is assumed that in-
dividual effects and explanatory variables do 
not correlate. The hypothesis is checked in the 
test:

H
0
: ( ), 0,i itcorr u x =  1,..., ,i N=  1,...,t T=

versus an alternative:

H
0
: ( ), 0,i itcorr u x ≠  1,..., ,i N=  1,..., .t T=

2. Pooled Regression Model versus Fixed Effect 
Model (Wald test). Testing can be done using 
the well-known F-criterion. Wald criterion 
examines the hypothesis that all individual 
effects equal zero.

The following results were obtained using the 
EViews 9 program (Tables 4-6).

Note: R-squared – 0.017772; F-statistic – 2.699032; 
Prob – 0.013304; Durbin-Watson stat – 1.171557.

The determination coefficient in the pooled regres-
sion model is negligible (R-squared – 0.018676) to 
assume that the chosen model properly describes 
the relationship between economic growth and se-
lected factors. In addition, the pooled regression 
model received negative coefficients at the human 
capital logarithm, which does not correspond to 
the socio-economic nature of the indicator.

The Hausman and Wald tests yielded following 
results:

Table 4. Pooled Regression for the logarithm of real GDP per capita and the logarithm of socio-
economic factors

Source: Authors’ calculation based on the OECD data. Retrieved from http://stats.oecd.org/ (application date – March 14, 2018).

Real GDP per capita ( )logY∆ Coefficient Std. error t-statistic Prob

Logarithm of a constant 119.9726 12.54026 9.566998 0.0000

Lagged real GDP ( )log 1Y∆ − –2.13Е-06 1.20Е-06 –1.770634 0.0770

Physical capital accumulation ( )log SK∆ 0.071228 0.022148 3.215984 0.0013

Stock of human capital ( )logH∆ –0.095156 0.056671 –1.679088 0.0935

Population growth ( )log P∆ –0.154195 0.122376 –1.260018 0.2080

Public social expenditure ( )log PSE∆ –0.029092 0.22983 –1.265823 0.0359

Private social expenditure ( )log Pr SE∆ 0.000447 0.000556 0.804152 0.0215

Note: R-squared – 0.018676; F-statistic – 2.838916; Prob – 0.009616; Schwarz criterion – 4,930725; Hannan-Quinn crit. – 
4.907680; Durbin-Watson stat – 1.150661.

Table 5. Fixed Effect Regression for the logarithm of real GDP per capita and the logarithm of socio-
economic factors

Source: Authors’ calculation based on the OECD data. Retrieved from http://stats.oecd.org/ (application date – March 14, 2018).

Real GDP per capita ( )logY∆ Coefficient Std. error t-statistic Prob

Logarithm of a constant 133.6819 19.44201 6.875930 0.0000

Lagged real GDP ( )log 1Y∆ − –2.30E-06 1.17E-06 –1.962031 0.0501

Physical capital accumulation ( )log SK∆ 0.093633 0.0345 2.555160 0.0108

Stock of human capital ( )logH∆ –0.646255 0.135190 –4.780341 0.0000

Population growth ( )log P∆ –0.180338 0.188102 -0.958726 0.3380

Public social expenditure ( )log PSE∆ –0.087118 0.023195 –3.755973 0.0002

Private social expenditure ( )log Pr SE∆ 0.000251 0.000545 0.460641 0.0152

Note: R-squared – 0.140895; F-statistic – 3.724574; Prob – 0.000000; Schwarz criterion – 5.039119; Hannan-Quinn crit. – 
4.910730; Durbin-Watson stat – 1.312158.
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1. Hausman test (Random Effect Model or Fixed 
Effect Model). In this case, the null hypothe-
sis assumes no coefficient difference, the value 
of the criterion 2 75.729404,χ =  the signif-
icance level 0.0000.p =  Since the p-level is 
less than 0.01, the main hypothesis is rejected. 
Thus, the Fixed Effect Model better describes 
the data than the Random Effect Model.

2. Wald test (Pooled OLS Regression Model or 
Fixed Effect Model). The test results showed 
that the value of the criterion is F = 3.457828, 
the significance level p  =  0.0000. Since the p-
level is less than 0.01, the main hypothesis is re-
jected. Thus, the Fixed Effect Model better de-
scribes the data than the Random Effect Model.

Thus, it is the Fixed Effect Model that takes into 
account the panel data structure to obtain a mean-
ingful and substantiated modeling that can be 
used to estimate economic growth, depending on 
the selected socio-economic indicators.

Bassanini et al. (2001) recommend using the 
Pooled Mean Group (PMG) procedure for calcu-
lations, in addition to the above calculation meth-
ods. According to Bassanini et al. (2001), this 
method allows to minimize the disadvantages of 
the above-mentioned methods and taking into 
account the impact of socio-economic factors in 
the long run, considering the particularities of the 
countries included in the analysis.

It should be noted that none of the economic-sta-
tistical methods makes it possible to eliminate 

all problems arising in the panel data analysis. 
Therefore, in order to obtain more reliable re-
sults, two methods of panel data analysis are used 
in this research: The Fixed Effect Model and the 
Pooled Mean Group (PMG) procedure.

4. RESULTS

Table 7 presents the calculation results of the of so-
cial expenditure impact on the economic growth 
using the Pooled Mean Group (PMG) procedure. 
Impact assessment is carried out by gradual ex-
pansion of the model through the inclusion of new 
factors (net total social expenditure, public social 
expenditure, and private social expenditure). At 
the same time, calculations were carried out both 
for the entire population of the country and only 
for the able-bodied population (aged 15 to 64).

In general, the model effectively characterizes the 
socio-economic factors influence on the econom-
ic growth, the main factors are significant and 
the received characteristics correspond to their 
socio-economic content. It should be also noted 
that positive coefficients have been obtained in the 
model that characterize the effect of the growth 
rate of the able-bodied population on the pace of 
economic growth per capita, which is not expect-
ed. As Arjona et al. (2002) note, “higher popula-
tion growth negatively affects the GDP per capita 
increase”. However, these coefficients were statis-
tically insignificant, and, therefore, the impact of 
this indicator on the economic growth is rather 
ambiguous.

Table 6. Random Effect Regression with for the logarithm of the real GDP per capita and the 
logarithm of socio-economic factors

Source: Authors’ calculation based on the OECD data. Retrieved from http://stats.oecd.org/ (application date – March 14, 2018).

Real GDP per capita ( )logY∆ Coefficient Std. error t-statistic Prob

Logarithm of a constant 121.6180 12.77672 9.51878 0.0000

Lagged real GDP ( )log 1Y∆ − –2.20Е06 1.15Е-06 –1.911957 0.0562

Physical capital accumulation ( )log SK∆ 0.068558 0.022575 3.036878 0.0025

Stock of human capital ( )logH∆ –0.135621 0.061141 –2.218175 0.0268

Population growth ( )log P∆ –0.155613 0.124527 –1.249634 0.2118

Public social expenditure ( )log PSE∆ –0.039028 0.22142 –1.762609 0.0783

Private social expenditure ( )log Pr SE∆ 0.000429 0.000532 0.805668 0.0206
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The coefficients of the general and public social 
expenditure growth are negative and significant, 
while those for the private expenditure growth are 
positive, which in general confirms the hypothesis 
on the positive impact of the increase in the share 
of social expenditures, financed from sources, 
which are formed according to the accumulative 
principle of financing.

Approximate coefficients for the selected indi-
cators have been obtained using also another re-
search method – Fixed Effect Model. It should 
be also noted that when using the Fixed Effect 
Model, all variables were obtained with expected 
signs, although in this method, the growth rate of 
the able-bodied population is a negligible factor 
(Table 8).

The results obtained using two evaluation meth-
ods showed a negative impact of the growth rate 
of social expenditure on the economic growth rate. 
An increase in the social expenditure growth rate 
by 1% in the long-term perspective will reduce 
the economic growth rate by 0.05-0.08%. That is, 
if the share of total social expenditure in OECD 
countries’ GDP grows from 21.1% (2013 figure) to 

22.1%, GDP growth will decrease by 0.38%. At the 
same time, the increase in the share of investment 
in GDP by 1% leads to GDP growth by 0.2%, and 
the increase in the number of schooling years by 
1 – by 0.69%.

With that, the calculation results showed a posi-
tive effect of the growth rates of private social ex-
penditure on the economic growth compared to 
the state social expenditure. So, if the increase in 
the rate of state social expenditure by 1% leads to 
an economic growth reduction by 0.084-0.189% 
(the increase in the share of public social expend-
iture in the OECD’s GDP from 21.1% in 2013 to 
22.1% will reduce the economic growth by 0.89%), 
the growth of private spending by 1% leads to an 
acceleration of economic growth by 0.006-0.011% 
(if the share of public social expenditures in OECD 
GDP is increased from 2.6% in 2013 to 3.6%, then 
it will affect the GDP growth by 0.42%).

The results on the impact of public and private 
social expenditures can be interpreted through 
differences in approaches to both the formation 
and use of social protection funds. In the first 
case (public social expenditure), the formation 

Table 7. Assessment of the social expenditure impact (public and private) on the economic growth

Source: Authors’ calculation based on the OECD data. Retrieved from http://stats.oecd.org/ (application date – March 14, 2018).

Estimated coefficients

Pooled Mean Group (PMG) procedure

Total population Able-bodied 
population

1 2 3 4 5 6

Baselin Net total Public Private Public Private

Lagged real GDP ( )log 1Y∆ − –0.012
(0.005)**

–0.015
(0.007)**

–0.015
(0.008)**

–0.012
(0.005)**

–0.016
(0.007)**

–0.012
(0.005)**

Physical capital accumulation ( )log SK∆
0.033

(0.011)***
0.038

(0.009)***
0.034

(0.010)***
0.036

(0.011)***
0.036

(0.011)***
0.035

(0.011)***

Stock of human capital ( )logH∆
0.019

(0.019)*
0.027

(0.019)*
0.019

(0.019)*
0.023

(0.019)*
0.021

(0.019)*
0.023

(0.019)*

Population growth ( )log P∆
0.236
(0.259)

0.366
(0.249)

0.411
(0.241)

0.269
(0.252)

0.488
(0.246)

0.266
(0.253)

Net total social expenditure ( )log NSE∆ – –0.081
(0.044)*** – – – –

Public social expenditure ( )log PSE∆ – – –0.189
(0.055)*** - –0.168

(0.055)*** –

Private social expenditure ( )log Pr SE∆ – – – 0.006
(0.006)* – 0.006

(0.006)*

Constant 0.516 0.472 0.499 0.478 0.442 0.481

Observations 869 869 869 869 869 869

Log likelihood 1981–2013 1981–2013 1981–2013 1981–2013 1981–2013 1981–2013

Countries 33 33 33 33 33 33

Note: Standard errors are in parentheses. * statistical significance level is * – 10%; ** – 5%; *** – 1 %. The results of the Pooled 
Mean Group (PMG) procedure are calculated for both short and long-term dynamics, but the coefficients included in the table 
describe the long-term dynamics.
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and use of financial resources for social protec-
tion negatively affects economic development. 
Funds are formed mainly at the expense of either 
insurance premiums in compulsory state social 
insurance funds or at the expense of taxes and 
dues to the budget system. All this creates a tax 
burden on business, which manifests itself both 
through the reduction of financial resources for 
investment activities in private structures and 
through the informal (shadow) economy forma-
tion. At the same time, the current proceeds are 
predominantly intended to finance current social 
expenditures.

In the second case (private social expenditure), 
the formation of financial resources though car-
ried out at the expense of contributions, which 
increases the cost of business structures, but the 

social expenditure financing is carried out at the 
expense of accumulated funds. Due to this princi-
ple of financing, considerable financial resources 
are being drawn up, which are aimed at investing. 
Thus, for example, the total assets of the OECD 
NPF increased from 104.1% of GDP in 2006 to 
125.7% of GDP in 2016. In terms of value, the to-
tal assets of the OECD NPF increased from USD 
25.34 trillion in 2006 to USD 38.14 trillion in 2016 
(OECD, 2017).

The calculations performed using the Pooled 
Mean Group (PMG) procedure allowed to assess 
the impact of public and social expenditures on 
social policy models (Table 9).

As a result of the calculations, the following find-
ings were obtained: with an increase in the share 

Table 8. Assessment of the social expenditure impact (public and private) on the economic growth

Source: Authors’ calculation based on the OECD data. Retrieved from http://stats.oecd.org/ (application date – March 14, 2018).

Estimated coefficients

Total population

Pooled Mean Group (PMG) procedure Fixed Effect Model

1 2 3 4 5 6 7 8

Baselin Net total Public Private Baselin Net total Public Private

Lagged real GDP ( )log 1Y∆ − –0.012
(0.005)**

–0.015
(0.007)**

–0.015
(0.008)**

–0.012
(0.005)**

–0.007
(0.002)***

–0.006
(0.002)***

–0.006
(0.002)***

–0.006
(0.002)***

Physical capital accumulation 

( )log SK∆
0.033

(0.011)***
0.038

(0.009)***
0.034

(0.010)***
0.036

(0.011)***
0.015

(0.006)**
0.015

(0.006)**
0.016

(0.006)**
0.015

(0.006)**

Stock of human capital 

( )logH∆
0.019

(0.019)*
0.027

(0.019)*
0.019

(0.019)*
0.023

(0.019)*
0.051

(0.012)***
0.053

(0.012)***
0.054

(0.012)***
0.050

(0.012)***

Population growth ( )log P∆ 0.236
(0.259)

0.366
(0.249)

0.411
(0.241)

0.269
(0.252)

–0.166
(0.189)

–0.159
(0.188)

–0.165
(0.187)

–0.198
(0.188)

Net total social expenditure 

( )log NSE∆ – –0.081
(0.044)*** – – – –0.046

(0.023)** – –

Public social expenditure 

( )log PSE∆ – – –0.189
(0.055)*** – – – –0.084

(0.024)*** –

Private social expenditure 

( )log Pr SE∆ – – – 0.006
(0.006)* – – – 0.011

(0.004)***

Constant 0.516 0.472 0.499 0.478

Observations 869 869 869 869 902 902 902 902

Log likelihood 1981–2013 1981–2013 1981–20131981–20131981–2013 1981–2013 1981–2013 1981–2013

R-squared – – – – 0.125105 0.129165 0.137213 0.132329

Prob – – – – 0.000000 0.000000 0.000000 0.000000

Schwarz criterion – – – – –4.184351 –4.181459 –4.190743 –4.185098

Hannan-Quinn crit. – – – – –4.306156 –4.306556 –4.315840 –4.310195

Durbin-Watson stat – – – – 1.335584 1.324878 1.321316 1.361861

Countries 33 33 33 33 33 33 33 33

Note: Standard errors are in parentheses. * means statistical significance level at 10%; ** at 5%; *** at 1%. The results of the 
Pooled Mean Group (PMG) procedure are calculated both for short- and long-term dynamics, but the coefficients included in 
the table describe the long-term dynamics.
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of government expenditure in GDP by 1%, eco-
nomic growth decreases in: the Anglo-Saxon 
model – by 0.21%; continental European by 
2.44%; Scandinavian – by 0.27%; Mediterranean 

– by 0.72%; Central-Eastern European model – by 
0.93%; and liberal-conservative – by 0.42%. At the 
same time, the increase in the share of private ex-
penditure in the country’s GDP by 1% will accel-
erate economic growth in: the Anglo-Saxon mod-
el – by 0.65%; continental European – by 0.19%; 
Scandinavian – by 0.54%; Mediterranean – by 
0.27%; Central-Eastern European – by 0.23%; and 
liberal-conservative – by 0.26%

When analyzing the influence of social expendi-
tures on the economic growth according to social 
models, the following pattern was found: the esti-
mated coefficient increases with the increase in the 
share of the corresponding type of expenditure 
(public or private) in the total social costs. In the 
Continental European model countries, the share 
of public expenditures for the period 1980–2013 is 
93.17%, the coefficient is –0.691, while in the coun-
tries of the liberal-conservative model, it is 80.98% 
and –0.073, respectively. Such results indicate that 
the extent of the expenditure impact also depends 
on the particular social model characteristics.

CONCLUSION

Modern social protection systems in OECD countries need to be reformed because of the social and 
economic problems facing the world community in recent decades (the economic growth slowdown, 
complex demographic situation accompanied by population aging, international challenges, in 
particular, mass migration, etc.). This period was preceded by years of social protection systems, which 
were accompanied by a constant cost escalation. While in the early 1950’s, social expenditure in most 
Western countries was about 7-10% of GDP, then during the period 1960–1990s, they grew dynamically 
(by about 8% per year), which doubled the GDP growth rate. Between 1960 and 1987, they rose 2.75 
times in the United Kingdom, 3.73 in the United States, 4.6 in France, 5.1 in Sweden, and 12.84 in Japan. 
At the same time, certain models of social policy have been formed in different countries, differing 
among themselves in the conditions, forms and principles of social protection system functioning. With 

Table 9. Assessment of the social expenditure impact (public and private) on economic growth 
according to social policy models

Source: Authors’ calculation based on the OECD data. Retrieved from http://stats.oecd.org/ (application date – March 14, 2018).

Estimated 
coefficients

Pooled Mean Group (PMG) procedure

Total population

Anglo-Saxon 
model (liberal, 

neoliberal, 
transatlantic)

Continental 
European 

model 
(Bismarck, 

conservative-
corporate)

Scandinavian 
model 

(northern, 
Swedish, 

social and 
democratic

Mediterranean 
model 

(southern)

Central-
Eastern 

European 
model

Liberal and 
conservative 

model

Net total social 
expenditure 

( )log NSE∆
–0.069

(0.031)**
–0.329
(0.166)*

–0.029
(0.034)*

–0.138
(0.081)*

–0157
(0.059)**

–0.021
(0.031)***

Public social 
expenditure 

( )log PSE∆
–0.035
(0.029)*

–0.691
(0.196)***

–0.066
(0.033)**

–0.176
(0.056)***

–0.183
(0.089)**

–0.073
(0.049)***

Private social 
expenditure 

( )log Pr SE∆
0.029

(0.018)*
0.005

(0.014)*
0.023

(0.015)*
0.004

(0.007)*
0.001

(0.005)*
0.011

(0.008)*

Observations 222 165 189 149 110 90

Log likelihood 1981–2013 1981–2013 1981–2013 1981–2013 1981–2013 1981–2013

Countries 7 5 6 5 7 3

Note: Standard errors are in parentheses. * means statistical significance level at 10 ; ** – at 5%;*** – at 1%. The Pooled Mean 
Group (PMG) procedure results are calculated both for short- and long-term dynamics, but the coefficients included in the table 
describe long-term dynamics.
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that, different approaches to the development and use of financial resources in the social protection 
system have been developed – in some countries the share of public expenditure prevails, while in 
others, it is private.

Using economic and mathematical methods it was revealed that an increase in the share of social ex-
penditure in the country’s GDP negatively affects the economic growth rates. At the same time, the 
increase in the share of private social expenditure (funds that are formed using the accumulation prin-
ciple) contributes to the economic growth, while the increase in the share of public expenditure (the 
formation and use of funds is mainly based on the distribution principle) negatively affects economic 
growth in the long run. It has been found that the level of influence of social expenditure on economic 
growth varies depending on the chosen social policy model. With that, it was found that the greater the 
share of public expenditures in the total social costs, the higher the size of the estimated coefficients.

For study, the econometric methods of the Pooled Mean Group and the Fixed Effect Model have been 
used, which, according to the authors calculations and the opinion of other scientists (Bassanini et al., 
2001; Arjona et al., 2002), are most suitable for the analyzed data set. The calculations were carried out 
based on the neoclassical model of economic growth, which included, in addition to social expenditure, 
investment, human capital, labor, and convergence coefficient. Using data from the OECD countries 
for the period from 1980 to 2013 makes it possible to assume that the results obtained are sufficiently 
significant and objectively and actually characterize the relationship between social expenditure and 
economic growth.

The results obtained suggest that in the long term, OECD countries need to stabilize the share of social 
expenditure in GDP (and reduce it if possible) and develop private social protection systems based on 
the accumulation principle of funding.

According to the authors, further studies on this issue should focus on assessing the impact of a par-
ticular social policy model on achieving the main objectives of the social protection system: reducing 
poverty, reducing income inequality, etc. Also, to justify the most optimal combination of public and 
private social expenditures, it is necessary to expand the range of factors included in the proposed mod-
el of economic growth.
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