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The aim of this study is to compute the overall eff ect size concerning the impact of insurance sector 
activity on economic growth. The connection of insurance activity and economic growth has been 
a widely investigated topic due to numerous papers and research attempts performed so far. The 
results, however, o� en diff er among individual studies. Therefore a comprehensive analysis of the 
signifi cance of causality from insurance activity, measured by insurance premium, to business cycle 
fl uctuation, is well-required. Using 10 published and unpublished studies, we conduct a meta-
analysis of the literature on the impact of insurance activity on economic growth. Insurance premium 
is taken as the measure of insurance activity. The combined signifi cance test of individual t-statistics 
is employed. The calculation of the eff ect size allows understand the true eff ect relying on synthesis 
of so far published research with signifi cantly higher amount of observations and better precision. 
Our results confi rm positive eff ect of insurance activity on economic growth and are particularly 
important for policy makers who set the policy towards subjects in the insurance market.

research synthesis, eff ect size, Random-eff ect model, insurance premium

The long-standing debate on the impact of 
insurance market activity on economic growth has 
been a topic of numerous papers which use diff erent 
methodologies and diff er in results. Heterogeneity 
in estimated eff ects and the number of observations 
provides the ground for synthesis of so far published 
results and calculation a more precise estimation of 
the eff ect. In general, insurance market activity, both 
as the provider of risk transfer and indemnifi cation 
and as the institutional investor, may contribute to 
economic growth through mobilisation of domestic 
savings, allowing diff erent risks to be managed more 
effi  ciently, encouraging the accumulation of new 
capital, boosting fi nancial stability, facilitating trade 
and commerce, supporting to reduce or mitigate 
losses, and fostering a more effi  cient allocation of 
domestic capital (Ward, Zurbruegg, 2000; Kugler, 
Ofoghi, 2005; Haiss, Sümegi, 2007). Insurance sector 
activity may be measured by a number of indicators. 
As the most frequent ones are used insurance 
premium and indicators involved in insurance 
premium, (e.g Adams et al., 2009; Arena, 2008; 
Haiss, Sümegi, 2007; Ward, Zurbruegg, 2000). We 

therefore use the insurance premium, defi ned as the 
periodic payment made on an insurance policy, as 
the indicator for research synthesis. 

Meta-analysis is a relatively new method fi rstly 
appearing in 1980s (Havránek, Iršová, 2010a). The 
recent research using meta-analysis as methodology 
includes Havránek (2010), trying to uncover the 
eff ect of currency unions on trade, Havránek, Iršová 
(2010b), analysing intra-industry productivity 
spillovers from foreign direct investment; Lux, 
Crook, Woehr (2011), studying the antecedents and 
outcomes of corporate political activity and Stanley 
(2005) investigating the restriction tests of the 
natural rate hypothesis. Employing a meta-analysis 
a meta-analyst may not only calculate a more precise 
estimation of the eff ect of relationship between two 
phenomena, but using meta-regression he may 
also identify omitted variables and add new and 
relevant information unavailable in the original 
study, (Stanley, Doucouliagos, 2012). Despite the fact 
that meta-regression provides incomparably more 
possibilities of in-depth analysis we are employing 
the standard meta-analysis approach. 
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The purpose of this paper is to compute the 
eff ect size of insurance premium as the measure of 
insurance sector activity on economic growth on the 
sample of 10 studies using random-eff ect model and 
selected measure of between-study variance. Since 
the individual studies diff er in estimated eff ect of 
insurance sector activity on economic growth we 
compute the overall eff ect size. 

The paper is organised as follows: the fi rst part 
provides the review of the literature, the second part 
presents the methodology and describes the dataset, 
the third part presents the results and in the last part 
we are discussing our results.

Importance of insurance sector activity for 
economic growth 

It is essential to identify the channels through 
which the insurance sector activity impacts the 
economic growth. Skipper (1997) shows that 
insurance market activity, both as a provider of risk 
transfer and indemnifi cation and as an institutional 
investor, may contribute to economic growth in the 
following ways: (a) mobilising domestic savings, 
(b) allowing diff erent risks to be managed more 
effi  ciently, thereby encouraging the accumulation 
of new capital; (c) boosting fi nancial stability; (d) 
facilitating trade and commerce (the most ancient 
insurance activity); (e) supporting to reduce or 
mitigate losses; and (f) fostering a more effi  cient 
allocation of domestic capital. According to Zweifel 
and Eisen (2012) insurance infl uences production 
and consumption, internal and international trade, 
transaction payment as well as the conservation of 
existing and creation of new wealth. 

Insurance sector improves allocation of risk and 
decreases transaction costs. Insurers reduce losses 
and therefore increase the effi  ciency of the economy 
and contribute to its stability and growth (Zweifel, 
Eisen, 2012). Risk transfer is the main function of the 
insurance on the client side (Haiss, Sümegi, 2007). 
As far as the protection of existing wealth, insurers 
provide economic subjects a more stable basis for 
their planning by protecting existing wealth. This 
results in stabilization of consumption and thus 
supports economic growth (Zweifel, Eisen, 2012).

Insurance sector also contributes to capital 
accumulation. Premiums are paid at the beginning 
of the insured period while losses occur with a lag. 
This creates space for capital accumulation. There 
are diff erences between life and non-life insurance 
because life insurance shares at least two thirds 
of the capital stock. Life insurance is much more 
aff ected by regulation so its ratio of premium 
income to GDP varies across countries (Zweifel, 
Eisen, 2012). The process of capital accumulation 
becomes more effi  cient as the development of the 
fi nancial intermediary function improves (Pagano, 
1993). Economic subjects could generate savings in 
life insurance which mobilizes capital. According 
to Arena (2008) there is also a diff erent eff ect on 
economic growth from life and nonlife insurance 
(property-liability). These two types of insurance 

protect households and corporations from diff erent 
risks and aff ect economic activity in diff erent 
ways. Life insurance institutions make long-term 
investments to the contrary nonlife insurance 
companies rather make short-term ones.

Insurers monitor management to avoid 
excessive risks, thereby encourage the effi  cient 
use of economic resources (Zweifel, Eisen, 2012). 
Economic agents by purchasing insurance protect 
themselves against the risks of daily life. Insurance 
can encourage loss mitigation which can be 
a substitute for and complement to government 
security programs (Skipper, 2001). It then may be 
more effi  cient to insure against fl ooding rather 
than the government or community was negatively 
aff ected (Zweifel, Eisen, 2012). 

Economic benefi ts from insurance mostly 
depend on the cultural context of a given economy 
(Růžičková, Novák, 2010). Where societies are 
indiff erent to risk or risk transfer mechanisms, 
then social structure of the society will reduce the 
potential benefi ts from insurance (Fukuyama, 1995; 
Ward, Zurbruegg, 2000). If diff erent socio-cultural 
determinants of insurance purchasing decisions are 
taken into account, then the ability of insurance to 
increase economic growth will be likely diff erent 
across economies (Ward, Zurbruegg, 2000). 

In the literature as the indicators of insurance 
sector activity are frequently mentioned to be 
the number of insurance companies, number of 
employees and insurance funds. Premium income 
relative to GDP, represented as the interest of the 
economy in insurance coverage, is a popular and 
frequent indicator for cross-country comparison. 

MATERIALS AND METHODS
Based on the literature review, this paper uses 

insurance premium, insurance penetration and 
density as the measures of insurance sector activity. 
Insurance premium is defi ned as the periodic 
payment on insurance policy and is composed 
of insurance penetration and insurance density, 
where insurance penetration relates to insurance 
premiums in relation to GDP of life and non-life 
insurance (Ćurak, Lončar, Poposki, 2009) and 
insurance density are the premiums per capita 
(Chen, Lee, Lee, 2012; Horng, Chang, Wu, 2011).

Meta-analysis is a statistical technique for 
combining the fi ndings from independent studies 
which may diff er in estimated results enabling the 
researcher to estimate results with higher amount 
of observations and better precision. Most meta-
analyses are based on one of two statistical models, 
the fi xed-eff ect model or the random-eff ects model, 
(Borenstein et al., 2009). If the within study variances 
are available, a researcher can take these into 
account in estimation of an overall eff ect. Compared 
to a fi xed-eff ects model the random-eff ects model 
assumes that not only within study variances 
(number of observations, precision) but also the 
eff ect size between a dependent and explanatory 
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variables may be heterogeneous among the studies 
in the sample. 

Since the eff ect and the number of observations 
diff er in the sample of studies, the random-eff ect 
model was selected. The homogeneity is tested by 
Cochrane Q test. The model is specifi ed as follows: 

Y = xi + i; i ~ N (0, i
2), (1)

xi = ti + ni +i; i ~ N (0, i
2), (2)

where for study i: is the overall eff ect size of the 
sample of 10 studies, the eff ect size of an individual 
study and the random error. As only papers reporting 
t-statistics were selected, the t-statistics stand in the 
model as the measure of the eff ect size (denoted ) in 
an individual study. Number of observations stands 
as in the model.

Since the overall eff ect estimate (ME) is computed 
as a weighted mean, giving higher weights to studies 
with higher number of observations, the overall 
computation is provided by:
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where the weights depend on the number of 
observations in individual studies. 

This model, by assuming that the studies are 
a random sample out of a population of studies and 
modelling the variability between them, provides 
wider confi dence intervals for the estimate of the 
overall eff ect and is generally a more conservative 
approach than the fi xed-eff ects model (Poole, 
Greenland, 1999). 

Sample of literature
In the present paper, 39 results from 10 diff erent 

studies are used. Search for published studied was 
performed in Wiley, Elsevier, Scopus, J-Store, Ideas 
Repec and ISI Web of Science databases. To include 
unpublished papers (“grey literature” having the 
form of reports, working papers, dissertation theses 
and papers from conference proceedings, which 
were not published in a journal) we employed 
Google Scholar and National repository of grey 
literature databases. For all databases combinations 
of the keywords “insurance premium,” and „growth“ 
were used to select papers. 

It is important that a meta-analysis contains an 
explicit set of criteria which defi ne the population 
of studies that will be collected and analysed. 
These criteria should be stated clearly and 
explicitly. Therefore we are following Stanley and 
Doucouliagos (2012) approach, and only published 
(journals) and unpublished (working papers, policy 
papers, discussion papers) English written studies, 
reporting t-statistics, focused on the relationship 

I: Sample description

Author Year

Sample 
Coverage 
Region

Sample 
Coverage 
Period

Dependent 
Variable Explanatory Variables Methodology

Haiss, Sümegi 2007
29 European 
countries

1992-
2004

real GDP per 
employee

total premium per 
employee

Cross- country 
panel 
regression

Webb, Grace, 
Skipper 2002 55 countries

1980-
1996 GDP per capita

Life insurance premium, 
PL premium

Panel 
regression

urak, Lon ar, 
Poposki 2009

10 transition EU 
countries

1992-
2007

real GDP per 
capita

life insurance, non- life 
insurance OLS

Avram, Nguyen, 
Skully 2010 93 countries

1980-
2006

real GDP per 
capita growth

insurance density, 
insurance penetration OLS, GMM

Arena 2008 55 countries 
1976-
2004

real GDP per 
capita growth

life premiums to GDP, 
nonlife premiums to 
GDP

Dynamic panel 
GMM

Horng, 
Chang,Wu 2011 Taiwan

1961 - 
2006

real GDP per 
capita insurance density GC

Njegomir, Stojic 2010

5 former 
Yugoslavian 
countries 

2002-
2008

real GDP per 
capita

life insurance premium, 
nonlife insurance 
premium PLS

Ege, Sarac 2011 29 countries
1999-
2008

real GDP per 
capita total insurance premium Panel OLS

Chen, Lee, Lee 2012 60 countries
1976 - 
2005

real GDP per 
capita

insurance penatration, 
insurance density panel GMM

Han, Li, 
Moshirian, Tian 2010 77 countries 

1994-
2005

real GDP per 
capita insurance density panel GMM  

Source: authors‘ compilation
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insurance premium – economic growth were 
included in the sample. We do not include papers 
with any other measure of insurance sector activity 
than insurance premium, (or insurance density 
and insurance penetration), as we think that they 
deserve a separate meta-analysis.

We excluded studies written in a diff erent 
language than English, focusing on diff erent factors 
of insurance market than insurance premium (or 
insurance density, insurance penetration). Also 
papers previously published as a working paper 
were not included and only the published version 
of the text was selected, therefore we avoided 
replications in all included studies in the sample. 
Only papers using regression models (OLS, GMM) 
and Granger causality were included. Papers 
employing long-term relationship models (e.g. 
cointegration) were excluded, due to the limitations 
of the random-eff ects model. 

RESULTS 
Since the eff ect size is calculated a weighted mean 

the estimation provides a strong positive eff ect of 
insurance premium on economic growth (mean 
eff ect, Tab. II). The Cochrane Q test of heterogeneity 

indicates a strong between – study heterogeneity 
(homogeneity rejected at 0% signifi cance level) 
which supports the random-eff ect model selection. 

The heterogeneity of individual studies estimation 
graphically shows the forest plot (Fig. 2). The squares 
that are used to illustrate each of the studies’ eff ect 
vary in size, with the size of each square refl ecting 
the weight that is assigned to the corresponding 
study. The eff ect size for each study is bounded by 
a confi dence interval, refl ecting the precision with 
which the eff ect size has been estimated in that 
study. There is a relationship between a study’s 
precision and that study’s weight in the analysis. 
Papers with higher amount of observations were 

II: Results
RE model mean effect var eff l95%CI u95%CI

1.0072 0.1013 0.2870 1.7273
Cochrane Q test value p-value

1371.38 0  
Source: authors‘ calculation
Note: The table presents the mean aff ect estimation, 
variability, lower and upper values for the mean eff ect 
at 95% confi dence interval. Cochran’s Q test provides 
a p-value for the test of homogeneity.

 

 

 

 

 

 

 

 

1: Forest plot on effect sizes of all studies
Note: The size of the squares indicates the weight of a study in the model which is bounded by confi dence interval range 
for each study. Studies with higher number of observations are considered to be more precise which is refl ected in the 
plot by the size of the square. 
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assigned a higher weight in the estimation of the 
overall eff ect and are considered to be more precise. 

Tab. III presents eff ect size estimation for each 
individual study in the sample.

DISCUSSION
The analysis is limited by several factors which 

should be eliminated in further research. Firstly, the 
sample may not include all relevant papers because 
inclusion of unpublished papers was limited to 
working papers, discussion and policy papers. 
Through the National repository of grey literature 
were no papers selected. There is a number of 
dissertation thesis available on the world-wide-web, 
however, the authors could not get access to their 
full versions due to payment restrictions. We also 
did not treat for publication bias which results from 
inclusion of published papers solely. The funnel 
plot of detection of publication bias may indicate 
that the selection of papers did not properly take 
into account unpublished studies in conference 
volumes, dissertation theses, reports unavailable 
through the world-wide-web and unpublished 
papers in diff erent databases than the National 
repository of grey literature. Nevertheless, there are 
several papers, (e.g. Rose, 2004), which only focus 
on published papers in journals. Another limitation 
lies in estimation methodology. The random-eff ects 
model is a standard meta-analytic model used not 
only in economics, but also in medicine and other 
fi elds. The development of the research should lead 
to formulation of a meta-regression model which 
would exponentially enhance the researcher with 
possibilities of eff ects treatment, which we could 
not provide using a standard random-eff ects model. 
In spite of the limitations we are convinced that 
research in this area is highly valuable because, to 
the authors’ knowledge, no meta-analysis dealing 
with the connection of insurance activity and 
economic growth has been published. This also 
counts for the analysis of inverse causality, leading 
from economic growth to insurance sector activity, 
which is a potentially rich ground of further meta-
analytic research.

The results of our research are particularly 
important for policy makers who set the policy 
towards subjects in the insurance market, i.e. 
insurers, reinsurers, insurance intermediaries and 
policy holders who primarily infl uence the market´s 
development. They may help formulate research 
project proposals that relate to the fi eld of insurance 
premium and its relation to economic growth. 

CONCLUSIONS 
In this paper we have calculated the eff ect size of 

the causal relationship of insurance premium on 
economic growth on 10 published and unpublished 
studies using a random-eff ect meta-analysis model. 
The overall eff ect size based on research synthesis 
through a meta-analysis is positive, therefore we 
may argue for positive impact on insurance sector 
activity on economic growth. Individual papers 
in the sample report diff erent eff ect sizes (i.e. the 
measure of the strength of relationship) and cope 
with diff erent numbers of observations. Therefore 
the random-eff ect model is employed to allow to 
control for between-study variance in estimated 
eff ects and number of observations. All individual 
papers in the sample indicated positive causality 
however given diff erences in precision of estimate 
(given by t-statistics) and number of observations, 
the overall eff ect is calculated as the weighted 
mean. The overall eff ect is positive, i.e. we come to 
conclusion that insurance sector activity, measured 
by insurance premium, positively aff ects economic 
growth (measured by GDP per capita). Using meta-
analysis as the statistical method we may support 
our results with the sample of higher number of 
observations and provide more objective arguments.

Further research should lead to creation of 
a proper meta-regression model, enhancing the 
possibilities of the analysis, including a funnel plot 
for detection of publication bias and including 
control variables for various related eff ects and 
biases. The importance of conducting the inverse-
causality meta-analysis, i.e. the eff ect of economic 
growth on insurance sector activity is well-required, 
as this fi eld is not covered in current meta-analytic 
literature.

III: Summary results for individual studies
Study Effect Lower 95% CI Upper 95% CI
Haiss, Sümegi (2007) 0.1138 -0.0842 0.3118
Webb, Grace, Skipper, (2002) 0.9824 0.9193 1.0456

urak, Lon ar, Poposki (2009) 0.0341 -0.2189 0.2871
Nguyen, Avram, Skully (2010) 0.4928 0.1639 0.8218
Han, et al (2010) 2.5024 2.3798 2.6251
Arena (2008) 1.8295 1.6586 2.0005
Horng, Chang,Wu (2011) 0.1239 -0.2893 0.5371
Njegomir, Stojic (2010) 1.1513 0.5315 1.7712
Ege, Sarac (2011) 0.1846 0.0130 0.3561
Chan et al (2012) 2.6567 2.5265 2.7869  

Source: authors’ calculation
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SUMMARY
This paper studies the impact of insurance activity and economic growth on the sample of 10 published 
and unpublished studies using a random-eff ects model of meta-analysis. Due to the statistical 
evaluation of so far published research the estimation of the impact is more precise. Heterogeneity of 
results of studies in the sample was indicated therefore the random-eff ects model was selected. The 
model takes into the account the between-study heterogeneity, and is calculated as weighted mean, 
giving higher weights to studies with higher number of observations. Studies with higher number of 
observations are considered to be more precise. Insurance premium (or its components insurance 
density and insurance penetration) is taken as the measure of insurance sector activity, GDP per capita 
then as the measure of economic growth. The studies were searched for in main economic databases 
and also unpublished papers were included into the dataset. Explicit criteria for inclusion and 
exclusion of papers into the sample were defi ned. Research synthesis through meta-analysis revealed 
that insurance sector activity positively aff ects economic growth but this argument is supported by 
signifi cantly higher number of observations due to the sample size. Eff ects of insurance sector activity 
on economic growth in all individual papers are graphically presented by a forest plot. Further aim 
of the research is outlined, particularly in the connection to meta-regression analysis, and also the 
importance of the research on the inverse causality, i.e. the impact of economic growth on insurance 
sector activity is discussed. Since the estimation of the overall eff ect is more precise than in individual 
papers, the results are particularly important for policy makers who set the policy towards subjects in 
the insurance market, i.e. insurers, reinsurers, insurance intermediaries and policy holders.
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