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This paper examines the relationship between insurance market development and economic
growth and various conditions that affect the insurance-growth nexus. The conditions tested
are degree of financial development, banking activity, and demographic profile of a country.
The empirical study uses cross country panel data from 90 countries for the period 1995
to 2015 and applies Hausman—Taylor random effect model. The main findings confirm a posi-
tive non-linear relationship between insurance market development and economic growth.
The study also finds the impact of banking and stock market developments reduce the positive
effect of insurance market activities on economic growth implying these activities are sub-
stitutes for insurance market promoting economic growth. Two major contributions for this
study are: (i) it tests the hypothesis that the impact of insurance development on economic
growth is non-linear, which implies at a higher level of economic development increased
insurance spending would reduce economic growth; and (ii) it tests the hypothesis whether
banking development and stock market activities are substitute or complement to insurance
market development in the economic growth process.
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1. Introduction

he fundamental idea that a strong financial sector plays a vital role promoting economic

growth was originally pioneered by Schumpeter (1934). According to Schumpeter, finan-

cial development is important for growth because financial structure offers financial inter-
mediaries the opportunity to transfer funds to most innovative entrepreneurs. Goldsmith (1969)
provides the empirical evidence of a positive correlation between the size of the financial depth
and long-run economic growth. However, his study did not provide the causal relationship going
from financial depth (i.e., banking services) to economic growth. As a provider of risk transfer/
indemnification and financial intermediary, insurance market activity enhances economic growth
by providing businesses with the ability to manage risk more efficiently. Insurance activities pro-
vide new capital accumulation and mobilize domestic savings into productive investments. With
improved financial services, these investors can access diversified investment portfolios, which
facilitate their willingness to invest in high-risk and/or high-productivity projects. For example,
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risk averse individuals may buy high expense items such as, automobile, and real estate because
insurance provides risk transfer and indemnification services. Hence, insurance coverage has posi-
tive externalities from increased consumptions, profits, and employment within the insurance sec-
tor as well as other sectors in the economy. Without access to product liability insurance, pharma-
ceutical firms would be reluctant to develop and market life-saving drugs.

Webb et al. (2002) model the impact of life and nonlife insurance on economic growth us-
ing a neoclassical Solow—Swan model. The model states production growth from labor, capi-
tal, and technology augmented by financial activities of property/liability insurers and life insur-
ers, including banking activities may measure the differences in productivity and investments
based on institutional factors and savings rate. The neoclassical growth model relies on represen-
tative household, such that the demand side of the economy is generated by the optimizing be-
havior of a single household. Contrary to that assumption, Acemoglu (2007) developed the over-
lapping generation (OLG) growth model that captures potential interaction of different gener-
ations of individuals in the marketplace. Decisions made by the older generations will affect
the price faced by the younger generations. The OLG model assumes households in the economy
may be ‘infinitely lived’ (overlapping generations) with full altruism linking generations within
the household when making decisions to purchase products/services such as, life insurance pol-
icy. Lu and Yanagihara (2013) use two-period overlapping generations model and find economic
growth rate is higher when there is life insurance available and the rate of time preference or
the productivity of human capital is low. However, empirical estimation of OLG growth model is
beyond the scope and purpose of this study.

Compared with wide coverage of the effect of banking and stock market development on eco-
nomic growth the studies on insurance market development and economic growth received much
less attention. The prominence of insurance-growth nexus has grown over the last two decades due
to increasing share of insurance sector in aggregate financial sector globally. According to (Swiss
Re, 2018) world GDP growth between 2008 and 2017 has increased by 3.39 percent and the world
insurance premium has increased by 1.2 percent. However, during the same period the GDP growth
for the emerging and developing countries has increased by 5.12 percent compared with 2.5 per-
cent for the advanced economies. The premium growth for the same period for emerging and de-
veloping countries has increased by 7.9 percent and for advanced economies premium growth is
only 0.1 percent. However, the advanced countries share 78.08 percent of global premium com-
pared with 21.92 percent for emerging and developing countries.

Insurance market activity not only contributes to economic growth directly but indirectly through
complementarities with banking sector and stock market (Arena, 2008). For example, risk protec-
tion offered by insurance sector encourages bank borrowings by reducing the market cost of capi-
tal for the companies (Grace, Rebello, 1993; Zou, Adams, 2006). Moreover, insurance companies
may promote stock and bond market development (capital market deepening) investing funds (sav-
ings) raised by contractual savings products in stocks and equities (Catalan et al., 2000; Skipper,
1997). Development of stock market may also reinforce development of insurance activity because,
for life insurance market that matches long-term liability to long-term assets, liquid capital mar-
kets help insurance companies invest their resources collected through premiums (Arena, 2008).

In this background, the purpose of this study is to examine the relationship between insurance
market development (life and nonlife) and economic growth at the same time assess whether the in-
surance activities are complementary to banking sector and stock market developments. This paper
adds to our body of knowledge as it expands the analysis to a larger panel dataset (90 countries,
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1995-2015) on the insurance-growth nexus. We also apply a robust econometric method Hausman—
Taylor (1981) random effect model for estimating the impact of life and non-life insurance market
development on economic growth. Two major contributions for this study are:

(i) It tests the hypothesis that the impact of insurance development on economic growth is non-
linear. Which implies at a higher level of economic development increased insurance spending
would reduce economic growth.

(i1) It tests the hypothesis whether banking development and stock market activities are substi-
tute or complement to insurance market development in the economic growth process.

The empirical study estimates a basic regression model using annual per capita GDP growth as
a dependent variable and life and non-life insurance activities (penetration and density) and sev-
eral macroeconomic control variables as independent variables. The results show how different
macroeconomic factors interact the relationship between insurance market development and eco-
nomic growth. In addition to the basic macroeconomic variables, we add three sets of conditional
variables such as, demographic, economic, and financial variables and examine their impact on
insurance market and economic growth. The study finds that insurance density and penetration
positively affect economic growth and the relationship is non-linear. This study also finds that
the impact of banking development reduces the positive effect of insurance market on economic
growth and the impact of stock market activity, though positively related to economic growth acts
as complement to insurance market in the growth process.

The remainder of the study organized as follows. Section 2 reviews the background and liter-
ature for this study. Section 3 provides the empirical model and the methodology. The discussion
on the description and sources of dataset is in Section 4. Section 5 reports the empirical results.
The final section draws the summary and conclusions.

2. Background and literature review

The literature on financial development and economic growth is vast. Studies generally found
that economic growth and prosperity for a country determined by the efficient and developed fi-
nancial sector (Ang, 2008; Freytag, Fricke, 2017). However, Carter and Dickinson (1992) find
institutional and political environments influence the insurance market activities. Chang and Lee
(2012) find institutional factors such as, civil liberties, political stability, government effectiveness,
regulatory equality, rule of law, and control of corruption have a strong and positive effect on life
insurance development in low-income countries. These effects are weak and marginal for high-
income countries. Their study finds the contribution of life insurance market activities decrease
as the economy evolves through the higher stages of development. Using insurance as a tax-loaded
premium, Soo (1996) developed a dynamic optimization model for individuals maximizing their
lifetime utility. This analytical framework provides a window to examine the effect of life insur-
ance on individual and aggregate savings and consumption rates and whether taxing life insurance
premium discourages savings, consumption, and wealth (Arena, 2008).

Financial development contributes to economic growth in several ways such as, it allocates re-
sources more efficiently (Wu et al., 2010; Greenwood, Jovanovic, 1990), allows firms to diversify
portfolios, raise liquidity and lower risks (Levine, 1991), improve the efficiency of financial in-
termediation (Rousseau, Xiao, 2007), and increase innovation and entreprencurship (Greenwood,
Smith, 1997).
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Zang and Kim (2007) find substantial evidence that economic growth precedes financial de-
velopment in a cross-country study. King and Levine (1993) showed that financial depth is a pre-
dictor of economic growth and Levine and Zervos (1998) found stock market liquidity predicts
economic growth. The connection between banking sector and economic growth is supported by
several studies such as (Beck et al., 2000; Levine et al., 2000; Beck, Levine, 2004). However,
Demetriades and Law (2006) find financial depth does not affect growth in countries with poor
institutions and Rousseau and Wachtel (2000) find that the financial development has no effect on
growth in countries with double-digit inflation.

Ward and Zurbruegg (2000) contends that insurance activity contributes to economic growth
via risk transfer and indemnification services and financial intermediary services. These services
increase productivity, encourage innovation, enhance efficiency, increase investment opportunity,
and reduce waste of early monetary realization. Studies by Ward and Zurbruegg (2000), Webb et al.
(2002) and Han et al. (2010) have documented the positive effect of insurance market development
on economic growth. However, empirical, and theoretical evidences also suggest that the role of in-
surance may be different across countries. Beenstock et al. (1986) and Browne and Kim (1993)
found the demand for life insurance depends on the level of education, age dependency, and other
socio-economic factors, which differ across nations. Hence, the relationship between insurance
market development and economic growth may differ across countries. Lee (2011) and Arestis
et al. (2001) argue that the impact of insurance activities on economic growth may differ among
countries due to complementarity effect between insurance sector and stock market instead of sub-
stitution effect between insurance and banking sector.

Studies have explored the complementarities between banking sector development, insurance
market activity and capital market development and its effect on economic growth (Lee et al.,
2013a; Giovannini et al., 2013; Chen et al., 2011; Skipper, 1997; Boyd, Smith, 1998). Over the last
two decades, insurance activity has become increasingly important due to risk transfer. Arena
(2008) contends, “Given insurers and banks have mutual exposure to common areas, banks sold
its credit risks to insurance providers through securitizations and credit portfolios (asset-backed
securities and collateralized debt obligations) and derivatives (credit default swaps)” (p. 925).
At the same time insurers transfer credit risk to banks by providing liquidity facility and letters
of credit (Rule, 2001).

The empirical studies examining the relationship between economic growth and insurance mar-
ket development use two main econometric approaches — cross-country production function re-
gression and time-series regression. The former examines the determinants of economic growth
conditioned on various macroeconomic factors including insurance market development. The later
approach examines Granger causality between insurance market development and long-run eco-
nomic growth. However, there is no conclusive evidence on the direction of causality between in-
surance market development and economic growth. There is a strand in the literature that insur-
ance market development and economic growth generally follow one of the two hypothesis —
the demand following hypothesis (DFH) and supply leading hypothesis (SLH). The DFH view
as trade and industry expand higher demand for financial services promote additional insurance
activity hence, insurance market activity is the outcome of economic growth. Studies supporting
demand following hypothesis have published by Beck and Webb (2003), Beenstock et al. (1986),
Ching et al. (2010), Guochen and Wei (2012), Han et al. (2010), Hwang and Gao (2003), Kugler
and Ofoghi (2005) and Ward and Zurbruegg (2000). The supply leading hypothesis view is in-
surance market induces economic growth by enhancing savings in the form of financial assets,
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promoting capital formation and economic growth. Studies supporting SLH are (Adams et al.,
2009; Alhassan, Fiador, 2014; Boon, 2005; Lee et al., 2013b; Haiss, Stimegi, 2008; Lee, 2011;
Vadlamannati, 2008).

Studies in the literature that examine the impact of insurance market development on economic
growth (using time-series or cross-section econometric models) generally use a small panel data
over a short period of time. Limited number of studies have examined the non-linear relationship
between insurance and financial market and economic growth (Arena 2008; Chang, Lee, 2012;
Panizza, 2017; Haiss, Siimegi, 2008; Han et al., 2010). However, there is a lack of consistent the-
oretical work modeling the links among banks, stock markets, insurance market development
in a unified framework.

The current study uses cross-section and time-series data and follow supply-leading hypoth-
esis employing Housman—Taylor random effect model to examine the relationship between in-
surance market development and economic growth in the presence of several variables related
to banking, stock market, and insurance activity and their interaction terms (concurrent effect).
The major objective is to find if the relationship between insurance activity and economic growth
is non-linear. The secondary objective is to find out if the data provide any evidence of comple-
mentarities between banking and stock market activities and insurance activity in the growth pro-
cess. Beck et al. (2000) find exogenous components of banking and insurance measures are posi-
tive and strong predictors of economic growth but become weak predictors when the interaction
terms are included in the model. This implies banking and insurance market development is com-
plement in the economic growth process.

Recent studies find insurance development can have a positive and/or negative effect on eco-
nomic growth. Arcand et al. (2015) find large financial sector promotes growth in the presence
of a sound institutional environment but can have negative effect on growth for countries with poor
institutional infrastructure. Lee et al. (2016) find the relationship between life insurance develop-
ment and economic growth is negative up to a threshold level due mainly to poor institutional en-
vironment. There is also a strand in the literature that supports a non-linear relationship between
financial development and economic growth — implying the effect of finance on economic growth
is smaller at higher levels of financial development (Masten et al., 2008). Shen and Lee (2006) view
the relationship between economic growth and financial development is best described by an in-
verse U-shape curve. Millo (2016) finds the development of insurance activity is generally slow
in the early stages of economic development, then grows more than proportionately and ultimately
slows down at the mature stages of development. Chang and Lee (2012) find positive effect eco-
nomic institutions supporting life insurance market diminishes as the country prospers implying
a non-linear (S-curve) relationship between life insurance market and economic growth. Although
studies in this line of research recognize the existence of non-linear relationship between insur-
ance market activity and economic growth, none of the studies provide precise functional form
capturing the non-linearity, except (Enz, 2000) suggesting a logistic curve.

In the current study, the proxy for insurance market activity measured as insurance penetra-
tion (PEN) and density (DEN) entered in the regression as PEN, PEN”and DEN, DEN” to capture
the effect of non-linearity. As a general economic theory when a variable in level and square are
included in the model, a positive sign on PEN (DEN) and a negative sign on PEN* (DEN?) imply,
remaining all other things constant, a non-linear relationship between economic growth and in-
surance market development. In other words, faster growth of insurance activity at a later stage
of the development process has a negative effect on economic growth. This is one of the major
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contributions for this study because to our knowledge, none of the past studies tested the non-lin-
ear relationship between insurance market development and economic growth using cross county
panel data and robust econometric model.

3. The model and methodology

We follow a modified form of the growth convergence model used by Barro and Sala-i-Martin
(1992, 1990). To capture the unobserved country effects and endogeneity of some explanatory
variables, we use Hausman and Taylor (1981) random effect model. Housman—Taylor (HT) esti-
mator is an instrumental variable estimator that enables the coefficients of time-varying and time-
invariant variables to be estimated. HT model shows that consistent estimate of the coefficients
is possible if not all time-varying coefficients are correlated with the unobserved heterogeneity.
Generally, if there are more time-varying variables than time-invariant variables, the HT estima-
tor is consistent and efficient. The model assumes there are time-varying and time-invariant inde-
pendent variables in the model. The model is:

Vi = Bo X0,y +x3,8, + 20 + 20, Fu gy,
E[ui]=0; Var[ui:I:oi; Cov[ei +ul.:|0; ey
Var[e, +u, |=0” =07 +02; Corr[e, +u,e.u |=0’ /0.

In the model, x, and x, are time varying, z, and z, are time-invariant variables. The variables
x, and z, are uncorrelated with the individual effects u,, while x, and z, are correlated with u..
Generally, x,,, x,,, z,, and z,, are vectors of length k,, k,, /, and [,, respectively, subject to
identification requirement k, =/,.

The panel data for this study consist of a maximum of 90 countries covering a period of 1990—
2015. The generalized version of the basic model is written as:

A%PCGDP, = f, + 'PCGDP, _, +y'CONTR, +8'INS, +u, +¢,, )

where A%PCGDP, represents growth in per capita GDP, PCGNI,,_, represents per capita GNI ($)
in the previous year, CONTR represents control variables, INS represents proxies for insurance
(life and non-life) market developments and measured as insurance penetration PEN and den-
sity DEN , u represents unobserved country specific effects (explained by varying intercepts be-
tween countries), and ¢, represents error term. The subscript i =1,2,...,N represents country and
t=12,...,T represents time-period. Insurance penetration (PEN) is defined as annual insurance
premium volume as percent of GDP and insurance density (DEN) is defined as an annual pre-
mium per capita ($). Unlike most of the studies in the literature, we have estimated separate re-
gression for life and nonlife insurance market development. The variables representing insurance
market activity (DEN and PEN), are expected to be positively correlated with economic growth
and the square terms DEN> and PEN” are expected to have negative effect on growth. We define
x, variables (exogenous, uncorrelated with u,): GNI, GEXP, and INFL; x, variables (endogenous,
correlated with u,): TRADE, ENROL, PEN, DEN; z, variable (exogenous, uncorrelated with u,):
OPEN; and z, variable (endogenous, correlated with u,): COUNTRY.
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Following Chen et al., (2011), Shen and Lee (2006), Shen et al. (2010), and Arena (2008),
we include per capita GN/, as an independent variable in addition to five macroeconomic vari-
ables as control variables (CONTR). Hence, the six control variables are initial income per cap-
ita gross national income (GNI), government expenditure as a percent of GDP (GEXP), annual
rate of inflation (/NF), openness measured as a ratio of exports and imports to GDP (OPEN), vol-
ume of trade as percent of GDP (TRADE), and ratio of total secondary enrollment to population
(ENROL). We expect initial income per capita (GNI), government expenditure (GEXP), and in-
flation (/NFL) are negatively correlated with economic growth and TRADE, OPEN, and ENROL
positively correlated with economic growth (Chen et al., 2011, Concha, Taborda, 2014; Arena,
2008; Han et al., 2010; Lee et al., 2016).

3.1. The extended model

In this section, we have introduced three different sets of conditions and estimated the interac-
tion of insurance market development on economic growth. Specifically, the set of conditions that
we have added are demographic conditions (DEMO) equation (3), economic conditions (ECON)
equation (4), and financial conditions (FINA) equation (5) comprising ten additional variables.
The extended models are:

A%PCGDP, = 8, +B'PCGNI,,_, +y'CON, +&'INS, + 3 DEMO, +u, +¢, , 3)
A%PCGDP, = f, +f'PCGNI,,_, +y'CON, +8'INS, +  ECON, +u, +¢, , (4)
A%PCGDP, = f, + f'PCGNI,,_, +y'CON, +0'INS, + ¢'FINA, +u, +¢, . (5)

The demographic variables added in equation (3) are young dependency ratio (DEPY) and life
expectancy ratio (LEXP) both variables are expected to have a negative impact on growth. In equa-
tion (4), the variables added as a proxy for economic conditions are gross fixed capital (FIXCAP),
deposit interest rates (DRATE), and real interest rate (RRATE). The interest rate variables are ex-
pected to have a negative impact on economic growth which may marginally reduce the positive ef-
fect of insurance activity on economic growth. Lastly, equation (5) examines the hypothesis whether
the development of insurance market acts as a complement or a substitute for other financial institu-
tions in the country, simultaneously affecting the economic growth. Following Levine and Zervos
(1998), Chen et al. (2011), Shen and Lee (2006) and Shen et al. (2010) we use private credit by
deposit money as percent of GDP (CREDIT) as a proxy for banking sector development and stock
market total value traded as percent of GDP (STOCKTR) as a proxy for stock market development.

4. Data description and sources

The variable selection process in this study mainly guided by the principle of tradeoffs be-
tween sample size (number of countries) and time-period (number of years) for which the data is
currently available. However, in doing so we follow the literature that investigates the relation-
ship between economic growth and financial developments (Lee et al., 2016; Beck, Levine, 2004;
Dash et al., 2020).
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Based on pre-selection of the variables used for this study the data/information are collected
from various sources. Initially we include 93 countries, 47 high-income, 28 upper-middle income,
and 18 lower-middle income countries. Depending on the availability of variables for each coun-
try and for the study period, the sample size differs for each model. Appendix A2 provides the list
of countries. However due to non-availability of data for some variables/countries for all years
under study, several countries are dropped from the final models.

The variables in this study are selected based to its level of significance and expected rela-
tionship (negative/positive) with economic growth using HT estimator on equation (2). We be-
gin with the insurance variables (PEN and DEN) and then added one explanatory variable at
a time. The results from life insurance activity are reported in Table 1, columns M-1 through M-6
and the results from nonlife insurance activity are reported in Table 2, columns M-1 through M-6.
The upper portion of each table reports results associated with insurance penetration and the lower

Table 1. Testing validity of the variable selection for life insurance activity using HT-model.
Dependent variable — annual per capita GDP growth (1995-2015)

Variables M-1 M-2 M-3 M-4 M-5 M-6
Penetration
“GNI , per capita —0.853%** (0 415%**%  _0.608**F*  _Q.811***  _.763*** ] ,064%**
*Govt. consumption, GEXP —1.205%**  —1,183***  _1.080%**  —1.167***  —1.190***
Inflation, INF —0.035%**  _0,037***  —(0.035%**  _(.035%**
*Openness, OPEN 1.437%%* 1.253%%** 1.468%**
Trade, TRADE 0.007%** 0.007***
"Tertiary enrollment, ENROL 0.494%%*
*Penetration, PEN 0.115 0.081 0.056 0.078 0.219 0.044
“Penetration squared, PEN> 0.012 0.037 0.043 0.034 0.025 0.034
Constant 11.484%**  12.793*** 1[4 118***  15738***  15120%**  16.300***
Chi-squared 2.14 2.15 2.16 2.00 2.15 2.27
Countries 59 59 59 59 59 59
Observations 1239 1239 1239 1239 1239 1239
Density

“GNI , per capita —(0.742%%* -0.061 -0.170 -0.483 -0.432 —0.699%**
*Govt. consumption, GEXP —1.355%*k* ] 317*F¥* ] 215%k* ] 260%** ] 30]%**
Inflation, INF —0.034%**  _0,035%*%*%  —(0.033%**  _(.034***
*Openness, OPEN 1.557*** 1.341%%** 1.541%**
Trade, TRADE 0.007%** 0.007%%**
"Tertiary enrollment, ENROL 0.475%*
*Density, DEN 0.428%** 0.286%** 0.214%%* 0.324%%*%* 0.261%* 0.254*
“Density squared, DEN —0.047%*%*  —0,042%** (. 388**F*  _0457*F*¥*  _0.041%*%*  —0.04]%**
Constant 10.199%** 9.943%%* 10.576%**  12,921%**  [2.2092%**  ]3202%%*
Chi-squared 2.01 2.03 2.15 2.01 2.13 2.24
Countries 59 59 59 59 59 59
Observations 1239 1239 1239 1239 1239 1239

Notes. *— used as log (variable); ° — used as log (1+variable); ***, ** * _ significant at 1, 5 and 10% level (resp.).
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Table 2. Testing validity of the variable selection for nonlife insurance activity using HT-model.
Dependent variable — annual per capita GDP growth (1995-2015)

Variables M-1 M-2 M-3 M-4 M-5 M-6
Penetration
“GNI , per capita —0.785%**  _0.486***  —(.595%*%*  _0.899***  _(.086%**  —].017***
‘Govt. consumption, GEXP —1.878%** 1 710%F*  —1.644%F*  _1.634%F* ] 635%%*
Inflation, INF —0.033%**  —0.035%**  —(0.034%**  _(.035%**
*Openness, OPEN 1.620%** 1.441%** 1.550%**
Trade, TRADE 0.005%** 0.006***
"Tertiary enrollment, ENROL 0.311
“Penetration, PEN 0.172 0.760%%** 0.516%** 0.669%%** 0.577%** 0.528%%*
“Penetration squared, PEN> —0.345%*%*  _0.620%**  _(0.563***  _(.5]15%*%*  _(497*¥**k  _(.478***
Constant 11.016%**  15.395%%*  15555%**  [8.089***  17.412%**  [7.802%***
Chi-squared 2.02 2.00 2.83 2.21 2.00 2.01
Countries 59 59 59 59 59 59
Observations 1239 1239 1239 1239 1239 1239
Density

“GNI , per capita —0.677*** —0.568 —0.435 —1.016%**  —0.970***  —1.083**%*
*Govt. consumption, GEXP —1.832%** ] 692%**  _].642%*%*  _].634%**  _].646%**
Inflation, INF —0.034%**  —0.035%**  —(0.034%**  _(0.034***
‘Openness, OPEN 1.593%** 1.447%%* 1.550%**
Trade, TRADE 0.005%** 0.005%**
"Tertiary enrollment, ENROL 0.341%**
‘Density, DEN 0.718%* 1.447%** 1.178%%* 1.327%%* 1.234%%* 1.172%**
“Density squared, DEN —0.083%** (. 139%** (. 128%** (. 125%** (. 118%** (. ]]5%**
Constant 8.700%*** 12.793***  11.713***  16.178***  15.666%**  15.8]15%**
Chi-squared 2.26 2.24 2.13 2.01 2.10 2.19
Countries 59 59 59 59 59 59
Observations 1239 1239 1239 1239 1239 1239

Notes. “— used as log (variable); * — used as log (1+variable); ***, ** * _ significant at 1, 5 and 10% level (resp.).

part reports results associated with insurance density. The last column of each table (M-6) re-
ports the results from the basic model with all explanatory variables (equation (2)). The results
from Table 1 indicate that life insurance penetration variables, PEN, PEN” are not significant but
the DEN and DEN? are highly significant and have expected signs. For nonlife insurance activ-
ity, Table 2 shows all insurance variables, PEN, DEN, DEN* and PEN’ are highly significant
and have appropriate signs.

The data on life and non-life insurance market are collected directly from Swiss Reinsu-
rance Company. Information on macroeconomic variables such as, GROW, GNI, GEXP, INFL,
FIXCAP, OPEN, TRADE, and ENROL taken from World Development Indicators (WDI, 2016).
The data on economic variables (DRATE and RRATE) taken from International Monetary Fund
and International Financial Services—World Bank (IMF, IFS-WB). The data on financial vari-
ables (CREDIT and STOKTR) taken from Financial Structure and Economic Development
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Database (FSEDD). The data on demographic variables (DEPY and LEXP) collected from
World Development Indicators (WDI). Appendix A0 reports full definitions, measures, sources,
and descriptive statistics for the dataset used in this study. Figure 1 reports the scatter plot for life
and nonlife penetration (%) against log of GDP per capita (%) and Figure 2 reports the scatter plot
for life and nonlife log of density ($) against log of GDP per capita.
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Fig. 1. Scatter plot of insurance penetrations (life and nonlife)
and log (GDP per capita), 1995-2015
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Fig. 2. Scatter plot of insurance density (life and nonlife)
and log (GDP per capita), 1995-2015

Insurance penetration rises with the GDP per capita but the rate of growth of penetration de-
pends on the stages of economic growth. As GDP reaches a certain level, the penetration tends
to plateau, which is a typical S-curve phenomenon. It is evident from Figure 1 that although there
is an upward trend in penetration over the 26 years of study period, the rate of increase is very slow.
Enz (2000) mentions to observe the S-curve phenomenon the time-period need to be very long.
The density and penetration measure the relative importance of insurance from two different per-
spectives. Countries with high GDP tend to spend more on insurance in absolute terms whereas,
in relative terms two countries with similar GDP, their spending in insurance could be different
(Outreville, 2012). Figure 2 depicts a clear positive relationship between higher density and growth
in per capita GDP.
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5. Empirical results

The selection of the econometric model for empirical estimation is based on robustness test
for the estimation technique. Following Cornwell and Rupert (1988) we use a generalized least
square (GLS) regression on the basic model (equation (2)) and compare the results and test sta-
tistic with Housman—Taylor (HT) method. Table 3 reports HT and GLS estimates for life insur-
ance (columns 2-5) and nonlife insurance (columns 6-9) activities. GLS model results that re-
laxes the endogeneity assumption for life insurance (columns 3 and 5) and nonlife insurance
(columns 7 and 9) have fewer explanatory variables that are significant compared to HT model.

Table 3. Robustness check Hausman—Taylor (HT) model vs GLS model.
Dependent variable — annual per capita GDP growth (1995-2015)

Description Life Nonlife
of variables HT GLS HT GLS HT GLS HT GLS
(2) 3) 4) (5) (6) ) (®) ©)
*Gross national —1.064%** —1.755%*% _0.699%* —1.767*** —1.017*** —1.777***% —]1.083*** _]778***
income per capita  (0.233)  (0.746)  (0.307)  (0.745)  (0.218)  (0.745)  (0.366)  (0.745)
previous year
GNI
*Government —1.190***  —0.184 —1.301*** —0.073 -1.635*** —0.116 —1.646*** —0.106
consumption, (0.340)  (1.183)  (0.336)  (1.185)  (0.373)  (1.189)  (0.359)  (1.186)
GEXP
Inflation, INF' -0.034  -0.035%**  —-1.036 —0.034***  —0.035
(0.028)  (0.007)  (0.028)  (0.007)  (0.028)
‘Openness, 6.371%%%  1.550%**%  6.604***  1.550%**  6.569%**
OPEN (2.384)  (0.458)  (2.367)  (0.468)  (2.368)
Trade, TRADE 0.008 0.006** 0.007 0.005%** 0.007
(0.016)  (0.002)  (0.021)  (0.002)  (0.018)
bTertiary 0.494**  —0.035%**  —0.038 —0.034%** 0.311 —0.133 0.341%** —0.183
enrollment, (0.215)  (0.007)  (0.028)  (0.007)  (0.215)  (1.167)  (0.213)  (1.039)
ENROL
“Penetration, 0.044 1.468***  6.546%**  ].54]1%** 0.528* 0.233
PEN 0.090)  (0.459)  (2.376)  (0.483)  (0.267)  (1.288)
“Penetration 0.034 0.007%** 0.008 0.007***  —0.478***  —0.487
square, PEN? (0.033)  (0.002)  (0.026)  (0.002)  (0.137)  (0.884)
*Density, DEN 0.254* 0.630 1.172%%* 0.718
(0.145)  (0.694) 0325 (1.127)
‘Density squared, —0.041%**  —0.094 —0.115%**  —0.087
DEN? (0.014)  (0.091) (0.025)  (0.133)
Constant 16.300%*** 21.158%** 13.202%** 20.749%** 17.802*** 21.076*** 15.815%** 21.002%***
(1.546)  (5.905)  (1.904)  (5.916)  (2.000)  (5.901)  (2.998)  (5.908)
Chi-squared 2.27 2.24 2.01 2.19
Countries 59 59 59 59 59 59 59 59
Observations 1239 1239 1239 1239 1239 1239 1239 1239

Notes. *— used as log (variable); *— used as log (1+variable); standard errors are in parenthesis; ***, **, * — signifi-
cant at 1, 5 and 10% level (resp.).
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This suggests that the assumption of no correlation between u, and (x,, z,) in GLS model may be in-
correct. The null hypothesis that the country specific effects (u,) are uncorrelated with the explan-
atory variables (x,, z,) is not rejected using y’-test statistic for all four HT regressions (columns
2,4, 6, 8). Because, with 4 restrictions, two x’s and two z’s, the critical value of y;_, at 99% level
significance is 12.82, which is larger than y° values reported in Table 3 (between 2.01 and 2.27).
In other words, we cannot reject the null hypothesis that x,, z, are valid instruments and endoge-
neity does exist in the model.

Since the major interest in this study is to examine the existence of non-linearity in the relation-
ship between insurance activity and economic growth, we report only the estimated coefficients
for insurance variables and the test statistics for the basic model in Table 4. The results from sev-
eral extended models are not reported in the paper due to page limitations. However, the results
are available from the author upon request. The upper half of Table 4 (Part-A) reports regression
results for life and nonlife insurance models using penetration variable (PEN, PEN?) and the lower
half (Part-B) reports regression results using density variable (DEN, DEN?). Columns 2 and 3 re-
ports the basic model, columns 4 and 5 — the demographic model, columns 6 and 7 — economic
model, and columns 8 and 9 — for financial model.

It is evident from Table 4 that the coefficients on PEN and PEN” for all models generally have
the expected signs but have weak association with economic growth. All coefficients on DEN

Table 4. Effect of insurance activity on economic growth.
Dependent variable — annual per capita GDP growth (1995-2015)

Description Basic model Demographic Economic Financial
of variables (Appendix A1)
Life Nonlife Life Nonlife Life Nonlife Life Nonlife
Part-A
‘Penetration, PEN 0.044 0.528%%* —0.008 0.035 —0.105 0.005 0.210%* —0.031
(0.043) (0.267) (0.068) (0.212) (0.126) (0.548) (0.124) (0.280)
‘Penetration 0.034 —0.478%*  0.049*  —0.340***  —0.056 —0.305%* —0.070 —0.155
squared, PEN’ (0.034) (0.137) (0.031) (0.120) (0.180) (0.180) (0.061) (0.139)
Autocorrelation 0.037 0.037 0.029 0.028 0.036 0.037 0.041 0.041
Rho 0.981 0.981 0.985 0.985 0.981 0.981 0.979 0.979
Chi-squared 2.27 2.01 5.13 7.22 3.02 2.85 2.00 2.29
Part-B
‘Density, DEN 0.254*  1.172%%* 0.041 0.629***  (0.245% 0.899**  1.011%**  (.789%**

(0.145)  (0.325)  (0.112)  (0.237)  (0.455)  (0.455)  (0.201)  (0.295)
“Density squared, —0.041%%% —0.115%%% 0,015 —0.084%** —0.040%** —0.108%** —0,088%** _(.(74%**

DEN*? (0.014) (0.025) (0.012) (0.020) (0.027) (0.027) (0.019) (0.024)
Autocorrelation 0.037 0.036 0.028 0.027 0.036 0.037 0.040 0.041
Rho 0.981 0.981 0.985 0.986 0.981 0.981 0.979 0.979
Chi-squared 2.24 2.19 5.70 6.91 2.77 2.46 2.09 2.40
Countries 59 59 78 78 46 46 53 53
Observations 1239 1239 1638 1638 966 966 1113 1113

Notes. *— used as log (variable); * — used as log (1+variable); standard errors are in parenthesis; ***, ** * — signifi-
cant at 1, 5 and 10% level (resp.).
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and DEN” are highly significant and have correct signs. For example, positive and significant co-
efficients on PEN and DEN suggest overall insurance activities (life and nonlife) are positively
correlated to economic growth, while negative and significant coefficient in PEN’ and DEN” im-
ply at higher stages of economic development increased insurance activities have a negative ef-
fect on economic growth. In other words, there is a non-linear relationship between insurance ac-
tivities and economic growth.

Appendix A1 reports the results from the basic model equation (2) using Hausman—Taylor es-
timation method. Columns 2 and 3 report result for life insurance market and columns 4 and 5
report results for nonlife insurance market. It is evident from Appendix Al that the life insur-
ance penetration (PEN and PEN?) and density variables (DEN and DEN?) are mostly significant
and have correct signs. Strong and positive sign on the coefficient of DEN implies 1 percent in-
crease in DEN increases economic growth by 0.025 percent. The strong and negative sign on DEN*
implies the impact of life insurance density on growth is non-linear. In other words, a strong sec-
ond-order polynomial relationship exists between economic growth and life insurance market de-
velopment. For nonlife insurance, highly significant and positive PEN and DEN imply insurance
development has positive impact on economic growth. This suggests for nonlife insurance 1 per-
cent increase in PEN increases economic growth by 0.002 percent. Strong and negative coeffi-
cient on the PEN’ and DEN’ show a non-linear relationship between nonlife insurance develop-
ment and economic growth. Meaning higher level of insurance activity reduces economic growth.

The control variables in Appendix Al such as, GNI, GEXP and INFL are highly significant
and negative implying increase in any of these variables reduces economic growth, which is con-
sistent with the results obtained by Han et al. (2010) and Chen et al. (2011). Negative sign on
initial income per capita (GNI) implies higher the historical income growth slower is the eco-
nomic growth, which is consistent with S-curve hypothesis (Enz, 2000). Other control variables
such as, OPEN, TRADE and ENROL are also highly significant and have positive effect on eco-
nomic growth. Positive and mostly significant effect of education (ENROL) for life and nonlife
insurance on economic growth implying higher level of education is associated with higher eco-
nomic growth. The results are consistent with (Han et al., 2010; Arena, 2008; Chen et al., 2011;
Ul Din et al., 2017; Concha, Taborda, 2014).

The results from the extended models (equations (3)—(5)) not reported in the paper, examine
the effects of development of life and nonlife insurance activities on economic growth, subject
to marginal influence by other conditional variables. In other words, the extended models examine
the marginal impact of each conditional variable on economic growth while indirectly influencing
the relationship between insurance market development and economic growth.

5.1. Demographic conditions

The impact of life and nonlife insurance development on economic growth in the presence
of two demographic variables is examined using equation (3). The variables used are young de-
pendency ratio (DEPY), measured as share between the population aged 65+ and those aged
1564 and the life expectancy (LEXP) (results not reported in the paper). Both variables appear
strong and significant for life insurance and nonlife insurance development. However, negative
signs suggest increase DEPY and LEXP reduce economic growth. Beenstock et al. (1986), Truett
and Truett (1990), and Browne and Kim (1993) find positive correlation between life insurance
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penetration and young dependency ratio and Beck and Webb (2003) find young dependency ra-
tio has no robust relationship with life insurance activities. Further, Chen et al. (2011) find young
dependency ratio is significant and negatively correlated with economic growth for life insur-
ance activity. The authors argue dependency ratio can have different impact across different
country and across different business lines. Overall, the results are consistent with the literature.
Chen et al. (2011) and Chang and Lee (2012) find the effect of demographic variables on eco-
nomic growth becomes negative when interaction terms (density*DEPY; penetration* DEPY) are
included in the model. We do not use any interaction term for demographic variables in the model.

5.2. Economic conditions

For economic condition, we introduce three proxy variables viz., deposit interest rate (DRATE),
real interest rate (RRATE), and fixed capital (FCAP) (results not reported in the paper). For life in-
surance market DRATE is significant and negative and FCAP is significant and positive. This im-
plies increase in DRATE reduces economic growth. We argue negative DRATE probably affecting
insurance penetration marginally as a result, PEN and PEN” are insignificant. The variable RRATE
has correct sign but insignificant. For nonlife insurance DRATE and FCAP are highly significant
and have the correct signs but RRATE is insignificant. However, variables TRADE and OPEN
are generally insignificant for both life and nonlife market.

5.3. Financial conditions

Two proxy variables we use for financial conditions in equation (5) private credit by de-
posit money bank as percent of GDP (CREDIT) and stock market total value traded as percent
of GDP (STOKTR). In this regression, we introduce the interaction terms for variables CREDIT
and STOKTR, and insurance market activity (PEN and DEN). To examine the concurrent rela-
tionship between insurance development, banking activity, and stock market activities in eco-
nomic growth process, we estimate the basic model (equation (2)) including all financial condition
variables without the interaction terms. Insurance variables for both life and nonlife have strong
and positive effect on economic growth. Consistent with the literature stock trading has positive
and significant and private credit has negative and significant effect on economic growth. Further,
highly significant, and negative PEN” and DEN” for both life and nonlife insurance activity im-
ply the effect of insurance development on economic growth is non-linear.

The interaction terms for STOKTR and CREDIT are negative and significant. This implies while
magnitude of the positive effect of insurance activity on economic growth alleviate by stock trad-
ing, it reduces by banking activities. We find stock market and life insurance market development
significantly positively related to economic growth and banking development has significantly
negative effect on economic growth. Further, the negative and significant interaction terms imply
banking sector and stock market indicators have substitute effect on life insurance development
in the economic growth process. There are studies in the literature that investigate whether bank-
ing sector and stock market activities are complement or substitute, while contributing positively
to economic growth. So far, the results in the literature are mixed. For example, Arena (2008) found
complementarity between insurance market development and banking sector and stock market
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indicators, and each contribute positively to economic growth. Chen et al. (2011) find substitute
effect between life insurance and stock market indicators in economic growth process.

When we use the interaction terms in the model, we find all interaction terms are negative
and highly significant implying banking and stock market activity (CREDIT and STOKTR) hinder
the positive effect of nonlife insurance activity on economic growth. Hence, banking and stock
market development and nonlife insurance market activity act as substitute in the economic growth
process. Haiss and Siimegi (2008) argue that an expanding insurance sector reduces the positive
effect of banking and stock market on economic growth.

Finally, as an extension of the model, we investigate the effect of insurance development on
economic growth for countries grouped into two income levels. We assess the causal effect of in-
surance market activity on economic growth (basic model, equation (2)) for 40 High-income coun-
tries (developed) and 38 Middle-Low income countries (developing) (results not reported in the pa-
per). For High-income countries both life and nonlife insurance market penetration and density
variables and its square terms have expected signs with mixed significance. For Middle-Low in-
come countries life insurance penetration is significant but does not satisfy the non-linearity hy-
pothesis. The same is true for density. For nonlife insurance, only the square terms (PEN>, DEN®)
have correct signs and are significant which suggests non-linearity. We argue when we group
the countries based on income levels evidences generally support the non-linear relationship be-
tween insurance activity and economic growth. Further, we find that both life and nonlife insurance
activity in High-income countries mainly drive the economic growth. Nonlife insurance activity
in Middle-Low income countries is not significant. Arena (2008) uses panel data from 55 countries
for 28 years and finds life and nonlife insurance market development have bigger impact on eco-
nomic growth for low and middle-income countries compared with high-income countries. Haiss
and Siimegi (2008) find life insurance has a positive relationship with economic growth in High-
income countries and nonlife insurance has a positive relationship with economic growth in Low-
income countries. Han et al. (2010) find life and nonlife insurance businesses play much more im-
portant role in developing countries compared with developed countries.

6. Summary and conclusions

This paper investigates the relationship between insurance market development and economic
growth using cross-country panel data from 90 countries over the period 1995-2015. Using life
and nonlife insurance density and penetration separately as proxy for insurance activity, we in-
vestigate the effect of demographic, economic, financial conditions, including grouping coun-
tries based on income levels and examined insurance-growth nexus. Model selection test suggests
Hausman—Taylor model is superior to GLS model used in this study and best represents the data.
We find evidence for strong and positive effect of life and nonlife insurance development on eco-
nomic growth. The positive effect of insurance development on economic growth is influenced
by the negative impact of deposit interest rate, real interest rate, private-credit, life expectancy,
and young dependency ratio. All macroeconomic variables have expected signs and are statisti-
cally significant. This study finds both banking and stock market developments are substitute for
insurance market development in the economic growth process. Consistent with the past stud-
ies, we find for High-income countries both life and nonlife insurance penetration mainly drive
the economic growth and for Middle-Low income countries, only life insurance penetration drive
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the economic growth. One of the major findings from this study is that we find consistent evidence
for non-linear relationship between insurance development and economic growth. The nonlinear
relationship is observed when we group the countries based on income levels.

This study offers several useful insights for the policymakers and researchers. Although insu-
rance market development enhances economic growth but well-developed financial market infra-
structure, i.e., high level of banking and stock market activities may reduce the positive impact
of insurance on economic growth. The non-linearity between insurance development and eco-
nomic growth implies at initial stages of economic growth higher level of insurance activity leads
to higher economic growth but once the country reaches maturity, higher insurance activity may
lead to lower economic growth. Hence, policymakers need to find some complementarity between
banking sector, stock market activity, and insurance market development through financial inno-
vations. For sustained economic growth, while promoting insurance activities government should
make effort to reduce real interest rate, deposit interest rate, and stock market activities.

Further, policymakers also need to recognize the demographic structure and the income levels
of the population because as evident from the study, higher dependency ratio and life expectancy
may lower the positive effect of insurance activity on economic growth. A study by United Nations
(2017) reports a declining fertility rates and increasing life expectancy shrinking the workforce
and higher dependency ratio. In a few decades, Population in China and Thailand will age faster
than Europe and North America. For example, by 2055, the age dependency ratio in China expected
to reach 50 percent posing a significant challenge to society (Swiss Re, 2019). This phenomenon will
gear up higher government spending on healthcare and pensions, which will crowd out public spend-
ing on infrastructure and education. Hence, public policy raising retirement age would have a posi-
tive impact on workers’ saving and pension contributions mobilizing resources for financial activi-
ties including insurance spending. This will create capital formation and further economic growth.
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Appendix Al. Basic model: Hausman—Taylor random effect model.

Dependent variable — annual per capita GDP growth (1995-2015)

Description of variables Life Non-life
Coefficients Coefficients Coefficients Coefficients
*Gross national income per capita —1.064*** —0.699%** —1.017%** —1.083%**
previous year, GNI (0.233) (0.307) (0.218) (0.366)
*Government consumption, GEXP —1.190%%** —1.301%%* —1.635%%%* —1.646%%*
(0.340) (0.336) (0.372) (0.359)
Inflation, INF —0.035%%** —0.034%%%* —0.035%%%* —0.034%#%%*
(0.007) (0.007) (0.007) (0.007)
*Openness, OPEN 1.468%** 1.5471%** 1.550%** 1.550%**
(0.459) (0.483) (0.458) (0.468)
Trade, TRADE 0.007*** 0.007%%** 0.006** 0.005%**
(0.002) (0.002) (0.002) (0.002)
"Tertiary enrollment, ENROL 0.494** 0.475%* 0.311 0.341%**
(0.215) (0.212) (0.215) (0.213)
*Penetration, PEN 0.044 0.528%*%*
(0.090) (0.267)
“Penetration squared, PEN> 0.034 —0.478***
(0.033) (0.137)
‘Density, DEN 0.254* 1.172%**
(0.145) (0.325)
“Density squared, DEN*> —0.041%%* —0.115%%*
(0.014) (0.025)
Constant 16.300%** 13.202%** 17.802%** 15.815%**
(1.546) (1.909) (2.000) (2.998)
Autocorrelation 0.0372 0.0368 0.0370 0.0366
Rho 0.9814 0.9815 0.9814 0.9816
Chi-squared 2.27 2.24 2.01 2.19
Countries 59 59 59 59
Observations 1239 1239 1239 1239

Notes. *— used as log (variable); * — used as log (1+variable); standard errors are in parenthesis; ***, ** * — sjgnificant

at 1, 5 and 10% level (resp.).

Appendix A2. List of countries used in the study

High income (47)

Upper Middle income (28)

Lower Middle income (18)

Austria, Australia, Bahrain, Barbados, Belgium,
Canada, Chile, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany,
Greece, Hong Kong, Hungary, Iceland, Ireland,
Israel, Italy, Japan, South Korea, Kuwait,

Latvia, Lithuania, Luxembourg, Malta, The
Netherlands, New Zealand, Norway, Oman,
Poland, Qatar, Saudi Arabia, Singapore, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Trinidad
and Tobago, United Arab Emirates, United States,
United Kingdom, Uruguay

Algeria, Argentina,
Botswana, Brazil, Bulgaria,
China, Colombia, Costa
Rica, Dominican Republic,
Ecuador, Fiji, Iran, Jamaica,
Jordan, Kazakhstan, Lebanon,
Malaysia, Mauritius, Mexico,
Namibia, Panama, Peru,
Romania, Russia, South
Africa, Thailand, Turkey,
Venezuela

Bangladesh, Céte d’Ivoire,
Egypt, El Salvador, Ghana,
Guatemala, Honduras,
India, Indonesia, Kenya,
Morocco, Pakistan,
Philippines, Sri Lanka,
Tunisia, Ukraine, Vietnam,
Zimbabwe
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