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Abstract: The study aims to a comprehensive measure of listed insurance com-
panies’ technical efficiency in GCC countries and benchmarking, peer count sum-
mary, and measuring productivity changes in the first stage. In the second stage,
the technical efficiency, pure technical efficiency, and scale efficiency scores have
been regressed with internal (company variables) and external environmental
variables. This paper first examines financial freedom and reinsurance activities on
60 insurers’ efficiency from all GCC countries during 2016-2019. The results suggest
a positive impact of economic freedom, solvency on technical efficiency compo-
nents, and the negative effect of reinsurance ceding, market concentration on GCC
insurers’ technical efficiency. In productivity changes, UAE companies are doing well
as compared to other countries’ insurers. Overall, GCC insurers’ efficiency is
improving with pure technical efficiency having a CAGR of 2.13% and scale effi-
ciency a CAGR of 2.96%. Based on the peer count summary, only the UAE and Saudi
Arabia’s companies can be benchmarked against another insurance company. Also,
this research is one of the most comprehensive ones in the GCC region; this is the
first study on an extensive data set to the best of our knowledge, including con-
ventional insurers operating across GCC countries. This study is based on 60 insurers
listed on the stock exchanges of six GCC countries. This will also be the first
empirical evidence on the GCC insurers, which measures the impact of company-
specific variables and unique environmental variables separately on the two com-
ponents of technical efficiency using Tobit regression. The positive association of

competition and financial freedom with technical efficiency may encourage

ABOUT THE AUTHOR

Dr. Rohit Bansal holds a doctoral degree in
Corporate Finance from the Indian Institute of
Technology, Roorkee. He possesses a rich profes-
sional experience of over 10 years in Finance,
Accounting, and Econometrics. He has published
many articles & research papers in various inter-
national and refereed journals of repute Elsevier,
Taylor & Francis, Springer, Sage, Emerald, and IGI
Global, most of them listed in ABDC and Scopus.
His research area includes corporate finance,
stock markets, and financial markets. He also
serves as a reviewer for select journals.

PUBLIC INTEREST STATEMENT

Recent work assessed the efficiency of the
Decision-Making Units (DMUs), which are per-
forming similar functions, and finds out the
Technical Efficiency (TE), pure technical efficiency
(PTE), and Scale efficiency (SE) levels for the
Insurance Industry. Evidence as to the best pos-
sible strategies to identify inefficient units and
provide them suitable remedies with the help of
benchmarking and super efficiency techniques.

The companies’ performance for the period
under review has been assessed and compared
through the use of the Malmquist Productivity
Index (MPI) and Tobit Regression. This study adds
the various factors that affect the performance
and efficiency of the insurance sectors.

Attribution (CC-BY) 4.0 license.

© @

© 2021 The Author(s). This open access article is distributed under a Creative Commons

Page 1 of 25


http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2021.1922179&domain=pdf
http://creativecommons.org/licenses/by/4.0/

Bansal & Singh, Cogent Economics & Finance (2021), 9: 1922179 O‘ZK;' Cogent oo economics & ﬁ nance

https://doi.org/10.1080/23322039.2021.1922179

regulators and policymakers to ensure less government intervention and give more
support and freedom for a better competitive insurance industry.

Subjects: Operations Research; Linear & Nonlinear Optimization; Finance

Keywords: GCC; Efficiency; DEA; Tobit regression; peer-count summary

1. Introduction

The Gulf Cooperation Council (GCC) countries are a homogeneous group of six countries rich in oil
and gas resources and have similarities in language and culture. The GCC countries’ economy is
dependent on its oil and gas sector, and all the countries are striving hard to diversify their
economy with the help of a well-developed financial sector. The stock market in GCC concentrated
in petrochemicals, property/construction, and financial sector companies. Banks mainly dominate
GCC’s financial industry; the stock market for equity and debt securities is not healthy and
developed. One of the prime sources of funds is commercial banks. The insurance companies are
the next critical component of the financial sector in GCC. These insurance companies play a vital
role in a country’s economic development by doing risk transfer. They minimize the risk exposure
on corporates, allowing banks to provide capital at a lower cost. In this way, insurance helps in
better allocation of capital and asset protection. All the GCC countries have long-term strategies to
diversify the economy; governments invest and invite FDI into projects. This drive to diversify the
economy will help expand the economy, which will increase the number of insurable assets.

GCC has extreme fragmentation and intense competition in its insurance sector. Around 200 big
and small insurers are operating in the GCC market; they are different in product offerings, foreign
collaboration, and stock market listing. The premium collection lies with a few big insurers; 90
listed insurance companies in GCC control 80.9% of the total insurance premium. The other 114
smaller companies compete for 19.1% of the GCC market (Alpen capital, 2019). Enhancement in
financial institutions’ efficiency may lead to higher profits, better pricing, and service quality
satisfaction in consumers (Allen & Berger, 1992). Efficiency is a critical factor for improving
insurers’ profitability. Still, insurers with low-efficiency scores need to get more profit enhancement
with slight improvement in efficiency (Eling & Jia, 2019). Therefore, these insurers’ improved
efficiency will be critical to their success and survival in the market. The presence of foreign players
and stiff competition has augmented GCC financial institutions’ relevance and insurers’ effective-
ness. The efficient and productive insurance sector can help strengthen the capital market and
economic diversification (Rao et al., 2010). The efficiency measurement of insurance companies
plays a vital role in the insurance industry (Brockett et al., 1996). The insurance companies’
efficiency analysis is of paramount importance to insurers and policymakers as the insurance
sector is the fundamental constituent of the financial system supporting its country’s
infrastructure.

1.1. Overview of the insurance industry in GCC

UAE and Saudi Arabia are the two leading insurance markets, with 44.3% and 33.6% market share
in the region’s gross written premium. The insurance penetration (insurance premium/GDP) and
insurance density (per capita insurance premium) are relatively low in GCC countries. According to
2019 data, the UAE and Bahrain are the top two performers with 2.9% and 1.8% insurance
penetration, but even these best GCC figures are much below the global insurance penetration
of 5.9% (Swiss Re, 2019). Kuwait has the lowest insurance penetration rate, with about 1%. The
GCC countries practice the same religion and belief system; all the nations have well-established
social welfare system supported by the government. The market share of life insurance products is
meager; the non-life insurance premium constitutes 87% of the total insurance premiums written
in 2018. Motor and health insurances are the leading non-life segments contributing approxi-
mately 50% of the region’s total non-life premiums. The UAE ranks highest in life and non-life
insurance penetration in the GCC region with 0.7% and 2.3%, respectively, in 2018.
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Another common characteristic of GCC insurers is that most of them are engaged in
a substantial reinsurance amount. In 2018, 42.4% of the total premium received was ceded to
reinsurers compared to the global average of 5% (Alpen capital, 2019). This extremely low reten-
tion ratio in GCC insurers may be due to a lack of expertise and geographic diversification. There
are a limited number of insurers with a pan-GCC presence. GCC’s insurance market is mainly driven
by health insurance and motor insurance, which are mandatory in GCC. In GCC, the insurance
penetration is much below the global average, which provides a growth potential to the insurance
sector (Alpen capital, 2019); findings of this study highlight the growth potential and future
opportunities in GCC’s insurance sector.

1.2. Rationale of the study

The significance of efficiency for the insurance sector has been studied by authors like Cummins
et al. (1999); Barros et al. (2010); Biener and Eling (2011); Barros and Wanke (2014); Cummins and
Xie (2010); Kao and Hwang (2008); Luhnen (2009) using a nonparametric technique, Data
Envelopment Analysis (DEA). But a few authors have also used a parametric approach,
Stochastic Frontier Analysis (SFA) (Cummins and Weiss, 2000; Gardner & Grace, 1993c;
Ennsfellner et al., 2004; Fecher et al., 1993; Fenn et al., 2008), to analyze the efficiency of insurance
companies. Several authors like Barros & Wanke (2014); Ariff and Can (2008); Cummins & Xie
(2008); and Lai et al. (2011) applied two stages to estimate relative efficiency scores, used DEA or
SFA in the first stage to determine the comparable efficiency scores followed by multivariate
analysis as the second stage with a set of contextual internal (company-specific) and external
variables related to environment and economy. There are very few studies based on GCC insurers
in the existing literature, like (Almulhim & McMillan, 2019; Benyoussef et al., 2019; Naushad et al,,
2020) based on Saudi Arabian takaful insurers. Rao et al. (2010) measured the managerial
efficiency of insurers in the UAE. Al-Amri et al. (2012) studied the technical efficiency and
productivity changes for GCC countries’ 39 insurers during 2005-2007. All these studies are
focused on either Saudi Arabia or the UAE insurance market. The one covering the entire GCC
market is not representative as the sample size was just 39 insurers. Another point is that Islamic
insurance is at the center stage of all these studies. So, there is a need to study the entire GCC
market covering the conventional insurers. Therefore, in this article, we attempt to explore the
impact of unique company-specific and environmental variables on GCC insurers’ efficiency with
a larger and more representative sample.

1.3. Organization of the study

The remaining part of the paper is structured as follows. The second section is devoted to
a literature review concerning the insurer’s efficiency and hypothesis development. The third
section presents the methodology, data, and variables. The fourth section details the empirical
findings. The fifth section deals with discussions and conclusion, and, finally, the sixth section
highlights the implications and limitations of the study.

2. Literature review and hypothesis development

There is an extent of literature on the efficiency of financial institutions; the banking sector’s
efficiency has been the most researched area. Next to banking efficiency, efficiency and productivity
measurement of insurers have also gained the researchers’ attention. It has been observed that
most of the studies are focused on the developed market of insurance in the USA and Europe
(Gharaei et al., 2019; Weiss, 1991; Donni and Fecher, 1997; Cummins and Weiss, 2000; Cummins and
Rubio-Misas, 2006; Fenn et al., 2008; Luhnen, 2009; Kasman & Turgutlu, 2009; Vencappa et al., 2003;
Biener et al., 2016; Cummins et al., 2017; Eling & Jia, 2018). Few studies are from emerging markets
like Asia (Boonyasai et al., 2002; Tone and Sahoo, 2005; Hao & Chou, 2005; Wanke & Barros, 2016).
Very few studies are from underdeveloped markets like Africa and the GCC region (like Barros &
Wanke, 2014; Barros et al., 2014; Al-Amri et al., 2012; Al-Amri, 2015; A. L. Alhassan et al., 2015).

The efficiency-based studies on insurance companies can be categorized into; efficiency mea-
surement to observe the impact of consolidation or mergers in the industry (Gharaei, Hoseini
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Shekarabi et al., 2020; Cummins et al., 1999; Noulas, 2001, 2004; Bikker, 2016) efficiency of insurers
in a specific country and cross-country analysis of efficiency, estimation of efficiency determinants
(Barros et al., 2014, 2010; Biener et al., 2016; Luhnen, 2009; Wanke & Barros, 2016) efficiency and
market structure relationship (Alhassan & Biekpe, 2016; Bikker & Van Leuvensteijn, 2008; Choi &
Weiss, 2005; Cummins et al., 2004; Fenn et al., 2008; Hoseini Shekarabi et al., 2019; A. L. Alhassan
et al, 2015). This paper is focused on measuring the unique environmental variables and firm-
specific variables on the GCC insurers’ technical efficiency. The upcoming section discusses the
hypothesized effect of firm-specific variables and external environmental variables on the insurers’
technical efficiency scores.

Naushad et al. (2020) computed the managerial efficiency of 30 insurance companies listed on
the Saudi stock exchange from 2015 to 2018. They have applied BCC and CCR models of DEA and
revealed that a good number of insurance companies operating in KSA were found to be efficient
on managerial efficiency scale. Ilyas and Rajasekaran (2019) examined the Indian general insur-
ance sector in terms of efficiency, productivity and returns to scale economies. They had employed
DEA bootstrapped regression to estimated bias-corrected efficiency scores and also applied trun-
cated bootstrapped regression to identify the effect of firm-level characteristics on the efficiency of
insurers. Their results revealed that the public insurers were more cost efficient than the private
insurers, size and reinsurance have a statistically significant negative relationship with efficiency.

Eling and Jia (2019) disused about the efficiency and profitability in the global insurance
industry. They had examined the relationship with a global dataset of over 5000 insurance
companies. They have found the significant positive correlation between the efficiency measures
and profitability measures. Also, they identified the nonlinear relationship between efficiency and
profitability and the marginal impact of efficiency on profitability decrease as the insurer’s effi-
ciency was close to the best practice.

Lee et al. (2019) wanted to identify the factors that influence the efficiency level (cost efficiency
and technical efficiency) of the Takaful industry and to examine the effects of Takaful insurance
firm’s specific factors that influence the efficiency of Takaful insurance in Malaysia. Their results
indicated that Takaful operators in general have allocative inefficiency but family Takaful was
more cost efficient than general Takaful.

Benyoussef et al. (2019) measured the relative efficiency of insurance companies in Saudi Arabia
in the year 2014. Taking into account two main approaches of this technique and considering
a sample of 23 insurance companies, the results revealed that insurance companies did not
operate efficiently. Also, Takaful insurance was relatively more efficient than cooperative insurance
companies.

Almulhim and McMillan (2019) examined the performance of Saudi Arabia’s insurance market
using a two-stage data envelopment analysis to assess the efficiency of the two production stages
and accordingly, define the leader stage. Further, it offered key implications for decision makers,
regulators, and managers associated with the insurance industry in Saudi Arabia and other
emerging insurance markets.

Karbhari et al. (2018) examined the relationship between corporate governance attributes and
efficiencies of the global Takaful Insurance operators. They found that CEO/chair duality, board
size, organization age, regulatory jurisdiction and firm size have a positive relationship with
technical efficiency. Also, they reported that non-executive directors, shariah board, product
diversification and institutional ownership improve the scale efficiency of the Takaful industry in
the Middle East North Africa (MENA) and the Southest East Asian (ASEAN) region.

Nourani et al. (2018) measured technical efficiency of insurance companies using dynamic
network DEA for the Malaysian insurance companies. They had employed a dynamic network
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data envelopment analysis for performance evaluation of insurer and ownership structure types,
from the year 2007-2014. They have suggested that the high usage of input quantities and lack of
total investment as key reasons for log efficiency, particularly among the local insures.

Grmanovd and Pukala (2018) discussed the efficiency of insurance companies in the Czech
Republic and Poland markets. They had used descriptive statistics, DEA model and Tobit regression
model. Also, found that 10 insurance companies were efficient on the common Czech-Polish
insurance market. Efficiency scores of Czech insurance companies were greater than the efficiency
scores of Polish insurance companies.

Reyna and Fuentes (2018) Examined the cost-efficiency analysis of the insurance industry in
Mexico. They wanted to do a comprehensive analysis of cost variations in an intertemporal
manner, by breaking them down into the economic sources that produce them, including produc-
tivity. Their results demonstrated that some companies achieved cost reductions from technolo-
gical progress or improvements in efficiency.

2.1. Firm-specific variables

2.1.1. Firm size

The size of the firm or size of the insurance company has been mainly represented by the “log of
the total assets” and has been one of the critical control variables in the efficiency scores or the
profitability regression (Ansah-Adu et al., 2012; Biener & Eling, 2012; Biener et al., 2016; Gardner &
Grace, 19930; Hao & Chou, 2005; Huang & Eling, 2013; Kasman & Turgutlu, 2009). A more
prominent firm may always benefit from economies of scale (Berger et al., 1993), which may
help achieve a lower per-unit production cost. The optimum usage of assets by more significant
firms may lead to an increase in efficiency and an increase in market share. However, challenges in
managing large-scale operations may lead to wastages and increased cost (Fama & Jensen, 1983);
in this scenario, scale diseconomies may reduce efficiency (Halkos & Tzeremes, 2007). Another
view on a positive size-efficiency relationship is that trust is a predominant factor and usually goes
with big firms as the small firms are more susceptible to insolvency (Shujie et al., 2007).

Many authors have established a positive effect of firm size on firm efficiency (see Ansah-Adu
et al,, 2012; Biener & Eling, 2012; Biener et al., 2016; Hao & Chou, 2005; Lundvall & Battese, 2000),
but still, some of them have a contrary view. Gardner and Grace (1993a) believe that when total
assets increase, inefficiency rises; similarly, Diacon, Starkey, O’'Brien et al. (2002a) believe that
a lower scale efficiency can be a feature of small and large firms. There is no conclusive evidence
on the relationship between size and the insurer’s profitability.

H1: Size has a significant relationship with technical efficiency

2.1.2. Solvency

The solvency measure is always an important financial indicator that can directly influence the
cost of capital, risk, and profitability. Stockholder’s Equity to Assets (SEA) ratio has been frequently
used as an indicator of solvency in the second stage of DEA analysis, truncated regression analysis
(Biener & Eling, 2012; Huang & Eling, 2013; Luhnen, 2009). Leverage has always been considered
a double-edged sword, so theoretically, it can have a positive and negative coefficient in efficiency
regression. Insurers with a high insolvency risk are less likely to attract risk-averse policyholders,
resulting in a negative leverage-efficiency relationship (Berger et al., 2000). The findings on
leverage-efficiency connection indicate a positive impact of SEA ratio on the technical and cost-
efficiency scores of the insurers (see Kasman & Turgutlu, 2009; Huang & Eling, 2013; Biener & Eling,
2012; Grmanovd & Pukala, 2018) as a rise in SEA ratio is a reflection of less risk (Fries & Taci, 2005).
The two studies have concluded the significant negative influence of capital structure on cost
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efficiency; Barros et al. (2010) in Greece and Ansah-Adu et al. (2012) in Ghana. Similarly, Cummins
et al. (2010) established a significant negative effect of solvency on technical efficiency (TE), pure
technical efficiency (PTE), and scale efficiency (SE) of insurers in the USA. Following Biener and
Eling (2012) and Huang and Eling (2013), we expect a positive impact of solvency on efficiency.

H2: Solvency has a significant positive relationship with technical efficiency

2.1.3. Reinsurance activities

All the insurers worldwide are opting for reinsurance activities; the percentage of business rein-
sured depends typically upon the insurer’s risk-taking capacity and the risk involved in the new
business. Reinsurance transactions provide a buffer and enhancement in the ceding company
(Choi & Weiss, 2005) and reduce the risk of insolvency for small insurers (Kader et al., 2010). The
percentage of the total written premium ceded to the reinsurers will affect the ceding company’s
likelihood and income. The reinsurance-efficiency relationship depends upon the trade-off
between the risk diversification in the policy pool and the previous income to reinsurers. The sign
of the reinsurance coefficient can be positive or negative.

Cummins et al. (2010) used the “percentage of premiums reinsured” as one of the US
insurance industry’s control variables. They regressed the TE, PTE, and SE for life-health insurers
and property-liability insurers separately. In both cases, reinsurance was inversely related to all
three types of efficiency scores. This negative relationship may be due to the sharing of profit with
the reinsurers. However, in the study done by M. M. Jaloudi (2019), it was concluded that reinsur-
ance is insignificant to insurers’ efficiency. We expect a negative relationship for reinsurance like
Cummins et al. (2010) and (Ilyas & Rajasekaran, 2019)

H3: Reinsurance activities has a significant negative relationship with technical efficiency

2.1.4. Age of the company

The company’s age is the number of years of its establishment; some authors have also considered
age as one of its determinants of efficiency and performance. In their study on Taiwanese banks,
(Chiu and Chen (2009) argued that the number of established years would directly correlate with
firm efficiency due to customers’ higher confidence in older banks. A similar argument in the
insurance sector companies has also been proposed (Arrow, 1962; Jovanovic, 1982). The trust of
the insurance companies is one of the critical factors behind policy purchases, and that is devel-
oped by building a long-term relationship with customers (Alhassan & Biekpe, 2016). In the
literature, the age-efficiency relationship has been confirmed to be positive and negative
(Lundvall & Battese, 2000). Biener et al. (2016) regressed the technical, revenue, cost efficiency
of life, property & causality (p/c), and reinsurance sectors for Swiss insurance companies. They
found mixed results for the age-efficiency relationship in the companies. There was a significant
positive relationship between p/c insurance and a negative correlation between reinsurance and
life insurance companies. Recent studies by (Alhassan & Biekpe, 2016) have confirmed a negative
connection, while Barros et al. (2014) have established a positive age-efficiency relationship.

H4: The age of the company has a significant relationship with technical efficiency
2.2. External environmental variables
2.2.1. Insurance development indicators

Environmental variables are out of the manager’s control, but they play a crucial role in business
operations and firm performance. In the insurance sector, insurance density and insurance
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penetration are the two well-known development indicators that exist. Penetration rate and
insurance density can be considered environmental variables for an insurance company (Shieh
et al., 2020; (Copeland & Cabanda, 2018). An increase in insurance penetration may increase moral
hazard and resource scarcity. Studies like (Biener & Eling, 2012; Cummins et al., 2017; Shieh et al.,
2020) have shown insurance density and penetration as the significant efficiency determinants of
insurers. Following the results of Biener and Eling (2012), we are expecting a positive relationship
for insurance density and unfavorable for insurance penetration.

H5 a: Insurance density has a significant positive relationship with technical efficiency
H5 b: Insurance penetration has a significant negative relationship with technical efficiency

2.2.2. Market concentration

The changes in insurer’s efficiency are reflected in the level of market competition, and “increased
competition would force insurance firms to drive up their efficiency” (Cummins et al., 2017). In
a competitive market, efficient firms have the upper hand in business performance, which helps
achieve a more significant market share (Cummins et al,, 2017); therefore, efficiency is also
considered an indirect measure of competition. The higher market concentration or market
power means lesser competition in the market. Concentration ratios have been commonly used
in the banking and insurance industry to measure competition and market power (Berger and
Hannan, 1989; Bajtelsmit and Bouzouita, 1998; Bikker & Van Leuvensteijn, 2008; Fenn et al.,, 2008;
A. L. Alhassan et al., 2015). Herfindahl-Hirschman Index (HHI) is considered a superior measure for
market concentration (Stigler, 1964). The HHI as a concentration measure has been accepted by
(Choi & Weiss, 2005; Hay and Liu, 1997; Kasman & Turgutlu, 2009; A. L. Alhassan et al.,, 2015;
Bikker, 2016; Biener et al., 2016).

The quiet-life (QL) hypothesis (Hicks, 1935) defines the relationship between market concentra-
tion and firm efficiency. The QL hypothesis suggests that management of the firms with higher
market power enjoys the quiet life or, in other words, they work in a more relaxed environment.
This comfortable situation may sometimes allow the existence of inefficient managers in the
system or, in other cases, the policies preferring growth rate over profit-making and employee
retention with higher salaries (Berger and Hannan, 1998); all these reasons lead to the reduction of
efficiency in the organization. Therefore, the QL hypothesis supports the negative relationship
between market concentration and firm profitability. One of the pioneering works on the effect
of market power on insurers’ efficiency was Hao and Chou (2005), where authors established the
negative and significant impacts of the game on Taiwanese life insurers and supported the QL
hypothesis.

Similarly, in banking, Nguyen and Stewart (2013) also supported the QL hypothesis by using
concentration ratios based on bank loans. Alshammari et al. (2019) also tested the QL hypothesis
by showing a positive relationship between HHI and GCC insurers’ inefficiency scores. Thus,
following the work of (Hao & Chou, 2005; Alshammari et al.,, 2019; Mandal & Ghosh Dastidar,
2014), we expect a significant negative relationship between market concentration and efficiency.

H6: Concentration has a significant negative impact on technical efficiency

2.2.3. Regulatory environment

The banking and financial industry always has regulators. The degree of freedom and liberty for
financial institutions depends on these regulators’ rules and regulations worldwide. The country’s
regulatory environment can affect competition in the market and mainly access to foreign players.
The Heritage Financial Freedom Index (FFI) has been selected as a proxy for the regulatory
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environment, which captures the country’s financial freedom (see Heritage Foundation, 2020). The
value of FFI ranges from 0 to 100, with 100 means negligible government interference, 50 means
considerable government interference, and 20 indicates substantial government interference, and
so on. The FFI index’s value captures the extent of direct and indirect government interference in
banking and financial services and openness to foreign firms (Chortareas et al., 2013). FFI is an
indicator of the extent of government regulation of financial services, banking, insurers, and capital
markets (Gaganis et al., 2013; Huang & Eling, 2013). FFI has been used as a proxy of insurance
regulations in studies like (Huang & Eling, 2013; Park et al., 2002; Trinh et al., 2015), and it has been
used as a predictor of insurer’s efficiency in (Gaganis et al., 2013; Lin et al., 2016). In Gaganis et al.
(2013), the FFI was negatively significant on cost inefficiency. In Lin et al. (2016), there was
a mixed relationship with cost efficiency; before the financial crisis, there was a positive relation-
ship, and after the problem, negative. FFI has also been used to determine insurance companies’
financial soundness in Pasiouras and Gaganis (2013). Even in the banking sector study (Chortareas
et al,, 2013), the results were similar, a positive relationship between FFI and bank efficiency and
bank performance. Therefore, based on previous studies (Chortareas et al., 2013; Gaganis et al.,,
2013; Karbhari et al., 2018; Lin et al., 2016), we expect a positive relationship for FFI.

H7: Financial freedom has a significant positive impact on technical efficiency

2.2.4. Macroeconomic environment

The macroeconomic environment of a country is always one of the key determinants for the
profitability and growth of industries. The demand for bank loans and general insurance coverage
should increase with the increase in economic activities. Similarly, an increase in economic
activities means an increase in per capita income, growing savings, and life insurance purchases
(Beck & Webb, 2003; Esho et al., 2004). Following the same justification, many previous studies
have measured the effect of GDP and other macroeconomic variables on insurance firms’ profit-
ability and efficiency (Dorofti & Jakubik, 2015; Ismail et al., 2018). Hasan et al. (2018) studied the
effect of macroeconomic variables, including the “GDP growth rate” on 32 public insurance
companies’ performance throughout 2009-2015. In his findings, he suggested that GDP growth
was insignificant on the firm performance. In one of the studies, Al-Amri et al. (2012) stated that
the GDP’s rapid growth rate had enhanced GCC countries’ insurance industry growth. Therefore,
following the theory and studies (Beck & Webb, 2003; Esho et al., 2004), we expect a positive GDP
relationship.

H8: GDP has a significant positive impact on technical efficiency

2.3. Research gap of the study

The paper will make three main contributions to the literature. To the best of our knowledge, this
will be the first study on an extensive data set, including conventional insurers operating across
GCC countries. The previous efficiency-based studies in the GCC region are primarily done for
Takaful insurance (Almulhim & McMillan, 2019; Benyoussef et al., 2019), and most of them covered
only Saudi Arabia and UAE insurers. This study is based on 60 insurers listed on the stock
exchanges of six GCC countries. Second, this will be the first empirical evidence on the GCC
insurers, which measures the impact of company-specific variables and unique environmental
variables separately on the two components of technical efficiency using Tobit regression. The
effect of the reinsurance variable has not been studied so far in GCC. The GCC market shows more
dependence on reinsurance (42.4% of the total premium received was ceded to reinsurers com-
pared to the global average of 5% in 2018) than the rest of the world. This fact has motivated us to
investigate the effect of reinsurance activities on GCC insurers’ efficiency scores. Thirdly, studying
the impact of market regulations on GCC insurers’ efficiency scores also seems justified as, except
for the UAE and Qatar, the rest of the GCC countries have lesser economic freedom, especially
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Saudi Arabia. There is a clear gap in the existing literature; none of the previous studies have
captured the effect of regulations and reinsurance on GCC insurers’ efficiency. Lastly, this study is
also testing a quite-life hypothesis on technical efficiency scores. It is very comprehensive in terms
of different techniques used like benchmarking, peer-count, and productivity index analysis to get
the most recent and more in-depth insights about the GCC region’s insurers. Thus, the current
paper will enrich the literature with its findings on the underdeveloped insurance market, having
a lot of growth potential.

3. Research methodology and approach

The present analysis considered the Insurance companies operating in six Gulf countries, namely
Saudi Arabia, UAE, Qatar, Kuwait, Bahrain, and Oman, listed on nationalized Stock Exchange. The
sector comprises 60 companies emphasizing insurance activities. We have included 26 companies
listed in Saudi Stock Exchange “Tadawul,” 17 companies listed in Abu Dhabi Securities Exchange
from the UAE, 3 companies from the Qatar Stock Exchange, 4 companies from the Kuwait Stock
Exchange, 3 companies from the Bahrain Stock Exchange, and 7 companies from Muscat Securities
Market, Oman. The reinsurance companies, takaful insurance companies, and the companies with
missing data were excluded from the sample.

In GCC countries, before 2016, most of the health expenditure was borne by the GCC govern-
ments. Against the backdrop of low oil prices, all the GCC states changed the law. A mandatory
health insurance regime was implemented in 2016, where everyone, including expatriates, must
get private health insurance from his employer. Health insurance is one of the significant premium
contributors in the insurance business of GCC. To keep uniformity in the data, a time before 2016 is
not considered in the sample data. Thus, the data used in the study is from 2016 to 2019.

In the current study, the DEA technique has been used to measure GCC insurers’ technical
efficiency. DEA is the best technique used for measuring performance for service or manufacturing
sectors in recent years. Initially, DEA was developed by Farrell (1957)! and was extended by
Charnes et al. (1978)% and Banker et al. (1984),> the CCR (Charnes, Cooper, and Rhodes) model,
and the BCC (Banker, Charnes, and Cooper) model.

4. Approach

4.1. Data Development Analysis (DEA)
The input-oriented BCC model can be stated as:

m s
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where S; is slack in the ith input of the target unit, S;"is slack in the rth output of the target firm,
Ajare non-negative dual variables, ¢ is the simultaneous adjustment applied to all outputs of the
target unit, which leads to a radial movement towards the envelopment surface. The BCC model is
the dual of the CCR model along with an added convexity constraint of

4.2. First stage analysis

The input-oriented CCR (constant returns to scale) and the BCC models (variable returns to scale)
have been used initially to get overall technical scores (OTE) and pure technical efficiencies (PTE) of
GCC insurers from 2016 to 2019. Later, scale efficiency (SE) scores were calculated by the TE scores
with PTE scores so that companies can even identify their scale or size, whether it must be
increased, decreased, or remains constant. After getting the relative efficiency scores, the bench-
marking technique was applied, which provides the insurers with a clear picture of what they need
to do to function efficiently and utilize their resources judiciously and efficiently. A peer count
summary has also been used in this study to set efficient firms as references for inefficient firms.
The summary of peers presents the value and the connection of the organizations that are to be
adopted. Therefore, the percentage variation indicates the peer weights to embrace the reference
organization’s trend to becoming efficient. The peer count shows the number of times an efficient
organization acts as a reference for inefficient organizations. In previous studies, inputs such as
capital and gross premiums represent the resources used to produce the insurance’s output (Allen
& Berger, 1992; Reyna & Fuentes, 2018). Also, claims and investment income have been used as an
output by some other authors like Duan et al. (2018), Diacon, Starkey, O’Brien et al. (2002a), A.s.
(1999), Gardner and Grace (1993a), and Fukuyama (1997). The following input variables, namely,
total operating expenses, debt and owner’s equity, and full technical provisions and Outputs
variables like net earned premiums and investments income have also been used in efficiency
measurement with DEA by the following authors in their research (Gharaei et al., 2019; Yang, 2006;
A. L. Alhassan et al,, 2015; M. M. Jaloudi, 2019; Hannah & Yeung, 1998a).

In this study, input orientation has been used to control the cost elements, that is, labor,
materials, and other service sectors’ expenses. Also, organizations are more concerned about
minimizing the input costs to achieve the standard outputs. Concerning the existing literature
and estimating the companies’ technical efficiency scores, the two output variables, namely
investment income and net premium earned, and three input variables, general and administrative
expenses, gross claim paid, and total assets, have been considered. As per the rule of thumb
exhibits in the DEA, this dataset validates the direction two times of several inputs and outputs.

The results of descriptive statistics of the input and output variables are shown in Table Ia.

Table Ia. Descriptive statistics of the variables (in millions USD)

Gen and Admin | Gross Claim Total Assets Investment Net Premium
Exp Paid Income Earned
Max 42,595,804 129,719,353 538,576,275 13,289,742 207,483,529
Min 793.89 52,247.00 50,507.00 1768 105,735
Average 5,440,720.10 15,511,626.10 88,688,136.50 2,417,041.40 25,055,467.70
SD 12,850,900 38,301,979.10 179,447,732 ‘ 4,208,107.50 61,443,658.40
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Table Ib. List of independent variables in the Tobit regression

Environmental

Description/

Source

Expected Relation

Actual Relation

Variables Measure with efficiency with efficiency
PPP GDP “PPP GDP is gross WDI database + +
domestic product
converted to
international dollars
using purchasing
power parity rates.”
Insurance Insurance premium | Swiss Re - -
penetration to GDP
Insurance density Per capita insurance | Swiss Re + +
premium
Herfindahl- Sum of the square | Annual Report and | - -
Hirschmann Index | of individual authors calculation
(HHI) insurer’s direct
gross premium to
the total direct
gross premium of
the insurance
sector
Financial Freedom | “Indicator of the Heritage + +

extent of Foundation, 2019
government
regulation of

financial services.”

Index

Company-specific | Description/ Source Expected Relation | Actual Relation
variables Measure with efficiency with efficiency
Firm Size log of the total Annual Report * +

assets
Solvency Stockholder’s Equity | Annual Report + +

to Total Assets

Reinsurance Percentage of the Annual Report - -

activities total written

premium ceded to

the reinsurers
Age of the Number of years Annual Report + Not significant
company from the year of

establishment

4.3. Second stage analysis
Lastly, as a stage two analysis, the TE, PTE, and SE scores are regressed using the Tobit regression
method with selected company-specific and environmental variables. Table Ib displays the inde-
pendent variables’ list with a description of variables and their expected and actual relationship
with efficiency scores followed by the following author in their research (Gharaei, Karimi et al.,
2020; (Nourani et al., 2018).

5. Analysis and findings

5.1. Overall and pure technical efficiency

Table 2 described the input-oriented OTE and PTE scores for all 60 insurers from 2016 to 2019.
Based on CCR input-oriented model for the year 2016, only six insurers, namely A2, A6, A12, A22,
A27, and A43, were found efficient with a score of 1 out of 60 units; it is astonishing and exciting to
know that only 10 percent units were found efficient. In 2017, seven insurers, namely A2, A11, A12,
A13, A25, A27, and A43, were found efficient with a score of 1. In 2018, seven insurers, namely A5,
Al11, A12, A13, A19, A43, and A47, were found efficient with the score of 1, and in 2019, ten
insurers, namely A5, A6, A11, A12, Al4, A25, A29, A33, A41, and A43 were found efficient with the
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Table 2. Summary of efficiency scores from input-oriented model

S.NO Insurers Overall Technical Efficiency Scores Pure Technical Efficiency Scores
2016 2017 2018 2019 2016 2017 2018 2019
1 Al Alamiya for Cooperative Insurance Co (A1) 0.409 0.662 0.954 0.912 0.618 0.906 1.00 1.00
2 Al Sagr Cooperative Insurance Co (A2) 1.00 1.00 0.743 0.936 1.00 1.00 0.768 0.997
3 Al-Etihad Cooperative Insurance Co (A3) 0.829 0.912 0.981 0.970 1.00 0.938 1.00 1.00
4 Alinma Tokio Marine Co (A4) 0.219 0.320 0.440 0.732 0.334 0.381 0.489 0.767
5 Allianz Saudi Fransi Cooperative Ins Co (A5) 0.542 0.732 1.00 1.00 0.935 0.781 1.00 1.00
6 Allied Cooperative Insurance Group (A6) 1.00 0.939 0.847 1.00 1.00 1.00 1.00 1.00
7 Al-Rajhi Company for Coop Insurance (A7) 0.579 0.623 0.745 0.803 0.581 0.630 0.751 0.803
8 Amana Cooperative Insurance Co (A8) 0.686 0.800 0.276 0.620 0.717 1.00 1.0 1.00
9 Arabia Insurance Cooperative Co (A9) 0.621 0.679 0.671 0.731 0.759 0.964 0.812 1.00
10 Arabian Shield Cooperative Insurance Co (A10) 0.551 0.710 0.799 0.863 0.849 0.793 0.806 0.908
11 Axa Cooperative Insurance Co (A11) 0.864 1.00 1.00 1.00 0.885 1.00 1.00 1.00
12 Bupa Arabia for Cooperative Insurance Co (A12) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
13 Buruj Cooperative Insurance Co (A13) 0.875 1.00 1.00 0.947 0.886 1.00 1.00 0.989
14 Chubb Arabia Cooperative Insurance Co (A14) 0.613 0.444 0.627 1.00 0.689 0.644 0.759 1.00
15 Gulf General Cooperative Insurance Co (A15) 0.486 0.460 0.466 0.578 0.542 0.558 1.00 0.768
16 Gulf Union Cooperative Insurance Co (A16) 0.385 0.573 0.700 0.639 0.443 0.773 0.747 0.852
17 Malath Cooperative Insurance Co (A17) 0.902 0.697 0.678 0.764 0.903 0.730 0.751 0.764
18 Metlife AIG ANB Cooperative Insurance Co (A18) 0.506 0.659 0.721 0.660 0.874 1.00 0.937 1.00
19 Salama Cooperative Insurance Co (A19) 0.900 0.954 1.00 0.802 0.931 0.994 1.00 0.893
20 Saudi Arabian Cooperative Insurance Co (A20) 0.885 0.755 0.798 0.925 0.887 0.774 0.895 0.977
21 Saudi Enaya Cooperative Insurance Co (A21) 0.604 0.541 0.915 0.719 1.00 0.794 0.994 0.866
22 Saudi Indian Company for Coop Insurance (A22) 1.00 0.768 0.849 0.715 1.00 0.925 1.00 1.00
23 The Company for Cooperative Insurance (A23) 0.739 0.802 0.766 0.717 0.821 0.946 0.832 0.722
24 United Cooperative Assurance Co (A24) 0.742 0.640 0.350 0.376 0.743 0.751 0.587 0.597
25 Walaa Cooperative Insurance Co (A25) 0.902 1.00 0.948 1.00 1.00 1.00 1.00 1.00
26 Wataniya Insurance Co (A26) 0.536 0.564 0.668 0.814 0.547 0.608 0.687 0.831
27 Al Sagr National Insurance Co (A27) 1.00 1.00 0.415 0.487 1.00 1.00 0.777 0.862
28 Arig (UAE) (A28) 0.792 0.762 0.766 0.741 0.827 0.842 0.801 0.784
29 Dubai Insurance (A29) 0.245 0.120 0.211 1.00 0.304 0.203 0.239 1.00
30 United Fidelity Insurance Co (A30) 0.389 0.463 0.393 0.510 0.549 0.555 0.646 0.604
31 Union Insurance Co (A31) 0.434 0.426 0.547 0.636 0.435 0.443 0.55 0.644
32 Emirates Insurance Co (A32) 0.539 0.572 0.527 0.693 0.539 0.579 0.528 0.709
33 Sharjah Insurance Co (A33) 0.223 0.267 0.567 1.00 0.418 0.785 0.881 1.00
34 Rak Insurance Co (A34) 0.499 0.508 0.648 0.611 1.00 1.00 1.00 1.00
35 Insurance House (A35) 0.657 0.688 0.871 0.843 1.00 1.00 1.00 1.00
36 Axa Green Crescent Insurance (A36) 0.341 0.394 0.866 0.929 0.644 0.750 1.00 1.00
37 Al Dhafra Insurance Co (A37) 0.530 0.310 0.280 0.343 1.00 0.922 0.701 0.398
38 Al Wathba National Insurance Co (A38) 0.384 0.332 0.488 0.657 0.403 0.375 0.528 0.667
39 Al-Ain Alahlia Insurance Co (A39) 0.356 0.430 0.198 0.128 0.386 0.454 0.199 0.129
40 Al Buhaira National Insurance (A40) 0.343 0.333 0.444 0.434 1.00 1.00. 100 0.933
41 Al Fujairah National Insurance (A41) 0.719 0.711 0.957 1.00 1.00 1.00 1.00 1.00
42 Orient Insurance (A42) 0.425 0.302 0.252 0.36 0.425 0.321 0.259 0.361
43 Abu Dhabi National Insurance Co (A43) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
44 Qatar Insurance Co (A44) 0.341 0.219 0.349 0.284 0.406 0.266 0.372 0.304
(Continued)
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45 Doha Insurance (A45) 0.549 0.534 0.751 0.700 1.00 1.00 1.00 1.00
46 Qatar General Insurance & Reinsurance (A46) 0.341 0.219 0.349 0.284 0.406 0.266 0.372 0.304
47 Kuwait Insurance Company (A47) 0.754 0.886 1.00 0.955 0.903 0.962 1.00 1.00
48 Gulf Insurance Group (A48) 0.654 0.683 0.717 0.845 0.951 0.978 0.855 1.00
49 Al Ahleia Insurance Co (A49) 0.728 0.759 0.109 0.838 0.934 1.00 0.375 1.00
50 Warba Insurance Co (A50) 0.652 0.708 0.916 0.775 0.969 0.846 0.936 0.882
51 Bahrain Kuwait Insurance Co (A51) 0.301 0.329 0.290 0.301 1.00 1.00 0.662 0.588
52 Bahrain National Holding Co (A52) 0.366 0.373 0.417 0.495 1.00 1.00 1.00 1.00
53 Arab Insurance Group (A53) 0.540 0.493 0.621 0.715 0.581 0.547 0.642 0.718
54 Dhofar Insurance Co (A54) 0.388 0.366 0.416 0.262 0.551 0.563 0.503 0.325
55 Muscat Insurance Co (A55) 0.114 0.416 0.399 0.358 0.114 0.510 0.414 0.377
56 National Life & General Ins (A56) 0.604 0.504 0.589 0.619 1.00 1.00 1.00 1.00
57 Oman United Insurance (A57) 0.521 0.536 0.53 0.628 0.773 0.792 0.669 0.689
58 Vision Insurance (A58) 0.386 0.314 0.368 0.340 0.46 0.392 0.394 0.354
59 Al Ahlia Insurance Co (A59) 0.596 0.815 0.948 0.724 0.804 1 0.987 0.731
60 Oman Qatar Insurance (A60) 0.581 0.46 0.429 0.277 0.720 0.618 0.516 0.315

Yearly Average Scores 0.594 0.608 0.643 0.699 0.757 0.781 0.777 0.807

Source: Authors’ Estimation

score of 1, it shows the highest number of efficient insurers from last 4 years. However, only two
insurers, namely A12 and A43, have been found efficient consistently during the sample period.

Based on BCC input-oriented model for 2016, 18 insurers were found efficient with a score of 1
out of 60 units; 30% of insurers were found efficient. In 2017, 20 insurers were found efficient, with
a score of 1. In 2018, 22 insurers were found efficient with a score of 1, and in 2019, 24 insurers
were found efficient with a score of 1; it shows the highest number of efficient insurers from the
last four years. Under the BCC model, more insurers have been found efficient because of their
unique properties and assumption (variable return to scale). However, 10 insurers out of 60,
namely A6, A12, A25, A34, A35, A41, A43, A29, A52, and A56, have been found efficient consis-
tently during the sample period from 2016 to 2019.

5.2. Scale efficiency

The SE scores are displayed in Table 3, computed by TE scores’ division by the PTE scores.
According to the reported results, 9 out of 60 companies are scale efficient in the year 2016.
Seven companies were scaling efficiently in 2017, and seven companies were range efficient in
2018. Twelve companies maintained their scale efficiency in 2019, which is the most efficient year
based on their scale efficiency score. However, only two companies, namely A12 and A43, were
found to be scale efficient, consistently for the 4 years starting from 2016 to 2019.

The companies operating for more profits to scale, decreasing returns to scale, demonstrate that
companies should reduce their scale and consistent performance to scale describes that there is
no change is required to operate their business. Based on Table 3, from 2016 to 2019, we can
conclude that the following companies need to increase their size in the form of revenue, income,
or market share to become efficient as compared to other companies, namely A1, A3, A4, A8, A9,
A10, A15, A16, A17, A18, A20, and A21.

The companies A24, A27, A30, A33, A34, A35, A37, A40, A41, A48, A49, A50, A54, A55, A56, A57,
A58, A59, and A60 have been found decreasing return to scale from 2016 to 2019. A12 and A43
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Table 3. Scale efficiency scores and returns to scale

Scale 2016 2017 2018 2019 2016 2017 2018 2019
Efficiency
TE/PTE Score Score Score Score Variable return to scale
Al 0.661 0.731 0.954 0.912 irs irs irs irs
A2 1.000 1.000 0.967 0.938 con con irs irs
A3 0.829 0.972 0.981 0.970 irs irs irs irs
AL 0.655 0.840 0.899 0.954 irs irs irs irs
A5 0.579 0.937 1.000 1.000 irs irs con con
A6 1.000 0.939 0.847 1.000 con irs irs con
A7 0.998 0.989 0.992 1.000 irs irs irs con
A8 0.956 0.800 0.276 0.620 irs irs irs irs
A9 0.818 0.704 0.826 0.731 irs irs irs irs
A10 0.648 0.895 0.991 0.950 irs irs irs irs
All 0.976 1.000 1.000 1.000 irs con con con
A12 1.000 1.000 1.000 1.000 con con con con
A13 0.987 1.000 1.000 0.957 irs con con irs
Al4 0.889 0.689 0.826 1.000 irs irs irs con
A15 0.896 0.824 0.466 0.752 irs irs irs irs
Al6 0.869 0.741 0.937 0.750 irs irs irs irs
Al7 0.998 0.955 0.902 1.000 irs irs irs irs
A18 0.578 0.659 0.769 0.660 irs irs irs irs
A19 0.966 0.960 1.000 0.898 irs irs con irs
A20 0.997 0.975 0.891 0.946 irs irs irs irs
A21 0.604 0.681 0.920 0.830 irs irs irs irs
A22 1.000 0.830 0.849 0.715 con irs irs irs
A23 0.900 0.848 0.920 0.993 drs drs drs drs
A24 0.998 0.852 0.596 0.629 irs irs irs irs
A25 0.902 1.000 0.948 1.000 irs con drs con
A26 0.979 0.928 0.972 0.979 irs irs irs irs
A27 1.000 1.000 0.534 0.564 con con drs drs
A28 0.957 0.905 0.956 0.945 irs irs irs drs
A29 0.805 0.591 0.882 1.000 irs irs irs con
A30 0.708 0.834 0.608 0.844 drs drs drs drs
A31 0.997 0.962 0.994 0.987 irs irs irs irs
A32 1.000 0.988 0.998 0.977 irs irs con drs
A33 0.533 0.340 0.643 1.00 drs drs drs con
A34 0.499 0.508 0.648 0.611 drs drs drs drs
A35 0.657 0.688 0.871 0.843 drs drs drs drs
A36 0.529 0.525 0.866 0.929 irs irs irs irs
A37 0.530 0.336 0.399 0.861 drs drs drs drs
A38 0.952 0.885 0.924 0.985 irs irs irs drs
A39 0.922 0.947 0.994 0.992 irs irs irs irs
A40 0.343 0.333 0.444 0.465 drs drs drs drs
A4l 0.719 0.711 0.957 1.000 drs drs drs con
AL2 1.000 0.941 0.972 0.997 con drs drs con
A43 1.000 1.000 1.000 1.000 con con con con
(Continued)
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Scale 2016 2017 2018 2019 2016 2017 2018 2019
Efficiency

ALl 0.839 0.823 0.9381 0.934 irs irs irs irs
A45 0.549 0.534 0.751 0.700 drs drs drs drs
A46 0.839 0.823 0.938 0.934 irs irs irs irs
A47 0.834 0.921 1.00 0.955 drs drs con drs
A48 0.687 0.698 0.838 0.845 drs drs drs drs
A49 0.779 0.759 0.290 0.838 drs drs drs drs
A50 0.672 0.837 0.978 0.878 drs drs drs drs
A51 0.301 0.329 0.438 0.5119 irs irs irs irs
A52 0.366 0.373 0.417 0.495 irs irs irs irs
A53 0.929 0.901 0.967 0.995 irs irs irs irs
A54 0.704 0.650 0.827 0.806 drs drs drs drs
A55 1.000 0.816 0.963 0.949 con drs drs drs
A56 0.604 0.504 0.589 0.619 drs drs drs drs
A57 0.673 0.677 0.792 0.911 drs drs drs drs
A58 0.839 0.801 0.934 0.960 drs drs drs drs
A59 0.741 0.815 0.960 0.990 drs drs drs drs
A60 0.806 0.744 0.831 0.879 drs drs drs drs

Source: Authors’ Estimation

have produced constant returns to scale, so they do not need to enlarge their operation or size.
With the current flow of revenue, they can achieve the efficiency level.

Further, the average PTE and SE scores were calculated for each year during the sample period,
2016-2019. They compounded annual growth rate (CAGR) calculation on PTE’s average score, and
SE shows an increasing trend for efficiencies. The CAGR for PTE from 2016 to 2019 is 2.13%, and
the CAGR for SE is 2.96%, an overall increasing trend for all the GCC insurers.

5.3. Benchmarking

After running DEA, 51 inefficient firms need to be benchmarked to know the most appropriate
input to be used by them. Only nine relatively efficient firms, namely A5, A6, A11, A12, Al4, A25,
A29, A33, A41, A43, do not need to minimize their inputs. They are efficiently using these inputs
against revenue and investment.

From the technical efficiency scores, the following companies need to minimize their inputs from
1% to 10%: Al, A2, A3, A13, A20, A36, and A47; between 0% and 20%: A7, A10, A19, A26, A35,
A48, and A49; between 0% and 30%: A4, A9, A17, A21, A22, A23, A28, A45, A50, A53, and A59;
between 0% and 40%: A8, A16, A18, A31, A32, A34, A38, A56, and A57; between 0% and 50%:
A15, A27, A30. However, we can also identify that companies recorded the most inefficient and
need more than 50% to minimize their inputs to become efficient, namely A24, A37, A39, A40,
A42, Ab44, A46, A51, A54, A55, A58, A60, infers that the company is producing 50% less than the
efficient production level.

For all the inefficient insurers, the actual general and administrative (G&A) expenses are more
than the projected G&A expenses. Based on the comparison, we can say that Kuwait and Saudi
Arabia insurers are doing better in managing G&A expenses as the gap between actual and
projected costs is more diminutive. In Kuwait, only one (A50) out of four insurers are suggested
to cut down their G&A expenses by 50% or more to become efficient. Among Saudi Arabian
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insurers, only six (A7, A19, A21, A23, A24, and A26) out of 26 insurers are suggested to cut down
their G&A expenses by 50% or more efficiently. The insurers in Qatar are the worst in managing
G&A expenses as 3 out of 3 companies are suggested to cut down their G&A costs by 70% or more
to become efficient, followed by Omani insurers as five (A54, A55, A56, A58 & A60) out of seven
insurers are suggested to cut down their G&A expenses by 50% or more to become efficient. In the
UAE, nine (A27, A30, A35, A36, A37, A38, A39, A40 and A42) out of 17 insurers are suggested to cut
down their G&A expenses by 50% or more to become efficient. A similar observation is visible in
“total assets”; Kuwait and Saudi Arabian insurers are relatively better in asset management than
the UAE, Oman, Bahrain, and Qatar.

5.4. Peer count summary

We further analyzed the peer group activities to identify the best-performing insurance companies
among all 60 GCC insurers for 2019. Efficiency scores are relative scores; a company can be termed
a benchmark company for its group companies if it appears in the peer group (Mostafa, 2019).
Table 4 demonstrates the insurers, score, peer count, and its summary among the peer group.

Based on the peer group activities, only nine companies are on peer count summary with
a reasonably good number of 60 insurance companies for the year 2019. A6 (11 times), A11 (18
times), A12 (4 times), A14 (23 times), A25 (29 times), A29 (03 times), A33 (06 times), A41 (31
times), and A43 (37 times) are found to be highly robust insurance companies with a high peer
count. They can be used as a benchmark for inefficient insurance companies. The remaining
insurance companies, which are not in the “peer count summary,” are the insurers, which cannot
be benchmarked against another insurance company. Either they are providing special services or
operating on a small size or level of business.

Out of a total of nine companies, five are from Saudi Arabia, and four are from the UAE; Abu
Dhabi national insurance company appears highest peer count (37 times), followed by Al Fujairah

Table 4. Peer count summary for the year 2019 by CCR input-oriented method

DMU Peer Count | Summary

Allied Cooperative Insurance Group (A6) 11 “A7, A17, A18, A19, A23, A26, A30, A34, A35,
A39, A57”

Axa Cooperative Insurance Co. (A11) 18 “A3, A4, A9, A10, A13, A15, A16, A17, A18, A20,
A27, A30, A31, A39, A42, A51, A55, A59”

Bupa Arabia for Cooperative Insurance 04 A7, A19, A21, A22

(A12)

Chubb Arabia Cooperative Insurance Co. 23 “A1, A2, A8, A24, A28, A32, A36, A37, A38, A4Q,

(A14) ALl A4S, AL6, ALT, A48, ALY, AS0, A52, A53,
A54, A56, A58, A60”

Walaa Cooperative Insurance Co. (A25) 29 “A1, A2, A3, A4, A8, A9, A10, A13, A15, A16,

A20, A24, A27, A28, A31, A32, A37, A4O, AL2,
A48, A49, A51, A52, A53, A55, A56, A58, A5,

A60”
Dubai Insurance (A29) 03 A3, A10, A13
Sharjah Insurance Company (A33) 06 A38, AhL, A4S, AL6, A47, A50
Al Fujairah National Insurance (A41) 31 “A4, A15, A16, A17, A18, A23, A26, A27, A28,

A31, A32, A34, A35, A36, A37, A39, A4O, A42,
A48, A49, A51, A52, A53, A54, A55 A56, A57,
A58, A59, AGO”

Abu Dhabi National Insurance Co. (A43) 37 “A1, A2, A4, A7, A8, A15, A16, A19, A21, A22,
A24, A28, A30, A32, A34, A35, A36, A37, A39,
ALO, A43, Abh A4S, ALE, ALT, A48, ALY, A5T,
A52, A53, A54, A55, A56, A57, A58, A59, A60”

Source: Authors’ Estimation
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Table 5. Malmquist index summary of annual means from 2016 to 2019

Year | Technical Efficiency Technology Pure Technical Scale Malmaquist
Change Change Change Efficiency Index
2017 1.018 0.993 1.037 0.981 1.011
2018 1.047 0.933 0.994 1.054 0.977
2019 1.111 0.947 1.034 1.074 1.052
Mean 1.058 0.957 1.022 1.036 1.013

National Insurance (31 times) and Walaa Cooperative Insurance Co. (29 times). We have not found
any insurance company from the remaining four countries which can be benchmarked against
another insurance company.

5.5. Malmquist Productivity Index (MPI)

The Malmaquist Productivity Index (MPI) created in the year 1953 shows the growth of the DMUs by
representing the Total Factor Productivity (TFP). In TFP, both progress and regress of the efficiency
and the frontier technology are assessed under multiple inputs and outputs. MPI gauges the
variation in the productivity of a DMU over a period. It is calculated as a product of two aspects
—~Catch up and Frontier shift. The Catch up (or recovery) denotes the progress that a DMU has
made during a period. If the Catch up is more significant than one, it indicates growth in relative
efficiency from period 1 to 2; otherwise, it shows no change and regress in relative efficiency. The
frontier shift shows the difference in the frontier technology around the DMU from one period to
another. Table 5 displayed the annual means of all the 60 general insurance companies for 2016,
2017, 2018, and 2019 on all five parameters. The results show that productivity was higher in
the year 2019 (1.052 MPI), followed by the year 2017 (1.01 MPI), the year 2018 (0.977 MPI).
However, productivity was lower in the year 2018.

[Note that all Malmquist index averages are geometric means]

Further information on country-wise productivity changes is displayed in Table 6; it seems that
the mean value of technical efficiency change (1.09) for the UAE is the highest among GCC
countries. Insurance companies operating in the UAE are most technically efficient compared to
other GCC insurers. The mean value of technological changes (1.056) for Qatar is highest among
GCGC; Qatar’s insurance companies are the most technologically efficient than other GCC insurers.
However, the mean value of pure technical change for Saudi Arabia (1.04) is the highest, the mean
weight of scale efficiency (1.08), and the Malmquist index (1.06) are the highest for the UAE as
compared to other GCC.

On analyzing at the company level, it is observed that 29 out of 60 firms have not shown any
improvement in their MPI score during the period 2016-2019. A27 has registered the highest
decline in the MPI score (0.685), followed by the A22 (0.713) and A60 (0.735). On the other hand,
A54 (1.735) and A33 (1.577) are the most productive DMUs during the past 4 years, 2016-2019.
UAE insurance firm A33 has registered the highest technical efficiency change, pure technical
change, and scale efficiency change during 2016-2019. However, UAE insurance firm A27 reported
a decline in all the categories. Among Saudi firms, A4 and A5 have registered productivity
improvement during 2016-2019.

5.6. Tobit regression

Probit is used when the dependent variable is binary (true/false one/zero). Tobit is used when the
dependent variable is continuous but bounded/cut off at one end. Tobit is for continuous
y variables but censored. Obit relies on the underlying y being normally distributed and standard
errors being homoscedastic. Also, the Tobit model evolved out of the Probit model, and the limited
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Table 6. Country-wise Malmquist index summary 2016-2019

Year Technical Technological Pure Scale Malmaquist
Efficiency Change Technical Efficiency Index
Change Change Change
2017 1.095 0.996 1.092 1.003 1.091
2018 1.032 1.026 0.995 1.037 1.058
2019 1.064 0.915 1.053 . 1.011 0.974
Mean (Saudi 1.063 0.978 1.046 1.017 1.04
Arabia)
2017 0.934 1.032 1.016 0.92 0.965
2018 1.345 0.778 1.034 1.301 1.047
2019 1.052 1.132 0.998 ‘ 1.053 1.19
Mean (UAE) 1.097 0.969 1.016 1.080 1.063
2017 1.000 1.269 1.000 1.000 1.269
2018 1.000 0.950 1.000 . 1.000 0.950
2019 1.000 0.977 1.000 1.000 0.977
Mean 1.000 1.056 1.000 1.000 1.056
(Qatar)
2017 0.957 1.093 1.000 0.957 1.046
2018 0.981 1.535 0.965 . 1.016 1.505
2019 1.133 0.642 1.095 1.034 0.727
Mean 1.021 1.025 1.019 1.002 1.046
(Kuwait)
2017 1.000 0.903 1.000 1.000 0.903
2018 0.923 1.156 1.000 ' 0.923 1.067
2019 1.083 1.060 1.000 1.083 1.149
Mean 1.000 1.034 1.000 1.000 1.034
(Bharain)
2017 1.015 0.703 0.971 1.046 0.714
2018 1122 0.930 1100 1.019 1.044
2019 1.027 1.152 1.030 0.997 1.183
Mean 1.054 0.910 1.033 1.020 0.959
(Oman)

Source: Authors’ Estimation

and quantal response methods share many properties and characteristics; they are sufficiently
different to make separate treatment more convenient

To examine the hypothesis that insurance company efficiency, the Tobit regression has been
used to identify factors affecting insurance companies’ efficiency in GCC. The DEA model was
selected from balance sheets. Still, the Tobit model variables are independent of this establishing
the separation between efficiency drivers and balance sheet variables that characterize

In the second stage of the analysis for testing the hypothesis regarding the influence of
company-specific variables and environmental variables on the GCC insurers’ technical efficiency,
we have selected Tobit regression (like Diacon, Starkey, O’Brien et al., 2002a). The Tobit regression
has been chosen because the efficiency scores are truncated scores between 0 and 1. With the
help of the Eview-11 edition, the results of Tobit Regression have been reported in this study. The
equations mentioned below represent the six Tobit models used in the study. Equation (1)
represents the Tobit model used for measuring the effect of company-specific variables on the
three efficiency scores: overall technical efficiency (OTE), Pure Technical Efficiency (PTE), and Scale
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Efficiency (SE) for the period 2016 to 2019. Equation (2) represents the second model used to
measure environmental variables’ effect on GCC insurers’ said efficiency scores.

The equation is given below:

Efficiency Score = C (1) + C (2) « Company age + C (3) x Company Size + C (4)
x Solvency + C (5) * Reinsurance ceding + (1)

Efficiency Score = C (1) + C (2) «xGDP + C (3) = Market concentration + C (4)
« Insurance density + C (5) = Insurance Penetration + C (6)
« Financial freedom + (2)

In the second stage (Table 7), we have estimated a Tobit regression with the three efficiency
scores regressed in terms of characteristics of the insurance companies, i.e., company age, company
size, solvency, and reinsurance ceded. Contrary to (Lee et al., 2019) on firm size, in this study, the
pure technical efficiency scores are positively related to company size, while scale efficiency scores
are negatively related. The negative relationship of “company size” with scale efficiency indicates
that more prominent companies have higher scale inefficiency, consistent with Biener et al. (2016),
and Diacon, Starkey, O’Brien et al. (2002a). The solvency ratio (stockholder equity to assets) is
significantly positive for both SE and PTE scores, which means higher solvency leads to favorable
selection and efficiency, results support the previous findings (Biener & Eling, 2012; Huang & Eling,
2013; Kasman & Turgutlu, 2009) but contradict with Cummins et al. (2010). The variable “reinsur-
ance ceded” is negatively related to SE and OTE (like Ilyas & Rajasekaran, 2019) but positively related
to PTE; this partially supports the results of Cummins et al. (2010). The negative relationship of
reinsurance reflects the loss of profit to GCC insurers as they share a significant percentage of
earnings with their reinsurers. The company’s age does not impact the company’s productivity.
Whether it is old or new, it is immaterial for efficiency; this contradicts the findings of Ilyas and
Rajasekaran (2019) on “age of the company” significantly positive with technical efficiency.

Table 8, GDP PPP, HHI, Insurance density, insurance penetration, and financial freedom index have
been used as independent variables against the OTE, PTE, and SE scores of GCC insurance companies.
All the selected environmental variables are having a significant relationship with efficiency scores.
Insurance penetration is significant and negative for all types of efficiency scores and has the highest

Table 7. Tobit regression results with company-specific variables

OTE PTE SE
Variables Coefficient | Prob. | Coefficient | Prob. | Coefficient | Prob.
Constant . 0.9014 ‘ 0.0000 0.0821 0.0000 1.0973 0.0000
Company Age —0.0009 0.3061 0.0009 0.4180 —0.0002 0.7535
Company Size 0.0003 0.9456 0.0055 0.0294* -0.0118 0.0082*
Solvency 0.0311 0.0000* 0.0064 0.0003* 0.0107 0.0410*
Reinsurance Ceding —-0.7052 0.0000* 0.0690 0.0000* -0.2377 0.0000*
Mean dependent var ' 0.634055 0780013 0.821151
S.E. of regression 0.192817 0.215228 0.176295
Sum squared resid 8.551049 10.65433 7.148391
Log-likelihood . 56.70730 30.69169 77.76995
Avg. log likelihood 0.240285 0.130050 0.329534

Source: Authors’ Estimation, *Significance level is 5%.
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impact on efficiency, whereas insurance density is positively related to efficiency scores showing
consistency (Biener & Eling, 2012; Cummins et al., 2017). In this study, FFI has been used as a proxy of
insurance regulations (like Huang & Eling, 2013; Park et al., 2002; Trinh et al., 2015); FFI is positively
significant for OTE and PTE while negative for SE score. The results on FFI justify the importance of
financial freedom for insurers in GCC countries, and they support the previous studies (like Chortareas
et al.,, 2013; Gaganis et al.,, 2013; Lin et al.,, 2016). A high concentration ratio indicates less competi-
tion; therefore, the relationship between HHI and efficiency will be the opposite of competition and
efficiency. Based on the results, we can say that higher concentration or market power for the
insurers causes inactive management or increasing inefficiency. The HHI coefficient supports the
quite-life hypothesis and previous studies (like Alshammari et al., 2019; Hao & Chou, 2005). GDP is
also positively significant for OTE and PTE scores while insignificant for SE scores.

6. Managerial implications

The study reveals the importance of solvency for insurers as the increase in solvency positively
affects efficiency. The insurer’s reputation is the foundation on which customers’ trust and con-
fidence can be built. Solvency is one of the critical financial variables for building reputation and
goodwill in customers. It is suggested that management should keep a check on their solvency
ratio to attract genuinely and risk-averse policyholders. Another prominent finding is about “rein-
surance ceded,” which shows a negative relationship with efficiency scores. GCC insurers heavily
use the reinsurance route to minimize and diversify their risk; due to this, they share a big chunk of
premium with the reinsurers. Therefore, it is recommended that GCC insurers invest in developing
their risk management capabilities or revise their underwriting criteria to reduce reinsurance
dependence. In environmental variables, insurance density, FFI, and competition are positively
related to the efficiency scores. Therefore, the government in GCC countries should increase the
insurance activities to their fullest; there should be an increased awareness about the insurance
products and their benefits. This will boost the premium income and healthy competition in the
sector and improve insurers’ better profitability and efficiency. Governments in GCC should also
consider giving more financial freedom and less government intervention in financial institutions’
decision-making. The benchmarking results have revealed that Kuwait and Saudi Arabia insurers
are doing better managing their general & administrative (G&A) expenses as the gap between
actual and projected costs is less compared to other countries. The managers of Qatar and Oman’s
insurance companies should be vigilant in handling G&A expenses as most insurers are suggested
to cut down their costs by more than 50%. Management of these insurance companies should
invest in new technology to improve efficiency to reduce G & A costs.

Table 8. Tobit regression results with environmental variables

OTE PTE SE

Variables Coefficient | Prob. | Coefficient | Prob. | Coefficient Prob.
Constant 0.4512 0.1010 -0.2760 0.4928 1.3232 0.0000
LNGDP 1.56E-13 0.0005* 2.39E-13 0.0002* 1.07E-14 0.7742
Market Concentration -0.5314 0.0007* -0.4425 0.0490* -0.2272 0.0838**
Insurance Density 0.0004 0.0023* 0.0003 0.0808** 0.0002 0.0464*
Insurance Penetration -30.7761 0.0002* -25.8821 0.0291* -13.9591 0.0444*
Financial Freedom 0.0090 0.0757** 0.0228 0.0020* -0.0054 0.1998
Mean dependent variable 0.634055 0.780013 0.821151

S.E. of regression 0.212720 0.229075 0.175988

Sum squared resid 10.40743 12.06930 7.123503

Log likelihood -28*.11070 -115.4218 9.863373

Avg. log likelihood -0.119113 -0.489075 0.041794

Source: Authors’ Estimation, *Significance at 5%, **significance at 10%
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7. Discussion and conclusion

The study aims at the comprehensive measure of technical efficiency of listed GCC insurers
along with benchmarking, peer count summary, and productivity changes in the first stage.
The second stage is regressing the (CCR) or TE and (BCC) or PTE scores and SE scores with
company-specific and environmental variables. If we compare the TE and PTE scores of GCC
insurers, it is observed that their PTE scores are much better than TE scores. Since PTE is an
index to capture managerial performance (Kumar & Gulati, 2008), we can say that adminis-
trative inefficiency is not the primary reason behind GCC insurers’ inefficiency. Scale inefficiency
is typical among GCC insurers; they do not use the optimum size of resources, either too big or
small. Another critical observation about GCC insurers is that their PTE (CAGR 2.13%) and SE
(CAGR 2.96%) show an increasing trend over the sample period, which is a positive sign for this
emerging insurance market. In the scale efficiency table, it is evident that all the Omani
companies have scale inefficiency of the DRS type. This means that insurance companies are
oversized; similarly, three out of four listed insurance companies of Kuwait are also too big, so
there scale inefficiency.

On the contrary, 12 out of 26 Saudi insurers have IRS scale inefficiency, which suggests that
these Saudi insurers should increase their size in revenue, income, or market share. The two
insurance companies, “Bupa cooperative insurance (A12)” and “Abu Dhabi national insurance
(A43),” are scale-efficient throughout the sample period. Based on the peer group activities, only
four companies are on peer count summary with a reasonably good number for 2018. A11, A16,
A10, and A6 are highly robust insurance companies with a high peer count. They can be used as
a benchmark for all inefficient GCC insurance companies. Among the firm-specific variables, “age
of the firm” has proved insignificant for the firm efficiency. Company size is negatively significant
for scale efficiency, indicating that larger insurance firms have higher scale inefficiency, consistent
with Biener et al. (2016) and Diacon, Starkey, O’Brien et al. (2002a). The other key variable:
reinsurance ceded is negative and significant, an indication of loss of profit to GCC insurers. The
GCC insurers need to focus on developing their risk management skills to lessen their dependency
on reinsurance and avoid revenue sharing with reinsurers. The financial freedom in GCC needs to
be enhanced as this will help increase the efficiency of the insurers, improve economic activities is
also positively related to the efficiency of the insurers. The insurance density is positively asso-
ciated with efficiency scores showing consistency (Biener & Eling, 2012; Cummins et al., 2017). The
study supports the “Quiet Life” hypothesis, higher competition leading to higher GCC insurance
companies’ efficiency.

8. Limitations

Although this study is one of the most comprehensive ones in the GCC region, having a few
limitations like a more significant period could have given better results. The study is focused
only on listed companies and has excluded non-listed companies. Future research in this area is
possible using a different metric for market competition and other forms of efficiency like cost
and revenue efficiency. Researchers can also apply a similar analysis, separately on life insur-
ance, health insurance, and general insurance business in GCC. That may give a better under-
standing of insurance efficiency and its determinants.
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